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EXECUTIVE SUMMARY 

A Removal Site Evaluation (RSE) was conducted at the Northeast Church Rock (NECR) Mine (the 
Site), and nearby areas between August 14, 2006 and December 5, 2006.  The RSE consisted of 
investigating surface and subsurface soils and sediments at various areas within and near the Site.  The 
Site is located approximately 16 miles northeast of Gallup, McKinley County, New Mexico.  The RSE 
was conducted in accordance with the Removal Site Evaluation Work Plan (MWH, 2006a) (RSEWP). 
 
The primary ore mineral that was mined at the Site was coffonite (U(SiO4)1-x(OH)4x), which was 
placed in small temporary stockpiles at NECR-1 and NECR-2 before transport to the Church Rock 
mill site.  Ore and low-grade ore stockpiles were temporarily stored on the NECR-1 and NECR-2 
pads prior to being transported off-site to the Church Rock mill.  Following New Mexico�s approval 
of a license amendment to permit placement of tailings in mine stopes for structural reinforcement in 
1978, tailings material from ore processing at the mill was temporarily stored in three areas referred to 
as Sand Backfill Areas No. 1, No. 2 and No. 3 (see Figure 1-2) prior to placement in the mine stopes.  
The bulk of the tailings material from the sand backfill areas was placed in the mine stopes; the 
remaining tailings were removed and disposed of off-site during the 1986 NRC reclamation. 
 
Stormwater and mine dewatering discharge were routed to three sediment ponds for treatment.  
Treated water was discharged to the Unnamed Arroyo pursuant to an NPDES permit. Sediment in 
these ponds was periodically removed and temporarily placed on the Sediment Pad prior to off-site 
transport to the mill site.  Non-economic material (overburden and low-grade ore) was also placed in 
the Non Economic Material Storage Area(NEMSA).  Refuse and other discarded equipment was 
placed in the Boneyard.  Both the NEMSA and Boneyard were reclaimed in 1994 (UNC, 1994), which 
included placement of one foot of topsoil over the non-native materials and then seeding.   
 
The Site was initially divided into eleven individual survey areas for the RSE, which included NECR-
1, NECR-2, Ponds 1 and 2, Pond 3/3a, Sandfill 1, Sandfill 2, Sandfill 3, Sediment Pad, Boneyard, 
NEMSA, and the Unnamed Arroyo.  Two additional areas were added during the field investigation 
based on preliminary radiological scans.  These areas are Vent Hole 3/8 and the Trailer Park.  
Additionally, nine Home Sites located northeast of the Site were also investigated as part of the RSE 
and a soil removal action was subsequently carried out at five of these home sites (comprising three 
residences) based on the results of the RSE.  These home sites are located between NECR and the 
Quivera mine and are situated on the Quivera mine lease.  Potential impacts to the Home Sites may 
have occurred due to wind or water transport of materials stemming from historical operations at 
NECR, historical operations at the Quivera mine, or background conditions. 
   
Several methods were employed in conducting this field investigation. Initially, static gamma 
measurements were conducted on random triangular grids.  Equivalent Ra-226 concentrations were 
derived from the gamma survey results by developing correlations using regression analysis between 
the gamma survey results and co-located surface soil samples analyzed for Ra-226. Due to the 
presence of radiation containing materials on side-slopes or in a pile that can cause radiation shine 
(potentially causing an overestimation of Ra-226 soil concentrations), a lead collimator was used on 
the field detector to minimize interference. 
 
Surface soil samples for laboratory analysis were collected at a minimum of 13 of the gamma 
measurement locations in each survey area.  Subsurface samples were collected using a hollow-stem 
auger drill rig, test pits excavated with a backhoe, and a hand-auger.   
 
Based on the constituents typically associated with uranium roll-front deposits, the following 
preliminary constituents of potential concern (COPCs) were evaluated: 
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Ra-226 
Arsenic 
Molybdenum 
Selenium 
Uranium 
Vanadium 

 
The metals not including Ra-226 were analyzed for screening purposes only and not for delineating 
the vertical and lateral extent of metals in soil.  Progeny of Ra-226 were not analyzed during the 
investigation but were accounted for during the Site risk evaluation. 
 
At the Boneyard, the full suite of volatile organic compounds (VOCs) and semi-volatile organic 
compounds (SVOCs) as well as analysis of the eight Resource Conservation and Recovery Act 
(RCRA) metals by Toxicity Characteristics Leaching Procedure (TCLP) were also analyzed.   Samples 
from each survey area were also collected for analysis of leachate using the Synthetic Precipitation 
Leaching Procedure (SPLP) procedure and analyzing the leachate for the COPCs.   
 
A Field Screening Level for Ra-226 was developed for the RSE.  The FSL for Ra-226 was based on an 
acceptable risk range of 10-4 for residential scenarios, which results in a FSL of 2.24 pCi/g (1.24 pCi/g 
plus the mean of the Ra-226 background concentration 1.0 pCi/g].   
 
The results of the gamma radiation surveys indicated that surface soils within the initial boundaries of 
each of the on-site areas contain surface soils with Ra-226 concentrations above the 2.24 pCi/g FSL 
over the majority of the areas surveyed.  Only small fractions of the survey points within the initial 
boundaries areas were below the FSL.  The locations of exceedances of Ra-226 from the gamma 
survey were frequent and closely spaced such that delineation of any smaller, clean areas within the 
interior of the areas is not practical, except possibly in Sandfill 1, where about 11 contiguous survey 
grid points were below the FSL.   
 
The results of the static gamma radiation survey show that the average surface soil Ra-226 
concentrations, as determined by correlation with the gamma survey results (CPM), range from 
approximately four to twenty times the 2.24 pCi/g FSL within each survey area.  The surface soil Ra-
226 concentration range is wide, with high standard deviations near or above the average 
concentrations indicating sporadic occurrences of elevated Ra-226 surface soil. 
 
Based on the results, an outer boundary delineating the extent of exceedances of the FSL (i.e., 
locations below the Ra-226 FSL) based on the static gamma radiation survey for each area was 
interpreted and termed the FSL boundary.  The FSL boundary was drawn outside of most 
exceedances of the FSL.   
 
Initially, while in the field, the locations of the FSL boundaries were estimated based on the following: 
 

Undisturbed ground, such as in wooded areas with native soils. 
Roads, structures, and fences. 
Topographic limitations such as precipices, and steep hillsides.  
Boundaries of adjoining survey areas. 
Knowledge of historical operations. 

 
The FSL boundaries were definitely determined based on the results of the gamma radiation surveys 
and analytical results from the soil sampling.  The above listed features merely helped to guide the 
field investigation and to confirm the boundaries based on the survey and analytical results. 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
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Surface soil samples were collected at 20% of the 80-foot triangular grid nodes (sample locations), or 
at least 13 locations within each survey area, as well as the five scan locations with the highest CPM 
readings at each of the nine Home Sites.  Additionally, judgmental samples were collected in Vent 
Hole 3/8 and the Trailer Park, based on any gamma hotpots observed during the gamma survey scans 
conducted at those two areas.  The results show that although there may be some variation between 
Ra-226 surface soil concentrations by soil sampling versus static gamma radiation survey at some 
locations, the averages are comparable.  Ra-226 and uranium exceed the screening levels at some 
locations, while all results for molybedenum, selenium and vanadium were below their respective 
screening levels.  Ra-226, uranium and arsenic concentrations in surface soil were as follows: 

Ra-226 values ranged from 0.8 to 875 pCi/g with 70% of the 268 surface soil samples 
analyzed for Ra-226 [includes stepouts] exceeding the FSL of 2.24 pCi/g. 

Uranium values ranged from 0.7 to 3,970 mg/kg with 9% of the 230 samples analyzed for 
uranium exceeding the screening level of 200 mg/kg. 

Arsenic values ranged from non-detect to 14.9 mg/kg with 60% of the 230 samples analyzed 
for arsenic exceeding the screening level of 3.7 mg/kg.  The data do not show any correlation 
between arsenic and Ra-226 or uranium concentrations, and there does not appear to be any 
spatial pattern in concentrations within the survey areas. 

Subsurface soil samples (>0.5 feet bgs) were collected from each of the (original) eleven on-site 
survey areas, which includes the Unnamed Arroyo.  Samples were collected in test pits, soil borings, 
and hand auger holes and analyzed for the preliminary COPCs.  The results show that Ra-226, 
uranium and arsenic exceed the screening levels at some locations, while all results for molybedenum, 
selenium and vanadium were below their respective screening levels.  Ra-226, uranium and arsenic 
concentrations in surface soil were as follows: 

Ra-226 values ranged from 0.6 to 438 pCi/g; 66% of the 145 subsurface soil samples 
analyzed for Ra-226 exceeded the FSL of 2.24 mg/kg. 

Total uranium values ranged from 0.7 to 760 mg/kg; 12% of the 145 samples analyzed for 
uranium exceeded the screening level of 200 mg/kg. 

Arsenic values ranged from non-detect (<0.5) to 13.9 mg/kg; 52% of the 145 samples 
analyzed for arsenic exceeded the screening level of 3.7 mg/kg.  The relative concentrations 
of asrsenic do not correlate with the concentrations of Ra-226 (e.g., high arsenic 
concentrations were not necessarily co-located with high Ra-226 concentrations).  

Exeedances of the screening levels in subsurface soils was confined to the top 5 to 14 feet at all 
sample locations, except at NECR-1.  At NECR-1, exceedances of the field screening levels were 
detected in one soil boring (SB-090) in all samples collected from 5 to 25 feet bgs.  
 
The Ra-226 levels measured during the step-out static gamma radiation survey for the NECR-1 were 
above the FSL at the outermost locations in three primary areas: to the east within the parking area 
and across Red Water Pond Road, to the north towards and around the Home Sites, and in the IX 
Plant area.  The area around the IX Plant consists of a near-vertical cliff that represents a natural, 
physiographic boundary, and does not warrant additional investigation.  The areas to the north and 
east represent potential data gaps in the FSL boundary, however results to the north are increasingly 
likely to represent disturbances or impacts associated with historical mining or exploration activities 

• 

• 

• 

• 

• 

• 
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on the Quivera Mining Company lease, and results to the east appear to be related to the construction 
or historical use of the former Quivera mine haul road. 
 
A human health risk assessment (HHRA) was conducted for the Site based on the laboratory analysis 
results for surface soils (<0.5 feet bgs), and subsurface soils to a depth of 10 feet bgs. The HHRA for 
Home Sites 4, 6, 7, 8, and 9 where EPA conducted removal actions is based on the post-removal 
confirmation sampling at these Home Sites.  The HHRA is a quantitative and qualitative evaluation of 
potential impacts of Site-derived contaminants on human health, in the absence of remediation or 
institutional controls.  Results of the HHRA, along with other factors are used to determine whether 
residual levels of contaminants in Site media are protective of human health and may be left in place, 
or consideration of remedial alternatives are warranted.  The HHRA results also provide the basis for 
the development of alternatives and risk-based cleanup goals for the Site, as appropriate. 
 
The HHRA described herein was conducted in accordance with methods described in Section 6.0 of 
the approved Removal Site Evaluation Work Plan (MWH, 2006).  In addition, at the request of EPA and 
the Navajo Nation, a HHRA was conducted for a hypothetical future on-site resident.  This HHRA is 
comprised of a site-specific conceptual site model (CSM), screening-level HHRA, and baseline 
HHRA.  Risk characterization results expressed as cancer ILCR and non-cancer HI estimates for on-
site receptors (current/future maintenance personnel, hypothetical future livestock grazers and 
hypothetical future on-site residents) and for off-site receptors (current/future residents and 
hypothetical future livestock grazers) exposed to soils and sediments at the NECR Site are described 
below.  
 
For each off-site and on-site area, two scenarios were evaluated: Scenario 1 summarizes risks to 
receptors when only direct soil exposure pathways are considered (i.e., incidental ingestion and 
inhalation of fugitive dust), while Scenario 2 includes six exposure pathways included in the USEPA 
risk models for non-radiological and radiological constituents (i.e., incidental soil ingestion, inhalation 
of fugitive dust, consumption of home-grown produce, consumption of locally grown meat, 
consumption of locally raised eggs, and external radiation) (USEPA, 2007).  However, for a future site 
maintenance worker, Scenario 2 does not include consumption of home-grown plants or 
consumption of locally raised meat and eggs.  Additionally, for the on-site livestock grazer, Scenario 2 
does not include consumption of locally raised eggs or homegrown plants. 
 
Additionally, the total combined risk for each area was calculated across all exposure pathways.   
Because the risk calculation methodology generated results that exceeded EPA�s risk range even at 
background levels, incremental risk was also calculated, which is the result of the background risk 
subtracted from the total combined risk.  The incremental risk is the risk attributable to each survey 
area above the background risk. 
 
Located within the main NECR Site, there are 12 areas of concern which include: NECR-1, NECR-2 
Ponds 1 & 2, Pond 3/3a, Sediment Pad, Sandfill 1, Sandfill 2, Sandfill 3, NEMSA, Boneyard, Vents 3 
& 8, and the Trailer Park.  Each on-site location was evaluated for both current/future maintenance 
personnel and the hypothetical future livestock grazer and hypothetical future on-site residents.  The 
results of the assessment indicated the following: 
  

For current/future maintenance personnel, under Scenario 1, no surface or subsurface soils 
in the on-site areas have an incremental risk or HQ above the USEPA risk management 
range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   

 
For current/future maintenance personnel under Scenario 2, surface soils in eight of the 
areas, and subsurface soils in five of the areas have an incremental risk or HQ above the 
USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  A surface 

• 

• 
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soil Ra-226 concentration of 50 pCi/g would result in an estimated incremental risk or HQ 
within the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ < 1.   

 
For the hypothetical future on-site livestock grazer, under Scenario 1, no surface or 
subsurface soils in the on-site areas have an incremental risk or HQ above the USEPA risk 
management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   

 
For the hypothetical future on-site livestock grazer, under Scenario 2, surface soils in all on-
site areas, and subsurface soils in all but one of the areas have an incremental risk or HQ 
above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1. 
A surface soil Ra-226 concentration of 2.5 pCi/g would result in an estimated incremental 
risk or HQ within the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 
or HQ < 1.   

 
For the hypothetical future on-site resident under Scenario 1, surface soils in all but three of 
the areas have an incremental risk or HQ above the USEPA risk management range of cancer 
risk equal to 1E-06 to 1E-04 or HQ > 1. Risk drivers under Scenario 1 were Ra-226 and 
uranium.  A surface soil Ra-226 concentration of 110 pCi/g would result in an estimated 
incremental risk or HQ within the USEPA risk management range of cancer risk equal to 1E-
06 to 1E-04 or HQ < 1.  A surface soil uranium concentration of 48 mg/kg would result in 
an estimated incremental risk or HQ within the USEPA risk management range of cancer 
risk equal to 1E-06 to 1E-04 or HQ < 1. 

 
For the hypothetical future on-site resident under Scenario 2, surface soils in all of the areas 
have an incremental risk or HQ above the USEPA risk management range of cancer risk 
equal to 1E-06 to 1E-04 or HQ > 1.  A surface soil Ra-226 concentration of 1.9 pCi/g would 
result in an estimated incremental risk or HQ within the USEPA risk management range of 
cancer risk equal to 1E-06 to 1E-04 or HQ <1.  A surface soil uranium concentration of 48 
mg/kg would result in an estimated incremental risk or HQ within the USEPA risk 
management range of cancer risk equal to 1E-06 to 1E-04 or HQ < 1. 

 
For a resident under scenario 2, in order to achieve the EPA risk management range of cancer risk 
equal to 1E-06 to 1E-04 or HQ <1, concentrations of Ra-226 in surface soil concentrations cannot 
exceed 1.9 pCi/g, which is below the naturally occurring average levels of Ra-226 levels on the 
Colorado Plateau.    
 
Off-site areas include the nine Home Sites evaluated for residential receptors, the Unnamed Arroyo 
evaluated for the hypothetical future livestock grazer, and background data collected for the purpose 
of comparison to combined risk and hazard estimates for each area. 
 
The results of the risk assessment, for residents of the Home Sites indicate the following: 
 

Scenario 1 - none of the Home Sites have an incremental risk or HQ above the USEPA risk 
management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1. Home Site #5 was 
associated with the highest ILCR (2E-05) estimated for any of the Home Sites under Scenario 
1. However, the ILCR due to background soils under Scenario 1 was estimated as 1E-05. 

 
Scenario 2 � none of the Home Sites on the western side of the Unnamed Arroyo (Home 
Sites #1 through #5 have an incremental risk or HQ above the USEPA risk management 
range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   

 

• 

• 

• 

• 

• 

• 
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Scenario 2 - none of the Home Sites on the eastern side of the Unnamed Arroyo (Home Sites 
#6, #7, #8 and #9) have incremental ILCR or HQ estimates above the USEPA risk 
management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1, based on EPA�s post-
removal confirmation sampling results. The total ILCR for all Home Sites on the eastern side 
of the Unnamed Arroyo were equal to 1E-04. For comparison, the total ILCR estimate for 
background soil was equal to 2E-04.  Both the site-related and background risk estimates 
presented in this baseline ILCR are likely over-estimated as described in the Uncertainty 
Analysis (Section 4.4). 

 
Incremental risk estimates greater than 1E-04 are attributable to the consumption of homegrown 
produce, the consumption of homegrown meat, and the external exposure pathways considered in 
Scenario 2. Actual exposures will be lower than those assumed if vegetable gardens are not used, 
livestock are not grazed in the area, and/or if a concrete slab is part of the foundation at these Home 
Sites.  In addition, it may not be appropriate to consider the latter indirect exposure pathways given 
that the risk-based Soil Screening Levels (SSLs) for Ra-226 for external exposure, consumption of 
homegrown produce, and consumption of homegrown meat based on a risk level of 10-6 are 0.01 
pCi/g, 0.069 pCi/g and 0.024 pCi/g, respectively, and are below the site-specific background level of 
1.0 pCi/g. It should also be noted that the exposure and risk estimates described in this HHRA are 
biased high due to the soil sampling design.  Field screening was used to identify biased locations for 
the collection of soil samples.  In turn, the 95% UCL on the mean concentration of these biased soil 
samples was used to estimate exposure doses and risk estimates.  In most cases, the concentrations 
observed at biased sample locations are representative of only a very minor portion of the entire 
home site.  
 
However, as documented in USEPA�s Home Site Investigation Trip Report September 11, 2007, ( 
E&E, 2007), EPA has carried out a soil removal action at three properties referred to in the RSEWP 
as Home Sites 4, 6, 7, 8, and 9.  As stated in the Request for Time-Critical Removal Action at the 
Northeast Church Residential Site Memorandum dated April 18, 2007, the goal of EPA�s removal 
action was to �reduc[e] the UCL 95% radium concentration in the excavation footprint to a 
concentration that is less than the Site screening level.�    
 
The field screening level (FSL) is 2.24 pCi/g, which is based on the sum of the Site-specific 
background mean (1.0 pCi/g) and a risk-based value representing the upper end of the risk range (i.e., 
the 1 in 10,000 excess cancer risk for radium in residential exposure scenarios) or 1.24 pCi/g.  It 
should also be noted that the exposure and risk estimates described in this HHRA are biased high for 
the Home Sites due to the soil sampling design.  Field screening was used to identify biased locations 
for the collection of soil samples.  In turn, the 95% UCL on the mean concentration of these biased 
soil samples was used to estimate exposure doses and risk estimates.  In most cases, the 
concentrations observed at biased sample locations are representative of only a very minor portion of 
the entire home site.   
 
For the hypothetical future livestock grazer within the Unnamed Arroyo evaluated under Scenarios 1 
and 2,  neither surface soil nor subsurface soil concentrations of any COPC has an incremental risk or 
HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   
 
For the background data, only surface soil samples were collected. For Scenario 1, no soil 
concentrations of any COPC have a cumulative risk or HQ above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  For Scenario 2, arsenic and Ra-226 contribute to 
incremental risk estimates above the USEPA risk management range of cancer risk equal to 1E-06 to 
1E-04 and/or HQ > 1 due to ingestion of soil, the consumption of homegrown produce and meat, 
and exposure to external radiation.  
 

• 
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Different sources of uncertainty described in the report are incorporated into the risk estimate.  
Because the majority of these uncertainties err on the conservative side, the estimated risks presented 
in the HHRA for NECR most likely represent upper bound estimates; the actual risks are anticipated 
to be less.  The protective nature of these assumptions is demonstrated by risk estimates associated 
with background concentrations of Ra-226 and non-radiological constituents in soil.  The total ILCR 
for Ra-226 across all exposure pathways (i.e., Scenario 2) was estimated as 1E-04, and the total ILCR 
for measured concentrations of all constituents in background soil (assuming scenario 2) was 
estimated as 2E-04.  Therefore, it is appropriate to consider both Scenario 1 and 2 in making risk 
management decisions.  
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1.0 INTRODUCTION 

This Removal Site Evaluation Report describes the objectives, scope of work, and results of the 
Removal Site Evaluation (RSE) conducted at the Northeast Church Rock (NECR) Mine (the Site), 
and nearby areas between August 14, 2006 and December 5, 2006.  The RSE consisted of 
investigating surface and subsurface soils and sediments at various areas within and near the Site.  
The Site is located approximately 16 miles northeast of Gallup, McKinley County, New Mexico, as 
shown on Figure 1-1, Site Location.  The RSE was conducted in accordance with the Removal Site 
Evaluation Work Plan (MWH, 2006a) (RSEWP) and the modifications described herein. 
 
This section summarizes the objectives, site history, land use and the regulatory history of the Site.  
References in this report to site history, past operations, and the title status are asserted by UNC to 
be correct, and are subject to verification by EPA and the Navajo Nation. 
 
1.1 PROBLEM STATEMENT AND OBJECTIVES  
 
The NECR Mine is an inactive uranium mine site.  The bulk of the mining lease is located on Navajo 
surface trust lands that are administered by the Navajo Regional Office Bureau of Indian Affairs. 
UNC owns the remaining portion of the Site through a patented mining claim.  The Mine is subject 
to the New Mexico Mining Act (NMMA), as well as other statutory and regulatory requirements 
detailed below.  UNC had submitted a closeout plan to the New Mexico Mining and Mineral 
Division (MMD) on January 30, 2004, received comments from MMD on June 23, 2004, 
incorporated those comments and responded on July 30, 2004.  On November 10, 2004 the MMD 
supplemented their closeout plan comments with a request for UNC to submit a Materials 
Characterization Work Plan.  UNC submitted the plan in December 2004.  On February 15, 2005, 
MMD conditionally-approved the plan along with some comments, which UNC responded to on 
March 11, 2005.    
 
On March 22, 2005, the Navajo Nation Environmental Protection Agency (NNEPA) requested that 
EPA Region 9 assume primary oversight of the NECR Mine in coordination with the NNEPA, the 
State of New Mexico and the Bureau of Indian Affairs.  On November 7, 2005, EPA Region 9 
agreed to act as the lead regulatory agency for the Site.  On December 16, 2005, MMD informed 
UNC that it would defer further permitting action at the mine pending successful completion of the 
EPA process.  
 
EPA requested that UNC, the former operator of the mine, undertake an environmental evaluation 
of the Site for purposes of determining whether a CERCLA removal action is warranted.  Based on 
prior radiological surveys conducted by the EPA Las Vegas Radiation Laboratory in coordination 
with NNEPA, EPA noted the potential that several residences located north of the Site may be 
impacted by hazardous substances that were transported there by wind or stormwater runoff, and 
requested that the removal evaluation encompass these areas. UNC representatives met with federal, 
state and tribal agencies on February 28, 2006, March 27-28, 2006, and May 23, 2006.   
 
The final RSEWP was approved by the EPA on August 14, 2006.  Collection of background and 
gamma level to soil concentration correlation samples (see Section 2.2.3) was conducted on August 
17 and 18, 2006 and submitted to Energy Laboratories, Inc. (ELI) of Casper, Wyoming for chemical 
analysis.  These data were reported in the Results of the Background and Radium Correlation Sampling 
Technical Memorandum (MWH, 2006b) and are presented here as well.  The remaining field activities 
were conducted between November 6 and December 5, 2006.     
 
The main objective of the investigation was to conduct an RSE that was consistent with the National 
Contingency Plan (NCP), Title 40, Code of Federal Regulation 300.410 � 415.  The NCP lists several 
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factors to be considered in determining the appropriateness of a removal action in 300.415 (b)(2), as 
discussed in the RSEWP.   

In order to comply with the NCP (see the RSEWP, MWH, 2006a), the following RSE objectives 
were fulfilled: 
 

Conducted an RSE in conformance with the NCP; 
Characterized the nature and extent of releases of radionuclides in soil and sediment; 
Characterized the nature and concentrations of releases of metals in soil and sediment; 
Collected data to determine the appropriate response; 
Identified exposure pathways in accordance with the RSEWP; 
Evaluated baseline human health risks; 
Preliminarily defined survey areas and boundaries; 
Defined potential range of removal actions that are consistent with current and reasonably 
anticipated  future land uses; and 
Evaluated soil for the reestablishment of a self sustaining ecosystem. 

 
1.2 SITE HISTORY AND LAND USE 
 
1.2.1 Ownership and Surrounding Land Use 
 
Figure 1-2, Local Land Use, illustrates the property interests that encompass the Site and the 
surrounding lands that are of potential interest to the RSE.  Surface ownership for Section 35 of 
T17N, R16W and Section 3 of T16N, R16W, which includes the majority of the NECR mine permit 
area, is held in trust by the Bureau of Indian Affairs for the Navajo Nation.  The mineral rights are 
owned by Newmont USA, Ltd, successor to Santa Fe Pacific Gold Corporation.  A small portion of 
the permit area is located on lands owned by UNC in the eastern part of Section 34, T17N, R16W.  
The remainder of Section 34 to the west of the NECR mine permit area is controlled by the Bureau 
of Land Management and is used for grazing, and potentially for mining.  The NECR mine permit 
area encompasses approximately 125 acres. 
 
UNC owns Section 36, T17N, R16W to the east, and Section 2, T16N, R16W to the southeast of the 
Site.  These parcels are part of the Church Rock mill and tailings storage facility that is maintained 
under a Source Material License in compliance with Nuclear Regulatory Commission (NRC) 
requirements.  Upon termination of the license, and to comply with Title II of the Uranium Mill 
Tailings Radiation Control Act (UMTRCA), these lands will be deeded to the Department of Energy, 
and will be held in perpetuity in the Legacy Monitoring Program.  The Church Rock tailings storage 
facility is an EPA Region 6 National Priority List Site that is operated and maintained primarily 
through a NRC Source Materials License. 
 
All lands to the north of the Site are part of the Navajo Indian Reservation.  From the late 1960�s into 
the early 1990�s, the part of the reservation immediately adjacent to the Site was mined by Kerr-
McGee Corporation (Quivera Mining Company) through a lease with the Navajo Nation (these 
mines were referred to as Church Rock I, IA and II).  Kerr McGee�s subsurface mining operations 
extended to near the underground workings of the Northeast Church Rock Mine.  Based upon aerial 
photographs, by 1997 the Quivera Mine had been closed.  In 1990, the Department of Interior, 
Bureau of Land Management (BLM) issued Quivera Mining Company a conditional approval letter of 
their Abandonment and Reclamation Plan for the Quivera Mine (BLM, 1990).  One of the conditions 
imposed by the BLM was that the Quivera Mine surface be cleaned up so that gamma radiation as 
measured one meter above the ground surface does not exceed 50 uR/hr above background at 
roadways, fence lines, vent holes protore storage areas, and mine ponds and 57 uR/hr at mine spoils 
areas above background (see Abandonment and Reclamation Plan, Quivera, 1987).  Between 1997 

• 
• 
• 
• 
• 
• 
• 
• 
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and 2004, it appears that between six and nine home sites had been developed on the land located 
south of the Quivera Mine.  The area is also used for grazing.  Historical aerial photographs reveal 
some prior disturbances surrounding the home sites that appear to be related to the mining activity at 
the Quivera Mine.  Because natural water supplies are high in dissolved minerals content, potable and 
livestock water is supplied to the reservation via Navajo utilities.  Two wells in the area, NR-1 and 
Friendship Well, are located northwest of the home sites.  Both wells appear to have been unused for 
several years and the NR-1 well is locked by UNC.  

The mine site is currently inactive and is fully fenced to prevent access by unauthorized visitors as 
well as livestock.  However, there is a current grazing permit for the site issued by the Department of 
Interior Bureau of Indian Affairs (see Appendix A), and the Site was used for grazing previously prior 
to construction of the new property fence.  The surrounding area is largely undeveloped land and is 
used primarily for livestock grazing.  Wildlife are also present in the area.  Adjacent to the northern 
permit boundary (north side of NECR-1) is Navajo Reservation Land.  Approximately 800 feet to the 
north of NECR-1 are the home sites mentioned above; the land around the home sites used in 
connection with residential occupancy.   

1.2.2 NECR Mining Practices 
 
The majority of the NECR mine property (i.e., that part which lies on lands held in trust by the 
Bureau of Indian Affairs for the Navajo Nation) was operated by UNC under the terms of a mineral 
lease with the predecessors of what is now Newmont USA, Ltd.  Active mine operations at the Site 
took place between 1968 and 1982 at which time the mine was placed on stand-by status.  Mining 
was conducted by underground methods.  The infrastructure included two main shafts (NECR-1 and 
NECR-2), several vent holes, support buildings, roads, and water treatment facilities, as shown on 
Figure 1-3, Site Layout.  Reviews of historical aerial photographs and Site reconnaissance have 
indicated that portions of the Site are located within an arroyo. 
 
Beginning in 1979 and ending when the mine went on standby status, pursuant to a permit from the 
New Mexico Environmental Improvement Division (NMEID), UNC used coarse tailings sands from 
the mill to provide roof support for critical mined-out portions of the NECR mine.  The tailings 
sands were temporarily staged at the three locations shown on Figure 1-3 (see Sandfill areas), and 
then were pumped underground into specified areas using a sand slurry.  Backfill preparation within 
the underground mine consisted of building bulkheads equipped with drains around the area to be 
backfilled.  The entrained slurry water drained into the mine drainage system, where it mixed with 
mine water that was collected and pumped to the surface. 
 
Dewatering operations continued into 1983.  The water was treated in three constructed ponds to 
reduce suspended solids and radionuclide concentrations before being discharged into what is 
referred to as the Unnamed Arroyo.  Upon passage of the Clean Water Act (CWA), discharges were 
released pursuant to a National Pollutant Discharge Elimination System (NPDES) permit.  
Treatment processes were added or changed over the years, principally to meet revisions to discharge 
requirements as dictated by the CWA.  Even prior to the time that permitting requirements became 
effective ponds were used to settle suspended solids.  Thus mine water was never directly discharged 
to the Unnamed Arroyo without some type of treatment.   
 
The individual ponds were used as follows: Pond 1 functioned as a surge tank to allow for 
homogenization and sand settling.  A flocculant was also added to remove suspended solids.  The 
clarified water then flowed into Pond 2.  Between Pond 2 and Pond 3a, sulfuric acid and barium 
chloride were added, resulting in the removal of radium through precipitation as radium sulfate in 
Pond 3/3a.  Water from Pond 3 was fed to an ion exchange (IX) plant for the recovery of uranium 
and then discharged into the Unnamed Arroyo.  The IX Plant was added to the Site�s NRC license in 
1977 and operated until dewatering operations ceased, at which point UNC closed the IX Plant, mine 
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water treatment ponds, and tailings sand backfill areas in accordance with its NRC Source Materials 
License. 
 
UNC undertook various closure activities at the NECR Mine between 1986 and 1994 pursuant to 
NRC requirements and the mining lease.  In addition to removing the IX Plant and sludge-
contaminated soils from the treatment ponds, closure actions included: removal of equipment and 
some buildings; backfilling and sealing the two shafts (NECR-1 and NECR-2) and associated vent 
holes with reinforced concrete caps; regrading, covering and revegetation of the non-economic 
materials storage area (NEMSA).  The only remaining structural features include the main office, 
power poles, building foundations and other concrete platforms.  The concrete pads were left 
standing at the request of the Pinedale Navajo Chapter house.  A disposal area is located on that part 
of Section 34 owned by UNC (the Boneyard).  The Boneyard was used to store old equipment, tires, 
wood pallets, and other miscellaneous materials.  This material was either removed from the Site or 
buried at the Boneyard area.  The area was covered with one foot of soil and reseeded as part of the 
closure activities. 
 
1.2.3 Regulatory History 
 
The NECR Mine has been regulated under various permits during active and post-closure operations, 
as listed below. 
 

A NPDES permit for the treatment and discharge of mine water. 

An amendment to the radioactive materials license from the State of New Mexico for the 
operation of the IX Plant. 

A discharge permit and radioactive materials license from the State of New Mexico for 
backfilling coarse tailings sand into the mine. 

A source materials license with NRC following the June 1986 return of the State�s licensing 
authority to the NRC for the closure of the sand backfill staging areas and the IX Plant and 
water treatment ponds. 

A mining permit issued by the State of New Mexico in 2004 to conduct additional mine 
closeout activities under the NMMA. 

A storm water discharge permit with EPA in 2005. 

The NPDES permit covered the discharge of treated mine water into the arroyo downstream of 
NECR-1.  The water was monitored for flow rate, pH, suspended solids, radionuclides, and trace 
metals; and was reported to the State of New Mexico and EPA in quarterly reports.  The permit was 
inactive after mine dewatering ceased in 1983, and the permit was allowed to lapse at the end of 1993, 
at the same time that the mineral lease expired. 
 
On June 23, 1977, UNC�s State-issued radioactive materials license (UN-UNC-ML) was amended to 
allow for the operation of the IX Plant, and on January 29, 1979, the license was again amended to 
govern radiological aspects for the backfilling of coarse tailings sands into the mine workings for 
structural control.  (During this period, New Mexico had agreement state status and was authorized 
to administer the license.)  The NMEID issued discharge permit DP-63 to govern water quality 
aspects of the tailings sand backfill.  As a basis for the permit, Battelle (1982) investigated potential 
impacts from the sand backfill areas on groundwater quality, and concluded that degradation would 

• 

• 

• 

• 

• 

• 



October 2007 Northeast Church Rock * Final Removal Site Evaluation Report  1-5 
 

 
 

MWH * 1475 Pine Grove Road, Suite 109 * Steamboat Springs, Colorado 80477 * (970) 879-6260 
 

W:WP/United Nuclear/Northeast Churchrock/Final Remvoal Site Eval  
10/3/07 slb

not occur.  The permit required groundwater monitoring to verify the conclusions reached by 
Battelle. 
 
In June 1986, the State of New Mexico returned its licensing authority for uranium recovery facilities 
to the NRC.  UNC therefore closed the IX Plant, mine water treatment ponds, and tailings sand 
backfill areas in accordance with its NRC Source Materials License.  This included the removal of 
radionuclide contaminated soils and process equipment, which were disposed of at the mill site in 
conjunction with mill decommissioning and reclamation activities.  NRC certified the completion of 
the NECR cleanup activities in October 1989 in their letter to UNC dated October 1989.  The letter 
stated:  �Based on the equilibrium ration and the U-nat date provided by the licensee, the staff 
concludes that UNC has adequately removed remaining byproduct material from the mine site.  
Therefore no further action is necessary.� (NRC, 1989).  
 
UNC halted on-site activities at NECR in December 1993 after its lease expired.  In September 2002, 
the New Mexico Appellate Court held that NECR was subject to the NMMA (New Mexico Mining 
Com�n v. United Nuclear, 133 NM 8, 57 P.3d 862, 2002).  UNC submitted a mine permit application 
in July 2003 and a Closeout Plan in January 2004 (MWH, 2004a) to the MMD.  UNC worked with 
MMD to complete work plans for site characterization and mine closure through March 2005.  The 
State of New Mexico issued a letter in June 2004 for UNC to prepare a groundwater abatement plan.  
At roughly the same time that UNC received conditional approval to execute the Materials 
Characterization Work Plan (MWH, 2004b), the NNEPA requested that EPA assume jurisdiction for 
mine cleanup.  On November 7, 2005, EPA agreed to the NNEPA�s request, and in a December 16, 
2005 letter from MMD to UNC, MMD deferred further permit action for NECR to EPA on the 
presumption that an EPA-led cleanup would result in compliance with the NMMA and address 
NMMA reclamation requirements.  MMD reserved its right to make a determination of NMMA 
compliance following EPA�s release of the mine site.   
 
On May 13, 2005, UNC submitted a complete Notice of Intent (NOI) form seeking coverage under 
EPA's Multi-Sector General Permit for storm water discharges.  There have been no discharge events 
to trigger any monitoring events since the permit has been in place, nor has there been continuous 
flow into the arroyos adjacent to the Site.  UNC has implemented and maintains the best 
management practices that are contained in the Stormwater Pollution Prevention Plan (MWH, 2005). 
 
1.2.4 Previous Work 
 
Previous work that has been conducted at the Site is documented in serveral historical documents.  
These documents include those listed below.  
 

Closeout Plan (MWH, 2004a) 

Material Characterization Work Plan (MWH, 2004b) 

Groundwater Quality in the Westwater Canyon Member at the Northeast Church Rock Mine 
(MWH, 2004c) 

Northeast Church Rock Mine Site Assessment (MWH, 2003) 

Tailings Sand Backfill Cleanup Verification Report (UNC, 1989a)  

Kerr-McGee (Quivera Mine) Operations and Closure Report (date unknown) 

• 

• 

• 

• 

• 

• 



October 2007 Northeast Church Rock * Final Removal Site Evaluation Report  1-6 
 

 
 

MWH * 1475 Pine Grove Road, Suite 109 * Steamboat Springs, Colorado 80477 * (970) 879-6260 
 

W:WP/United Nuclear/Northeast Churchrock/Final Remvoal Site Eval  
10/3/07 slb

Additionally, data concerning the results of the EPA field radiological scan that was conducted in 
2005 (see Section 1.1) was conveyed to the project team by personal communication (EPA, personal 
communication, 2006). 
 
1.3 PHYSICAL SETTING 
 
1.3.1 Physiography 

The Site is located in the southeastern part of the Colorado Plateau Physiographic Province, which is 
characterized by large regions of folding with broad uplifts and intervening basins.  The site is located 
at the juncture of several of these major structures: the San Juan Basin, the Zuni Uplift, and the 
Defiance Uplift.  
 
The NECR Mine site is located in an arroyo that drains to the northeast downstream of NECR-1 
into another arroyo that drains to the east into Pipeline Canyon.  For the purposes of the RSE, the 
arroyo that drains along the north side of the mine site and then between NECR-1 and Red Water 
Pond Road is hereafter referred to as the Unnamed Arroyo.  Elevations at the Site range from 7,100 
to 7,200 feet.  Pipeline canyon is a northeast-southwest trending alluvial valley that drains 
intermittently to the southwest, eventually emptying into the Rio Puerco.  Surface water flow from 
the Site discharges intermittently into the Unnamed Arroyo that empties into Pipeline Canyon via the 
other arroyo. 
 
1.3.2 Climate 
 
The average temperature in Gallup, 16 miles south of the Site, ranges between an average of 29 
degrees Fahrenheit in January to an average of 68 degrees Fahrenheit in July.  Gallup receives an 
average of 0.8 inches of precipitation in January and 2 inches in August, with a total annual average 
precipitation of 11 inches.  Daily extremes reach as high as 100 degrees Fahrenheit in summer and as 
low as �34 degrees Fahrenheit in winter.  
 
Potential evaporation in New Mexico is much greater than average precipitation.  The average annual 
net pan evaporation is approximately 54 inches.  Wind speeds over the state are usually moderate, 
although relatively strong winds often accompany occasional frontal activity during late winter and 
spring months.  Blowing dust and serious soil erosion is a problem during dry spells.  Based on data 
(1992-2002) from the Gallup airport, winds predominate from the west to southwest 11 months out 
of the year.  A predominant direction from the south is reported for the month of August 
(http://www.wrcc.dri.edu). 
 
1.3.3 Geology and Groundwater Quality 
 
The surface of the Site, beneath the soil or colluvium layers (see Section 1.3.4) consists of alluvium 
along the axes of the drainages and bedrock in other areas.  The alluvium present generally consists 
of clay, silt, sand, and gravel deposited in interfingering layers.  The alluvium is very thin or absent at 
the mine, and is unsaturated.  Approximately one mile southeast of the Site, in the valley bottom 
along the axis of Pipeline Canyon, the alluvium attains sufficient thickness and continuity to be a 
mappable geologic unit.  Similarly, the alluvium becomes partially saturated only along the axis of 
Pipeline Canyon, in large part if not entirely due to infiltration of mine water discharge from the two 
upstream mines.  Water levels in the alluvium have been gradually lowering ever since mine water 
discharges ceased. 
 
The Site is underlain by the upper Cretaceous Crevasse Canyon Formation.  The cliffs that rim the 
Site are comprised of white, medium- to coarse-grained sandstone of the Dalton Sandstone Member 
of the Crevasse Canyon Formation, while much of the Site permit area is underlain by unsaturated 

http://www.wrcc.dri.edu)
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mudstones, sandstones, and coal beds of the Crevasse Canyon Formation.  Underlying the Crevasse 
Canyon Formation are the Gallup and Mancos Shale formations, also of Cretaceous age.  
Groundwater is first encountered in the Gallup Formation; during the drilling of the NECR-1 area 
mine shaft an approximately 30 gpm yield was reported.  The Mancos is a very effective confining 
layer being comprised of 500-800 feet of shale. 
 
Underlying the Cretaceous sediments, are the Jurassic Morrison Formation and Dakota Formation.  
The primary uranium ore body mined at the Site is present within the Westwater Canyon Sandstone 
Member of the Morrison Formation.  The NECR-1 and NECR-2 mine shafts at the Site extended to 
a depth of approximately 1,500 to 1,800 feet into the Westwater Canyon Sandstone Member.  The 
Dakota and Morrison Formations may be hydraulically connected; together they constitute a 
productive aquifer, and produced about 1,500 gpm during mine dewatering operations. 
 
A discussion of the background concentrations of COPCs is included in Section 2.5. 
 
Groundwater quality data at the Site was presented in the document Groundwater Quality in the 
Westwater Canyon Member at the Northeast Church Rock Mine (MWH, 2004c).  Maximum concentrations 
for background mine water quality exceeded NMED standards for iron, manganese, nitrate, and 
radium-226 (Ra-226).  A sample collected from the NECR-1 area well on May 17, 2004 exceeded 
New Mexico Environment Division (NMED) standards for pH, total dissolved solids and boron. 
 
1.3.4 Soils 
 
Native soils at the Site boundary consist of well-drained silty sands and inorganic silts and clays, 
characteristic of a semi-arid pinyon-juniper region.  Soils in the areas surrounding the nine home sites 
are expected to be similar.  Coarser, poorly sorted alluvial deposits containing gravel and cobbles are 
found along the Unnamed Arroyo.  The NECR-1 pad was constructed of non-economic mine 
materials consisting of sandstone and clay shale fragments, while the NECR-2 pad was constructed 
primarily of native soils.  The NEMSA and the Boneyard were seeded in 1994, after being covered 
with one foot of native topsoil.  Currently, areas of the Site have supported a variety of native 
vegetation, but revegetation of some areas has had little success due to livestock grazing. 
 
The water treatment ponds (Pond 1, Pond 2, and Pond 3/3a) were originally filled with water and 
sediments settled in them from storm water runoff that drained the tailings sand backfill areas, as well 
as water from mine operations (see Section 1.2.2).  The sediments were periodically removed and 
placed on the Sediment Pad for temporary storage prior to being transported off-site for processing 
at the mill.  Residual tailings were removed from the ponds and the Sediment Pad as part of the 1986 
cleanup pursuant to Condition 33 of NRC Permit License No. SUA-1475 (UNC, 1989a).  Currently, 
the ponds and the Sediment Pad consist primarily of native materials.  
 
As stated above, the sand backfill areas originally were used to store tailings from the mill.  As 
discussed in Section 1.0, the tailings were removed and used to backfill the mine workings.  The sand 
backfill areas were then included in the 1986 cleanup pursuant to Condition 33 of NRC Permit 
License No. SUA-1475 (UNC, 1989a).  As such, the sand backfill areas now consist primarily of 
native materials.  
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2.0 FIELD INVESTIGATION METHODS 
 
2.1 INTRODUCTION 
 
This RSE investigation was conducted in a manner consistent with the Multi-Agency Radiation 
Survey and Site Investigation Manual (MARSSIM, EPA, 2000a), as described below.  MARSSIM is a 
comprehensive survey guidance for soils impacted by radionuclides.  It is a performance-based 
approach for demonstrating compliance with a dose- or risk-based regulation.  Consistent with 
MARSSIM, the RSE included processes to identify data quality needs and any limitations to 
conducting the survey.  The survey design used in this RSE was developed and documented using the 
Data Quality Objectives (DQO) Process, as described in detail in Section 3.0 of the RSEWP, in 
accordance with MARSSIM.  This represents the planning phase of MARSSIM.  A quality assurance 
and quality control (QA/QC) plan was also include in the RSEWP, which incorporated the DQOs 
and integrated all technical and quality aspects for the life cycle of the project, including planning, 
implementation, and assessment.   
 
The RSE was carried out in accordance with the SOPs and QAPP, and resulted in the generation of 
raw data (the Implementation Phase).  The data collection techniques used were consistent with 
MARSSIM (see Chapters 6 and 7, and Appendix H of MARSSIM).    
 
This report represents the Assessment Phase of the MARSSIM process.  The data included were first 
verified to ensure that the SOPs specified in the QAPP were actually followed and that the 
measurement systems were performed in accordance with the criteria specified in the QAPP.  Then 
the data were validated to ensure that the results of data collection activities support the objectives of 
the survey as documented in the QAPP, or permit a determination that these objectives should be 
modified.  The data quality assessment (DQA) process was then applied using the validated data to 
determine if the quality of the data satisfied the intended use. 
 
The Site was initially divided into eleven individual survey areas, which included NECR-1, NECR-2, 
Ponds 1 and 2, Pond 3/3a, Sandfill 1, Sandfill 2, Sandfill 3, Sediment Pad, Boneyard, NEMSA, and 
the Unnamed Arroyo.  Two additional areas were added for limited investigation during the field 
work based on the results of preliminary radiological scans.  These areas are Vent Hole 3/8 and 
Trailer Park.  Additionally, nine home sites located northeast of the Site were also investigated as part 
of the RSE.  These fourteen survey areas are shown on Figure 1-3, and Figure 1-4, Locations of Home 
Sites. 
 
Several methods were employed in conducting this field investigation. Initially, static gamma 
measurements were conducted on random triangular grids.  Surface soil samples were collected at 
several of the gamma measurement sites.  Subsurface samples were collected using a hollow-stem 
auger drill rig, test pits excavated with a backhoe, and a hand-auger.   
 
2.2 RADIOLOGICAL SURVEYS AND FIELD SCANS 
 
The radiological characterization for the surface soil consisted of stationary (static) direct gamma 
radiation level measurements and radiation gamma scans for additional characterization of the survey 
area and boundaries.  These two survey methods provided for detailed coverage of the aerial extent of 
Ra-226 within the top six inches of soil, which allowed for a more thorough characterization of the 
Site compared to relying on surface soil sampling and laboratory analysis alone.  The field gamma 
radiation correlations, static measurements, and scans for the Ra-226 content in soil were performed 
using a Ratemeter/Scaler (Ludlum 2221) connected to a 2-inch by 2-inch sodium iodide (NaI) crystal 
scintillation detector (Eberline SPA-3), which detects all gamma radiation above a specific selected 
energy, including gamma radiation emitted from bismuth-214 (Bi-214), a decay product of Ra-226 in 
the soil.  Prior to conducting the gamma radiation measurements, the operating high voltage levels of 
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the NaI detectors were established in accordance with manufacturer instructions. The operating high 
voltage yielding the lowest noise, optimum efficiency and least sensitivity to voltage fluctuations in the 
field was established by determining the high voltage plateau of the detector.   
 
The presence of radiation containing material on a side slope or in a pile can cause radiation shine at a 
location near that body of material (i.e., gamma rays are emitted in three dimensions and can impact 
areas laterally away from the source as well as vertically).  Due to the elevated activity of materials at 
the Site, as discussed in Section 3.0, radiation shine could interfere with and cause an overestimation 
of Ra-226 soil concentrations at certain locations.  A lead collimator was used to minimize this 
interference (it blocks lateral radiation shine), and a separate correlation calibration was performed for 
the collimated detector.  This detector was held eighteen inches above the survey point to obtain a 
one-minute integrated count.  
 
Static measurements were taken at all locations on a triangular grid, except  at Vent Holes 3/8, the 
Trailer Park and the Home Sites.  Vent Holes 3/8, the Trailer Park and the Home Sites were scanned 
first to locate elevated areas, and then static gamma measurements were taken at the highest readings 
to get more precise readings and locations for judgmental soil sample locations.  The measurement 
results, field forms and function check forms are located in Appendix B.  

2.2.1 Field Gamma Radiation Survey 
 
The field radiation survey at the Site included the measurement of field gamma radiation levels to 
characterize the nature and lateral extent of Ra-226 concentration in surface soils.  The field gamma 
radiation level measurements were performed using a 2x2 NaI scintillation detector coupled with a 
scaler/ratemeter as specified in the Standard Operating Procedures (SOPs) included in the RSEWP.  
The gamma radiation level measurement consisted of gamma radiation static (stationary) surveys and 
gamma radiation scan surveys for additional characterization of the survey areas and boundaries. 
These field gamma radiation surveys provided greater aerial extent of Ra-226 contamination for the 
top six inches of soil for the Site compared to relying on surface soil sampling alone.  
 
Ra-226 is primarily an alpha emitting radionuclide with a gamma radiation emission of 186 KeV at 
about 4% intensity. This low energy and intensity of the Ra-226 gamma radiation emission makes 
direct determination of Ra-226 in the field a difficult task.  However, bismuth-214 (Bi-214), a Ra-226 
decay product, emits three high-energy (609 to 1764 KeV) gamma radiations at a total of 
approximately 80% intensity.  The gamma radiation of Bi-214 can be readily and adequately measured 
in the field utilizing a NaI scintillation detector having high sensitivity.  If soil geometry and other 
parameters such as moisture are consistent, the ratio of Bi-214 to Ra-226 would be consistent.  This 
means there would be a direct relation (correlation) between Bi-214 gamma radiation levels and Ra-
226 concentrations in the surface soil.  The gamma radiation from other naturally occurring isotopes 
in soil, such as thorium-232 (Th-232) decay products and postassium-40 (K-40), may contribute to 
gross gamma radiation intensity. In addition, background gamma radiation from cosmic rays also 
contributes to gross gamma radiation intensity.  However, the Th-232 decay products, K-40, and 
gamma radiation levels from cosmic rays are generally at a constant level.  A linear regression would 
identify such a constant to correct for and minimize interference with the gamma radiation level and 
Ra-226 soil concentration correlation.  Therefore, to calibrate the 2x2 NaI detector for Ra-226 
measurement, a site-specific correlation between the gross gamma radiation level in counts per minute 
(CPM) and surface soil Ra-226 concentration (pCi/g) was performed in accordance with SOP-02 (see 
RSEWP) prior to the field survey. 
 
The gamma radiation level instrumentation configuration consisted of an Eberline SPA-3, 2x2 NaI 
Scintillation detector connected to a Ludlum 2221 Scaler/Ratemeter.  Minimum Detectable 
Concentration (MDC) is the activity level that the instrumentation is expected to detect 95% of the 
time.  The RSEWP specified a gamma radiation survey instrument MDC of 50% of the Derived 
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Concentration Guideline Limit (DCGL).  The DCGLW was specified in the RSEWP to be 1.24 pCi/g 
corresponding to the 10-4 risk criterion assuming a residential exposure scenario.  Therefore, an 
instrumentation MDC of 0.61 pCi/g (50% of the 1.24 pCi/g) was specified for the static gamma 
radiation survey.  Detailed descriptions of the instrumentation and the MDC calculations are included 
in Appendix B. 
 
A correlation between the gamma radiation levels in CPM and surface soil Ra-226 concentrations was 
performed prior to the field gamma radiation survey for a site-specific calibration of the 2x2 NaI detectors.  
The results were provided in Results of Background and Radium Correlation Sampling Northeast Church Rock Mine 
Site Technical Memorandum (MWH, 2006b).  The gamma radiation CPM equivalent to the Ra-226 field 
screening level (FSL) was necessary prior to conducting the actual surveys in order to identify area 
boundaries and identify locations above the FSL during the radiation survey.  This required performing the 
necessary gamma radiation level measurements and soil sampling for Ra-226 to determine a correlation 
between gamma radiation level CPM and Ra-226 concentration in surface soils.  A detailed discussion of 
the correlations that were developed is included in Appendix B. 
 
The FSL (2.24 pCi/g) for Ra-226 was defined as the DCGLw (1.24 pCi/g) above the mean background Ra-
226 concentration (1.0 pCi/g), as discussed in more detail in Section 2.4. 
 
The field gamma radiation survey results and soil sampling results for the applicable correlations are 
provided in Table 2.2, Gamma Radiation Levels Versus Surface Soil Ra-226 Concentrations Regression Data.  The 
summarized linear regression for <10,000 CPM and >10,000 CPM are shown on Figure A-5, Gamma 
Radiation Levels vs Surface Soil Ra-226 Concentration Regression Data, NECR-1 Step Out Survey Points for <10K 
CPM Correlation with Collimated 2x2 NaI Detector, and Figure A-6, Gamma Radiation Level to Surface Soil Ra-226 
Regression On-site Areas >10K Survey Points for >10K CPM Correlation with Collimated 2x2 NaI Detector, 
respectively, included in Appendix B.  All static gamma radiation survey readings were converted to surface 
soil Ra-226 concentration using the following equations, and are discussed in Section 3.1: 
 

Surface soil Ra-226 pCi/g = (0.0024 x CPM) � 11.608 (R2 = 0.98) for collimated 2x2 NaI 
detectors (shown on Figure A-5 of Appendix B) with gamma radiation levels below 10,000 
CPM. (2.24 pCi/g FSL equivalents to 5,770 CPM) 

 
Surface soil Ra-226 pCi/g = (0.0016 x CPM) � 13.909 (R2 = 0.74) or collimated 2x2 NaI 
detectors (shown on Figure A-6 of Appendix B) with gamma radiation levels above 10,000 
CPM. (2.24 pCi/g FSL equivalents to 10,093 CPM) 

 
The first linear regression analysis shown above was used to estimate low levels of surface soil Ra-226 
concentrations (i.e., near the FSL) in areas such as the step-outs where Ra-226 impacts were expected 
to be in surface soil only with gamma radiation levels generally below 10,000 CPM, yielded a 
regression with a low R2 value significantly below the specified value of 0.80.  This could be due to 
elevated variance and error associated with measurements at low levels.  Therefore, two survey points 
collected from the step-out survey area (where Ra-226 contamination is in surface soil only) with Ra-
226 concentrations above 10,000 CPM were included in the liner regression to improve the R2 value.  
Although, this biased regression produced an R2 value of 0.98, the data obtained by the field 
instrumentation was of estimated quality for field screening purposes.  
 
The second linear regression analysis shown above which was used for correlation at locations with 
gamma radiation measurements above 10,000 CPM for the on-site areas, had an R2 value of 0.74, 
lower than the 0.80 value specified in the RSEWP.  A revision to the correlation was necessary to 
minimize interference and over estimation of surface soil Ra-226 from significantly elevated levels of 
subsurface Ra-226. 
 
Despite the potential for over-estimation due to interference, the field gamma radiation survey 
measurements provided data of a quality sufficient for field screening.  The data collected with field 

• 

• 
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instruments have the potential for error and low accuracy and are considered to be estimated values, 
especially, in areas with different contamination distribution than the instrument 
calibration/correlation assumptions.  This was the case for most of the on-site survey areas, where 
significantly elevated levels of Ra-226 are present in the subsurface. The initial correlation was 
developed prior to the field survey for Ra-226 in surface soils (less than six inches deep) with fairly 
homogeneous distribution.  The initial correlation did not expect and account for the elevated gamma 
radiation shine from the subsurface Ra-226, and thus, the Ra-226 concentrations for surface soils 
determined by the gamma radiation survey using the initial correlations were higher compared to the 
single point soil sampling results. The correlations were revised and biased to account for the elevated 
gamma radiation levels in the subsurface, and to obtain more representative Ra-226 surface soil 
concentrations and improve the quality of the gamma radiation survey data.  However, the revised 
correlation, which would account for subsurface Ra-226 interference, does not account for any 
variation in gamma radiation shine interference due to variation in subsurface Ra-226 concentrations 
at different on-site area locations. Therefore, the data obtained by field instrumentation with revised 
correlations is estimated data suitable for field screening purposes. 
 
2.2.2 Field Direct Gamma Radiation Levels for Surface Soil Ra-226  
 
The field gamma radiation survey for surface soil Ra-226 was performed between November 7 and 
December 1, 2006 in accordance with the RSEWP.  The field gamma radiation survey included a 
static (stationary) survey and a scan survey.  The static gamma radiation surveys were designed 
primarily to characterize the nature and extent of Ra-226 in surface soils.  The gamma radiation scan 
survey was intended primarily to aid with investigation and characterization of the lateral extent of Ra-
226 and to identify elevated areas in surface soils.  The selected instrumentation for the gamma 
radiation survey provides gross gamma radiation levels in counts per unit time.  As discussed above, 
the initial site-specific correlation for calibration of the instrumentation gamma radiation level in CPM 
to surface soil Ra-226 concentration, and the Ra-226 field screening level (2.24 pCi/g) equivalent 
gamma radiation level CPM were established. 
 
2.2.2.1 Static Gamma Radiation Survey 
 
Static gamma radiation surveys were performed at specified grid nodes within the survey areas.  The 
grid nodes were determined using Visual Sampling Plan (VSP) on an 80-foot triangular grid cast on a 
random origin.  Initially, a total of 543 80-foot triangular grid nodes (sample locations) were generated 
that extended beyond the initial survey area boundaries to assist with the boundary delineation 
evaluation, as presented in Section 3.0.  The locations of the static gamma measurements are shown 
on Figure 2-1, Static Gamma Measurement Locations.  The following on-site survey areas were included in 
the survey: 
 

NECR-1 (156 grid points) 
NECR-2 (75 grid points) 
Pond 1/2 (85 grid points) 
Pond 3/3a (73 grid points) 
Sandfill 1 (76 grid points) 
Sandfill 2 (21 grid points) 
Sandfill 3 (28 grid points) 
Sediment Pad  (29 grid points) 

 
Colored flags were used in the field to indicate static gamma measurement and soil sample locations.  
Each of the grid points was located using a Differentially Corrected Global Positioning System 
(DGPS).  The DGPS consisted of either the Trimble Geo XT or the Starlink Invicta GPS receiver 
with real time differential correction using OMNI STAR satellite, Tripod Data System (TDS) Ranger 

• 
• 
• 
• 
• 
• 
• 
• 
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data logger with SOLO surveying software capable of navigating to a point.  The differential 
correction provided submeter accuracy of point locations.  
 
When the grid point was located where the survey would be difficult or inappropriate, such as a 
building foundation or pad, tree or big shrub, or unsafe terrain, the point was moved to the closest 
appropriate location and the new point location coordinates were obtained.  The grid point was 
marked with a pin flag with survey area description and grid point number.  A one-minute static 
gamma radiation level measurement was performed with a collimated SPA-3 2x2 NaI detector at each 
grid point as specified in Section 5.1 of SOP-03 (see RSEWP).  The survey information, which 
included the point number and gamma radiation counts, was logged in the TDS data logger.  The data 
logger automatically logged the corresponding date, time and coordinates. Also, the survey date, 
survey point ID and the gamma radiation reading in CPM, with any comment, were recorded in the 
Static Gamma Radiation Survey Field Forms, which are included in Appendix B.  The survey 
information from the data logger files and the field forms are summarized and presented in Section 
3.0. 
 
Following completion of the static gamma radiation survey for all of the initial 543 grid points (see 
Figure 2-1) in the above specified survey areas on November 10, 2006, the gamma radiation counts 
for the grid point at or near the survey area boundaries were reviewed against the FSL of 4600 CPM 
for the survey area boundary evaluation.  The survey area boundary delineation included the scan 
survey described in Section 5.2 of SOP-03 (see RSEWP) by walking along the 80-foot spaced 
transects perpendicular to the initial perimeter of each survey area.  These transects were to be run 
between the most outer 80-foot static grid node with a gamma radiation level above the FSL to the 
next 80-foot grid node below the FSL outside the survey area boundary.  However, the review 
indicated that the gamma radiation levels were above the 4,600 CPM FSL at most of the survey area 
boundary grid points.  Therefore, a step-out static gamma radiation survey was started on November 
13, 2006 beyond the survey area boundary grid points to locate points below the FSL readings for 
boundary delineation scan surveys.  
 
The step-out static gamma radiation surveys for boundary delineation was performed along transects 
until the gamma radiation level counts were below the FSL, or other limiting features were 
encountered, such as a cliff or the boundary of another survey area.  Additionally, features such as 
unimpacted ground (e.g., wooded areas with native soils), roads, structures, and fences were used to 
help estimate the locations of the FSL boundary.  The results of the gamma radiation surveys and the 
soils sample analyses were used to confirm or adjust the FSL boundary subsequent to the field 
determination using more definitive data. 
Gamma radiation readings at some of the outer step-out static survey points were slightly above the 
FSL.  Nevertheless, the static survey for area boundary delineation was ceased after discussions and 
agreement with the EPA�s on-site representatives based on the criteria listed above in conjunction 
with levels at or below the FSL.  The surface soil sampling results were used in conjunction with the 
gamma radiation levels for final boundary delineation.  A total of 238 step-out static gamma radiation 
surveys were performed for the area boundary delineations, as listed below. 
 

NECR-1: 149 step-out survey points 
NECR-2: 43 step-out survey points 
Pond 1 and Pond 2: 0 step-out survey points 
Pond 3/3a: 20 step-out survey points 
Sandfill 1: 0 step-out survey points 
Sandfill 2: 0 step-out survey points 
Sandfill 3: 15 step-out survey points 
Sediment Pad: 11 step-out survey points 

 

• 
• 
• 
• 
• 
• 
• 
• 
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A static gamma radiation survey with a collimated SPA-3 2x2 NaI detector was performed at 38 
points along the banks of the Unnamed Arroyo, starting at the IX Plant (See Figure 1-2) and moving 
downstream.  This area was not included originally in the RSEWP; however, discussions with the on-
site EPA-representatives led to include this survey for boundary delineation along the banks of the 
Unnamed Arroyo, as documented in FCR#001 (see Appendix C). 
 
Static gamma radiation surveys with a bare (uncollimated) SPA-3, 2x2 NaI detector were also 
performed at the nine home sites (total of 45 survey points), and the newly identified areas: Vent Hole 
3/8 (35 survey points) and the Trailer Park (40 survey points).  An uncollimated detector was selected 
for these areas to fully utilize the detector�s lateral range for investigation purposes.  A scan gamma 
radiation survey with uncollimated detector in these areas, as discussed in the following section, was 
performed to identify locations for further investigation.   
 
Overall, static gamma radiation measurements were obtained at a total of 939 points from all areas at 
the Site between November 7 and December 1, 2006.  All of the static survey readings recorded in the 
Static Gamma Radiation Survey Field Forms are included in Appendix B.  The static gamma radiation 
reading counts were converted to surface soil Ra-226 concentrations using appropriate correlation 
linear regression equations, as discussed in Section 2.2.3.   Results of the gamma radiation static survey 
are presented and discussed in Section 3.0. 
 
2.2.2.2 Gamma Radiation Scan Survey 
 
Gamma radiation scan surveys were specified in the RSEWP to identify any hot spots (areas with 
elevated levels), and to delineate the lateral extent of contamination.  The scan survey was conducted 
judgmentally around areas with elevated gamma readings from the static survey, and at site-specific 
locations.  The gamma radiation scan surveys (walkthrough surveys) were performed as described in 
Section 5.2 of SOP-03 (see RSEWP) by walking at a rate of about one foot per second in serpentine 
shape along transects with a bare (uncollimated) 2x2 NaI detector at about 18 inches from the ground 
surface.  
  
NECR On-Site Survey Areas
 
The RSEWP specified gamma radiation scan surveys at a coverage of up to 20% of the gamma 
radiation static surveys that exceeded the FSL to identify any hot spots. The RSEWP specified that if 
over 80% of the static survey within a survey area exceeded the FSL (equal to DCGLw plus 
background), there would be no scan survey in that area. Over 80% of the static gamma radiation 
survey measurements in all on-site survey areas exceeded the FSL, therefore no scan gamma radiation 
survey was performed in any of the original on-site survey areas.  
 
NEMSA and Boneyard
 
The RSEWP specified that a gamma radiation scan survey be conducted at the NEMSA and 
Boneyard.  Prior to implementing the survey, an inspection of these areas was conducted on 
November 11, 2006 by AVM, MWH and EPA representatives.  The NEMSA appeared to contain a 
clean soil cover, however, the cover had been eroded at several locations and non-economic material 
was visible The gamma radiation exposure rates in the NEMSA ranged from about 25 µR/hr in areas 
with unimpacted cover to above 120 µR/hr where the soil cover was eroded and non-economic 
material was exposed.  Elevated gamma exposure rates near 100 µR/hr were also observed at several 
locations in the Boneyard where subsidence and voids were present in the cover.  A gamma radiation 
scan, which is meant to characterize surface soil, would not have provided any meaningful data as it 
would have been skewed by the deeper gamma radiation.  Therefore, a decision was made to suspend 
the gamma radiation scan survey in these areas (see FCR#002 in Appendix C).  Instead, 
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characterization of these areas is based on surface and subsurface soil sampling, and visual 
observations made during the subsurface investigation. 
 
Home Sites
 
Gamma radiation scan surveying was performed on November 15, 2006 at the nine home sites. The 
four corners of the half-acre square area around each home were marked with pin flags.  The scan 
survey was performed by walking at a rate of about one foot per second in a serpentine pattern along 
transects spaced 10 feet apart with an uncollimated 2x2 NaI detector (#408522-33) at about 18 inches 
from the ground surface.  The scans were used to identify areas with gamma levels above the 16,600 
CPM FSL.  EPA on-site representatives provided oversight and assisted with the survey.   
 
Locations with levels above the FSL, or a total of five locations with the highest readings, were 
identified and marked with pin flags at each home site.  A gamma radiation static survey and soil 
sampling was then conducted at each of these locations.  The gamma radiation static survey readings 
were recorded in the Field Data Forms, which are included in Appendix B; the results are discussed in 
Section 3.0. 
 
Based on the preliminary results from this RSE investigation, the EPA conducted a soils removal 
action at Home Sites 4 and 6 through 9.  Soils were excavated to a depth of three to 12 inches around 
these five Home Sites.  Following excavation, EPA conducted confirmation sampling and analysis for 
Ra-226.  A summary report was prepared by the EPA that included hand-sketch drawings showing 
the lateral extent of the soils removal, the locations of the post-excavation confirmation samples, and 
analytical results; a copy of the report is included in Appendix D.  The EPA�s removal boundaries 
showing the lateral extent of excavation are illustrated on Figure 2-1.  It should be noted that these 
boundaries were surveyed and are of unknown accuracy.  The results of the post-confirmation 
sampling were used in the risk assessment (Section 4), but are otherwise only included in Appendix D; 
Sections 2.0 and 3.0 of this report include the results of the RSE investigation only. 
  
Vent Hole 3/8 and Trailer Park
 
The EPA�s on-site representative identified Vent Hole 3/8 and the Trailer Park during the field survey 
as additional areas requiring investigation and characterization.  The addition of these two areas was 
documented in FCR#004 (see Appendix C).  A scan survey was performed by walking at a rate of 
about one foot per second in serpentine pattern along transects spaced 10 feet apart with a bare 
(uncollimated) SPA-3 2x2 NaI detector (#408522-33) at about 18 inches from the ground surface.  
The scan survey was used to identify areas with elevated exposure rates, as specified in the RSEWP.  
Following the scan survey, a gamma radiation static survey was performed with the uncollimated 
detector at the areas with elevated gamma levels.  The scan results (sketches and the Static Gamma 
Radiation Survey Field forms) are included in Appendix B.  The results of the scan survey in these 
areas are summarized in Section 3.0 
 
Unnamed Arroyo
 
The RSEWP specified that a gamma radiation survey be conducted of the surface sediments in the 
channel of the Unnamed Arroyo.  The RSEWP indicates that the scan be conducted with a collimated 
2x2 NaI detector to identify areas with exceeding the 2.24 pCi/g Ra-226 FSL, equivalent to 5,200 
CPM for the collimated SPAS-3 detector #408522-33.  The 5,200 CPM FSL (detector 408522-33) was 
derived from the regression analysis performed for the Unnamed Arroyo gamma radiation survey 
correlation, as presented in Figure 7 of the document Results of the Background and Radium Correlation 
Sampling Technical Memorandum (MWH, 2006b), which included the Ra-226 correlation sampling results. 
The regression analysis indicated that 5,200 CPM is equivalent to 2.24 pCi/g of Ra-226. Due to the 
presence of radiation containing materials on side-slopes or in a pile that can cause radiation shine 
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(potentially causing an overestimation of Ra-226 soil concentrations), a lead collimator was used on 
the field detector to minimize interference. 
 
The correlation survey that was conducted revealed that all fifteen locations in the arroyo sediment 
bed had Ra-226 concentrations significantly above the FSL.  The fifteen sampling locations extended 
from the edge of NECR-1 to the area around the home sites (see Technical Memorandum).  The 
converted Ra-226 concentrations ranged from 9.7 pCi/g to 26.4 pCi/g.  The survey results indicated 
that surface sediments along the entire length of the Unnamed Arroyo included in the RSEWP for 
surveying were likely to be above the FSL.  Therefore, in consultation with the on-site EPA 
representatives, a decision (see FCR#001 in Appendix C) was made to eliminate the gamma radiation 
scan survey in the Unnamed Arroyo, and instead perform subsurface sediment sampling for 
laboratory analysis.  As discussed in Section 2.2.4.1, a gamma radiation static survey at 80-foot grid 
transect locations along the arroyo bank was performed. 
 
2.3 SURFACE SOIL FIELD INVESTIGATION 
 
Surface soil sampling was initially performed at the individual survey areas listed below.  Surface soils 
for the purpose of the RSE are defined as less than or equal to 0.5 feet below ground surface (feet 
bgs). 
 

NECR-1 
NECR-2 
Sandfill 1 
Sandfill 2 
Sandfill 3 
Ponds 1 and 2 
Pond 3/3a 
Sediment Pad 
NEMSA 
Boneyard 

 
Surface soil sampling was also conducted at the nine home sites. 
 
Two additional areas were added during the field investigation, because preliminary radiological scans 
yielded sufficiently high results.  These areas are Vent Hole 3/8 and the Trailer Parks (See Figures 1-2 
and 1-3).  Sample locations at eight of the on-site survey areas were based on predetermined grids.  
Sample locations at the Boneyard, NEMSA, Trailer Park, Vent Hole 3/8, and the nine home sites 
were collected at judgmental locations, as described in this Section.  Surface soil sample locations are 
shown on Figure 2-2, Surface Soil Sample Locations Mine Site.   A tabular summary of the surface soil 
samples collected from each survey area is included in Table 2.3, Summary of Soil Sampling Program, and 
a more detailed summary of samples collected is included in Appendix B. 
 
From eight of the on-site survey areas, surface soil samples were collected from 20% of the static 
gamma measurements or a minimum of 13 samples per area, whichever was greater.  VSP was 
originally used to locate the surface soil samples on a triangular grid cast on a random origin.  In 
order, to have the static gamma measurements and surface soil samples on the same grid, the surface 
soil locations were randomly co-located with the static gamma measurements that were cast on the 
80-foot triangular grid.  Surface soil samples were collected manually as grab samples from 0 to 0.5 
feet and analyzed for the preliminary COPCs. 
 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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Initially, a total of 132 surface soil samples were co-located with static gamma measurements in eight 
of the on-site survey areas.  The number of original surface soil samples for each area is summarized 
as follows (see also Appendix B): 
 

NECR-1 (31 surface soil samples)  
NECR-2 (15 surface soil samples) 
Sandfill 1 (15 surface soil samples) 
Sandfill 2 (13 surface soil samples) 
Sandfill 3 (13 surface soil samples) 
Pond 1 and No. Pond 2 (19 surface soil samples) 
Pond 3/3a (15 surface soil samples) 
Sediment Pad  (14 surface soil samples) 

 
As a result of FCR#003 (see Appendix C), 30 additional soil samples were collected at the step-out 
static gamma locations, as well as boundary confirmation samples.  The numbers of step-out and 
boundary confirmation surface soil samples collected in each survey area were as follows: 
 

NECR-1 (16 step-out surface soil samples)  
NECR-2 (4 step-out surface soil samples 
Sandfill 1 (3 boundary confirmation surface soil samples) 
Sandfill 3 (2 boundary confirmation surface soil samples) 
Pond 1/2 (4 boundary confirmation surface soil samples) 

 
Because the Boneyard and NEMSA were reclaimed in 1994 and covered with a one-foot layer of 
topsoil, they were unlikely to have preliminary COPCs at the surface.  Therefore, only five judgmental 
surface samples were collected from each of these areas to evaluate if any impacts subsequent to 
reclamation have occurred.  The sample locations were chosen based on field observations or 
evidence that impacts may have occurred (e.g., buried materials, stressed vegetation, eroded ground, 
areas with sediments deposited from storm water run-on).  If no such evidence existed, the samples 
were collected randomly.  Surface samples from the Boneyard and NEMSA were analyzed for 
preliminary COPCs and agronomic parameters.  
 
The Trailer Park and Vent Hole 3/8 areas were added as per FCR#004 (see Appendix C).  Five 
judgemental locations were selected from the Trailer Park and and five from Vent Hole 3/8 based on 
the gamma radiation scan survey and static gamma measurements.  Surface soil samples were co-
located with static gamma measurements, collected as grab samples from 0 to 0.5 feet bgs and 
analyzed for preliminary COPCs. 
 
Sample locations at the nine home sites were developed judgmentally, based on the highest readings 
from the gamma radiation scan survey.   Five samples were collected for the analysis of preliminary 
COPCs from each of the nine home sites (total of 45 samples) in a judgmental manner within 
approximately a one-half acre buffer around each home site, as shown on Figure 2-3, Surface Soil 
Sample Locations, Home Sites.  The samples were located on native ground and were collected from the 
top three inches of soil.  If grass was covering the soil, a small patch of grass was cleared down to the 
soil surface, as that would likely be the zone that wind borne particles from the Site would deposit if 
they were to make it to that location.  The sample locations were biased to the five highest gamma 
measurements that resulted from the gamma radiation scan survey.  The surface sample locations 
were refilled and leveled to grade after sampling with remaining soil. 
 
Samples collected from the Unnamed Arroyo were initially planned to be taken as surface soil 
samples.  However, as per FCR#001 (see Appendix C), subsurface soil samples were collected instead 

• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
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as discussed in Section 2.2.4.2.  The collection methods for these samples are described in section 
2.4.3.   
 
Surface soil samples were also collected from the on-site survey areas for analysis of agronomic 
properties.  Five samples were collected from each set of survey areas with similar characteristics, as 
follows: 
 

Five samples from the Pond 1/2, Pond 3/3a and the Sediment Pad; 
Five samples from Sandfill 1, Sandfill 2, and Sandfill 3; 
Five samples from NECR-1 and NECR-2; and  
Five samples from the Boneyard and the NEMSA. 

 
This equated to a total of 20 samples.  The samples collected in a judgmental manner from locations 
representative of the areas that may require reclamation, such as the application of top soil and/or 
reseeding.  These data will be used to determine the suitability of the soils as growth media, including 
availability of nutrients and any potential toxicity.  
 
Samples were also selected for the analysis of preliminary COPCs in leachate using the EPA Method 
1213, Synthetic Precipitation Leaching Procedure (SPLP).  Two samples were selected in a judgmental 
manner from each of the on-site survey areas that were not reclaimed (i.e., not including the NEMSA 
or the Boneyard).  The sample locations were chosen at the surface or subsurface locations in each of 
the survey areas based on the highest total metal results.  For each surface sample collected, the 
percent difference between the metal concentrations and the screening levels was determined.  This 
percent difference was summed for each metal associated with the soil sample.  Then the two samples 
from each survey area with the highest percent difference were selected for SPLP analysis.    Of the 16 
samples selected for SPLP analysis, 13 of the samples were selected from surface soil sample 
locations, and the other three were selected from subsurface soil sample locations.  These survey areas 
and soil samples for SPLP are summarized below. 
 

NECR-1 (2 surface soil samples) 
NECR-2 (2 surface soil samples) 
Sandfill 1 (2 subsurface samples 
Sandfill 2 (2 surface soil samples) 
Sandfill 3 (1 surface soil sample, and 1 subsurface soil sample) 
Pond 1/2 (2 surface soil samples) 
Pond 3/3a (2 surface soil samples) 
Sediment Pad  (2 surface soil samples) 

 
Surface soil samples were collected, packaged, and handled according to the protocols in the RSEWP.  
All surface soil samples were collected using dedicated field equipment.  Surface soils were sampled to 
a depth of 0.5 feet bgs in the on-site survey area and to depth of three inches at the nine home sites.  
The samples were collected using dedicated stainless steel teaspoons.  These samples were placed in 
one-gallon Ziploc bags, and labeled with date, time, and sample identification.  Field duplicates were 
collected at five percent of the sample locations, and the EPA took field duplicates at ten percent of 
the sample locations.  Homogeneity was achieved by sampling twice the amount in one bag, then 
mixing and dividing into a separate bag.   Additional sample volume was required for samples 
requiring agronomic analysis.  Surface soil samples were submitted to ELI, Casper, Wyoming for 
analysis of preliminary COPCs, agronomic parameters, and SPLP analyses. 
 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
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2.4 SUBSURFACE SOIL FIELD INVESTIGATION 
 
Subsurface soil samples were collected from on-site survey areas specified in the RSEWP.  In 
addition, subsurface samples were also collected from the Unnamed Arroyo as a result of FCR#001 
(see Appendix C).  Subsurface soil sample locations are shown one Figure 2-4, Subsurface Soil Sample 
Locations.  A summary of the subsurface soil samples collected from each survey area is included in 
Table 2.3, Summary of Soil Sampling Program (See also Appendix B summary). 
 
For the on-site areas, a total of five locations were selected judgmentally from each survey area and 
were co-located with surface soil sample locations.  These subsurface soil sample locations were 
selected based on elevated surface gamma measurements, as well as the spatial distribution within the 
survey area (i.e., not clustered).  Grab samples were collected from non-native materials every five feet 
until native soil was reached.  At least one grab sample of the native soil was also attempted from each 
location.  In several locations, the presence of sandstone bedrock made collection of a native soil 
sample not feasible.  If the depth of non-native material was less than five feet at any location, one 
sample of non-native material was collected at approximately the middle of the vertical extent of non-
native material, and one sample of the native soil was also collected, where possible.  Subsurface soil 
samples collected at the Boneyard and NEMSA included one sample of the pre-cap material at each 
subsurface location. 
 
Subsurface samples were collected using three methods.  Locations where native soil was anticipated 
to be at depths greater than ten feet bgs were collected using a drilling rig fitted with hollow-stem 
augers.  Locations where native soil was anticipated to be less than 10 feet and were accessible by 
heavy equipment were collected using test pits dug with a backhoe.  A hand auger, the third method, 
was used in the Unnamed Arroyo.  The sample collection methods are outlined in the sections below.  
A total of 146 subsurface soil samples were collected.  A summary of the number of subsurface 
samples and subsurface sample intervals follows: 
 

NECR-1:  six locations (28 samples); sample depths ranging from 4 to 45 feet bgs  
NECR-2: five locations (6 samples); sample depths ranging form 0.5 to 5 feet bgs 
Sandfill 1: five locations (9 samples); sample depths ranging from 0.5 to 4 feet bgs 
Sandfill 2: five locations (5 samples); sample depths ranging from 0.5 to 2 feet bgs 
Sandfill 3: five locations (7 samples); sample depths ranging from 0.5 to 2 feet bgs 
Pond  1/2: five locations (14 samples); sample depths ranging from 4.5 to 20 feet bgs 
Pond 3/3a: five locations (14 samples); sample depths ranging from 9 to 25 feet bgs 
Sediment Pad: five locations (9 samples); sample depths ranging from 1 to 10 feet bgs 
NEMSA: five locations (13 samples); sample depths ranging from 4 to 8.5 feet bgs 
Boneyard: five locations (11 samples); sample depths ranging from 1 to 9.5 feet bgs 
Unnamed Arroyo: 10 locations (30 samples); sample depths ranging from 0 to 3 feet bgs 

 
Samples were also selected for the analysis of preliminary COPCs in leachate using the SPLP method, 
as discussed in Section 2.3.  Of the total 16 samples selected for SPLP analysis, three were selected 
from subsurface soil sample locations, the remaining were selected from surface soil sample locations 
(see Section 2.3).  The three subsurface soil samples were collected from Sandfill 1 (two samples) and 
Sandfill 3 (one sample). 
 
During drilling at soil boring number SB-131, which was located along the northeastern edge of 
NECR-1, as shown on Figure 2-4, a dark gray clayey material was encountered that had a distinct 
petroleum odor to it.  Consequently, one sample was collected from 22.0 to 23.5 feet bgs and 
submitted for analysis of Total Petroleum Hydrocarbons by EPA Method 8015B and VOCs by EPA 
Method 8260B.   
 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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Subsurface soils were visually classified in the field in accordance with the Unified Soil Classification 
System (USCS), and any soil horizons observed during the sample collection were noted in the field 
books and field logs located in Appendix C.  Subsurface soil samples were collected, packaged, and 
handled according to the protocols in the RSEWP.  Subsurface soil samples were placed in the 
appropriate container, and labeled with date, time, and sample identification.  Field duplicates were 
collected at five percent of the sample locations.  Homogeneity was achieved by sampling twice the 
amount in one bag, then mixing and separating into a separate bag.  The EPA did not collect field 
splits from the subsurface sample locations.   
 
Subsurface soil samples were sent to ELI in Casper, Wyoming for analysis of COPCs and SPLP.   Soil 
samples for SVOC analysis were sent to ELI in Billings, Montana for analysis.  The soil samples were 
analyzed for preliminary COPCs at nine of the on-site survey areas and the Unnamed Arroyo.  At the 
Boneyard, samples for VOCs, SVOCs, and TCLP analysis were also collected.   
 
2.4.1 Hollow-Stem Auger 
 
At subsurface locations where native soil was anticipated to be greater than the depths achievable by a 
backhoe (greater than 10 ft bgs), sampling was conducted with a drill rig fitted with hollow-stem 
augers.  The hollow-stem auger drill rig was used to collect samples at eight subsurface sample 
locations, as listed below: 
 

NECR-1 (five locations) 
Pond 1/2 (two locations) 
Pond 3 (one location) 

 
Water Development Corporation (WDC) was the contractor hired to conduct the drilling.  For each 
soil boring, the soil boring was advanced to the desired interval and an 18-inch split-spoon sampler 
was lowered into the bottom of the soil boring and driven with blows from a 140-pound hammer 
falling 30 inches in general accordance with ASTM D1586.  The number of blow counts for each six-
inch interval was recorded on the boring logs.  Sampler refusal is generally indicated if more than 50 
blows are required to advance the sampler six inches.  This occurred several times, but only after 
native soil was reached, so there was no need to relocate any of the soil borings.  Samples were 
collected every five feet to total depths from 14 feet to 45 ft bgs.    
 
The split-spoon samplers were decontaminated between each sample interval using Alconox® and 
distilled water, as per the RSEWP (nitric acid was not used).  This assured there would be no cross-
contamination of the split-spoon samples.  The augers were also decontaminated using a pressure 
washer and Alconox®. 
 
2.4.2 Test Pits 
 
Test pits were used where native soil was anticipated to be less than ten feet bgs.  A total of 43 test 
pits were excavated, as listed below: 
 

NECR-1 (one test pit)  
NECR-2 (five test pits) 
Pond  1/2 (three test pits) 
Pond 3/3a (four test pits) 
Sandfill 1 (five test pits) 
Sandfill 2 (five test pits) 
Sandfill 3 (five test pits) 
Sediment Pad  (five test pits) 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
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The test pits were excavated using a rubber-tired backhoe that was capable of reaching a maximum 
depth of ten feet bgs.  Dedicated stainless steel spoons were used to collect the soil samples. For test 
pits that were less than three feet in depth, soil samples were collected by multi-increment scoops 
along the test pit wall or bottom at the desired interval.  For test pits greater than three feet in depth, 
soil samples were extracted using multi-increment scoops from the bucket of the backhoe.  After 
samples were collected, the excavated soil was used as backfill and the backhoe was used to compact 
the area.   
 
2.4.3 Hand Auger 
 
A hand-auger was used to collect subsurface soil samples from the Unnamed Arroyo.  Initially, only 
soil samples from zero to one foot bgs from ten transects (three locations per transect) were planned 
for collection, but as per FCR#001 (see Appendix C), a deeper subsurface investigation was required.  
As per FCR#001, samples were collected from ten transects oriented perpendicular to the arroyo, 
from the former NPDES discharge point to its confluence with the next downstream arroyo.  The 
transects are shown schematically on Figure 2-4.  One location from the midpoint of each transect 
was selected and samples were collected in one foot intervals from 0 to 3 feet, for a total of three 
samples at each of the ten locations.       
 
The hand auger was decontaminated in between every sample interval.  The decontamination was 
conducted in three stages using an Alconox® wash, nitric acid, and de-ionized water.  A rinsate blank 
was also collected at the end of each day by pouring laboratory-grade de-ionized water on the hand 
auger in order to ensure thorough decontamination.   
 
2.5 DEVELOPMENT OF FIELD SCREENING LEVELS 
 
Screening levels for Ra-226 and arsenic were developed using the background concentrations of the 
COPCs, as presented in the Technical Memorandum (MWH, 2006).  Soil samples for background 
determination were collected on August 17, 2006 and submitted to ELI of Casper, Wyoming for 
chemical analysis.  The location of the background reference area and the sampling design were 
selected based on MARSSIM (EPA, 2000a).  The area was located to the northwest of the Boneyard, 
as shown on Figure 2-5, Surface Soil Sample Locations Background Refrence Area, and was selected based on 
the following: 
 

Similar geology to the Site (Crevasse Canyon Formation); 
Upwind of the predominant wind direction (west to southwest); 
Distance from the Site (approximately one-half mile from permit boundary); and 
No evidence of impacts due to exploration or mining. 

 
A total of 25 surface soil samples and two duplicate samples were collected from the background 
reference area.  The samples were collected using the methods described in the Technical 
Memorandum.  EPA representatives were present during sampling and confirmed background sample 
locations.  Analytical results are summarized in Table 2.4, Summary of Analytical Results from Background 
Sampling; laboratory reports are included in the Appendix B.  The concentrations of all analytes were 
less than the applicable Preliminary Remediation Goals (PRGs), except arsenic and Ra-226.  Arsenic 
and Ra-226 concentrations exceeded both the industrial and residential PRGs in all samples (see Table 
2.4).  Table 2.4 also shows the mean and standard deviation for each of the COPCs.  Screening levels 
were based on the EPA Superfund Preliminary Remediation Goals (PRGs) for radionuclides (EPA, 
2004c) and the EPA Region 9 PRGs for metals and organic constituents (EPA, 2004a). 
 
For Ra-226 plus daughters, the residential, agricultural, and outdoor worker PRGs for soil are 0.0124 
pCi/g, 0.000632 pCi/g, and 0.0258 pCi/g, respectively.  These values are not achievable by standard 

• 
• 
• 
• 
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EPA-approved analytical methods.  The standard reporting limit (RL) of commercial laboratories 
using EPA Method 901.1, Ra-226 by gamma spectrometry, is 0.5 pCi/g.  
 
Based on the technical limitations of Ra-226 analysis an alternate FSL was developed for Ra-226.  As 
stated in the RSEWP, the FSL for Ra-226 was based on an acceptable risk range of 10-4 for residential 
scenarios, which results in a FSL of 2.24 pCi/g; (1.24 pCi/g plus the mean of the Ra-226 background 
concentration 1.0 pCi/g].  The background concentration was determined based on the results of 
background sampling conducted for the background determination (MWH, 2006b).  The results for 
Ra-226 ranged from 0.6 to 1.3, with an average of 1.0 pCi/g.  .  However, it is important to note that 
at the nearby Church Rock I, IE and II Mines, the background gamma exposure rate is 9 uR/hr 
(Quivera, 1987), which is approximately equivalent to 4.5 pCi/g, as discussed in the following 
paragraph.  Additionally, the average background concentration of Ra-226 throughout the Colorado 
Plateau is reportedly about 2 pCi/g (EPA, 2005). 
Exposure rate levels above background levels at former uranium facilities are primarily from Ra-226 
in soil.  A linear regression between gamma exposure rate and Ra-226 soil concentration was 
performed to estimate the Ra-226 soil concentration at a gamma exposure rate of 57 uR/hr.  The 
regression was based on exposure rate measurements collected around soil sampling locations 
obtained during the August 2006 correlation sampling activities at the Site. Based on this informal 
correlation, a location with 57 uR/hr would have approximately 27 pCi/gm Ra-226 in soil. However, 
the exposure rates were made at a reconnaissance level, and so were of the general area around each 
sampling location, not right above the location, which averages the concentration for that specific 
location.  Also, a correlation between exposure rate and soil concentration can be affected by gamma 
shine related to the area geometry and contamination distribution. 
 
The Site background value of 1.0 pCi/g appears to be on the low end of the range of concentrations 
seen in the region. The background value at the adjacent Quivera Mines is approximately 4.5 pCi/g 
(see discussion above).  Other examples include: the NRC approved a Ra-226 soil background value 
for the Bluewater Mill Site (approximately 10 miles from Grants) of 1.9 pCi/g, and both the NRC and 
EPA approved a Ra-226 soil background value for the Homestake Mining Company Mill Site 
(approximately six miles from Grants) of 5.5 pCi/g (Nat Patel, personal communication). 
Additionally, the average background concentration of Ra-226 throughout the Colorado Plateau is 
about 2 pCi/g.  (EPA Detailed Comments on EIS for Moab Uranium Mill Tailings Site). One 
possible explanation for the lower background value observed in the background reference area, is 
that the soils there are near an arroyo and may be largely of alluvial origin where the finer-grained 
material (silts and clays) may have been washed out.  Radionuclides tend to adhere or bond to the 
finer grained particles, and so can be washed out of the coarser material.   
 
Since all of the background arsenic concentrations exceeded the PRGs, the mean of the background 
arsenic concentrations (3.7 mg/kg) was used as the screening level for arsenic.  The residential non-
cancer PRG for arsenic is 22 mg/kg, and the industrial non-cancer PRG is 260 mg/kg.  The screening 
levels for vanadium, molybdenum, and selenium were based on the EPA Region 9 PRGs, as shown 
on Table 2.4.   
 
2.6 SITE RECONNAISSANCE 
 
During the course of site reconnaissaince and site walk-overs, the following new survey areas were 
identified based on obvious mining-related activity or structures, as listed below. 
 

Vent Holes 3 and 8 � surficial disturbance and mounded soil. 

Trailer Park � surficial distubance 

• 

• 
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NECR-2 Drainage - at less than two meters bgs, partially buried drums were observed on the 
ground surface. 

Magazine - at less than two meters bgs, construction debris and trash was observed. 

Fuel Oil Storage Area - at less than 2 meters bgs, no known material. 

All of these areas were investigated during the RSE.  Both the Vent Hole 3/8 area and the Trailer 
Park were investigated using gamma radiation scan surveys, judgmental gamma radiation static 
surveys, and judgmental surface soil sampling.  The NECR-2 Drainage and the Magazine area were 
investigated coincidentally during the step-out investigation of NECR-2.  Static gamma measurements 
were collected in both areas and step-out surface soil samples from NECR-2 were collected in the 
Magazine area.  The Fuel Oil Storage Area was investigated coincidentally during the step-out 
investigation of NECR-1. 
 

• 

• 

• 
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3.0 FINDINGS AND DISCUSSION 
 
3.1 FIELD GAMMA RADIATION SURVEY DATA 
 
The results of the field gamma radiation surveys presented herein were performed between August 15 
and December 1, 2007 at the Site. The gamma radiation surveys consisted of static and scan gamma 
radiation surveys, as discussed in Section 2.2.  The objective of the gamma radiation surveys was to 
characterize the nature and lateral extent of Ra-226 concentrations in surface soils at the Site.  In 
addition to the surface soils at the Site impacted by past mining activities, impacts may have occurred 
to the northeast as a result of various transport mechanisms as discussed in the RSEWP.  Due to 
these potential transport mechanisms, the objectives included characterization of radionuclides in 
surface soils outside the current survey area boundaries, along the Unnamed Arroyo and at the nine 
Home Sites. 
 
As discussed in Section 2.2, static gamma radiation surveys were performed at on-site survey areas and 
the Home Site areas.  The static gamma radiation level measurements obtained in CPM were recorded 
in the Static Gamma Radiation Survey Field Forms, which are included in Appendix B. The static 
gamma radiation reading counts were converted to surface soil Ra-226 concentrations using 
appropriate linear regression equations from the correlation study, as discussed in Section 2.2.3.  All 
Ra-226 concentrations discussed in this section are the equivalent Ra-226 concentrations and not 
laboratory Ra-226 concentrations (laboratory Ra-226 concentrations are discussed in Section 3.2).     
The equivalent Ra-226 surface soil concentrations as determined from the gamma radiation surveys 
are presented graphically on Figure 3-1, Results of Field Gamma Radiation Survey and discussed in the 
following subsections. 
 
3.1.1 NECR-1 
 
The NECR-1 area was thought to contain non-economic materials and/or low-grade uranium ore, 
but was not expected to exceed the FSL, thus it was classified in the RSEWP as a potential Class 2 
Area. Initially, one-minute static gamma radiation measurement was taken at a total of 156 grid nodes 
within and extending beyond the initial survey area boundary.  The results of these static gamma 
survey measurements are summarized in Table 3.1, NECR-1 Static Gamma Radiation Survey Results.  The 
results show that the surface soil Ra-226 concentrations within the initial survey boundary ranged 
from <0.6 to 218.8 pCi/g (averaged 29.8 pCi/g).  The results show that the surface soil 
concentrations are above the FSL of 2.24 pCi/g at 153 of 156 locations (98% of the area).  Gamma 
radiation readings exceeded the FSL of 4,600 CPM over 80% of the static survey points, therefore, no 
gamma radiation scan was performed to further identify hot spots within NECR-1.  
 
The surface soil Ra-226 concentrations at grid points near the initial survey area boundary were above 
the FSL, as shown on Figure 3-1. A total of 149 step-out static gamma radiation survey 
measurements, as shown in Table 3.1 and Figure 3-1, were performed beyond the initial survey area 
boundary of NECR-1 to delineate the lateral extent of surface soil contamination.  The levels 
measured during the step-out static gamma radiation survey for the NECR-1 were above the FSL at 
the outermost locations in three primary areas: to the east within the parking area and across Red 
Water Pond Road, to north towards and around the Home Sites, and in the IX Plant area.  The area 
around the IX Plant consists of a near-vertical cliff that represents a natural, physiographic boundary, 
and does not warrant additional investigation.  However, the areas to the north towards the Home 
Sites and to the east across Red Water Pond Road represent potential data gaps in definitively 
determining the FSL boundary, however results to the north are increasingly likely to represent 
disturbances or impacts associated with historical mining or exploration activities on the Quivera 
Mining Company lease, and results to the east appear to be related to the construction or historical 
use of the former Quivera mine haul road .  The static gamma radiation survey was stopped for 
boundary delineation based on the criteria discussed in Section 2.2.4.1, and as follows: 
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At the bank of the Unnamed Arroyo to the west and northwest. 

The Home Sites and wooded area with native soils to the north;  

The property fence, road and the Trailer Park area to the east and southeast. 

The boundary of Sandfill 1, Ponds 1 and 2, and Pond 3/3a to the southeast, south and 
southwest. 

The gamma survey measurements and soil sample analytical results were then used to confirm or 
adjust the FSL boundary locations. 
 
The gamma survey results at the 149 step-out locations from NECR-1 ranged from <0.6 to 85.8 
pCi/g (averaged 8.9 pCi/g).  The surface soil Ra-226 levels within the entire NECR-1 area including 
the step-out locations averaged 19.6 pCi/g. 
 
3.1.2 NECR-2 
 
The NECR-2 area, similar to NECR-1, was thought to contain non-economic materials and/or low 
grade uranium ore, but was not expected to exceed the FSL, therefore, it was also classified as a 
potential Class 2 survey area in the RSEWP. Initially, one-minute static gamma radiation 
measurements were obtained at a total of 75 grid nodes within, and extending beyond, the initial 
survey area boundary.  The results of these static gamma survey measurements are summarized in 
Table 3.2, NECR-2 Static Gamma Radiation Survey Results. The results show that the surface soil Ra-226 
concentrations ranged from <0.6 to 215.2 pCi/g (averaged 22.6 pCi/g); 64 out of the 75 (85%) 
exceeded the FSL.  Gamma radiation readings exceeded the FSL of 4,600 CPM at over 80% of the 
static survey points; therefore, no scan gamma radiation survey was performed to delineate hot spots.  
Also, the surface soil Ra-226 concentrations at most of the grid points close to the initial survey area 
boundary were above the FSL, as shown on Figure 3-1. 
 
Static gamma radiation measurements were made at 43 step-out locations around NECR-2 to 
delineate the lateral extent of Ra-226 in surface.  The gamma radiation levels at the step-out locations 
were mostly above the FSL, except along the western boundary.  Therefore, the static gamma 
radiation survey was stopped for boundary delineation based on the criteria discussed in Section 
2.2.4.1, as follows: 
 

To the west until the readings were below the FSL. 
To the boundary of Sandfill 3 and Magazine area to the north. 
The wooded areas with native soils to the east. 
To the mesa cliff and Sandfill 2 to the southeast and south.  

 
The gamma survey measurements and soil sample analytical results were then used to confirm or 
adjust the FSL boundary locations. 
 
The gamma survey conducted at the 43 step-out locations indicated that Ra-226 ranged from <0.6 to 
19.2 pCi/g (averaged at 3.4 pCi/g).  The equivalent Ra-226 concentrations in surface soil within the 
entire NECR-2 area, including step-out locations and Magazine area averaged 15.6 pCi/g.  
 

• 

• 

• 

• 

• 
• 
• 
• 
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3.1.3 Sandfill 1 
 
Sandfill 1 was previously remediated by UNC to remove mill tailings material (UNC, 1989).  
However, this area could contain residual ore material, and was expected to contain soils with Ra-226 
in excess of the FSL.  The area was therefore classified as a potential Class 1 Area in the RSEWP.  A 
one-minute static gamma radiation survey was performed at 76 grid nodes within and just outside of 
the initial survey area boundary.  The static gamma survey results are summarized in Table 3.3, Sandfill 
1 Static Gamma Radiation Survey Results.  The results show that the equivalent surface soil Ra-226 
concentrations ranged from non-detect (<0.6) to 76.0 pCi/g (averaged 9.0 pCi/g); 45 of 76 (59%) 
exceeded the FSL of 2.24 pCi/g.  The gamma radiation readings exceeded the FSL of 4,600 CPM at 
62 of 73 (over 80%) static survey points; therefore, no scan gamma radiation survey was performed to 
delineate additional hot spots while in the field.  Equivalent surface soil Ra-226 concentrations 
exceeded the FSL at some grid points around the area boundary, as shown on Figure 3-1.  The 
Sandfill 1 survey was stopped for boundary delineation, based on the criteria discussed in Section 
2.2.4.1, as follows: 
 

Pond 1 and 2 to the west. 
NECR-1 to the north. 
A road and cliff to the east.  
Concentrations below the FSL to the south. 

 
The gamma survey measurements and soil sample analytical results were then used to confirm or 
adjust the FSL boundary locations. 
 
Additional static and scan gamma radiation surveying was not performed for boundary delineation 
(i.e., step-outs) due to the physical limitations around the survey area.  The survey did however 
provide sufficient data for establishing the area boundary.  It is important to note that equivalent Ra-
226 levels were below the FSL at 11 grid points (#16, 17, 20�22, 26-29, 35, and 36) within the interior 
of the area (see Figure 3-1).  
 
3.1.4 Sandfill 2 
 
Sandfill 2 was also remediated previously by UNC to remove mill tailings material (UNC, 1989).  
However, this area could contain residual ore material, and was expected to contain soils with Ra-226 
in excess of the FSL.  The area was therefore classified as a potential Class 1 Area in the RSEWP.  A 
one-minute static gamma radiation survey was performed at 21 grid nodes.  The static gamma survey 
results are summarized in Table 3.4, Sandfill 2 Static Gamma Radiation Survey Results. The results show 
that the surface soil Ra-226 levels ranged from non-detect (<0.6) to 26.0 pCi/g (averaged 5.6 pCi/g); 
12 of 21 (57%) exceeded the FSL of 2.24 pCi/g.  Gamma radiation measurements exceeded the FSL 
of 4600 CPM at over 80% of the static survey points; therefore, no scan gamma radiation survey was 
performed to delineate hot spots. 
 
Equivalent Ra-226 levels around the area boundary were near or below the FSL along the west, south 
and east boundary, as shown on Figure 3-1.  Sandfill 2 was therefore bounded based on the criteria 
discussed in Section 2.2.4.1, as follows: 
 

By NECR-2 to the north. 
By a mesa cliff and Ra-226 levels below the FSL to the east.  
By Ra-226 levels below the FSL to the west and south. 

 

• 
• 
• 
• 

• 
• 
• 
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The gamma survey measurements and soil sample analytical results were then used to confirm or 
adjust the FSL boundary locations.  No step-out gamma survey was necessary for boundary 
delineation.  The revised boundary is shown on Figure 3-1. 
 
3.1.5 Sandfill 3 

Sandfill 3 was also remediated previously by UNC to remove mill tailings material (UNC, 1989).  
However, this area could contain residual ore material, and was expected to contain soils with Ra-226 
in excess of the FSL.  The area was therefore classified as a potential Class 1 Area in the RSEWP.  A 
one-minute static gamma radiation survey was performed at the 28 grid nodes.   The static gamma 
survey results are summarized in Table 3.5, Sandfill 3 Static Gamma Radiation Survey Results.  The surface 
soil concentrations within the initial area boundary ranged from non-detect (<0.6) to 133.6 pCi/g 
(averaged 20.9 pCi/g); 25 of 28 (89%) exceeded the FSL.  Gamma radiation readings exceeded the 
FSL of 4,600 CPM at over 80% of the static survey points; therefore, no scan gamma radiation survey 
was performed to delineate hot spots.  A step-out static gamma survey was performed at 15 grid 
points for boundary delineation.  The survey area boundary was confirmed based on the criteria 
discussed in Section 2.2.4.1, as follows: 
 

Gamma readings below the FSL and wooded hills with undisturbed, native soils to the west. 
The boundary of NECR-2 to the south and east. 
The boundary of the Sediment Pad to the north.  

 
The gamma survey measurements and soil sample analytical results were then used to confirm or 
adjust the FSL boundary locations.  As shown in Table 3.5, equivalent Ra-226 levels at the step-out 
locations ranged from non-detect to 14.9 pCi/g (averaged 3.1 pCi/g). 
 
3.1.6 Ponds 1 and 2  
 
Ponds 1 and 2 were considered as one area during the RSE due to their proximity and similarity in 
mining process and operations.  The ponds could contain sediments from the historical mine water 
treatment that have Ra-226 concentrations in excess of the FSL, and the area was therefore classified 
as potential Class 1.  Results of the static gamma radiation survey at 85 grid points within this area are 
shown in Table 3.6, Pond 1 and Pond 2 Static Gamma Radiation Survey Results and Figure 3-1.  Ra-226 
concentrations ranged from non-detect (<0.6) to 498.3 pCi/g (averaged 45.8 pCi/g); 76 of 85 (89%) 
locations exceeded the FSL.  Gamma radiation readings exceeded the FSL of 4,600 CPM at over 80% 
of the static survey points; therefore, no scan gamma radiation survey was performed in this area to 
delineate hot spots.  The survey area boundary was confirmed based on the criteria discussed in 
Section 2.2.4.1, as follows: 
 

By the steep pond bank and Pond 3/3a boundary to the north. 
Steep cliffs and Sandfill 1 to the east. 
Steep cliffs and wooded areas with undisturbed native soils to the south and west. 

 
The gamma survey measurements and soil sample analytical results were then used to confirm or 
adjust the FSL boundary locations.  No step-out gamma survey was necessary for boundary 
delineation. 
 
3.1.7 Pond 3/3a 
 
Ponds 3 and 3a were considered as one area (Pond 3/3a) during the RSE due to their proximity and 
similarity of mine water treatment operations.  Both ponds contained radium sulfate precipitated mine 
discharge water during mine operations, and may contain residual radium sulfate in the pond 

• 
• 
• 

• 
• 
• 
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sediments.  Due to the potential for exceedances of the FSL, the area was classified as a potential 
Class 1 Area in the RSEWP.  Results of the static gamma radiation survey at the initial 69 grid nodes 
in the Pond 3/3a are summarized in Table 3.7, Pond 3/3a Static Gamma Radiation Survey Results.  Four 
of the planned grid points were located under water and were therefore eliminated from the survey.  
The results show that the surface soil Ra-226 concentrations ranged from <0.6 to 293.6 pCi/g 
(averaged 25.5 pCi/g) within the initial area boundary.  Ra-226 concentrations exceeded the FSL at 67 
of 69 locations (97% of the area), as shown on Figure 3-1. Gamma radiation readings exceeded the 
FSL of 4,600 CPM at over 80% of the static survey points; therefore, no gamma survey was 
performed to delineate hot spots within Pond 3/3a.  
 
Pond 3/3a was bounded based on the criteria discussed in Section 2.2.4.1, including the Sediment Pad 
to the west and NECR-1 to the east.  A step-out static gamma radiation survey was performed at a 
total of 20 grid points along transects beyond the initial south boundary to the base of the Ponds 1 
and Pond 2 embankments, and beyond the northern boundary to the base of the mesa cliff to 
adequately delineate the south and north portions of the area boundary.  Results of this step-out static 
gamma radiation survey are included in Table 3.7; Ra-226 concentrations ranged from non-detect to 
11.5 pCi/g (averaged 4.0 pCi/g).  As shown on Figure 3-1, the northern boundary is bounded by 
concentrations below the FSL, while the southern boundary is bounded by a road as well as the Ponds 
1 and 2 survey area. 
 
3.1.8 Sediment Pad 
 
The Sediment Pad was used to store sediments removed from the mine water radium precipitation 
treatment.  Therefore, since it was known that the Sediment Pad could contain sediments with Ra-226 
in excess of the FSL, the area was classified as a potential Class 1 Area.  The one-minute static gamma 
radiation survey results at the initial 29 grid nodes are included in Table 3.8 Sediment Pad Static Gamma 
Radiation Survey Results.  Surface soil Ra-226 concentrations within the initial area boundary ranged 
from 2.9 to 210.7 pCi/g (averaged 46.3 pCi/g); the FSL was exceeded at all of the initial 29 grid 
locations (see Figure 3-1).  Gamma radiation readings exceeded the FSL of 4,600 CPM at over 80% of 
the static survey points; therefore no scan gamma radiation survey was performed to delineate hot 
spots.  As shown on Figure 3-1, the Sediment Pad is bounded based on the criteria discussed in 
Section 2.2.4.1, as follows: 
 

By the Sandfill 3 to the west and southwest.  
A road and steep wooded hill to the south and southeast. 
By Pond 3/3a to the east.  

 
The gamma survey measurements and soil sample analytical results were then used to confirm or 
adjust the FSL boundary locations.  A step-out static gamma radiation survey for delineation of the 
northern boundary was performed at 11 points only beyond the northern boundary to the base of the 
mesa cliff.  These results are included in Table 3.8 and summarized on Figure 3-1, and show that step-
out surface soil Ra-226 concentration ranged from non-detect to 5.4 pCi/g (averaged 1.6 pCi/g). The 
northern boundary is therefore bounded by Ra-226 concentrations below the FSL.  
 
3.1.9 Non-Economic Material Storage Area 
 
An investigation by scan gamma radiation survey was specified in the RSEWP for characterization of 
the NEMSA.  The NEMSA contains non-economic materials and/or low-grade ore with a clean soil 
cover.  Ra-226 concentrations were expected to be below the FSL, thus it was classified as a potential 
Class 2 Area in the RSEWP.  However, as a decision was made to suspend the scan survey and collect 
surface and subsurface soil samples for laboratory analysis instead.  This decision was based on site 
reconnaissance that showed non-economic materials at or near the surface beneath thinner areas of 

• 
• 
• 
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the cap and elevated gamma exposure rate measurements collected at various locations within the 
NEMSA and the Boneyard Area by EPA and UNC representatives.  
 
3.1.10 Vent Holes 3 and 8 
 
Characterization of the Vent Hole 3 and 8 area was not specified in the RSEWP.  This area was 
included in the RSE because it was identified by the on-site EPA representatives during the field 
survey.  This area consists of areas around Vent Holes 3 and 8, as shown on Figure 3-1. As discussed 
in Section 2.2, a scan gamma radiation survey was performed with the bare (uncollimated) 2x2 NaI 
detector #805522-33 within the overall area boundary shown on Figure 3-1 to identify any hot spots 
above the FSL.  The area boundary was determined based on inspection of the ground surface 
conditions, suspect ore materials, and gamma exposure rate levels around the vent holes.   
 
The scan gamma survey, which was conducted along transects spaced approximately 10 feet apart, 
identified three locations (small isolated areas of about two to five feet diameter) around Vent Hole 3, 
and 32 locations around the Vent Hole 8.  A static gamma radiation survey was then performed with 
the bare 2x2 NaI detector at these elevated locations.  The results of the static gamma radiation survey 
are included in Table 3.9, Vent Hole No. 3 and No. 8 Static Gamma Radiation Survey Results, and shown 
on Figure 3-1.  Ra-226 surface soil concentrations at the three locations around Vent Hole 3 identified 
by the scan survey ranged from 4.3 to 15.0 pCi/g.  Ra-226 concentrations at the 32 locations 
identified by the scan survey around Vent Hole 8 ranged from non-detect to 71.6 pCi/g (averaged 
19.5 pCi/g); only two locations were below the FSL within the identified hotspots. The scan gamma 
radiation survey indicated that Ra-226 was below the FSL at all locations outside of the identified hot 
spots.   
 
Eight or so of the isolated small areas northwest of the Vent Hole 3 and 8 structure are on a mound 
(see field sketch in Appendix B), where unidentified earthen material was observed; the elevated 
concentrations could be deeper than 0.5 feet bgs on this mounded area.  An apparent sump was also 
observed in the southwest part of the Vent Hole 3 and 8 structure (see field sketches in Appendix B), 
where the surface soil concentrations were slightly above the FSL. 
 
3.1.11 Trailer Park Area 
 
The Trailer Park area was also not specified in the RSEWP, but was included in the survey after being 
identified as potentially impacted area during the field activities.  As discussed in Section 2.2, a scan 
gamma radiation survey was performed in the Trailer Park Area within the area boundary, as shown 
on Figure 3-1, to identify hot spots above the FSL.  The area boundary was determined based on an 
inspection of the ground surface, visible evidence of mine-related materials, features such as structure 
foundation pads and fills, and the base of wooded area and hills with undisturbed native soil.  The 
scan survey identified a total of 39 locations (small isolated areas of about 2 to 50 square feet each) 
within the Trailer Park.  Results of the one-minute static gamma radiation survey at these locations are 
included in Table 3.10, Trailer Park Area Static Gamma Radiation Survey Results and shown on Figure 3-1. 
The results show that surface soil Ra-226 concentrations ranged from 2.5 to 108.7 pCi/g (averaged 
16.5 pCi/g).   The static survey confirmed all 39 locations within the hotspots identified by the scan 
survey to be above the FSL.  At locations #2, #7, #9, #13, #40, and #41, visible mine-related 
materials was observed, which could extend deeper than 0.5 feet bgs.  The scan gamma radiation 
survey indicated that Ra-226 was below the FSL at all locations outside of the identified hot spots. 
 
3.1.12 Home Sites 
 
Due to potential wind or storm water, and to a lesser extent human and animal activity, transport of 
ore material still present at the Site, there was a concern about potential impacts to the nine Home 
Sites near the downstream end of the of the Unnamed Arroyo where it intersects with the unnamed 
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dirt road that runs east-west along the northern side of the Home Sites, as shown in Figure 2-3.  .  
The Home Sites were classified as potential Class 3 Areas in the RSEWP, and a scan gamma radiation 
survey was specified to identify any locations above the FSL.  As discussed in Section 2.2, a scan 
gamma radiation survey with a bare (uncollimated) 2x2 NaI detector was performed within a half-acre 
area around each of the nine Home Sites.  The scan survey results showed the gamma radiation levels 
at or slightly above the background level, but below the FSL (16,600 CPM or 2.24 pCi/g Ra-226 in 
surface soil) at Home Sites 1 through 5, as shown in field forms in Appendix B.  These low levels 
were confirmed by the results of the one-minute static gamma radiation survey, the results of which 
are included in Table 3.11, Home Site Static Gamma Radiation Survey Results. 
 
At Home Sites 6 through 9, the scan survey results indicated gamma radiation levels from 13,000 
CPM (background) to about 34,000 CPM.  Results of the static gamma radiation survey, included in 
Table 3.11, at five elevated locations identified by the scan survey at each of the Home Sites, indicated 
surface soil Ra-226 concentrations above the FSL.  Maximum equivalent Ra-226 concentrations were: 
 

4.2 pCi/g at Home Site 6 
11.0 pCi/g at Home Site 7 
3.5 pCi/g at Home Site 8 
3.2 pCi/g at Home Site 9 

 
These results are shown on Figure 3-2, Results of Gamma Survey and Soil Sampling at the Home Sites.  There 
are several potential mechanisms that could have contributed to the elevated levels detected at the 
Home Sites, including transport of windblown material from the NECR on-site areas and the Quivera 
Mine, historic disturbed areas from Quivera operations in the immediate vicinity of the Home Sites, 
and transport of eroded sediments from NECR-1 in storm water run off, and transport of windblown 
materials from the former Quivera haul road.  During the NECR-1 step-out survey conducted north 
of NECR-1 (south of Home Sites #6 and #7), eroded sediment trails from the north slope of the 
NECR-1 pad were observed.   
 
3.1.13 Unnamed Arroyo  
 
A gamma radiation survey was specified in the RSEWP as a part of the characterization survey for the 
surface sediments within the Unnamed Arroyo bed.  However, a scan gamma radiation survey was 
not performed, as discussed in Section 2.2, because the August 17, 2006 correlation gamma radiation 
level measurements and soil sampling data showed that gamma levels and Ra-226 concentrations are 
above the FSL (>80%) the entire length of the sediment bed from NECR-1 down to the Home Sites 
(the survey was extended to the unnamed dirt road that runs east-west on the northern side of the 
Home Sites, as shown on Figure 2-3).  Therefore, in consultation with the on-site EPA 
representatives, a decision was made to eliminate the scan gamma radiation survey, and perform 
subsurface sediment sampling for laboratory analysis instead to evaluate the vertical extent of Ra-226.   
 
As discussed in Section 2.2, a static gamma radiation static survey was performed at 33 transect 
locations along the north plus five transect locations on the south bank (downstream end) of the 
Unnamed Arroyo about two to three feet from the edge of the bank.  The results, which are 
summarized in Table 3.12, Arroyo Bank Static Gamma Radiation Survey Results, and on Figure 3-2, 
indicated that surface soil Ra-226 concentrations ranged from <0.6 to 12.2 pCi/g (averaged 2.7 
pCi/g).  As can be seen on Figures 3-1 and 3-2, concentrations exceeded the FSL at most locations 
within 200 feet of NECR-1, but not farther to the northeast of NECR-1, except at two sample 
locations on the south side of the arroyo bank (3.2 and 12.2 pCi/g).  The two farther samples are 
located approximately 1,100 feet northeast of NECR-1 along the south bank of the Unnamed Arroyo 
(see Figure 3-2). 
 

• 
• 
• 
• 
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The 33 samples collected along the north side of the Unnamed Arroyo included eleven samples 
collected from within the boundaries of the former IX Plant (see Figures 1-2 and 3-1).  The results 
(see Table 3.12) indicated that equivalent surface soil Ra-226 concentrations in the area of the former 
IX Plant ranged from 1.3 to 9.5 pCi/g (averaged 4.3 pCi/g).  Ra-226 concentrations were above the 
FSL at all but one of the locations within the boundaries of the former IX Plant.  The FSL boundary 
in that area was based on the results of the static gamma survey and the presence of a near vertical 
cliff over 40 feet high on the north side of the IX Plant, as shown on Figures 1-2, 1-3 and 3-1.   
 
3.1.14 Gamma Radiation Survey Results Summary 
 
As discussed in the above subsections, the gamma radiation surveys indicated that surface soils within 
the initial boundaries of each of the on-site areas specified in the RSEWP, contain surface soils with 
Ra-226 concentrations above the 2.24 pCi/g FSL, as shown on Figure 3-1. A small fraction of the 
survey points within the initial boundaries areas are below the FSL.  The locations of exceedances of 
Ra-226 (equivalent) are frequent and closely spaced such that delineation of any smaller, clean areas 
within the interior of the areas was not practical.  About 11 survey grid points below the FSL are 
contiguous enough to isolate a potential, small clean area within Sandfill 1.  The results of the static 
gamma radiation survey discussed above for all areas are further summarized in Table 3.13, Gamma 
Radiation Results Summary.  The results show that the average surface soil Ra-226 concentrations, as 
determined by correlation with the gamma survey results (CPM), within the survey areas are 
significantly above the 2.24 pCi/g FSL, from approximately four to twenty times the FSL. As shown 
in Table 3.13, the surface soil Ra-226 concentration range is wide, with high standard deviations near 
or above the average concentrations indicating sporadic Ra-226 contamination in surface soil. 
 
Based on the static survey level results (i.e., locations below the FSL), an outer boundary for each area 
was interpreted and is shown on Figure 3-1 as the �FSL Boundary�.  This boundary was drawn 
outside of most exceedances of the FSL.  Where the results were inconclusive, the FSL Boundary was 
determined based on: 
 

Undisturbed ground, such as in wooded areas with native soils. 
Roads, structures, and fences. 
Topographic limitations such as precipices and steep hillsides.  
Boundaries of adjoining survey areas.  

 
The RSEWP also specified one-point surface soil sampling for laboratory analysis at 20% of the 80-
foot triangular grid nodes (sample locations), or at least 13 grid nodes within an area, and five from 
each of the nine Home Sites as discussed in Section 3.2.  The FSL Boundary was confirmed and 
slightly revised based on the results of the surface soil sampling, as discussed in Section 3.2.  
Comparisons of surface soil Ra-226 concentrations by soil sampling and by static gamma radiation 
surveying at 218 points are shown in Table 3.14, Gamma Radiation Survey and Surface Soil Ra-226 Results 
Comparison.  The results show that although there may be some variation between Ra-226 surface soil 
concentrations by soil sampling versus static gamma radiation survey at some locations, the averages 
are comparable.  The average Ra-226 surface soil sampling results at 218 locations is 31.4 pCi/g with a 
standard deviation of 83.2 pCi/g whereas the static gamma radiation survey results at co-locations 
showed an average of 28.3 pCi/g with a standard deviation of 55.8 pCi/g.  The static gamma radiation 
survey provided surface soil Ra-226 levels at over 750 additional on-site area locations and enhanced 
the completeness of surface soil Ra-226 characterization compared to soil sampling for laboratory 
analysis would have alone.  
 
3.2 SURFACE SOILS METALS DATA 
 
Surface soil samples ( 0.5 feet bgs) were collected from each of the survey areas, and analyzed for the 
preliminary COPCs (Ra-226, As, Mo, Se, U, and V), except those collected in August 2006 for the 

• 
• 
• 
• 

< 
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initial gamma versus Ra-226 correlation, which were only analyzed for Ra-226.   The locations of each 
of the surface soil sample locations are shown on Figures 2-2 and 2-3, and the analytical results are 
presented on Figure 3-2, and Figure 3-3, Surface Soil Analytical Results.  The analytical results are 
tabulated in Table 3.15, Summary of Surface Soil Analyical Results, Metals.  These results include the initial 
correlation samples, the primary surface soil samples, step-out and boundary confirmation samples, 
and any additional surface soil samples that were collected at subsurface sampling locations.  The 
surface soil validated analytical data are presented in Appendix B, Laboratory Analytical Data. 
 
The results show that Ra-226, arsenic, and uranium exceed the screening levels at some locations, 
while all results for molybedenum, selenium and vanadium were below their respective screening 
levels (see Table 3.15).  Only the surface soil analytical results for Ra-226, total uranium and arsenic 
are discussed, by survey area, in the following sections.  The surface soil analytical results were 
compared to the Ra-226 FSL and EPA Region 9 industrial PRGs for arsenic and uranium,  except the 
Home Sites, which were compared to EPA Region 9 residential PRGs. 
 
3.2.1 NECR-1 
 
A total of 49 surface soil samples were collected from NECR-1 (see Table 3.15).  Of these 49 
samples, 31 were primary samples, 17 were step-out samples outside the original area boundary, and 
one sample was a correlation sample.  On-site (within the NECR-1 boundary) concentrations of Ra-
226 ranged from 7.0 to 93.3 pCi/g (averaged 39.3 pCi/g); all exceeded the FSL of 2.24 pCi/g.  Most 
of the step-out samples were collected north, northeast, and southeast of NECR-1, as shown on 
Figure 3-3.  To the north of NECR-1, concentrations of Ra-226 exceeded the FSL close to the 
boundary and then dropped off below the FSL within 100 to 300 feet from the boundary.  To the 
northeast, there are Ra-226 concentrations above the FSL (e.g., locations NECR1-281, -293 and -307).  
The locations of these samples are shown on Figure 2-3, and the results are shown on Figure 3-3 
(sheet 1) NECR1-307 is located adjacent to Red Water Pond Road, which was formerly used as the 
haul road for the nearby Quivera mine.  The results of three samples collected between NECR-1 and 
Sandfill 1 ranged from 1.3 to 5.2 mg/kg.  These results confirmed the gamma survey results, and it 
was not necessary to revise the FSL Boundary based on the gamma survey results (see Figure 3-3). 
 
Only four out of 49 soil samples collected from NECR-1 exceeded the uranium screening level of 200 
mg/kg (See Figure 3-3).  Concentrations ranged between 209 and 758 mg/kg.  All four of those 
samples were collected from on-site locations at disparate locations within the area. 
 
On-site arsenic concentrations ranged from non-detect to 8.3 mg/kg (average 3.9 mg/kg), while step-
out arsenic concentrations ranged from 2.7 to 14.9 mg/kg (average 6.0 mg/kg).  These data indicate 
that there is no significant difference between on-site and step-out arsenic concentrations.  There also 
does not appear to be a spatial pattern to the arsenic concentrations, or a correlation with Ra-226 
concentrations. 
 
3.2.2 NECR-2 
 
Twenty-four surface soil samples were collected from NECR-2 (see Table 3.15).  Of these 24 samples, 
15 were primary samples, four were step-out samples, and five were correlation samples  On-site 
concentrations of Ra-226 ranged from 1.2 to 160 pCi/g (averaged 27.7), and all but one of the step-
out samples exceeded the FSL.  The one step-out sample that exceeded the FSL was located northeast 
of NECR-2, within the Magazine Area.  These results confirmed the gamma survey results, and it was 
not necessary to revise the FSL Boundary (see Figure 3-3). 
 
Only one out of a total of 24 soil samples from NECR-2 exceeded the uranium screening level of 200 
mg/kg.  That one sample was collected from an on-site location (see Figure 3-3) and was reported to 
be 370 mg/kg. 
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On-site arsenic concentrations ranged from 1.3 to 6.4 mg/kg (averaged 3.5 mg/kg), while step-out 
arsenic concentrations ranged from 3.3 to 8.1 (averaged 5.7 mg/kg).  These data indicate that there is 
no significant difference between on-site and step-out arsenic concentrations.  Three of the highest 
arsenic concentrations were from the three step-out locations samples near the Magazine area.  There 
is no apparent pattern to the spatial distribution of arsenic concentrations, no a correlation with Ra-
226. 
 
3.2.3 Sandfill 1 
 
Eighteen surface soil samples were collected from Sandfill 1 (see Table 3.15), three of which were 
collected at boundary confirmation locations.  On-site concentrations of Ra-226 ranged from 0.8 to 
47.3 pCi/g (averaged 10.2 pCi/g); 72% exceeded the FSL.  All three boundary samples were located 
to the east of Sandfill 1 and all three exceeded the FSL, but ranged from 3.8 and 5.4 pCi/g (averaged 
4.5 pCi/g).  These results were used to slightly modify the FSL Boundary (see Figure 3-3).   
 
No results exceeded the uranium screening level of 200 mg/kg. 
 
Arsenic concentrations at Sandfill 1 ranged from 2.0 to 6.7 (average 3.9 mg/kg); 60% exceeded the 
screening level.  All three boundary confirmation samples exceeded the arsenic screening level. 
 
3.2.4 Sandfill 2 
 
Thirteen surface soil samples were collected from Sandfill 2; no step-out samples were required.   Ra-
226 concentrations ranged from 0.8 to 36.0 pCi/g (average 10.2 mg/kg); 77% exceeded the FSL.  
These results confirmed the gamma survey results, and it was not necessary to revise the FSL 
Boundary (see Figure 3-3).   
 
No sample results exceeded the uranium screening level of 200 mg/kg. 
 
Arsenic concentrations ranged from 3.2 to 9.0 mg/kg (average 5.2 mg/kg); 60% exceeded the 
screening level.  The five highest concentrations (above 5.0 mg/kg) were located to the west of the 
original Sandfill 2 boundary (See Figure 3-3). 
 
3.2.5 Sandfill 3 
 
Sixteen surface soil samples were collected from Sandfill 3.   Two were collected at boundary 
confirmation locations and one sample was collected at a correlation point.  Ra-226 concentrations 
ranged from 1.0 to 123.0 pCi/g (averaged 28.7 mg/kg); all samples but the three on-site samples and 
the correlation sample exceeded the FSL.  The boundary samples were below the FSL.  These results 
confirmed the gamma survey results, and it was not necessary to revise the FSL Boundary (see Figure 
3-3). 
 
An additional 10 surface soil samples were collected 50 to 400 feet northwest of Sandfill 3 for the 
initial gamma versus Ra-226 correlation (see Table 3.15) and were analyzed for Ra-226 only.  These 
samples were collected between the Unnamed Arroyo, the Sediment Pad, Sandfill 3 and the NEMSA, 
as shown on Figure 3-3.  Ra-226 concentrations in these samples ranged from 1.1 to 6.6 pCi/g 
(average 3.1 pCi/g); 50% exceeded the FSL. 
 
Only one out of 17 samples exceeded the uranium screening level of 200 mg/kg; this sample, at 396 
mg/kg, was located in the middle of the survey area. 
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Arsenic concentrations ranged from 1.5 to 5.3 mg/kg (averaged 3.5 mg/kg); 35% exceeded the 
screening level.   
 
3.2.6 Ponds 1 and 2  
 
Twenty-five surface soil samples were collected from Ponds 1 and 2 (see Table 3.15).  Four of the 
locations were boundary confirmation samples; three samples resulted from subsurface locations that 
were not paired with a primary surface sample; and one was a correlation sample.  On-site 
concentrations of Ra-226 ranged from 1.0 to 655 pCi/g (averaged 105.9 pCi/g); 81% exceeded the 
FSL.  Concentrations of Ra-226 were below the FSL at all four boundary confirmation locations.  
These results confirmed the gamma survey results, and it was not necessary to revise the FSL 
Boundary (see Figure 3-3). 
 
Only three (on-site) out of 25 soil samples from Ponds 1 and 2 exceeded the uranium screening level 
of 200 mg/kg.  The concentrations of these three samples ranged from 339 to 1,080 mg/kg.  Two of 
these samples were located in the northeast corner of Pond 1, and the third in the northwest corner of 
Pond 1 (ore material was noted here).  These samples coincided with the highest Ra-226 results.   
 
On-site arsenic concentrations ranged from 2.5 to 8.8 mg/kg (average 4.5 mg/kg), while boundary 
confirmation arsenic concentrations ranged from 2.2 to 4.5 (average 3.0 mg/kg).  There does not 
appear to be a distinct spatial pattern in arsenic concentrations, nor a clear correlation with Ra-226 
concentrations. 
 
3.2.7 Pond 3/3a 
 
Sixteen surface soil samples were collected from Pond 3/3a (see Table 3.15); no step-out locations 
were required.  Of the 16 samples, 13 were primary samples, two were from subsurface sample 
locations, and one was a correlation sample.  Concentrations of Ra-226 ranged from 1.4 to 875 pCi/g 
(averaged 102.1 pCi/g) and all but one exceeded the FSL.  These results confirmed the gamma survey 
results, and it was not necessary to revise the FSL Boundary (see Figure 3-3). 
 
Three out of 16 soil samples from Pond 3/3a exceeded the uranium screening level of 200 mg/kg, 
corresponding to the three highest Ra-226 concentrations.  These three exceedances ranged from 
1,020 to 3,970 mg/kg).  All three of these samples were collected within the original area boundary 
from the central and southwest portion of Pond 3. 
 
Arsenic concentrations ranged from 2.7 to 8.1 mg/kg (averaged 5.3 mg/kg); all but two exceeded the 
screening level.  There does not appear to be a spatial pattern in arsenic concentrations, nor a 
correlation with Ra-226 concentrations. 
 
3.2.8 Sediment Pad 
 
Thirteen primary surface soil samples and one additional sample paired with a subsurface location 
were collected from the Sediment Pad (see Table 3.15); no step-out locations were required.  
Concentrations of Ra-226 ranged from 1.5 to 236 pCi/g (averaged 60.5 pCi/g); all but one exceeded 
the FSL.  These results confirmed the gamma survey results, and it was not necessary to revise the 
FSL Boundary (see Figure 3-3). 
 
Three out of 14 soil samples collected from the Sediment Pad exceeded the uranium screening level 
of 200 mg/kg.  The concentrations were reported to be 363 mg/kg, 366 mg/kg and 1,640 mg/kg.  All 
three exceedances were located in the central portion of the area.  
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Arsenic concentrations ranged from non-detect to 11.6 mg/kg (average 2.9 mg/kg); only two 
exceeded the screening level.  The two samples exceeding the screening level came from disparate 
locations. 
 
3.2.9 Non-Economic Materials Storage Area 
 
Five surface soil samples were collected from the NEMSA and were coincident with five judgmental 
test pit locations.  Ra-226 concentrations ranged from 0.9 to 2.6 pCi/g (averaged 1.5 pCi/g) with only 
one sample slightly exceeding the FSL.   
 
Uranium results were all below the screening level.   
 
Arsenic concentrations ranged from 0.7 to 4.3 mg/kg (averaged 3.4 mg/kg) and three of the samples 
were just above the arsenic screening level.   
 
3.2.10 Boneyard 
 
Five surface soil samples were collected from the Boneyard and were coincident with five judgmental 
test pit locations.  Ra-226 concentrations exceeded the FSL in only one sample (45.9 pCi/g), located 
at the southern end of the Boneyard.   
 
Uranium concentrations were all below the screening level. 
 
Arsenic concentrations ranged from 1.3 to 5.5 mg/kg (averaged 3.9 mg/kg).  Three of the five 
samples were above the screening level and one sample was equal to the screening level.   
 
3.2.11 Vent Holes 3 and 8 
  
Five judgmental soil samples were collected from the Vent Hole 3/8 area.  This area was not included 
in the RSEWP, but was added during the field investigation according to FCR#004 (see Appendix C).  
Ra-226 concentrations ranged from 1.4 to 137 pCi/g (averaged 31.5 pCi/g); all but one sample 
exceeded the FSL.  Uranium concentrations exceeded the screening level at only one location, 
corresponding to the location with the highest Ra-226 concentration, located in the central portion of 
the Vent Hole 8 area near the Vent Hole 8 structure.  Arsenic concentrations were above the 
screening level at only one location (5.1 mg/kg), located in the Vent Hole 8 area.  
 
3.2.12 Trailer Park  
 
Five judgmental soil samples were collected from the Trailer Park.  This area was not included in the 
RSEWP, but was added during the field investigation according to FCR#004 (see Appendix C).  Ra-
226 concentrations ranged from 2.1 to 33.2 pCi/g (averaged 4.2 pCi/g); three of the samples 
exceeded the FSL.  These three samples were all located at the northern end of the area (see Figure 3-
3).  Uranium concentrations were all less than the screening level.  Arsenic concentrations ranged 
from non-detect (<0.5 mg/kg) to 6.1 mg/kg (averaged 4.2 mg/kg), with no apparent spatial pattern 
and no correlation with Ra-226.. 
 
3.2.13 Home Sites 
 
Five surface soil samples were collected from each of the nine Home Sites in the areas where the 
highest readings were obtained from the gamma radiation scan survey.  Overall, Ra-226 
concentrations ranged from 0.9 to 29.6 pCi/g (averaged 16.6 mg/kg).  All results were below the FSL 
for Home Sites 1, 2, 3 and 5 (see Figure 3-2).  Ra-226 exceeded the FSL in 100% of the samples 
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collected around Home Sites 6, 7, 8 and 9 and in two of the five samples from around Home Site 4.  
A summary of the surface soil results for these five Home Sites is as follows: 
 

Home Site 4 � Ra-226 ranged from 1.3 to 3.6 pCi/g and two samples exceeded the FSL. 

Home Site 6 � Ra-226 ranged from 5.6 to 14.9 pCi/g and all five samples exceeded the FSL. 

Home Site 7 � Ra-226 ranged from 3.4 to 29.6 pCi/g.  Removing the highest value in the 
range decreased to 3.4 to 9.4 pCi/g. 

Home Site 8 � Ra-226 ranged from 2.3 to 5.6 pCi/g.  All five samples exceeded the FSL; 
however, two samples (2.3 and 2.5 pCi/g) were just above the FSL. 

Home Site 9 � Ra-226 ranged from 2.6 to 6.7 pCi/g and all five samples exceeded the FSL.   

The results of the post-excavation soils removal confirmation sampling and analysis conducted by the 
EPA subsequent to the RSE investigation are included in Appendix D. 
 
Uranium concentrations ranged from 0.7 to 20.5 mg/kg (averaged 4.5 mg/kg).  The residential PRG 
of 16 mg/kg for uranium was exceeded at two sample locations; one from around Home Site 7 (20.5 
mg/kg) and the other from around Home Site 9 (19.1 mg/kg). 
 
Arsenic concentrations ranged from 2.8 to 5.5 mg/kg (averaged 4.2 mg/kg); 60% exceeded the 
screening level.  There does not appear to be a correlation between arsenic concentrations and Ra-226 
concentrations in surface soils collected around the Home Sites. 
 
Molybdenum results were all non-detect (<5.0 mg/kg).   
 
Selenium concentrations ranged from non-detect to 6.3 mg/kg and were all below the screening level 
of 5,100 mg/kg, as well as the residential PRG of 390 mg/kg.   
 
Vanadium concentrations ranged from 21.5 to 49.7 mg/kg and were all below the screening level of 
1,000 mg/kg, as well as the residential PRG of 78 mg/kg. 
 
3.2.14 Unnamed Arroyo  

Fifteen surface soil samples were collected from the Unnamed Arroyo during the correlation sampling 
in August 2006, and analyzed for Ra-226.  Ra-226 ranged from 9.7 to 26.4 pCi/g (averaged 16.8 
pCi/g); 100% exceeded the FSL.  Because of these results, additional surface soil samples were not 
collected as planned in the RSEWP, and instead subsurface soil samples were collected according to 
FCR#001 (see Appendix C).  The results of the subsurface soil sampling are discussed in Section 3.3. 
 
3.2.15 Surface Soil Analytical Results Summary 
 
Table 3.15 includes a statistical summary of the surface soils, which shows the following: 
 

Ra-226 values ranged from 0.8 to 875 pCi/g (averaged 30.6 pCi/g); 70% of the 263 surface 
soil samples analyzed for Ra-226 [includes stepouts] exceeded the FSL of 2.24 pCi/g. 

Toal uranium values ranged from 0.7 to 3,970 mg/kg (averaged 79.7 mg/kg); 7% of the 229 
samples analyzed for total uranium exceeded the screening level of 200 mg/kg (industrial 

• 

• 

• 

• 

• 

• 

• 
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PRG).  Two samples from the forty-five samples collected from around the Home Sites 
exceeded the residential screening level of 16 mg/kg.   

Arsenic values ranged from non-detect (<0.5 mg/kg) to 14.9 mg/kg (averaged 4.2 mg/kg); 
54% of the 229 samples analyzed for arsenic exceeded the screening level of 3.7 mg/kg.  
There did not appear to be a pattern to the spatial distribution of arsenic.  The presence, 
absence or range of concentrations of arsenic do not consistently correlate with higher or 
lower Ra-226 or uranium concentrations. 

Molybdenuym values ranged from non-detect (<5.0 mg/kg) to 214.0 mg/kg (averaged 3.8 
mg/kg); all results were below the screening level of 5,100 mg/kg (industrial PRG). 

Selenium values ranged from non-detect (<0.2 mg/kg) to 159 mg/kg (averaged 9.5 mg/kg); 
all results were below the screening level of 5,100 mg/kg (industrial PRG), and all samples 
from the Home Sites were below the residential PRG. 

Vanadium values ranged from 9.0 to 502 mg/kg (averaged 40.2 mg/kg); all results were 
below the screening level of  1,000 mg/kg (industrial PRG), and all samples from the Home 
Sites were below the residential PRG. 

3.3 SUBSURFACE SOILS METALS DATA 
 
Subsurface soil samples (>0.5 feet bgs) were collected from each of the original on-site survey areas, 
and the Unnamed Arroyo.  Samples were collected from test pits, drill holes, and hand auger borings 
(Unnamed Arroyo).  All subsurface soil samples were analyzed for the preliminary COPCs (Ra-226, 
As, Mo, Se, U, and V).  The locations of each of the test pits, soil borings and auger holes are shown 
on Figure 2-4, and the analytical results for Ra-226, uranium and arsenic are shown on Figure 3-4, 
Subsurface Soil Analytical Results.  The results of these analyses are also tabulated in Table 3.16, Summary 
of Subsurface Soil Analyical Results, Preliminary COPCs.  All validated subsurface data is located in 
Appendix B.   
 
The subsurface data from the on-site survey areas were compared to the FSL for Ra-226 and the EPA 
Region 9 industrial PRGs for uranium and arsenic.  The use of the FSL is not strictly valid in 
comparison to subsurface metals results, but was used as a rough comparison to surface soil 
concentrations.  Subsurface soil concentrations were primarily used to evaluate the vertical extent of 
impacts from mining, and to determine the depths to native soils.  Soils sample results to depths of 10 
feet bgs were used in the HHRA, as discussed in Section 4.0.  The analytical results of the subsurface 
soil samples show that Ra-226, uranium and arsenic exceed the screening levels at some locations, 
while all results for molybedenum, selenium and vanadium were below their respective screening 
levels (see Table 3.16).   
 
3.3.1 NECR-1 
 
Twenty-eight subsurface soil samples were collected from five soil borings and one test pit at NECR-
1.  Total depths of the soil borings ranged from 14 to 45 feet bgs, and were extended into native 
ground.  Ra-226 concentrations ranged from 1.0 to 103.0 pCi/g (averaged 21.4 pCi/g).  In all drill 
holes, Ra-226 exceeded the FSL in the top two samples (5 and 10 feet bgs), except SB-131 on the 
north edge of NECR-1 (less than the FSL at 10 feet bgs).  Ra-226 concentrations exceeded the FSL at 
depths greater than 10 to 16.5 feet at only one location (SB-090), where it exceeded the FSL in all 
samples down to 25 feet bgs. 
 
Based on a comparison of pre-mine topography with post-mine topography and observations made 
during drilling, the approximate depths of the NECR-1 survey area are known.  Ra-226 did not 

• 

• 

• 

• 
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exceed the FSL in any samples deeper than the maximum depths of the NECR survey area, as 
summarized below. 
 

Loc ID 
Estimated 

Depth to Native 
Observed 

Depth to Native 

Max Depth of 
Screening Level 

Exceedance 
SB-016 15-20 18 15 
SB-046 25-30 25 10 
SB-095 10-15 12 10 
SB-090 35-40 28 25 
SB-131 15-20 22 5 

The estimated depths to native material shown above were based on a comparison of pre-mine to 
post-mine topography, and the observed depths were based on observations made during the drilling.  
The maximum depth of the screening level exceedances was based on the depth of the last sample 
with Ra-226 greater then the screening level; the next sample in each case was collected 5 feet deeper. 
Non-native material with a distinct petroleum odor was observed at approximately 22 feet bgs in SB-
131. 
 
In boring SB-016, native material was observed at 18 feet bgs and the Ra-226 data supported this 
observation.  The first five sampling intervals (starting at 5 feet bgs) reported Ra-226 concentrations 
of 21.1, 64.6, and 63.1 feet bgs, respectively; Ra-226 decreased to 1.4 pCi/g at 20 feet.    
 
This sharp decrease in Ra-226 concentrations was observed in all five the soil borings.  In some 
instances the decrease coincided with the observed depth in native material such as in SB-016, SB-090 
and SB-095.  In borings SB-046 and SB-131, it appears that the decrease in Ra-226 concentrations was 
due to encountering either native soils or reworked native materials.  In the impacted fill materials, 
Ra-226 concentrations ranged between 4.2 and 103 pCi/g, while in native or re-worked native 
materials, Ra-226 concentrations ranged between 1.0 and 1.9 pCi/g.   
 
The one test pit advanced at NECR-1 was located at the eastern end of the area, outside the main 
entrance gate, where the NECR survey area is only about five feet thick.  The test pit (TP-138) was 
excavated to 4 feet bgs (native bedrock encountered) and sampled from 3.5 to 4 feet bgs.  The FSL 
for Ra-226 was exceeded (24.2 pCi/g) in this one sample.   
Uranium concentrations exceeded the screening level in only five samples from two soil borings (SB-
046 and SB-090).  In SB-090, uranium concentration exceedances ranged from 218 to 331 mg/kg.  
The shallowest uranium exceedance was reported at 25 feet bgs and corresponded with a Ra-226 
concentration of 48.9 pCi/g.  The three subsequent (deeper) uranium exceedances were 313, 331, and 
240 mg/kg at 30, 35, and 40 feet bgs, respectively, corresponding to Ra-226 concentrations between 
1.2 and 1.7 pCi/g.  At 45 feet bgs, the uranium concentration decreased to 165 mg/kg and the Ra-226 
concentration at this depth was 1.3 pCi/g.  The only exceedance of uranium in SB-046 (337 mg/kg) 
was reported at a depth of 15 feet bgs and the Ra-226 concentration in this sample was 1.3 mg/kg.   
 
The concentrations of uranium and Ra-226 in the next sample (20 feet bgs) were 3.4 mg/kg and 1.0 
pCi/g, respectively.   
 
Arsenic concentrations ranged from non-detect (<0.5 mg/kg) to 7.9 mg/kg (averaged 6.9 mg/kg).  In 
all five soil borings, arsenic exceeded the screening level.  Many of the exceedances were within the 
native material, coincident with Ra-226 concentrations less than the FSL, but not in all cases (see 
Table 3.16). 
 
These results indicate that impacted materials generally extend to 10 to 15 feet bgs, except for the area 
around SB-090, where it extends to approximately 25 feet bgs.  Soil boring SB-090 is located near the 
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northwestern edge of NECR, and near an erosional gulley on the sideslope of the NECR-1 where the 
depth of NECR-1 is greatest. 
 
3.3.2 NECR-2 
 
Six subsurface soil samples were collected from five test pits at NECR-2.  Ra-226 concentrations 
ranged from 1.2 to 12.6 mg/kg (averaged 5.9 pCi/g); all but one sample exceeded the FSL.  The 
maximum depth of the test pits was from 1.0 to 5.0 feet bgs.  Most areas of NECR-2 contain less 
than five feet of non-native or re-worked native materials.  The eastern portion of the area appeared 
to have been cut, as the soils observed appeared to be primarily native.  In the northwestern corner, 
around TP-052, the area appeared to have been filled in, possibly with the soil removed from the 
eastern portion of the area.  Based on a comparison of pre-mine to post-mine topography, the 
northwestern corner of the area appears to be 15 to 20 feet deep, consisting primarily of native 
material. 
 
At test pit location TP-015 in the southwestern corner of NECR-2, sandstone bedrock was observed 
at one foot bgs and excavating could not proceed any deeper.  A sample was collected from 0.5 to 1.0 
feet bgs and the Ra-226 concentration was 2.5 pCi/g, just above the FSL.  Similarly, sandstone 
bedrock was observed at 1.5 feet bgs in TP-020 and excavating could not proceed any deeper.  The 
Ra-226 concentration in the sample collected from 1.0 to 1.5 feet bgs was 1.2 pCi/g. 
 
Native soils were logged in TP-035 (middle of area) from the ground surface to bedrock at 1.5 feet.  
The concentration of Ra-226 in the sample collected from 1.0 to 1.5 feet bgs was 10.4 pCi/g.  This 
was also the case at TP-039 (eastern edge of area) where native soils were observed to bedrock at 1.5 
bgs, and the sample collected from 1.0 to 1.5 ft bgs had a Ra-226 concentration of 5.5 pCi/g.  Test pit 
TP-052 , located in the northwestern corner of NECR-2 contained non-native and reworked native 
materials to at least 4.0 feet bgs.  The soil sampled collected from 1.5 to 2.0 bgs contained Ra-226 at 
12.6 pCi/g, the highest in NECR-2.  In what appeared to be native soils, the concentration of Ra-226 
decreased to 2.9 pCi/g, just above the FSL.  
 
Uranium and arsenic concentrations were all below the screening levels in the subsurface samples 
collected from NECR-2. 
 
3.3.3 Sandfill 1 
 
Nine subsurface soil samples were collected from five test pits in Sandfill 1.  Ra-226 concentrations 
ranged from 0.6 to 113.0 pCi/g (averaged 39.4); all but one sample exceeded the FSL.  Maximum 
sample depths ranged from 1.0 to 4.0 feet bgs.  During test pitting, non-native material was observed 
to be as much as approximately 3.5 feet deep.   
 
Native soils were observed starting at the surface of TP-043 to competent bedrock at 1.5 feet bgs.  
The one sample collected from this test pit from 1.0 to 1.5 feet bgs confirmed the presence of native 
soil.  The concentration of Ra-226 in the sample was 0.6 pCi/g. 
 
Non-native materials were observed to 3.5 feet bgs in TP-030.  A shallow sample collected from 1.0 
to 1.5 feet bgs reported a Ra-226 concentration of 113 pCi/g.  A sample collected from observed 
native materials from 3.5 to 4.0 feet bgs showed a decrease in Ra-226 concentration to 4.8 pCi/g.  
Competent sandstone bedrock was encountered at 4.0 feet bgs. 
 
Samples collected from test pits TP-049, TP-063, and TP-068, were similar to TP-030.  Non-native 
materials were observed at depths ranging from 1.5 to 3.5 ft bgs.  In all three test pits, sandstone 
bedrock was encountered at the bottom of the test pit.  The samples collected above the bedrock 
reported a decrease in Ra-226 and usually uranium concentrations when compared to the samples 
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collected in the non-native materials.  The concentration of Ra-226 in the non-native materials from 
these three test pits ranged from 57.4 to 75.8 pCi/g, whereas, the Ra-226 concentration above the 
bedrock ranged from 6.4 to 8.8 pCi/g.    
 
Uranium concentrations were all below the screening level in the subsurface samples collected from 
Sandfill 1. 
 
Arsenic concentrations ranged from 1.1 to 13.9 mg/kg (average 5.3 mg/kg); four of the samples that 
exceeded the arsenic background screening level were at locations coincident with Ra-226 FSL 
exceedances.  However, the arsenic exceedances were all reported in the deeper sample collected 
above the sandstone bedrock.  The shallow samples collected in the non-native materials did not 
report any exceedance of arsenic above background. 
 
3.3.4 Sandfill 2 
 
Five subsurface soil samples were collected from five test pits in Sandfill 2, which shares its northern 
boundary with NECR-2.  Ra-226 concentrations ranged from 1.1 to 3.8 pCi/g (averaged 2.2 pCi/g); 
only two of the samples were slightly above the FSL (see Figure 3-4).  Both of the samples with FSL 
exceedances were located in the southern portion of Sandfill 2 and the Ra-226 concentrations were 
2.4 and 3.8 pCi/g in TP-008 and TP-012, respectively.  Native materials were observed starting from 
the ground surface until bedrock was encountered at depths ranging from 1.0 to 3.0 feet bgs.  Samples 
were collected approximately at the midpoint between the ground surface and sandstone bedrock.    
 
Uranium concentrations were all below the screening level in the subsurface samples collected from 
Sandfill 2. 
 
Arsenic concentrations ranged from 3.1 to 5.3 mg/kg (averaged 3.9 mg/kg).  Except for one sample, 
the arsenic concentrations ranged from 3.1 to 3.8 mg/kg very close to the mean background 
concentration of 3.7 mg/kg.     
 
3.3.5 Sandfill 3 
 
Seven subsurface soil samples were collected from five test pits in Sandfill 3.  Ra-226 concentrations 
ranged from 1.2 to 84.1 pCi/g (averaged 27.8 pCi/g); all but one sample exceeded the FSL.  
Maximum sample depths ranged from 1.0 to 2.0 feet bgs.  During test pitting, non-native material was 
observed to approximately 1.5 feet deep.  At test pit locations TP-006, TP-009, and TP-025, native 
soil was logged starting at the surface to sandstone bedrock at a depth of 1.0 foot.  The 
concentrations of Ra-226 in the soil samples from 0.5 to 1.0 feet bgs above the bedrock ranged from 
5.1 to 27.8 pCi/g.   
 
Non-native fill materials were observed in TP-005 and TP-014 to a depth of approximately 1.0 to 1.5 
feet bgs.  The concentration of Ra-226 in TP-005 decreased from 40.8 to 28.1 pCi/g between the  fill 
and native intervals.  Sandstone bedrock was encountered at 2.0 feet bgs.  The concentrations of Ra-
226 in TP-014 were reported as 1.2 pCi/g and 84.1 pCi/g for the 0.5 to 1.0 feet bgs and the 1.0 to 1.5 
feet bgs sample intervals, respectively.  Since the log for this test pit reports the fill/native soil 
interface as 1.0 feet bgs, there is a possibility that the sample labels were inadvertently switched for 
this location.   
 
Uranium concentrations ranged from 21.1 to 488 mg/kg (averaged 162.6 mg/kg).  The two samples 
that exceeded the uranium screening level (227 and 488 mg/kg) were the two samples collected from 
TP-014.    
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Arsenic concentrations ranged from 0.8 to 6.9 mg/kg (averaged 3.9 mg/kg); all but two of the 
samples exceeded the screening level.  
 
3.3.6 Ponds 1 and 2  
 
Fourteen subsurface soil samples were collected from two soil borings and three test pits in Ponds 1 
and 2.  The soil borings extended to 15 and 20 feet bgs.  The maximum sample depths collected from 
the test pits were between 5.0 and 9.5 feet bgs.  Ra-226 concentrations ranged from 0.7 to 438 pCi/g 
(averaged 71.2 pCi/g).  No exceedances of the FSL occurred in samples from SB-071, which was 
located in the Pond 1 berm along the road on the north side of the ponds (see Figures 2-3 and 3-4).  
The FSL was exceeded in the 5 and 10 foot samples only from SB-082, which was sampled to 20 feet 
bgs.  Native material was observed at a depth of 15 feet bgs at SB-082.  The concentration of Ra-226 
decreased from 12.2 to 1.1 pCi/g between the 10 - and 15 -foot bgs samples in this boring. 
 
The highest Ra-226 concentrations detected in Ponds 1 and 2 were 417 and 438 pCi/g.  These two 
samples were collected in Pond 1 at 1.5 and 5.0 feet bgs from test pits TP-035 and TP-058, 
respectively.  These two test pits are located on the western side of Pond 1 with TP-035 near the 
lowest point in the pond.  The Ra-226 concentration decreased to 1.3 pCi/g in the 8.5 to 9.0-foot bgs 
sample interval in TP-058; however, bedrock sandstone was not reached in this test pit.  A decreasing 
trend in Ra-226 concentrations was also observed in TP-035 with Ra-226 concentrations reported in 
the 2.0 to 2.5 feet bgs and 9.0 to 9.5 feet bgs sample intervals as 41.5 and 19.6 pCi/g, respectively.  It 
did not appear that native soil was reached in TP-035 and the depth of impacted pond sediments 
appears to be greater than 10 feet bgs.   
 
The only subsurface samples collected from Pond 2 were from TP-030 near the center of the pond.  
The lowest location in the pond was not accessible due to soft, muddy ground conditions.  The Ra-
226 concentration in non-native pond materials was reported as 41.3 pCi/g in the 2.0 - to 3.0-foot bgs 
sample interval.  Native materials were observed starting at 4.0 feet bgs to the depth of the test pit at 
7.0 feet bgs.  The sample collected from 4.0 to 5.0 feet bgs in the logged native materials reported a 
decreased Ra-226 concentration of 6.2 pCi/g.   
 
The maximum depths of non-native material within Pond 1 and Pond 2 are 5 and 15 feet, 
respectively, based on a comparison of pre-mine to post-mine topography.  This assumes no 
excavation into native ground was conducted during pond construction.  Pond 1, based on test pit 
observations, contains over three meters of construction debris and pond sediments. 
 
Uranium concentrations ranged from 1.3 to 760 mg/kg (averaged 116.7 mg/kg).  The screening level 
was exceeded in three samples (206 to 760 mg/kg), collected from test pits TP-035 and TP-058, 
where the two highest Ra-226 concentrations were detected. 
 
Arsenic concentrations ranged from 1.4 to 6.8 mg/kg (averaged 4.9 mg/kg); all but two samples 
exceeded the screening level, including locations where Ra-226 was below the FSL. 
 
3.3.7 Pond 3/3a 
 
Fourteen subsurface soil samples were collected from one soil boring and four test pits in Pond 3/3a.  
The soil boring was sampled every five feet to 25 feet bgs.  The maximum sample depths collected 
from the test pits were from 9.0 to 9.5 feet bgs.  Ra-226 concentrations ranged from 0.7 to 15.7 pCi/g 
(averaged 3.4 pCi/g).  There were no exceedances of the FSL from SB-061, which was located on the 
berm road between NECR-1 and Pond 3 on the east side of Pond 3 (see Figures 2-3 and 3-4).  Ra-226 
exceeded the FSL in only three of the test pit samples. 
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The concentration of Ra-226 in TP-007, located between Ponds 3 and 3a, was 4.5 pCi/g in the 5.0 to 
5.5-foot bgs sample.  The Ra-226 concentration at 9.0 to 9.5 feet bgs was 0.7 pCi/g and this sample 
appeared to be in native or re-worked native material.  No exceedance of the FSL was reported in TP-
014 and TP-037 at depths greater than 5.0 feet bgs.  However, it was difficult to tell if the materials 
were pond sediments or native materials at these locations. No samples between 0.5 and 5.0 feet bgs 
were collected in these two locations; therefore, Ra-226 concentrations greater than the FSL could 
exist between the surface and 5.0 feet bgs.  This observation is supported by the Ra-226 results from 
TP-029 located between TP-014 and TP-037.  In TP-029, Ra-226 concentrations exceeded the FSL in 
the 3.0 to 3.5 foot bgs and 6.0 to 6.5 foot bgs sample intervals.  The Ra-226 concentrations were 
reported to be 14.3 and 15.7 pCi/g, respectively.  However, the Ra-226 concentration (2.1 pCi/g) 
decreased to below the FSL in the 9.0 to 9.5 foot bgs interval in the bottom of TP-029. 
   
The maximum depth of non-native material within Pond 3/3a is 10 feet, based on a comparison of 
pre-mine to post-mine topography; this assumes no excavation into native ground was conducted 
during pond construction.   
 
Uranium concentrations were all well below the screening level in the subsurface samples collected 
from Pond 3/3a. 
 
Arsenic concentrations ranged from 2.9 to 6.7 mg/kg (average 4.7 mg/kg); all but three samples 
exceeded the screening level, at locations with Ra-226 both above and below the FSL. 
 
3.3.8 Sediment Pad 
 
Nine subsurface soil samples were collected from five test pits at the Sediment Pad.  Ra-226 
concentrations ranged from 2.8 to 165 pCi/g (averaged 70.0 pCi/g); all of the samples exceeded the 
FSL.  Maximum sample depths ranged from 1.0 to 10.5 feet bgs.   
 
Non-native fill materials were observed to a depth of 3.0 feet in TP-006, located on the west side of 
the Sediment Pad.  The Ra-226 concentration reported from the fill sample (1.5 to 2.0 feet bgs) was 
92.9 pCi/g.  The sample collected from the observed native soil (3.0 to 3.5 feet bgs) showed a 
decrease in Ra-226 concentration to 2.8 pCi/g, just slightly above the FSL.  This same trend was 
observed at TP-012 and TP-014.  However, the depths of fill materials at these locations were 
between 1.0 and 1.5 feet bgs and the native soil Ra-226 concentrations were 2.9 and 9.8 pCi/g at TP-
012 and TP-014, respectively.   
 
The location investigated on the east side of the Sediment Pad, TP-021, appeared to be located over a 
historic pond.  Both fill samples from this test pit exceeded the FSL (99.7 and 86.3 pCi/g) and the 
depth of fill materials exceeded the depth of the excavator (10.5 bgs).   
 
Only one sample was collected from TP-026 where bedrock was encountered at 3.0 feet bgs.  The test 
pit logs reported that the sample was collected in what appeared to native soils; however, the 
concentration of Ra-226 was 86.6 pCi/g,  greater than the FSL.   
 
The maximum depth of non-native material within the Sediment Pad is 10 feet, based on a 
comparison of pre-mine to post-mine topography.  This assumes no excavation into native ground 
was conducted during pad construction.   
 
Uranium concentrations ranged from 68.6 to 357 mg/kg (averaged 161 mg/kg).  Three of the samples 
exceeded the screening level, at locations coincident with higher Ra-226 concentrations. 
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Arsenic concentrations ranged from non-detect to 5.5 mg/kg (averaged 2.7 mg/kg); four of the 
samples exceeded the screening level, generally at locations coincident with the lowest Ra-226 
concentrations. 
 
3.3.9 Non-Economic Materials Storage Area 
 
Thirteen subsurface soil samples were collected from five test pits at the NEMSA.  Ra-226 
concentrations ranged from 0.8 to 140 pCi/g (averaged 45.4 pCi/g).  Maximum sample depths ranged 
from 4.5 to 9.0 feet bgs.  As specified in the RSEWP, one sample of the pre-cap material was to be 
collected at each test pit.  In the case of TP-002, the pre-cap surface was located at 0.25 feet bgs.  
Therefore, this sample collected in  non-economic material from 0.25 to 0.75 bgs is considered a 
subsurface sample.   Based on test pit observations, the depths to native material ranged from around 
2 feet along its southern boundary with the Boneyard, to greater than 10 feet at its northern end 
(based on visual observations).  A comparison of pre-mine to post-mine topography suggested the 
maximum depth at the northern end is approximately 12 feet.  Concentrations of Ra-226 in the non-
economic materials ranged from 8.4 pCi/g to 140 pCi/g.  The four Ra-226 concentrations below the 
FSL were all located in native materials and ranged between 0.8 and 1.3 pCi/g.   
 
Uranium concentrations ranged from 1.4 to 390 mg/kg (averaged 124.9 mg/kg).  Two of the 
exceedances (227 and 311 mg/kg) were coincident with native soil samples collected from TP-001 
and TP-002.  The uranium concentrations in the other two native sample from TP-003 and TP-005 
were 49.3 and 1.4 mg/kg, respectively.  Native soil was not reached in TP-004 as the depth to native 
soil exceeded the depth of the excavator.  The third exceedance of uranium (390 mg/kg) was 
collected in non-economic material from TP-004.   
 
Arsenic concentrations ranged from non-detect to 4.9 mg/kg (averaged 2.2 mg/kg); three of the 
samples exceeded the screening level, and two of these samples were collected in native soil.  

3.3.10 Boneyard 
 
Eleven subsurface soil samples were collected from five test pits in the Boneyard.  Ra-226 
concentrations ranged from 1.1 to 50.7 pCi/g (averaged 11 pCi/g).  However, only three samples 
exceeded the FSL; all three of which were collected from test pit TP-004, which was located near 
northern boundary with the NEMSA.  This test pit contained trash, scrap metals and gray fill 
materials.  The Ra-226 concentrations in the three other test pits ranged from 1.1 to 1.9 pCi/g.  This 
indicates that some mine materials were placed near TP-004 in addition to the scrap metal and other 
debris, but mine materials do not appear to be prevalent throughout the Boneyard  
 
As specified in the RSEWP, one sample of the pre-cap material was to be collected at each test pit in 
the Boneyard.  However, unlike NEMSA, there was not a visual distinction between the cap soil 
material and the re-worked native soil material mixed with debris.  Therefore, no pre-cap samples 
were collected from the Boneyard;  samples were collected approximately every five feet to native soil 
plus one sample of native soil.   
 
Maximum sample depths ranged from 1.5 to 10.0 feet bgs.  Based on test pit observations, the depths 
to native material ranged from at the surface at its southern end, to approximately 9 to 10 feet along 
the western lobe near TP-004 and TP-005.  A comparison of pre-mine to post-mine topography 
suggested that depths were zero along its entire eastern lobe, 5 to 7 feet along its western lobe, and 8 
feet or so in its northwestern corner.  
 
No debris was noted in TP-001.  Both TP-002 and TP-003 observed partially buried cables but no 
other debris.  Both TP-004 and TP-005 contained large amounts of buried debris including scrap 
metal and plastic debris.   
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Uranium concentrations ranged from 0.8 to 240 mg/kg (average 46.2 mg/kg).  Only two of the 
samples exceeded the FSL, both were from TP-004 and were coincident with two of the higher Ra-
226 concentrations.  
 
Arsenic concentrations ranged from 0.8 to 5.2 mg/kg (averaged 3.8 mg/kg).  Seven of the samples 
exceeded the FSL; the four that did not were collected from test pit TP-004 in the northwestern 
corner. 
 
3.3.11 Unnamed Arroyo 

Ten hand auger holes were advanced each to 3 feet bgs from the edge of NECR-1 to near the 
confluence with the next arroyo (see Figure 3-4).  Three composite subsurface soil samples were 
collected from each auger hole at 0-1 foot bgs, 1-2 feet bgs, and 2-3 feet bgs, for a total of 30 
subsurface soil samples from the Unnamed Arroyo.  Ra-226 concentrations ranged from 8.4 to 35.7 
pCi/g (average 16.4 pCi/g); all 30 samples exceeded the FSL.  The vertical distribution of 
concentrations does not suggest a downward decreasing trend from 0 to 3 feet bgs; in four of the 
holes, the highest concentrations were detected in the deepest samples.  There also does not appear to 
be a spatial trend with the highest Ra-226 concentration located at SB-005 in between NECR-1 and 
the next arroyo. 
 
Uranium concentrations were all below the screening level of 200 pCi/g. 
 
Arsenic concentrations ranged from 1.2 to 8.2 mg/kg (averaged 3.4 mg/kg); the screening level was 
exceeded in only nine of the samples, seven from the deepest samples from each hole, and two from 
1 to 2 feet bgs.  

3.3.12 Subsurface Soil Analytical Results Summary 
 
Table 3.16 includes a statistical summary of the analytical results, which shows the following, site 
wide: 
 

Ra-226 values ranged from 0.6 to 438 pCi/g (averaged 30.9 pCi/g); 66% of the 146 
subsurface soil samples analyzed for Ra-226 exceeded the FSL of 2.24 mg/kg. 

Total uranium values ranged from 0.7 to 760 mg/kg (averaged 86.4 mg/kg); 12% of the 146 
samples analyzed for uranium exceeded the screening level of 200 mg/kg. 

Arsenic values ranged from non-detect (<0.5) to 13.9 mg/kg (averaged 4.0 mg/kg); 52% of 
the 146 samples analyzed for arsenic exceeded the screening level of 3.7 mg/kg. 

Vanadium values ranged from 10.4 to 173 mg/kg (averaged 40.1 mg/kg); all results were 
below the screening level of 1,000 mg/kg. 

Selenium values ranged from non-detect (<0.2 mg/kg) to 227 mg/kg (averaged 16.0 mg/kg); 
all results were below the screening level of 5,100 mg/kg. 

Molybdenuym values were all non-detect (<5.0 mg/kg). 

 

• 

• 

• 

• 

• 

• 
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3.4 SOIL LEACHATE ANALYSES 

3.4.1 Soils Synthetic Precipitation Leachate Procedure 
 
A total of 16 surface and subsurface samples were collected for analysis by the SPLP method, as 
described in Section 2.3.  Two samples were collected from each of the following areas. 
 

NECR-1 
NECR-2 
Ponds 1 and 2 
Pond 3/3a 
Sandfill 1, 2 and 3 
Sediment Pad 

 
The leachate was analyzed for the preliminary COPCs (Ra-226, uranium, arsenic, selenium, and 
vanadium), the results of which are presented in Table 3.17, Summary of Synthetic Precipitation Leaching 
Procedure Analytical Results.  Laboratory analytical reports are included in Appendix B.  The results of 
the SPLP analyses indicated the following: 
 

Ra-226 ranged from non-detect to 27.1 pCi/L (averaged 5.6 pCi/L). 
 

Uranium concentrations ranged from 0.00096 to 4.4 mg/L. 
 

Arsenic concentrations ranged from 0.0013 to 0.0084 mg/L. 
 

Molybdenum results were all non-detect (<0.1 mg/L). 
 

Selenium concentrations ranged from non-detect (<0.0029 mg/L) to 0.94 mg/L. 
 
Available analytical data for Site mine water are presented in the groundwater technical memorandum 
titled Groundwater Quality in the Westwater Canyon Member at the Northeast Church Rock Mine (MWH, 
2004c).  These data represent the ambient groundwater quality in the Westwater Canyon Member at 
the Site.  These data indicated the following: 
 

Concentrations of Ra-226 ranged from 0.6 to 490 pCi/L (averaged 97.6 pCi/L), compared to 
the New Mexico Human Health Standard of 30 pCi/L (Ra-226 and Ra-228 combined). 

Concentrations of uranium ranged from 0.725 to 3.71 mg/kg (averaged 2.08 mg/kg), 
compared to the New Mexico Human Health Standard of 5.0 mg/kg. 

Concentrations of arsenic ranged from 0.0100 to 0.0118 mg/kg (averaged 0.0102 mg/kg), 
compared to the New Mexico Human Health Standard of 0.1 mg/kg. 

Concentrations of molybdenum ranged from 0.001 to 0.04 mg/kg (averaged 0.012 mg/kg), 
compared to the New Mexico Human Health Standard of 1.0 mg/kg. 

Concentrations of selenium ranged from 0.0.004 to 0.05 mg/kg (averaged 0.031 mg/kg), 
compared to the New Mexico Human Health Standard of 0.05 mg/kg. 

The laboratory results from the SPLP leachate analyses suggested that if the materials within the areas 
listed in Table 3.17 were subjected to sufficient infiltration by rainwater or snowmelt, they could 

• 
• 
• 
• 
• 
• 

• 

• 

• 

• 
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generate a leachate that contains Ra-226, uranium, selenium and/or arsenic.   While the SPLP leachate 
results were primarily below the New Mexico Human Health Standards for groundwater (NMAC 
20.6.2.3103) or the Federal Maximum Contaminant Levels (MCLs), there were exceedances of one or 
the other of these standards for Ra-226, uranium and selenium, as shown in Table 3.17.  Ra-226 
exceeded the MCL of 5 pCi/L in five samples from Ponds 1/2, Pond 3 and Sandfill 1, but did not 
exceed the New Mexico standard of 30 pCi/L.  Both selenium and uranium exceeded the MCL and 
New Mexico standard of 0.03 mg/L in two samples from Ponds 1/2 and one sample from Pond 
3/3a.  However, the concentrations of these constituents are all within the range of concentrations 
detected in the Westwater Canyon Member, with the exception of selenium.  Selenium concentrations 
in the SPLP leachate exceeded the maximum concentrations detected in the Westwater Canyon 
Member in samples collected from Ponds 1 and 2 and Pond 3/3a.  Additionally, it should be noted 
that as a practical matter, rainfall does not impact groundwater in the Westwater Canyon Member as a 
result of a combination of arid climate, depth to groundwater and the number and thickness of 
intervening confining layers. 
 
3.4.2 Soils Toxicity Characteristic Leaching Procedure 
 
Eleven subsurface soil samples were collected from the Boneyard and analyzed using the TCLP method, 
which is designed to determine the mobility of potential inorganic analytes, specifically the RCRA priority 
pollutant metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver).  The results of 
these analyses are presented in Table 3.18, Summary of Toxicity Characteristic Leaching Procedure Analytical 
Results.  Laboratory analytical reports are included in Appendix B.  All results were non-detect, indicating 
that there are no materials in the Boneyard capable of generating a poor quality leachate of metals. 

3.5 SOILS ORGANICS DATA 
 
3.5.1 Boneyard 
 
Eleven surface soil samples were collected between one and ten feet bgs from test pits in the 
Boneyard.  The samples were analyzed for VOCs by EPA Method 8260B and for SVOCs by EPA 
Method 8270C.   Laboratory analytical reports are included in Appendix B.  The results of these 
analyses were non-detect for all VOC and SVOC parameters. 
 
3.5.2 NECR-1  
 
One subsurface soil sample was also collected from the north edge of NECR-1 for analysis of organic 
compounds.  During drilling at soil boring SB-131 in NECR-1, which was located along the 
northeastern edge of NECR-1 (see Figure 3-4), a dark gray clayey material was encountered that had a 
distinct petroleum odor to it.  Consequently, one soil sample was collected between 22.5 and 24 feet 
bgs and submitted for analysis of Total Petroleum Hydrocarbons (TPH) by EPA Method 8015B and 
VOCs by EPA Method 8260B.  Laboratory analytical reports are include in Appendix B.  All VOC 
parameters were non-detect, except for the parameters sec-Butylbenzene (0.24 mg/kg) and 1,2,3-
trichlorobenzene (0.53 mg/kg).  The results for these two compounds were both significantly below 
their respective EPA Region 9 PRGs.  The results of the TPH analysis revealed the following: 
 

Diesel range organics at 1,400 mg/kg 
TPH C8-C40 at 1,900 mg/kg 
Oil range organics at 460 mg/kg 

 
These results suggest that the material sampled contained primarily diesel or fuel oil range organic 
compounds. 
 

• 
• 
• 
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3.6 SOILS AGRONOMIC DATA 
 
Fifteen surface soil samples and five subsurface soil samples (test pits) were collected from analysis of 
agronomic parameters, and other constituents that could have an impact on plant growth.  The 
samples were analyzed for: pH, calcium, magnesium, potassium, sodium, Sodium Absorption Ratio 
(SAR), chlorine, arsenic, molybdenum, radium-226, selenium, uranium, and vanadium.  The results of 
analyses for agronomic parameters are presented in Table 3.19, Summary of  Surface Soil Analytical 
Results, Agronomic Parameters.  The results of metals analyses in surface soils are shown in Table 3.15.  
The purpose of the analyses was to identify the potential risks to plant establishment based on the 
levels of constituents present.  Results from the laboratory analysis were used to evaluate the impact 
of constituent levels on direct revegetation success at the Site and to determine if additional soil cover 
may be necessary in some areas to provide a suitable medium for root growth and plant 
establishment.  Although toxicity thresholds of plants for each constituent will vary by individual 
species and life form (e.g. grasses, forbs, shrubs, trees), general toxicity guidelines and potential 
impacts on plant establishment at the Site are outlined below. 
 
The level of arsenic that plants tolerate varies by plant species and life form.  Although some species 
of grass are extremely tolerant of high levels of arsenic and maintain normal growth at very high 
levels, most plants will begin to exhibit symptoms of toxicity (reduction in plant biomass, decreased 
root growth, deceased germination) when arsenic levels in the soils reach 50 to 100 mg/kg.  Studies 
evaluating the effect of arsenic toxicity on ryegrass, reported lowest observable effective concentration 
(LOEC) for arsenic in soils at 50 mg/kg, with substantial reductions in plant growth occurring at 250 
mg/kg (Jiang and Singh, 1994).  Concentrations of arsenic in surface soils ranged from non-detect 
(<0.5 mg/kg) to 13.9 mg/kg, well below the toxicity threshold of 50 mg/kg.  Based on toxicity 
thresholds in the literature, arsenic concentrations in the soil would not negatively impact plant 
establishment at the Site. 
Molybdenum is a microelement that is least soluble in an acid environment and more readily available 
in alkaline soils.  When elevated levels of molybdenum occur in soils plant toxicity can occur.  The 
level of molybdenum that plants tolerate varies by plant species and life form.  Ducsay and Kovacik 
(2001) reported sensitive agronomic species displayed signs of molybdenum toxicity at 90 mg/kg, 
where native grasses and shrubs tend to have higher tolerances to molybdenum in soils, exhibiting 
toxic effects of molybdenum at much higher concentrations, around 150 mg/kg.  As a general guide, 
molybdenum levels in soils are considered safe to native plants at levels below 150 mg/kg. Results 
from the laboratory analysis report molybdenum surface and sub-surface concentrations at all 
locations below laboratory detectable levels, with one exception, NECR-1.  NECR-1 had four surface 
soil samples with detectable levels of molybdenum, with only one sample exceeding the molybdenum 
toxicity threshold of 150 mg/kg.  Based on toxicity thresholds in the literature, the extent of 
molybdenum in NECR-1 would have negligible impact on vegetation establishment.   
Radium-226 is the most abundant and stable radionuclide in the biosphere, with increased mobility 
and solubility in soils under extremely acidic conditions (Kabata-Pendias, 2000).  Although results 
from the laboratory analysis report concentrations of Ra-226 at the Site ranged from non-detect (<0.6 
mg/kg) to 438 mg/kg, the impact of these levels on vegetation establishment cannot be determined.  
No information was uncovered in the literature that would provide an adequate way to measure the 
phytotoxicity of Ra-226; therefore the impact of Ra-226 on plant establishment cannot be evaluated.  
However, due to the slightly basic pH of the soils at the Site and low mobility of Ra-226 in solution, it 
is probable that the amount of Ra-226 in solution available for plant uptake would be limited, 
lowering the potential for plant toxicity to occur. 
Selenium is a naturally occurring element found in rocks, soil and water.  Selenium enters the soil 
profile through the weathering of Selenium-rich rocks, moving through the soil until adsorbed on clay 
particles, iron hydroxides or organic particles.  Selenite and selenates are produced in the soil by 
microorganisms from the less soluble forms of selenium.  When selenium occurs in alkaline soils and 
becomes oxidized as selenate, the selenium becomes water-soluble.  This form is highly toxic and 
easily leached from the soil, thus facilitating uptake of selenium by certain plants.  Although some 
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studies have shown sensitive species of ryegrass exhibiting selenium toxicity in sandy soils with 
selenate concentrations as low as 2 mg/kg (Smith, 1984), symptoms of selenium toxicity for most 
plants occur when selenium levels in the soils range from 10 to 20 mg/kg.  Results from the 
laboratory analysis at the site report selenium levels in NECR-1, Sediment Pad, NEMSA, Boneyard, 
Sandfill 1, Sandfill 3, and Ponds 1 and 2 exceeding the toxicity threshold of 10 to 20 mg/kg for plants.  
Based on information in the literature, direct revegetation at the site will be impaired in locations 
exhibiting elevated selenium concentrations in the soils, suggesting additional topsoil may be needed 
for successful plant establishment.  
Uranium is a naturally occurring element found in low levels within all rock, soil, and water, existing in 
+4 and +6 oxidation states in most geologic environments (Kabata-Pendias, 2000).  Through the 
process of weathering, uranium forms mainly organic complexes in the soil that are easily soluble and 
mobile, with the distribution of uranium highly controlled by the oxidation state and Eh-pH of the 
system.  Although few studies have been done to evaluate the toxicity of uranium on plants, one study 
conducted in 1995 found no adverse effect of uranium on native plant species at uranium levels of 
5,000 mg/kg in soil.  All areas of the Site were well below the no observable effective concentration 
(NOEC) of 5,000 mg/kg, indicating uranium concentrations in the soil would not negatively impact 
plant establishment at the Site. 
 
Vanadium is a natural element in the earth, forming compounds with other elements such as oxygen, 
sodium, sulfur, or chloride.  Although small amounts of vanadium have been found to stimulate plant 
growth, present in large amounts vanadium is toxic to plants, with pentavalent vanadium being the 
most toxic form (Irwin, 1997).  Vanadium toxicity to plants varies with soil type due to the differences 
in phytoavailablity associated with soil colloids and organic matter.  For example, studies have shown 
vanadium toxicity occurring in sandy soils at 80 mg/kg, where vanadium concentrations of 100 
mg/kg in loamy soils had no effect on plant growth (Kabata-Pendias, 2000).  As a general guide, 
vanadium levels in soils are considered safe to plants at levels below 100 mg/kg.  Although results 
from this RSE indicated a few samples with vanadium concentrations greater than 100 mg/kg, nearly 
all of the samples collected at the Site had vanadium concentrations below the phytotoxicity level of 
100 mg/kg.  Impacts to plant growth from vanadium concentrations in the soil will be limited to 
NECR-2 where elevated levels of selenium are already present, suggesting additional topsoil may be 
needed in this location to provide an adequate medium for plant growth. 
 
Soluble salts, Sodium Absorption Ratio (SAR) and pH are important soil properties and can impact 
the success of plant growth and establishment.  When high amounts of soluble salts (calcium, 
magnesium, potassium) are present, severe plant growth problems can occur.  In addition, soils high 
in sodium or elevated SAR can present physical restrictions in the soil for plant growth.   When high 
levels of sodium are present, exchange sites on the soil particles become saturated with sodium, 
creating dense layers, restricting root development and plant growth.  
 
Soil pH controls the solubility of ions and impacts plant growth under extreme alkaline or acidic 
conditions.  Under acidic conditions, many soil minerals dissolve, increasing the concentration of 
metal ions in solution to toxic levels, inhibiting plant growth.  Under alkaline conditions, the solubility 
of minerals can decrease to the point that nutrient deficiencies can occur, reducing plant biomass.  
 
Results from this RSE indicated consistently neutral or slightly basic pH at the Site, with low soluble 
salts and SAR, with one exception.  Samples taken from the Sediment Pad had extremely high levels 
of salts and an elevated SAR at the surface (EC = 11.70 and SAR of 20.90).  Although pH for the 
Sediment Pad is neutral and would not impact plant establishment at the Site, elevated salts and 
sodium levels will limit direct revegetation success on the Sediment Pad, indicating additional soil 
cover will be needed for plant establishment. 
 
Overall, constituent concentrations at the site are relatively low and the quality of the soil high, 
suggesting some areas within the Site would be able to support plant communities without additional 
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soil cover.  However, elevated selenium, vanadium or salts occurring in NECR-1, Sediment Pad, 
NEMSA, Boneyard, Sandfill 1, Sandfill 3, and Ponds 1 and 2 suggest that direct revegetation at these 
locations would be challenging in some areas and that additional soil cover would be advised to 
provide an adequate growth medium for vegetation establishment.  The amount and total area of soil 
cover needed should be determined by the levels of constituents present at each location. 
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4.0 HUMAN HEALTH RISK ASSESSMENT 

This section documents the methods used in, and results of, a human health risk assessment (HHRA) 
conducted for the Site.  The HHRA is a quantitative and qualitative evaluation of potential impacts of 
Site-derived contaminants on human health, in the absence of remediation or institutional controls.  
Results of the HHRA are used to determine whether residual levels of contaminants in Site media are 
protective of human health and may be left in place, or consideration of remedial alternatives are 
warranted.  As such, results of this HHRA will be used to evaluate the need for potential remediation 
at the Site, and will provide the basis for the development of alternative, risk-based cleanup goals for 
the Site, as appropriate. 
 
The HHRA described herein was conducted in accordance with methods described in Section 6.0 of 
the approved Removal Site Evaluation Work Plan (MWH, 2006).  This HHRA is comprised of a site-
specific conceptual site model (CSM), screening-level HHRA, and baseline HHRA, as described in the 
following subsections. 

4.1 CONCEPTUAL SITE MODEL 
 
The CSM is a descriptive and graphical presentation of the physical, chemical, and biological 
relationships between sources of contaminants and potentially exposed populations. As such, the 
CSM describes and integrates information on the following (EPA, 1989):   
 

Contaminant sources, contaminated media and COPCs; 

Contaminant fate and transport pathways; 

Potentially exposed populations under current and future scenarios; and 

Potentially complete exposure pathways between contaminated media and receptors.  
 
Each of these components of the CSM for the Site are described below. 
 
4.1.1 Contaminated Media and COPCs 
 
Sources of contamination and potentially impacted media associated with the Site, and downgradient 
off-site areas, are described in this subsection. 

As described in Section 3.1.1 of the Removal Site Evaluation Work Plan (MWH, 2006), the primary ore 
mineral that was mined at the Site was coffonite (U(SiO4)1-x(OH)4x), which was placed in small 
temporary stockpiles at NECR-1 and NECR-2 before transport to the Church Rock mill site. A level 
pad was created at NECR-1, and fill material consisting of non-economic material was placed to a 
depth of approximately 20 to 30 feet in the northwestern corner of NECR-1. The pad for NECR-2 
was made of native material and did not require material from processing of the ore at the Church 
Rock mill. Ore and low-grade ore stockpiles were temporarily stored on the NECR-1 and NECR-2 
pads prior to off-site transport to, and processing at, the Church Rock mill. Following New Mexico�s 
approval of a license amendment to permit placement of tailings in mine stopes for structural 
reinforcement in 1978, tailings material from ore processing at the mill was stored in three areas 
referred to as Sand Backfill Areas No. 1, No. 2 and No. 3 (see Figure 1-2).  The bulk of the tailings 
material from the sand backfill areas was placed in the mine stopes; the remaining tailings were 
removed and disposed of off-site during the 1986 NRC reclamation.  In addition, rainfall runoff from 
the sand backfill areas and water from the mine dewatering operations (see Section 1.2.2) was routed 
to three sediment ponds. Sediment in these ponds was periodically removed and temporarily placed 
on the Sediment Pad prior to off-site transport to the mill.  The water in these ponds was treated and 
then discharged down the Unnamed Arroyo pursuant to an NPDES permit.  

• 
• 
• 
• 
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Residual tailings material in the three sand backfill areas and in the sediments in the ponds and 
Sediment Pad were removed and taken off-site in 1986, pursuant to NRC License No. SUA-1475, 
Condition 33 (UNC, 1989b), as discussed in Section 1.2.2.  The tailings material was identified based 
on the ratio of natural uranium to Ra-226, which was less than 0.75 for tailings. Low-grade ore and 
non-economic material had a ratio of greater than 0.75 and native ground had low concentrations of 
all radionuclides.  The bulk of the tailings material from the sand backfill areas was placed in the mine 
stopes pursuant to State approval.  The sandfill areas were further cleaned up using NRC approved 
reclamation criteria for NECR based on foreseeable future uses of the site as grazing land and wildlife 
habitat.  Because the NRC reclamation focused on tailings removal, the RSE focused on the potential 
that material with elevated levels of radionuclides may still be present in areas of NECR as suggested 
by the verification results shown in the Tailings Sand Backfill Cleanup Verification Report (UNC, 1989a). 
Non-economic material was also placed in the NEMSA.  Refuse and other discarded equipment was 
placed in the Boneyard.  Both of these sites were reclaimed in 1994 (UNC, 1994), which included 
placement of one foot of topsoil over the non-native materials and then seeding. 
Groundwater from the mine workings was pumped to the surface and treated in three ponds to 
reduce suspended solids and radionuclide concentrations and then sent through the IX unit (see 
Section 1.2.2).  The spent water was then discharged to the northeast along the Unnamed Arroyo, in 
accordance with a NPDES permit, which restricted the discharge of COPCs into the Unnamed 
Arroyo. 
 
Due to the potential for transport of site soils or sediment by wind or rainwater, and to a lesser extent 
by human and animal activity, potential impacts to nine Home Sites near the mouth of the Unnamed 
Arroyo were investigated.  Potential sources of any such impacts include historical site operations, 
operations at the Kerr McGee mine, or background conditions.  [The Bureau of Land Management, 
in their conditional approval letter (BLM, 1990) of Quivera�s Abandonment and Reclamation Plan, 
instructed Quivera Mining Company to reclaim the surface of roadways, fence lines, vent holes 
protore storage areas, and  mine ponds so that gamma radiation levels would be reduced to 50 uR/hr 
above background and reclaim the surface of the mine spoils area so that gamma radiation levels 
would be reduced to below 57 uR/hr above background (BLM, 1990).  Values of 50 uR/hr and 57 
uR/hr are approximately equivalent to 23.7 pCi/g and 27 pCi/g, respectively, as discussed in Section 
2.5.  
 
4.1.2 Contaminant Fate and Transport Pathways 
 
As described in Section 3.0, the chemicals detected at the Site during the 2006 field investigation 
include several metals (i.e., arsenic, molybdenum, selenium, uranium, vanadium and zinc), and one 
radionuclide (i.e., Ra-226).  These metals and radionuclide are naturally occurring elements in the 
Earth�s crust. Radium is naturally-occurring and is almost ubiquitous in soil, water, geologic materials, 
plants and foods at low concentrations (ATSDR, 1990).  Radium is only moderately soluble in water 
and can enter surface water or groundwater by desorption from rock surfaces, dissolution of geologic 
materials, and by ejection from minerals during radioactive decay (USGS, 1998).  However, radium 
solubility is controlled by adsorption to, or co-precipitation within, sulfate minerals (e.g., barite and 
gypsum).  In experiments on radium bioavailability in contaminated soils and sediment, leaching of 
radium from waste pit materials was observed to be low (DeLaune et al., 1994).  The adsorptive 
behavior of radium is similar to that of other divalent cations including barium, calcium and 
strontium, and solubility in water generally increases with increasing pH (ATSDR, 1990). 
Consequently, radium is not a very mobile constituent in the environment (ATSDR, 1990). For 
radionuclides including radium, radioactive decay is the only degradation process that results in 
conversion of a radioisotope to more or less harmful daughter products.  The radioactive half-life of 
Ra-226 is 1,602 years, and the decay products include radon-222 and alpha/gamma emissions 
(ATSDR, 1990). 
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For the stable metals, weathering of metal-containing ore and/or anthropogenic metals, dissolution of 
weathered metal ions and particulates in storm water, and transport of dissolved ions or particulates in 
storm water runoff to surface water (including the Unnamed Arroyo) represent a potential fate and 
transport pathway. This potential migration pathway is also applicable to radionuclides.  Dissolution 
of radionuclides or metals in storm water, and infiltration/percolation is a method for transporting 
surficial contaminants to subsurface soil and groundwater. As described above, however, radium is 
resistant to significant transport via this pathway except under conditions of elevated pH.  
Entrainment of dust that contains radionuclides or metals adsorbed to the surface, or contained 
within soil particles may be a method for off-site transport.  Dust generation and wind transport and 
human and animal activity may possibly have resulted in the unexpected transport of COPCs to off-
site areas. 
 
Finally, uptake of radionuclides or metals into plants, and subsequent transfer to human and wildlife 
receptors through the food chain is another potential fate and transport mechanism. Uptake of 
radium by plants is dependent upon soil and plant type (ATSDR, 1990).  Soil-to-plant transfer 
coefficients are reported to range from 1.1 x 10-3 to 6.5 (Watson et. al., 1984, as cited in ATSDR, 
1990). A partition coefficient for Ra-226 in forage and hay was estimated as 0.1. Because radionuclides 
including radium may be absorbed by plants, there is the potential for human exposure through 
consumption of meat, eggs or milk derived from animals that graze on forage grown in soils 
containing these substances.  Mean ratios of radium-226 in milk and beef to that in the animals' diet 
has been estimated to be 3.8 x 10-3 and 6.8 x 10-3, respectively (Watson et. al., 1984, as cited in 
ATSDR, 1990).  Once ingested, radium tends to partition into bone due to its similarity to calcium, 
and may bioaccumulate in humans and animals (USGS, 1998). 
 
4.1.3 Land Uses and Potentially Exposed Populations 
 
The Site is the former location of an underground uranium mine.  The Site is currently inactive, and 
human receptors at the Site are limited to facility oversight, security personnel, and UNC 
representatives.  The Site is fully fenced preventing access by unauthorized visitors, livestock or 
wildlife, as has happened historically. The Site was used for agricultural grazing under a grazing permit 
issued by the BIA until December 2006 when GE/UTC installed a fence. The planned future land use 
of the Site is grazing within the mine permit area. With cooperation of the NNEPA, access to the Site 
will be secured and limited for a period of at least twelve years after site reclamation is complete, as 
required by the New Mexico Mining Act (NMMA) so that revegetation programs have sufficient time 
to restore a self-sustaining ecosystem. Past uses of the NECR mine permit area included grazing and a 
reasonably anticipated future use for reclaimed surface areas at mines such as NECR would typically 
be limited to grazing or wildlife habitat (as is the case with the nearby Quivera Mine).  At the request 
of EPA and the Navajo Nation, the risk assessment has been revised to include calculations for 
unrestricted use for the site survey areas.  All lands to the north of the Site, with the exception of 
Quivera Mine, are part of the Navajo Indian Reservation and, with the exception of Quivera Mine, 
which is fenced and is not used for residential purposes, land use is unrestricted.  These lands include 
home sites (with the exception of the reclaimed Quivera mine spoils and ponds area), and are also 
used for livestock grazing and hunting.  The former United Nuclear Corporation mill is located 
southeast of the Site, and the former Kerr-McGee Quivera Mine Permit Area is located immediately 
northeast of the Site. 
 
4.1.4 Potentially Complete Exposure Pathways 
 
Based on future land uses for the Site, human receptors may be exposed to COPCs through ambient 
air, soil, surface water, sediment, and biota (i.e., plants and animals).  Exposures to COPCs in ambient 
air may occur through inhalation of dust entrained in air, as well as deposition onto plant surfaces and 
subsequent consumption of plant parts by humans. Potentially complete soil exposure pathways 
include external radiation, incidental ingestion of soil particles, dermal contact with soil particles, root 
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uptake and translocation of COPCs to above-ground plant parts and subsequent consumption; and 
uptake by livestock (e.g., cattle, sheep and poultry) and wildlife that are subsequently harvested and 
consumed by humans. Sediment exposure pathways for human receptors are similar to soil pathways, 
because the Unnamed Arroyo is dry for the majority of the year.  Potentially complete surface water 
exposure pathways include incidental ingestion and dermal contact of surface water by off-site 
residents, and potential uptake of COPCs in surface water by plants or animals that are subsequently 
harvested and consumed by humans. 
 
Currently, there are no potable or non-potable uses of groundwater beneath the Site. In addition, 
there are no plans to install wells on-site during the foreseeable future, or to use groundwater beneath 
the Site for potable or other uses. It is possible that off-site groundwater may be used for potable or 
agricultural uses (e.g., irrigation of plants or watering livestock). Groundwater associated with the 
Westwater Canyon sandstone member of the Morrison Formation is present at a depth of 1,500 to 
1,800 feet bgs, and is separated from alluvial, non-potable groundwater by an aquitard, as discussed in 
Section 1.3.3. Therefore, potential domestic and agricultural groundwater exposure pathways are 
considered incomplete.  
 
Diagrams of the CSMs for each scenario graphically depict the relationship between potential sources 
of contamination, exposure media, and human receptors for the Site are presented in Figure 4-1, 
Human Health Conceptual Site Model (Scenario 1), and Figure 4-2, Human Health Conceptual Site Model 
(Scenario 2). It should be noted that unrestricted (i.e., residential) land use only applies to areas north of 
the Mine permit, excluding the Quivera Mine site (refer to Section 4.1.3). Hypothetical future on-site 
residents are included in the CSMs for on-site (i.e., Mine permit) areas for evaluation of the potential 
need for future deed restrictions. 
 
4.2  SCREENING-LEVEL HHRA 
 
A screening-level HHRA was conducted to evaluate whether detected concentrations of chemicals of 
potential concern (COPCs) identified for each investigation area may pose a current or potential 
future risk or hazard to public health based on protective, screening-level assumptions.  Results of the 
screening level HHRA were used to identify those investigation areas and media that are appropriate 
for no further action (NFA), and those investigation areas and media for which further evaluation is 
warranted. 
 
Methods used in the screening-level HHRA are described in Section 4.2.1, and results of the screening 
HHRA are presented in Section 4.2.2. 
 
4.2.1 Screening HHRA Methods 
 
The general approach to the screening-level HHRA was to compare detected concentrations of 
radionuclides and metals/organics to EPA PRGs for Radiologicals (EPA, 2004c) and EPA Region 9 
PRGs (EPA, 2004a), respectively.  Screening-level, cumulative cancer risk estimates and non-cancer 
hazard indices (HIs) were calculated under both residential and industrial scenarios, in order to 
evaluate the need for potential future institutional controls at the Site. 
 
Screening risk assessment methods and procedures for radionuclides and metals, respectively, are 
documented in Soil Screening Guidance for Radionuclides: Technical Background Document  (EPA, 2000b) and 
EPA Region 9 PRGs � 2004 Update (EPA, 2004a), respectively. The general framework for conducting 
HHRAs under CERCLA is provided in Risk Assessment Guidance for Superfund, Volume I: Human Health 
Evaluation Manual, Part A.  Baseline Risk Assessment (EPA, 1989).  
 
Human Health COPC screening for soil and sediment was based on comparison of maximum 
detected concentrations in surface and subsurface soil to residential and industrial USEPA Region 9 
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Preliminary Remediation Goals (PRGs). A complete data summary for each site is presented in 
Section 3.2 for soil analytes and Section 3.3 for sediment analytes.  Based on this comparison (Tables 
3.15 and 3.16), the following COPCs were identified for soil: one radionuclide (Ra-226); five metals 
(i.e., arsenic, molybdenum, selenium, uranium, and zinc).  Ra-226, arsenic and uranium were the 
immediate chemicals of concern due to their exceedance of PRG values, however the screening-level 
cumulative carcinogenic risk and non-carcinogenic hazard index (HI) for all detected chemicals was 
calculated in accordance with USEPA guidance as described below. 
 
According to USEPA Region 9 (2004), when more than one chemical is present, it is appropriate to 
calculate the screening-level, cumulative carcinogenic risk and non-carcinogenic HI for all detected 
chemicals in soil. The underlying basis for this calculation is that a chemical may be present at a 
maximum concentration that is lower than its respective PRG, but still contribute to a cumulative 
carcinogenic risk or non-carcinogenic HI.  
 
Briefly, chemical-specific cancer risk estimates, the �probability of an individual developing cancer as 
a result of a lifetime of exposure to a particular level of a potential carcinogen� (EPA, 1989), were 
calculated for each COPC, in each medium, at each investigation area. Next, chemical-specific cancer 
risk estimates were summed across exposure pathways to estimate medium-specific cumulative cancer 
risk estimates.  Total cumulative cancer risk estimates were calculated by adding medium-specific 
cancer risk estimates. A similar procedure was used to estimate total non-cancer HIs.  Total HIs, 
which represent the cumulative hazard from �multiple substances and/or multiple exposure 
pathways� (EPA, 1989), were calculated by summing medium-specific HIs. 
 
Results of the screening-level HHRA were used to evaluate whether detected concentrations of 
COPCs in a given investigation area represent no significant risk to human receptors and the area is 
appropriate for NFA in regard to human health, or the Site requires further risk evaluation. 
 
4.2.2 Screening HHRA Results 
 
Results of the screening-level HHRA for the Site are presented in Tables 4-1 through 4-4.  For all on-
site investigation areas, screening-level cumulative carcinogenic risk and/or non-carcinogenic HI 
estimates for residential receptors exposed to surface soil exceeded the USEPA screening-level cancer 
risk criterion of 1 x 10-6 or HI equal to 1 (Table 4-1).  For residential receptors exposed to subsurface 
soils at on-site investigations areas, screening-level cumulative carcinogenic risk and/or non-
carcinogenic HI estimates also exceeded the USEPA screening-level cancer risk criterion of 1 x 10-6 
or HI equal to 1 (Table 4-2).  Exceedances of screening-level risk and/or HI criteria were generally 
attributable to arsenic and Ra-226. 
 
For all on-site investigation areas, screening-level cumulative carcinogenic risk and/or non-
carcinogenic HI estimates for industrial receptors exposed to surface soil exceeded the USEPA 
screening-level cancer risk criterion of 1 x 10-6 or HI equal to 1 (Table 4-3).  For industrial receptors 
exposed to subsurface soils at on-site investigations areas, screening-level cumulative carcinogenic risk 
and/or non-carcinogenic HI estimates also exceeded the USEPA screening-level cancer risk criterion 
of 1 x 10-6 or HI equal to 1 (Table 4-4).  Again, exceedances of screening-level risk and/or HI criteria 
were generally attributable to arsenic and Ra-226. 
 
Because concentrations of arsenic and Ra-226 in sediments or surface soils along the Unnamed 
Arroyo and at the Home Sites were above residential PRGs, and the Home Sites require evaluation of 
residential exposures anyway, these locations were automatically carried through to the baseline 
HHRA without performing a screening-level HHRA analysis (see Section 4.3). 
 
It should be noted that the screening-level carcinogenic risk and non-carcinogenic HI estimates 
described above were based on conservative assumptions regarding land use (e.g., residential land use 
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for all portions of the Site), default exposure assumptions, and do not take into account the 
contribution to risk of background concentrations of metals and Ra-226.  As such, screening-level risk 
estimates tend to be over-estimated.  Based on the above results, however, all investigation areas at 
the Site were further evaluated in a baseline HHRA, using more appropriate considerations regarding 
land uses and exposures, as described in Section 4.3.
 
4.3 BASELINE HHRA 
 
This section describes methods and results of a baseline HHRA conducted for the Site. A detailed 
discussion of the methods used in the baseline HHRA is presented in Section 4.3.1, and results of the 
baseline HHRA are presented in Section 4.3.2. 
 
4.3.1 Baseline HHRA Methods 
 
Risks to public health and the environment were evaluated in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Remedial Response process, 
as amended by the Superfund Amendments and Reauthorization Act (SARA), and in consideration of 
State of New Mexico risk assessment guidance (NMED, 2005).  The HHRA evaluates potential public 
health risks associated with contaminants present at the Site, as well as potential historic releases of 
contaminants from the Site to the surrounding environment. Potential public health risks associated 
with current levels of radionuclides and metals present in Site media were evaluated assuming external 
radiation exposure, direct exposure to contaminated media, and indirect exposures through the food 
chain, as applicable, as described below. 
 
A site-specific, baseline evaluation of risk was conducted for all COPCs, media and investigation areas 
identified during the screening-level risk evaluation (refer to Section 4.2).  The baseline HHRA 
includes refinements to the screening-level risk evaluation approach including, but not limited to, use 
of dose modeling based on site-specific exposure scenarios and pathways, and statistically-derived 
media concentrations. The baseline risk evaluation includes the calculation of �total� risk and hazard 
estimates based on site-related contamination and background levels of radionuclides and metals, as 
well as risk and hazard estimates excluding background. Risk and hazard estimates in excess of 
background are termed �incremental� risks or hazards. Results of the baseline risk evaluation will be 
used to identify constituents of concern (COCs) for applicable Site media. Radionuclides or metals 
that contributed to an incremental risk or hazard in excess of EPA�s risk management range of 1 x 10-

6 to 1 x 10-4 and HI of 1 will be identified as Site COCs, in accordance with EPA (1991a). The final 
step of the risk assessment process involved the calculation of site-specific and media-specific cleanup 
goals for any COCs identified for the Site. 
 
Specific guidance considered during preparation of the baseline HHRA for the Site includes, but was 
not limited to, the following documents and reference materials: 
 

Risk Assessment Guidance for Superfund.  Volume I: Human Health Evaluation Manual, Part A.  Baseline 
Risk Assessment (EPA, 1989). 

Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors (EPA, 
1991a). 

Role of the Baseline Risk Assessment in Superfund Remedy Selection Decision (EPA, 1991b). 

Exposure Factors Handbook, Volume I: General Factors (EPA, 1997a). 

Exposure Factors Handbook, Volume III: Activity Factors (EPA, 1997b). 

• 

• 

• 

• 

• 
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Soil Screening Guidance for Radionuclides: User�s Guide (EPA, 2000b). 

Soil Screening Guidance for Radionuclides: Technical Background Document (EPA, 2000c). 

EPA Region 9 PRGs � 2004 Update (EPA, 2004a). 

Risk Assessment Guidance for Superfund (RAGS), Volume I: Human Health Evaluation Manual (Part E, 
Supplemental Guidance for Dermal Risk Assessment) (EPA, 2004b). 

New Mexico Environmental Department Technical Background Document for Development of Soil Screening 
Levels � Final Report. Revision 3 (NMED, 2005). 

4.3.1.1 Exposure Assessment 

The exposure assessment begins with development of a site-specific CSM. The human health CSM 
for the Site was described in Section 4.1.  
 
Upon request of the EPA and Navajo Nation, the following potential current and future human 
receptors were considered for the Site: 
 

Current and future on-site maintenance personnel; 
Hypothetical future livestock grazer;  
Hypothetical future on-site residential receptors; and 
Current and future off-site residential receptors. 

 
Relevant exposure pathways for the above receptors are visually presented in Figures 4-1 and 4-2. 
Potentially complete and incomplete exposure pathways for human receptors are described in more 
detail below. 
 
Soil Exposure Pathways 
 
Contaminants may be released to surface and subsurface soil through the unexpected release of 
COPCs via fugitive dust, via permitted discharge of treated mine waters to the Unnamed Arroyo, and 
potential metals disposal in the Boneyard.  Potential human exposure pathways to COPCs in surface 
or subsurface soils include the following: 
 

Incidental ingestion of soil particulates by current/future on-site maintenance personnel, 
hypothetical future livestock grazers, hypothetical future on-site residential receptors, and 
current/future off-site residential receptors.  

Ingestion of homegrown produce by hypothetical future on-site residential receptors and 
current/future off-site residential receptors. 

Ingestion of locally-raised meat by hypothetical future on-site residential receptors,  
current/future off-site residential receptors, and on-site livestock grazer receptors. 

Ingestion of locally-raised eggs by hypothetical future on-site residential receptors and 
current/future off-site residential receptors. 

• 

• 

• 

• 

• 

• 
• 
• 
• 

• 

• 

• 

• 
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Inhalation of soil particulates (e.g., dust) by current/future on-site maintenance personnel, 
hypothetical future livestock grazers, hypothetical future on-site residential receptors, and 
current/future off-site residential receptors. 

External exposure of radiation from soil particulates by current/future on-site maintenance 
personnel, hypothetical future livestock grazers, hypothetical future on-site residential receptors, 
and current/future off-site residential receptors.   

Incidental ingestion of soil particles in the form of dust, dermal contact with dust, and inhalation of 
dust are potentially complete exposure pathways for current/future on-site maintenance personnel, 
hypothetical future on-site residential receptors, current/future off-site residential receptors, and 
hypothetical future on-site livestock grazers (Figure 4-1).  Additionally, ingestion of produce grown in 
potentially contaminated soil, ingestion of meat from livestock (e.g., cattle or sheep) grazing in 
potentially contaminated areas, ingestion of eggs from poultry raised in potentially contaminated 
areas, and external exposure to radiation from soil are potentially complete exposure pathways for  
hypothetical future on-site residential receptors and current/future off-site residents (Figure 4-2). 
Ingestion of potentially contaminated soil, ingestion of meat from livestock (e.g., cattle or sheep) 
grazing in potentially contaminated areas, and external exposure to radiation from soil are potentially 
complete pathways for the on-site livestock grazer (Figure 4-2).  
 
Sediment Exposure Pathways 
 
Contaminants may be released to sediment from water treatment ponds (Pond No. 1, Pond No. 2, 
and Pond No. 3/3a) which were originally filled with water and sediments settled in them from storm 
water runoff that drained the tailings sand backfill areas, as well as water from mine operations (see 
Section 1.2.2).  The sediments were placed on the Sediment Pad for temporary storage prior to being 
transported off-site for processing at the mill, and so contaminants may be released from unexpected 
fugitive dust from the Sediment Pad, as well as fugitive dust from sediment present in the Unnamed 
Arroyo.  Potential human exposure pathways include: 
 

Incidental ingestion of sediment particulates by current/future on-site maintenance personnel, 
hypothetical future on-site industrial workers, hypothetical future on-site residential receptors, 
current/future off-site residential receptors, or hypothetical future livestock grazers, and. 

Ingestion of homegrown produce by hypothetical future on-site residential receptors or 
current/future off-site residential receptors. 

Inhalation of sediment particulates (e.g., dust) by current/future on-site maintenance personnel, 
hypothetical future on-site industrial workers, hypothetical future on-site residential receptors, 
current/future off-site residential receptors, or hypothetical future livestock grazers 

External exposure of radiation from sediment particulates by current/future on-site 
maintenance personnel, hypothetical future on-site industrial workers, hypothetical future on-
site residential receptors, current/future off-site residential receptors, or hypothetical future 
livestock grazers.   

Incidental ingestion of sediment particles in the form of dust, dermal contact with dust, and inhalation 
of dust are potentially complete exposure pathways for current/future maintenance personnel, 
hypothetical future on-site residential receptors, current/future off-site residential receptors, and 
hypothetical future on-site livestock grazers (Figure 4-1).  Additionally, external exposure, ingestion of 
homegrown produce, ingestion of locally-raised meat, and ingestion of locally-raised eggs are 
potentially complete exposure pathways for hypothetical future on-site residential receptors and 

• 

• 

• 

• 

• 

• 
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current/future off-site residents (Figure 4-2). Ingestion of potentially contaminated sediment, 
ingestion of meat from livestock (e.g., cattle or sheep) grazing in potentially contaminated areas, and 
external exposure to radiation from sediment are potentially complete pathways for the on-site 
livestock grazer (Figure 4-2).  
 
4.3.1.2 Exposure Quantification 
 
Potential exposures and risks associated with the complete exposure pathways identified above were 
quantified in the baseline HHRA conducted for the Site. Methods used in the derivation of media 
exposure point concentrations (EPCs), and procedures for quantifying exposure doses for current and 
future human receptors, are described in the following subsections. 
 
Deriving Exposure-Point Concentrations 
 
For purposes of quantifying exposure doses in the baseline HHRA, exposure-point concentrations 
(EPCs) were derived as the 95 percent upper confidence limit (95% UCL) on the arithmetic mean 
concentration.  The 95% UCL of the mean concentration was calculated consistent with methods 
described in EPA (2002b). First, sampling results for individual COPCs detected within a given 
medium were evaluated to identify whether the data population is representative of an underlying 
normal or lognormal distribution. The Shapiro-Wilks W test for normality and the coefficient of 
variation statistic (Gilbert, 1987) were used, as necessary, to test the underlying data distribution (see 
Appendix D).  For data sets that are best represented by a normal distribution, the 95% UCL is 
typically calculated based on the Student t-statistic (USEPA, 2002b).    
It should be noted that the EPCs derived herein reflect the nature of the sampling design.  For on-site 
source areas, EPCs are derived from soil sampling results collected on a random grid.  For the Home 
Sites, EPCs developed prior to EPA conducting removal actions at Home Sites 4, 6, 7, 8, and 9 are 
based on biased soil sample locations selected using field screening measurements.  Field screening 
was used to identify biased locations for the collection of soil samples.  In turn, the 95% UCL on the 
mean concentration of these biased soil samples was used to estimate EPCs.  In most cases, the 
concentrations observed at biased sample locations are representative of only a very minor portion of 
the entire Home Site.  Therefore, the 95% UCL on the mean for biased soil sample results represents 
a significant over-estimate of actual exposures for home site residents. Following removal of 
contaminated surficial soils at Home Sites 4, 6, 7, 8, and 9, EPA conducted post-removal 
confirmation sampling at these Home Sites.  EPCs for Ra-226 based on post-removal confirmation 
sampling results for the Home Sites are presented in Appendix D.  For comparison, EPCs and risk 
estimates based on the original, pre-removal action COPC concentrations are presented in Appendix 
E. 
 

The equation for calculating the UCL for a normal distribution (USEPA, 2002b) is: 

 

UCL = x(bar) + t (s/ n) 

Where: 

UCL  =  Upper confidence limit 

x(bar) =  Mean of the untransformed data 

s =  Standard deviation of the untransformed data 

t =  Student t-statistic (from table published in Gilbert, 1987) 

n =  Number of samples 
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For data sets that are best represented by a lognormal distribution, 95% UCL concentrations may be 
calculated using the Land method (i.e., H-statistic), Chebyshev inequality method, or Student t-statistic 
based on the natural log-transformed data (USEPA, 2002b). 

Alternative methods of deriving 95% UCL concentrations are available for other distribution types 
(e.g., the gamma distribution), or when the shape of the underlying distribution of concentrations is 
unknown. Nonparametric, or distribution-free, methods require no assumptions about the shape of 
the data distribution, and are applicable to a variety of situations. Examples of nonparametric 
methods include the jackknife procedure, bootstrap re-sampling procedures, and the Chebyshev 
inequality method (USEPA, 2002b). Automated approaches to calculating the 95% UCL 
concentration have been developed, including USEPA's ProUCL software.  
 
USEPA's ProUCL software, along with other statistical methods cited in USEPA (2002b), were used 
to estimate potential 95% UCL on the mean EPCs for soil and sediment data sets at the Site. For the 
HHRA described herein, the EPC recommended by ProUCL was used to quantify potential human 
health risks. EPCs and summary statistics for each site, medium, and COPC are summarized in 
Appendix D. 

 
EPCs were identified based on the following:  

Potential exposure. Soil and sediment EPCs were selected from samples collected from 
between zero and 10 feet bgs (inclusive).  Data from soil samples collected from below 10 
feet bgs were excluded, as it is assumed that potential on-site maintenance activities would 
not extend below this depth.  Specific sample depths that were used to determine surface 
EPC versus subsurface EPCs were 0 to 0.5 ft bgs and >0.5 to 10 ft bgs, respectively. 

 
Qualified data. Only validated, qualified data were reviewed in the EPC selection process. All 
data with �B� (analytes detected in an associated field or laboratory blank) or �R� (result 
unusable because quality control criteria were not met) qualifiers were eliminated. 

Naturally occurring metals.  Concentrations of all COPCs detected in soil or sediments were 
included in the risk assessment, regardless of whether or not they represent background 
conditions (i.e., are naturally occurring). Attribution of risk to background or source-related 
contamination was evaluated during the risk characterization phase, as described below. 

 
 

Calculating Exposure Doses 
 
This section describes HHRA methods for quantifying exposure doses for human receptors. As 
described in Section 4.3.1.1, complete and potentially significant exposure pathways between human 
receptors and site-related COPCs are limited to direct soil and sediment contact pathways (i.e., 
incidental ingestion, and inhalation of particulates), and indirect exposure pathways (i.e., ingestion of 
homegrown produce, ingestion of locally-raised meat, ingestion of locally-raised eggs, and external 
exposure to radiation). Potential exposures and risks related to other pathways and media were 
qualitatively evaluated in the HHRA. The dose equations used in the quantification of direct exposure 
pathways for soil and sediment are consistent with USEPA guidance for conducting exposure 
assessments (USEPA, 1989a). 
 
Equations for quantifying direct exposure pathways (i.e., incidental ingestion, and inhalation of 
COPCs in dust derived from sediment) are presented below. 
  

• 

• 

• 
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Incidental Ingestion: 
 

Ingestion Intake for Soil/Dust (mg/Kg-day) = CS x IR x CF x EF x ED 
          BW x AT 
     
Where: 

CS =  Concentration in soil (mg/Kg) 
IR =  Ingestion rate (milligrams [mg] soil/day) 
CF =  Conversion factor (10-6 kilogram [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) 

 
Inhalation: 
 

Inhalation Intake for Soil/Sediment (mg/Kg-day) = CS x (1/PEF) x InhR x EF x ED
BW x AT 

 
Where: 
CS =  Concentration in soil/sediment (mg/Kg) 
PEF =  Particulate emission factor (cubic meters [m3]/Kg) 
InhR =  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) 
 
As described further in Section 4.3.1.4, dose modeling and baseline cancer risk and non-cancer hazard 
estimates were calculated for direct and indirect exposure pathways using EPA�s PRG Calculator for 
Radiologicals (EPA, 2006a) for Ra-226, EPA�s PRG Calculator for Non-radiologicals for metals 
(EPA, 2006b), and the Oak Ridge National Laboratory (ORNL) Risk Assessment Information System 
(RAIS) PRG Calculator (ORNL, 2007) for ingestion of meat.  The algorithms for evaluation of the 
ingestion of homegrown produce and external radiation exposure are described in EPA (2006a, 
2006b).  
 
Specific assumptions to be used in quantifying exposures for human receptors are provided in Tables 
4-5 through 4-7 of this HHRA Report. 
 
4.3.1.3 Toxicity Assessment 
 
This section describes the toxicity assessment methodology used in the evaluation of public health 
risks described herein. Human health toxicity assessment methods were developed in accordance with 
USEPA (1989a) guidance. 
 
Toxicity assessment involves a critical review and interpretation of toxicology data from 
epidemiological, clinical, animal, and in vitro studies. A review of toxicology data ideally determines 
both the nature of health effects associated with a particular chemical and the probability that a given 
dose of a chemical could result in an adverse health effect. Following are the primary sources of 
toxicity values that were used in the baseline HHRA for the Site: 
 

IRIS Database (USEPA, 2007a). 
HEAST (USEPA, 1995a). 

• 
• 
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National Center for Environmental Assessment (USEPA, 2007b). 
Agency for Toxic Substances and Disease Registry Toxicology Profiles (various dates) 

 
Toxicology information important for quantitative risk assessment of long-term health effects is 
generally divided into the following two categories: 
 

Potential for carcinogenic health effects 
Potential for chronic non-carcinogenic, adverse health effects 

 
Table 4-8 presents the list of toxicity values used in the HHRA presented herein. 
 
Carcinogenic Effects of COPCs 
 
The cancer slope factor (CSF) is the toxicity value used to quantitatively express the carcinogenic 
potential of cancer-causing constituents. The slope factor is expressed in units of milligrams per 
kilogram per day (mg/Kg-day)-1 and represents the cancer risk per unit daily intake of a carcinogenic 
chemical (refer to Table 4-8). The CSF represents the upper 95 percent confidence interval of the 
slope of the dose response curve. The 95 percent upper confidence interval value assures a safety 
factor to protect the most sensitive receptors.   
 
In cases where available carcinogenic toxicity values are presented as inhalation unit risks (expressed 
as the inverse of micrograms per cubic meter [µg/m3]-1), the following conversion method will be 
used: 
 
 Inhalation Slope Factor (mg/Kg-day) �1 = Air Unit Risk (µg/m3) -1 X 70 Kg X 103 µg/mg 

20 m3/day 
 
The following default assumptions (USEPA, 1991a) are incorporated as parameters for this equation: 
 

Body weight of 70 Kg 
Inhalation rate of 20 m3/day 

 
When an absorption fraction of less than 1.0 is applied in deriving the unit risk, an additional 
conversion factor is necessary so that the slope factor is based on an administered dose.  The 
standardized duration assumption for slope factors is continuous lifetime exposure. 
 
Non-Carcinogenic Effects of COPCs 
 
The reference dose (RfD) is the toxicity value used to quantitatively express the potential for a 
chemical to produce chronic non-carcinogenic effects. The RfD is expressed in units of mg/Kg-day 
and represents a daily intake of contaminant per kilogram of body weight that is not sufficient to 
cause the threshold effect of concern for the contaminant (refer to Table 4-8).  Exposure doses that 
are above the RfD, the threshold dose for non-carcinogens, could potentially cause adverse health 
effects. Confidence in the RfD is subjective, based on USEPA review groups and quality of the 
supporting database. Chemical-specific RfDs do not account for the potential effects of chemical 
mixtures. 
 
RfDs are generally based on no observable adverse effect levels (NOAELs) derived from animal 
studies. When NOAEL values are unavailable, a lowest observable adverse effect level (LOAEL) is 
generally used. An uncertainty factor (UF) is typically incorporated into the RfD to reduce the 
numerical value, resulting in a more conservative toxicity value. 
 

• 
• 

• 
• 

• 
• 
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In addition to UFs, modifying factors (MFs) are often used in calculating RfDs. A MF ranging from 0 
to 10 can be included to reflect a qualitative professional assessment of additional uncertainties in 
critical studies and available databases. 
 
The equation for calculating an RfD is: 
 

RfD = NOAEL or LOAEL
UF1 x UF2� x MF 

 
Where: 

RfD  =  Reference dose (mg/Kg-day) 
NOAEL =  No observed adverse effect level (mg/Kg-day) 
LOAEL  =  Lowest observed adverse effect level (mg/Kg-day) 
UFn  =  Uncertainty factor 
MF  =  Modifying factor 

4.3.1.4 Risk Characterization 
 
Baseline human health risk characterizations for the Site integrate the results of exposure and toxicity 
assessments described in Sections 4.3.1.2 and 4.3.1.3 to derive a quantitative and qualitative evaluation 
of potential risks to current and potential future human receptors.  Methods used in the 
characterization of baseline human health risks are described below. 
 
Calculated exposure doses for each identified COPC were used to estimate chemical-specific and 
cumulative cancer risks; and non-cancer hazard quotients (HQ) and HIs. 
 
Risk of developing cancer from exposure to a carcinogenic chemical is estimated by multiplying the 
CSF by the exposure dose (USEPA, 1989a): 
 

ILCR (unitless) = CSF x Dose 
 
Where: 

ILCR =  Incremental lifetime cancer risk (unitless) 
CSF =  Cancer slope factor (mg/Kg-day)-1 
Dose =  Exposure dose (mg/Kg-day) 

 
Cancer risks from multiple COPCs are assumed to be additive and are summed to estimate a 
cumulative ILCR for all carcinogenic site contaminants. 
 
The HQ describes the potential for site COPCs to produce non-carcinogenic effects.  HQ is defined 
as the ratio of the exposure dose to the RfD (USEPA, 1989a): 
 

HQ (unitless) = Dose 
RfD 

Where: 
Dose = Exposure dose (mg/Kg-day) 
RfD = Reference dose (mg/Kg-day) 

 
An HQ greater than 1.0 indicates that the estimated exposure dose for that COPC may not be 
protective of non-carcinogenic health effects. An HQ of less than 1.0 suggests that non-carcinogenic 
health effects should not occur. Individual HQs for site COPCs are summed to produce a cumulative 
hazard estimate, termed the HI. In cases where the cumulative HI exceeds 1.0, the HI may be re-
evaluated based on target organ effects (USEPA, 1989a). 
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According to the USEPA (USEPA, 1991b), sites with a cumulative cancer risk estimate between 1.0 x 10-6 
and 1.0 x 10-4, and a non-cancer HI of less than 1.0, may be appropriate for NFA. Alternatively, sites with 
a cumulative cancer risk estimate or non-cancer HI in excess of these criteria are appropriate for further 
evaluation or consideration of remedial alternatives.  Any future decisions regarding the need for remedial 
action will consider in an evaluation of Site-specific issues related to future land uses, the technical 
feasibility of remediation, and related considerations. 
 
For identified radiological COPCs, the baseline HHRA involved refinement of EPA�s screening-level 
PRGs for Radiologicals (EPA, 2004b). EPA PRGs for Radiologicals (EPA, 2004b) are available for both 
residential and industrial exposure scenarios. As described in Section 4.1.3, reasonably anticipated future 
land use of the Site is grazing within the mine permit area, following a period of undisturbed land use to 
allow for revegetation after restoration activities are completed. Therefore, refinements to EPA PRGs for 
Radiologicals (EPA, 2004b), such as Ra-226 and daughters, was made to consider this site-specific scenario 
and applicable exposure assumptions. Refined PRGs for radionuclides were developed using EPA�s PRG 
Calculator (EPA, 2006b) and the RAIS PRG Calculator (ORNL, 2007), with site-specific input variables. 
In addition, hypothetical future on-site residential land use is evaluated in the baseline HHRA to determine 
the potential need for future deed restrictions. 
 
For identified non-radiological COPCs, the baseline HHRA involved a refined evaluation of risk 
consistent with methods published in EPA�s Risk Assessment Guidance for Superfund, Volume I: Human 
Health Evaluation Manual, Part A.  Baseline Risk Assessment (EPA, 1989).  Cumulative carcinogenic risk 
and non-carcinogenic HI estimates were calculated across non-radiological metals and exposure 
media, and compared to EPA�s risk management range of 1 x 10-6 to 1 x 10-4 for carcinogenic risk and 
non-carcinogenic HI of 1 (EPA, 1991b). Again, total and incremental cancer risk and non-cancer HI 
estimates were calculated and reported concurrently. 
 
Radionuclides, metals, and organic constituents in excess of EPA�s risk management range (EPA, 
1991b) were identified as COCs for potential evaluation of remedial alternatives. 

4.3.2 Baseline HHRA Results 

Risk characterization results expressed as cancer ILCR and non-cancer HI estimates for on-site 
receptors (current/future maintenance personnel, hypothetical future livestock grazers, and 
hypothetical future on-site residents) and for off-site receptors (current/future residents and 
hypothetical future livestock grazers) exposed to soils and sediments at the NECR Site are described 
in this section and summarized in Tables 4-9 through 4-24. 
   
For each off-site and on-site area, two scenarios were evaluated: Scenario 1 summarizes risks to 
receptors when only direct soil exposure pathways are considered (i.e., incidental ingestion and 
inhalation of fugitive dust), while Scenario 2 potentially includes six exposure pathways (i.e., incidental 
soil ingestion, inhalation of fugitive dust, consumption of homegrown produce, consumption of 
locally-raised meat, consumption of locally-raised eggs, and external radiation), as applicable to 
individual receptors.  Individual exposure pathways described above for Scenario 2 are only applied to 
appropriate individual receptors.  For example, maintenance personnel were not evaluated for 
consumption of homegrown produce, or locally-raised meat and eggs.  Livestock grazers were not 
evaluated for consumption of homegrown produce or eggs, but were evaluated for consumption of 
locally-raised meat, as indicated in Tables 4-10 and 4-14, respectively.  On-site residents were 
evaluated for all six exposure pathways, including consumption of homegrown produce, locally-raised 
meat, and locally-raised eggs.  Scenario 2 presents the more conservative exposure scenario for each 
receptor. 
 
Additionally, the total combined risk for each area was calculated across all exposure pathways, for 
each area and for background.  In order to distinguish the contribution of background in accordance 
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with EPA�s Policy Statement on the Role of Background in the CERCLA Decision Process (OSWER 
9265.6-07P, EPA 2002) the results are discussed in terms of incremental risk, which is the result of 
the background risk subtracted from the total combined risk.  Because background soils exceeded 
EPA�s risk range the risk characterization focuses on the incremental risk or the risk attributable to 
each survey area above the background risk.   

4.3.2.1 On-Site Areas 
 
Located within the main NECR Site, there are 12 areas of concern which include: NECR-1, NECR-2 
Ponds 1 & 2, Pond 3/3a, Sediment Pad, Sandfill 1, Sandfill 2, Sandfill 3, NEMSA, Boneyard, Vents 3 
& 8, and the Trailer Park (See Figures 1-3 and 2-1).  Each on-site location was evaluated for 
current/future maintenance personnel, the hypothetical future on-site resident, and the hypothetical 
future livestock grazer. 
 
NECR-1 
 
For current/future maintenance personnel within NECR-1 evaluated under Scenario 1 (Tables 4-9 
and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of NECR-1 for maintenance personnel under Scenario 2 (Tables 4-10 and 4-12), 
only subsurface soil has an incremental risk greater than 1E-06 to 1E-04 or an HQ >1.  This is 
attributable to the presence of Ra-226 at an EPC of 46 pCi/g in subsurface soil, and the external 
exposure pathway.   
 
For the hypothetical future livestock grazer within NECR-1 evaluated under Scenario 1 (Tables 4-13 
and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of NECR-1 for the livestock grazer under Scenario 2 (Tables 4-14 and 4-16), 
both surface and subsurface soil have an incremental risk greater than 1E-06 to 1E-04 or an HQ >1.  
This is attributable to the presence of Ra-226 in surface soil at an EPC of 39 pCi/g, in subsurface soil 
with a Ra-226 EPC of 46 pCi/g, and both the meat consumption and external exposure pathways.   
 
For the hypothetical future on-site resident within NECR-1 evaluated under Scenario 1 (Table 4-17), 
none of the COPCs has an incremental risk above the USEPA risk management range of cancer risk 
equal to 1E-06 to 1E-04.  Uranium has an incremental HQ > 1, which is attributable to soil ingestion.  
For evaluation of NECR-1 for hypothetical future on-site residents both for the national average and 
for Native Americans under Scenario 2 (Tables 4-18 and 4-19), surface soil has an incremental risk 
greater than 1E-06 to 1E-04 and an HQ > 1. Incremental risk estimates greater than 1E-04 are 
attributable to the consumption of homegrown produce and/or meat, and the external exposure 
pathways. The only exposure pathway with an HQ > 1 is soil ingestion.  Actual exposures may be 
lower than those estimated if vegetable gardens are not used, if livestock do not graze in the area, or if 
these levels are reduced through future reclamation activities at the site.  Also, it should be noted that 
it may not be appropriate to consider the latter indirect exposure pathways given that the risk-based 
Soil Screening Levels (SSLs) calculated for Ra-226 for external exposure, consumption of homegrown 
produce, and consumption of homegrown meat based on a risk level of 10-6 are 0.01 pCi/g, 0.069 
pCi/g, and 0.024 pCi/g, respectively, and are all well below the site-specific background level of 1.0 
pCi/g. 
 
NECR-2  
 
For current/future maintenance personnel within NECR-2 evaluated under Scenario 1 (Tables 4-9 
and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
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> 1.  For evaluation of NECR-2 for maintenance personnel under Scenario 2 (Tables 4-10 and 4-12), 
neither surface soil or subsurface soil concentrations of any COPC have an incremental risk or HQ 
above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   
 
For the hypothetical future livestock grazer within NECR-2 evaluated under Scenario 1 (Tables 4-13 
and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of NECR-2 for the future livestock grazer under Scenario 2 (Tables 4-14 and 4-
16), both surface and subsurface soil has an incremental risk greater than 1E-06 to 1E-04 or an HQ 
>1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 39 pCi/g, in subsurface 
soil with a Ra-226 EPC of 10 pCi/g, and the meat consumption pathway. 
 
For the hypothetical future on-site resident within NECR-2 evaluated under Scenario 1 (Table 4-17), 
none of the COPCs has an incremental risk above the USEPA risk management range of cancer risk 
equal to 1E-06 to 1E-04.  Uranium has an incremental HQ > 1, which is attributable to soil ingestion.  
For evaluation of NECR-2 for hypothetical future on-site residents both for the national average and 
for Native Americans under Scenario 2 (Tables 4-18 and 4-19), surface soil has an incremental risk 
greater than 1E-06 to 1E-04 and an HQ > 1. Incremental risk estimates greater than 1E-04 are 
attributable to the consumption of homegrown produce and/or meat, and the external exposure 
pathways. The only exposure pathway with an HQ > 1 is soil ingestion.  As discussed above for 
NECR-1, actual exposures may be lower than those estimated and it may not be appropriate to 
consider the latter indirect exposure pathways. 
 
Ponds 1 & 2 
 
For current/future maintenance personnel at Ponds 1 & 2 evaluated under Scenario 1 (Tables 4-9 and 
4-11), neither surface soil nor subsurface soil concentrations of any COPC has an incremental risk or 
HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  
For evaluation of Ponds 1 & 2 for maintenance personnel under Scenario 2 (Tables 4-10 and 4-12), 
both surface and subsurface soil have an incremental risk greater than 1E-06 to 1E-04 or an HQ >1.  
This is attributable to the presence of Ra-226 in surface soil at an EPC of 179 pCi/g and in subsurface 
soil with a Ra-226 EPC of 352 pCi/g. 
 
For the hypothetical future livestock grazer at Ponds 1 & 2 evaluated under Scenario 1 (Tables 4-13 
and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of Ponds 1 & 2 for the future livestock grazer under Scenario 2 (Tables 4-14 and 
4-16), both surface and subsurface soil have an incremental risk greater than 1E-06 to 1E-04 or an 
HQ >1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 179 pCi/g, in 
subsurface soil with a Ra-226 EPC of 352 pCi/g, and both the meat consumption and external 
exposure pathways. 
 
For the hypothetical future on-site resident at Ponds 1 & 2 evaluated under Scenario 1 (Table 4-17), 
surface soil concentrations of Ra-226 have an incremental risk above the USEPA risk management 
range of cancer risk equal to 1E-06 to 1E-04, and uranium has an incremental HQ > 1.  These risks 
are attributable to soil ingestion.  For evaluation of Ponds 1 & 2 for hypothetical future on-site 
residents both for the national average and for Native Americans under Scenario 2 (Tables 4-18 and 
4-19), surface soil has an incremental risk greater than 1E-06 to 1E-04 and an HQ > 1. Incremental 
risk estimates greater than 1E-04 are attributable to soil ingestion, the consumption of homegrown 
produce, the consumption of locally raised meat and/or locally raised eggs, and the external exposure 
pathways. The only exposure pathway with an HQ > 1 is soil ingestion.  As discussed above for 
NECR-1, actual exposures may be lower than those estimated and it may not be appropriate to 
consider the latter indirect exposure pathways.  
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Pond 3/3a 
 
For current/future maintenance personnel at Pond 3/3a evaluated under Scenario 1 (Tables 4-9 and 
4-11), neither surface soil nor subsurface soil concentrations of any COPC has an incremental risk or 
HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  
For evaluation of Pond 3/3a for maintenance personnel under Scenario 2 (Tables 4-10 and 4-12), 
both surface and subsurface soil have an incremental risk greater than 1E-06 to 1E-04 or an HQ >1.  
This is attributable to the presence of Ra-226 in surface soil at an EPC of 253 pCi/g and in subsurface 
soil with a Ra-226 EPC of 11 pCi/g. 
 
For the hypothetical future livestock grazer at Pond 3/3a evaluated under Scenario 1 (Tables 4-13 and 
4-15), neither surface soil nor subsurface soil concentrations of any COPC has an incremental risk or 
HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  
For evaluation of Ponds 3/3a for the future livestock grazer under Scenario 2 (Tables 4-14 and 4-16), 
both surface and subsurface soil has an incremental risk greater than 1E-06 to 1E-04 or an HQ >1.  
This is attributable to the presence of Ra-226 in surface soil at an EPC of 253 pCi/g and both the 
meat consumption and external exposure pathways. This is also attributable to the presence of Ra-226 
in subsurface soil at an EPC of 11 pCi/g and the meat consumption pathway. 
 
For the hypothetical future on-site resident at Pond 3/3a evaluated under Scenario 1 (Table 4-17), 
surface soil concentrations of Ra-226 have an incremental risk above the USEPA risk management 
range of cancer risk equal to 1E-06 to 1E-04, and uranium has an incremental HQ > 1. These risks 
are attributable to soil ingestion.  For evaluation of Pond 3/3a for hypothetical future on-site 
residents both for the national average and for Native Americans under Scenario 2 (Tables 4-18 and 
4-19), surface soil has an incremental risk greater than 1E-06 to 1E-04 and an HQ > 1. Incremental 
risk estimates greater than 1E-04 are attributable to soil ingestion, the consumption of homegrown 
produce, the consumption of locally raised meat and/or locally raised eggs, and the external exposure 
pathways. The only exposure pathway with an HQ > 1 is soil ingestion.  As discussed above for 
NECR-1, actual exposures may be lower than those estimated and it may not be appropriate to 
consider the latter indirect exposure pathways.  
 
Sediment Pad 
 
For current/future maintenance personnel within the Sediment Pad area evaluated under Scenario 1 
(Tables 4-9 and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an 
incremental risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 
1E-04 or HQ > 1.  For evaluation of the Sediment Pad for maintenance personnel under Scenario 2 
(Tables 4-10 and 4-12), both surface and subsurface soil have an incremental risk greater than 1E-06 
to 1E-04 or an HQ >1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 109 
pCi/g and in subsurface soil with a Ra-226 EPC of 104 pCi/g. 
 
For the hypothetical future livestock grazer within the Sediment Pad area evaluated under Scenario 1 
(Tables 4-13 and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an 
incremental risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 
1E-04 or HQ > 1.  For evaluation of the Sediment Pad for the future livestock grazer under Scenario 
2 (Tables 4-14 and 4-16), both surface and subsurface soil have an incremental risk greater than 1E-06 
to 1E-04 or an HQ >1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 109 
pCi/g, and in subsurface soil with a Ra-226 EPC of 104 pCi/g, and both the meat consumption and 
external exposure pathways. 
 
For the hypothetical future on-site resident within the Sediment Pad area evaluated under Scenario 1 
(Table 4-17), none of the COPCs has an incremental risk above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04.  Uranium has an incremental HQ > 1, which is attributable to 
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soil ingestion.  For evaluation of Sediment Pad area for hypothetical future on-site residents both for 
the national average and for Native Americans under Scenario 2 (Tables 4-18 and 4-19), surface soil 
has an incremental risk greater than 1E-06 to 1E-04 and an HQ > 1. Incremental risk estimates 
greater than 1E-04 are attributable to the consumption of homegrown produce and/or meat, and the 
external exposure pathways. The only exposure pathway with an HQ > 1 is soil ingestion.  As 
discussed above for NECR-1, actual exposures may be lower than those estimated and it may not be 
appropriate to consider the latter indirect exposure pathways. 
 
Sandfill 1 
 
For current/future maintenance personnel at the Sandfill 1 area evaluated under Scenario 1 (Tables 4-
9 and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of the Sandfill 1 for maintenance personnel under Scenario 2 (Tables 4-10 and 4-
12), only surface soil has an incremental risk greater than 1E-06 to 1E-04 or an HQ >1.  This is 
attributable to the presence of Ra-226 in surface soil at an EPC of 106 pCi/g. 
 
For the hypothetical future livestock grazer at the Sandfill 1 area evaluated under Scenario 1 (Tables 4-
13 and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of the Sandfill 1 for the future livestock grazer under Scenario 2 (Tables 4-14 and 
4-16), both surface soil and subsurface soil have an incremental risk greater than 1E-06 to 1E-04 or an 
HQ >1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 15 pCi/g, the 
presence of Ra-226 in subsurface soil at an EPC of 106 pCi/g, and both the meat consumption and 
external exposure pathways. 
 
For the hypothetical future on-site resident at the Sandfill 1 area evaluated under Scenario 1 (Table 
4-17), none of the COPCs has an incremental risk above the USEPA risk management range of 
cancer risk equal to 1E-06 to 1E-04 or an HQ > 1. For evaluation of the Sandfill 1 area for 
hypothetical future on-site residents both for the national average and for Native Americans under 
Scenario 2 (Tables 4-18 and 4-19), surface soil has an incremental risk greater than 1E-06 to 1E-04. 
Incremental risk estimates greater than 1E-04 are attributable to the consumption of homegrown 
produce and/or meat, and the external exposure pathways. As discussed above for NECR-1, actual 
exposures may be lower than those estimated and it may not be appropriate to consider the latter 
indirect exposure pathways. 
 
Sandfill 2 
 
For current/future maintenance personnel at the Sandfill 2 area evaluated under Scenario 1 (Tables 4-
9 and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of the Sandfill 2 for maintenance personnel under Scenario 2 (Tables 4-10 and 4-
12), neither surface soil nor subsurface soil concentrations of any COPC have an incremental risk or 
HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1. 
 
For the hypothetical future livestock grazer at the Sandfill 2 area evaluated under Scenario 1 (Tables 4-
13 and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of the Sandfill 2 for the future livestock grazer under Scenario 2 (Tables 4-14 and 
4-16), only surface soil had an incremental risk or HQ above the USEPA risk management range of 
cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  This is attributable to the presence of Ra-226 in 
surface soil at an EPC of 19 pCi/g and the meat consumption pathway.   
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For the hypothetical future on-site resident at the Sandfill 2 area evaluated under Scenario 1 (Table 
4-17), none of the COPCs has an incremental risk above the USEPA risk management range of 
cancer risk equal to 1E-06 to 1E-04 or an HQ > 1.  For evaluation of the Sandfill 2 area for 
hypothetical future on-site residents both for the national average and for Native Americans under 
Scenario 2 (Tables 4-18 and 4-19), surface soil has an incremental risk greater than 1E-06 to 1E-04. 
Incremental risk estimates greater than 1E-04 are attributable to the consumption of homegrown 
produce and/or meat, and the external exposure pathways.  As discussed above for NECR-1, actual 
exposures may be lower than those estimated and it may not be appropriate to consider the latter 
indirect exposure pathways.    
 
Sandfill 3 
 
For current/future maintenance personnel at the Sandfill 3 area evaluated under Scenario 1 (Tables 4-
9 and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of Sandfill 3 for maintenance personnel under Scenario 2 (Tables 4-10 and 4-12), 
neither surface nor subsurface soil have an incremental risk greater than 1E-06 to 1E-04 or an HQ 
>1.  Surface soil has a total cancer risk of 2E-4. This is attributable to the presence of Ra-226 in 
surface soil at an EPC of 69 pCi/g. 
 
For the hypothetical future livestock grazer at the Sandfill 3 area evaluated under Scenario 1 (Tables 4-
13 and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  For evaluation of Sandfill 3 for the future livestock grazer under Scenario 2 (Tables 4-14 and 4-
16), both surface and subsurface soil have an incremental risk greater than 1E-06 to 1E-04 or an HQ 
>1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 69 pCi/g, in subsurface 
soil with a Ra-226 EPC of 49 pCi/g, and both the meat consumption and external exposure pathways. 
 
For the hypothetical future on-site resident at the Sandfill 3 area evaluated under Scenario 1 (Table 
4-17), none of the COPCs has an incremental risk above the USEPA risk management range of 
cancer risk equal to 1E-06 to 1E-04.  Uranium has an incremental HQ > 1, which is attributable to 
soil ingestion.  For evaluation of the Sandfill 3 area for hypothetical future on-site residents both for 
the national average and for Native Americans under Scenario 2 (Tables 4-18 and 4-19), surface soil 
has an incremental risk greater than 1E-06 to 1E-04 and an HQ > 1. Incremental risk estimates 
greater than 1E-04 are attributable to the consumption of homegrown produce and/or meat, and the 
external exposure pathways. The only exposure pathway with an HQ > 1 is soil ingestion.  As 
discussed above for NECR-1, actual exposures may be lower than those estimated and  it may not be 
appropriate to consider the latter indirect exposure pathways 
 
NEMSA 
 
For current/future maintenance personnel within the NEMSA area evaluated under Scenario 1 
(Tables 4-9 and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an 
incremental risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 
1E-04 or HQ > 1.  For evaluation of the NEMSA area for maintenance personnel under Scenario 2 
(Tables 4-10 and 4-12), only subsurface soil has an incremental risk greater than 1E-06 to 1E-04 or an 
HQ >1.  This is attributable to the presence of Ra-226 in subsurface soil at an EPC of 69 pCi/g. 
 
For the hypothetical future livestock grazer within the NEMSA area evaluated under Scenario 1 
(Tables 4-13 and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an 
incremental risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 
1E-04 or HQ > 1.  For evaluation of the NEMSA area for the future livestock grazer under Scenario 
2 (Tables 4-14 and 4-16), both surface and subsurface soil have an incremental risk greater than 1E-06 
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to 1E-04 or an HQ >1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 42 
pCi/g, in subsurface soil with a Ra-226 EPC of 69 pCi/g, and both the meat consumption and 
external exposure pathways. 
 
For the hypothetical future on-site resident within the NEMSA area evaluated under Scenario 1 
(Table 4-17), none of the COPCs has an incremental risk above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04.  Uranium has an incremental HQ > 1, which is attributable to 
soil ingestion.  For evaluation of the NEMSA area for hypothetical future on-site residents both for 
the national average and for Native Americans under Scenario 2 (Tables 4-18 and 4-19), surface soil 
has an incremental risk greater than 1E-06 to 1E-04 and an HQ > 1. Incremental risk estimates 
greater than 1E-04 are attributable to the consumption of homegrown produce and/or meat, and the 
external exposure pathways. The only exposure pathway with an HQ > 1 is soil ingestion.  As 
discussed above for NECR-1, actual exposures may be lower than those estimated and it may not be 
appropriate to consider the latter indirect exposure pathways. 
 
Boneyard 
 
For current/future maintenance personnel within the Boneyard area evaluated under Scenario 1 
(Tables 4-9 and 4-11), neither surface soil nor subsurface soil concentrations of any COPC has an 
incremental risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 
1E-04 or HQ > 1.  For evaluation of the Boneyard area for maintenance personnel under Scenario 2 
(Tables 4-10 and 4-12), neither surface or subsurface soil have an incremental risk greater than 1E-06 
to 1E-04 or an HQ >1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 36 
pCi/g. 
 
For the hypothetical future livestock grazer within the Boneyard area evaluated under Scenario 1 
(Tables 4-13 and 4-15), neither surface soil nor subsurface soil concentrations of any COPC has an 
incremental risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 
1E-04 or HQ > 1.  For evaluation of the Boneyard area for the future livestock grazer under Scenario 
2 (Tables 4-14 and 4-16), both surface and subsurface soil have an incremental risk greater than 1E-06 
to 1E-04 or an HQ >1.  This is attributable to the presence of Ra-226 in surface soil at an EPC of 46 
pCi/g, in subsurface soil with a Ra-226 EPC of 36 pCi/g, and both the meat consumption and 
external exposure pathways. 
 
For the hypothetical future on-site resident within the Boneyard area evaluated under Scenario 1 
(Table 4-17), none of the COPCs has an incremental risk above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04 or an HQ > 1.  For evaluation of the Boneyard area for 
hypothetical future on-site residents both for the national average and for Native Americans under 
Scenario 2 (Tables 4-18 and 4-19), surface soil has an incremental risk greater than 1E-06 to 1E-04. 
Incremental risk estimates greater than 1E-04 are attributable to the consumption of homegrown 
produce and/or meat, and the external exposure pathways. As discussed above for NECR-1, actual 
exposures may be lower than those estimated and it may not be appropriate to consider the latter 
indirect exposure pathways. 
 
Vents 3 & 8 
 
The Vents 3 & 8 area was added on during the RSE and therefore only surface soil samples were 
taken from this area.   
 
For current/future maintenance personnel within the Vents 3 & 8 area evaluated under Scenario 1 
(Table 4-9), no surface soil concentrations of any COPC has an incremental risk or HQ above the 
USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  For evaluation of 
the Vents 3 & 8 area for maintenance personnel under Scenario 2 (Tables 4-10), surface soil has an 
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incremental risk greater than 1E-06 to 1E-04.  This is attributable to the presence of Ra-226 in surface 
soil at an EPC of 92 pCi/g. 
 
For the hypothetical future livestock grazer within the Vents 3 & 8 evaluated under Scenario 1 (Tables 
4-13 and 4-15), no surface soil concentrations of any COPC has an incremental risk or HQ above the 
USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  For evaluation of 
the Vents 3 & 8 for the future livestock grazer under Scenario 2 (Tables 4-14), surface soil has an 
incremental risk greater than 1E-06 to 1E-04.  This is attributable to the presence of Ra-226 via the 
external exposure pathway at an EPC of 92 pCi/g, and both the meat consumption and external 
exposure pathways. 
 
 
For the hypothetical future on-site resident within the Vents 3 & 8 area evaluated under Scenario 1 
(Table 4-17), none of the COPCs has an incremental risk above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04.  Uranium has an incremental HQ > 1, which is attributable to 
soil ingestion.  For evaluation of the Vents 3 & 8 area for hypothetical future on-site residents both 
for the national average and for Native Americans under Scenario 2 (Tables 4-18 and 4-19), surface 
soil has an incremental risk greater than 1E-06 to 1E-04 and an HQ > 1. Incremental risk estimates 
greater than 1E-04 are attributable to the consumption of homegrown produce and/or meat, and the 
external exposure pathways. Exposure pathways with an HQ > 1 include soil ingestion.  As discussed 
above for NECR-1, actual exposures may be lower than those estimated and it may not be 
appropriate to consider the latter indirect exposure pathways. 
 
Trailer Park 
 
The Trailer Park area was added on during the RSE and therefore only surface soil samples were 
taken from this area.   
 
For current/future maintenance personnel within the Trailer Park area evaluated under Scenario 1 
(Table 4-9), no surface soil concentrations of any COPC has an incremental risk or HQ above the 
USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  For evaluation of 
the Trailer Park area for maintenance personnel under Scenario 2 (Table 4-10), no surface soil 
concentrations of any COPC has an incremental risk or HQ above the USEPA risk management 
range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1. 
 
For the hypothetical future livestock grazer within the Trailer Park area evaluated under Scenario 1 
(Table 4-13), no surface soil concentrations of any COPC has an incremental risk or HQ above the 
USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  For evaluation of 
the Trailer Park area for the future livestock grazer under Scenario 2 (Table 4-14), surface soil has an 
incremental risk greater than 1E-06 to 1E-04.  This is attributable to the presence of Ra-226 in surface 
soil at an EPC of 32 pCi/g, and both the meat consumption and external exposure pathways. 
 
 
For the hypothetical future on-site resident within the Trailer Park area evaluated under Scenario 1 
(Table 4-17), none of the COPCs has an incremental risk above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04.  Uranium has an incremental HQ > 1, which is attributable to 
soil ingestion.  For evaluation of the Trailer Park area for hypothetical future on-site residents both 
for the national average and for Native Americans under Scenario 2 (Tables 4-18 and 4-19), surface 
soil has an incremental risk greater than 1E-06 to 1E-04 and an HQ > 1. Incremental risk estimates 
greater than 1E-04 are attributable to the consumption of homegrown produce and/or meat, and the 
external exposure pathways. Exposure pathways with an HQ > 1 include soil ingestion.  As discussed 
above for NECR-1, actual exposures may be lower than those estimated and it may not be 
appropriate to consider the latter indirect exposure pathways.  
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4.3.2.2 Off-Site Areas 
 
Off-site areas include the nine Home Sites evaluated for residential receptors (Figure 2-3), the 
Unnamed Arroyo (Figure 2-4) evaluated for the hypothetical future livestock grazer, and background 
data collected for the purpose of comparison to combined risk and hazard estimates for each area 
(Figure 2-5).  The Home Sites were divided into a western and eastern group based on potential levels 
of impact and the geography of the two areas.  The two areas are separated by the unnamed arroyo.  
The five eastern home sites are closer to the Site.  Two of the four western home sites are located 
near the Unnamed Arroyo; the other two western home sites are located near the former Kerr McGee 
haul road. As a result of EPA�s removal action within Home Sites #4, #6, #7, #8, and #9, the 
incremental risks and hazards associated with pre-soil removal results (Appendix E) are no longer 
representative of current conditions for those Home Sites.  Following the removal action, EPA 
collected post-removal confirmation sampling results for Ra-226, but not for other analytes.  
Consequently, post-removal data for Ra-226 were used to evaluate current incremental risks and 
hazards associated with these Home Sites. 
 
Western Home Sites (#1 through #5) 
 
For residents of the western Home Sites evaluated under Scenario 1 (Table 4-20), none of the Home 
Sites have an incremental risk or HQ above the USEPA risk management range of cancer risk equal 
to 1E-06 to 1E-04 or HQ > 1.  For residents of the western Home Sites evaluated under Scenario 2, 
none of the Home Sites have an incremental risk or HQ above the USEPA risk management range of 
1E-06 to 1E-04 or HQ > 1 (Tables 4-21 and 4-22). 
 
Eastern Home Sites (#6 through #9) 
 
For residents of the eastern Home Sites evaluated under Scenario 1 (Table 4-23), none of the 
incremental risk or HQ for any of the Home Sites exceeds the USEPA risk management range of 
cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  For residents of the eastern Home Sites evaluated 
under Scenario 2 (Table 4-24 and 4-25), none of the Home Sites have incremental ILCR or HQ 
estimates above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 
1, based on EPA�s post-removal confirmation sampling results. The total ILCR for all Home Sites on 
the eastern side of the Unnamed Arroyo were equal to 1E-04. For comparison, the total ILCR 
estimate for background soil was equal to 2E-04.  Both the site-related and background risk estimates 
presented in this baseline ILCR are likely over-estimated as described in the Uncertainty Analysis 
included in Section 4.4. 
 
Unnamed Arroyo 
 
For the hypothetical future livestock grazer within the Unnamed Arroyo evaluated under Scenario 1 
(Table 4-26), neither surface soil or subsurface soil concentrations of any COPC has an incremental 
risk or HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ 
> 1.  This is also true for the evaluation of the livestock grazer within the Unnamed Arroyo under 
Scenario 2 (Table 4-27). 
 
Background Data 
 
For the background data, only surface soil samples were collected.  For Scenario 1, no soil 
concentrations of any COPC have a cumulative risk or HQ above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04 or HQ > 1. For Scenario 2, the total cumulative risk is 2E-04, 
and is above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04.  This excess 
risk estimate for background soil is attributable to arsenic and Ra-226 by the soil ingestion, 
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consumption of homegrown produce, consumption of locally-raised meat, and external radiation 
pathways. 

4.4 UNCERTAINTY ANALYSIS 

Following is a brief summary of potential uncertainties associated with the HHRA conducted for 
NECR. The following uncertainties have been identified based on limitations in the available 
information, methods, or assumptions described in this HHRA. 

4.4.1 Contaminant Source Characterization 
 
Environmental investigations conducted at the Site were based on site histories, known or suspected 
releases, and observed physical characteristics (e.g., the presence of waste materials or topographic 
anomalies) for non-radiological constituents.  In addition, areas of the Site not known to be 
contaminated were investigated using a field gamma radiation survey for surface soil Ra-226.  The 
field gamma radiation survey for surface soil Ra-226 was performed between November 7 and 
December 1, 2006 in accordance with the RSEWP.  The field gamma radiation survey included a 
static (stationary) survey and a scan survey.  The static gamma radiation surveys were designed 
primarily to characterize the nature and extent of Ra-226 in surface soils.  The gamma radiation scan 
survey was intended primarily to aid with investigation and characterization of the lateral extent of Ra-
226 and to identify elevated areas in surface soils.  Areas of the site with significant detections of 
gamma radiation were targeted for additional, biased sampling.  Based on the investigation methods 
employed, it is unlikely that locations within the 0.5-acre Home Site survey areas that were not 
specifically sampled contain significant levels of Site-related contaminants.  
 
4.4.2 Site COPC Identification 

The process used in the selection of site COPCs may introduce a degree of uncertainty in the HHRA.  
However, protective methods and assumptions were used to select site COPCs, in accordance with 
EPA (1989; 1991a). Protective assumptions used in the COPC screening procedure included 
comparison of maximum detected chemical concentrations of Ra-226 to EPA Soil Screening Levels 
(EPA, 2000b), and non-radiological analytes to residential and industrial PRGs (USEPA, 2004a).  It 
should be noted, however, that these screening levels are based on conservative assumptions 
regarding land use (e.g., residential land use for all portions of the Site), default exposure assumptions, 
and do not take into account the contribution to risk of background concentrations of metals and Ra-
226.  As such, screening-level risk estimates tend to be over-estimated.  Based on results of the 
screening HHRA, all investigation areas at the Site were further evaluated in a baseline HHRA 
 
4.4.3 Exposure Assessment 

Exposure assessment describes the processes used to identify potentially important receptors, 
exposure media, exposure pathways, and methods used to quantify exposure of human receptors to 
site contaminants.  Potential uncertainties in the exposure assessment include, but are not limited to, 
the receptors, exposure pathways, exposure assumptions, and EPCs that are quantitatively and/or 
qualitatively evaluated in the HHRA.  Receptors that were quantitatively evaluated in the HHRA for 
the NECR Site include residents for on-site, as well as off-site areas.  As described in Sections 4.1.3 
and 4.1.4, however, land use restrictions are in place for the Mine permit area by virtue of the 
NMMA, the current deed which allows the mineral rights owner to use as much of the surface as is 
necessary and convenient in connection with mining activities on the property, and the mine permit 
that allows mining and grazing activities.  Unrestricted (i.e., residential) land use only applies to areas 
north of the Mine permit, excluding the Quivera Mine site, which is fenced and not used for 
residential purposes.  Hypothetical future on-site residents were included in the baseline HHRA for 
evaluation of the potential need for future deed restrictions. 
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Exposure assumptions included the consumption of homegrown produce, and meat and eggs 
obtained from livestock raised in both on-site and off-site areas of the Mine permit.  Exposure of 
human receptors to COPCs through the food chain is typically associated with substantial uncertainty 
due to the methods and assumptions used in modeling food chain exposures.  Consequently, food 
uptake factors and exposure assumptions tend to err on the protective side.  For example, the 
consumption rate of locally raised meat was based on the 95th percentile meat consumption rate for 
Native Americans equal to 5.09 grams per kilogram per day (g/kg-d), or 124.95 kilograms per year 
(kg/yr), published in EPA�s Exposure Factors Handbook (USEPA, 1997b).  The mean consumption rate 
for Native Americans, as cited in EPA (1997b), is less than half this amount, or 1.87 g/kg-d (51.45 
kg/yr).  In addition, information provided to GE/UTC by EPA indicates that the diet of local Navajo 
members includes a significant portion of mutton from sheep.  The mean per capita intake rate for 
mutton in the U.S. is 0.0125 g-kg-d (0.31 kg/yr), while that for beef is 1.16 g/kg-d (28.4 kg/yr).  While 
ranchers tend to have higher intake rates of locally-grown meat than average U.S. citizens, these 
comparisons suggest that the assumption regarding meat intake rate used in this baseline HHRA is 
protective.  As a result, the carcinogenic risk estimate for ingestion of meat based on background 
levels of Ra-226 measured in soils at the Site was equal to 4E-05. 
 
Finally, medium-specific EPCs used to quantify exposures for human receptors may result in 
uncertainty in exposure dose estimates.  To address this potential uncertainty, maximum or 95 % 
UCL concentrations were used to estimate exposure doses for human receptors exposed to Site-
related media, consistent with EPA (1989, 1992) guidelines.  Based on the above considerations, the 
exposure doses presented in the HHRA for NECR are believed to represent protective, upper bound 
estimates of exposure. 
 
4.4.4 Toxicity Assessment 
 
The toxicity values (CSFs and RfDs) that were used in estimating carcinogenic risks and 
noncarcinogenic hazards also represent a potential source of uncertainty.  The toxicity values used in 
the HHRA for NECR were derived from EPA sources, as described in Section 4.3.1.3.  Toxicity 
values that are developed by the EPA generally represent upper bound estimates of toxicity, and 
incorporate uncertainty factors for extrapolation from animal data to humans, differences in 
individual sensitivity within populations, and the overall confidence in the data set.  Because the 
toxicity values established by EPA are based on NOAEL concentrations and incorporate uncertainty 
factors, they are generally considered to be protective.  The use of conservative toxicity values in the 
risk estimate tends to overestimate actual risks. 
 
Route-to-route extrapolations were used when toxicity values were not available for a given route of 
exposure.  The most frequent route-to-route extrapolations were performed to derive dermal CSFs or 
RfDs from oral values, because dermal CSFs and RfDs are not typically available.  However, route-to-
route extrapolations were also performed when inhalation CSFs or RfDs were not available, and the 
toxicological information supports such extrapolation.  Route-to-route extrapolations were performed 
as described in USEPA (2002c).  Route-to-route extrapolation results in potential uncertainty in the 
toxicological and risk evaluations for chemicals where this practice was employed, because some 
chemicals may be more or less toxic, or exhibit a different mechanism of toxicity, by the dermal 
versus oral route of exposure. 
 
4.4.5 Risk Characterization 

The different sources of uncertainty described above are incorporated into the risk estimate.  Because 
the majority of these uncertainties err on the conservative side, the estimated risks presented in the 
HHRA for NECR most likely represent upper bound estimates; the actual risks are anticipated to be 
less.  The protective nature of these assumptions is demonstrated by risk estimates associated with 
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background concentrations of Ra-226 and non-radiological constituents in soil.  The total ILCR for 
measured concentrations of all constituents in background soil (assuming scenario 2) was estimated as 
2E-04.  In other words, the uncertainty assumptions built into the risk calculation methodology are 
such that the HHRA results indicate that local residents are exposed to risks above EPA�s target risk 
range based solely on background (pre-existing) conditions. 
 



October 2007 Northeast Church Rock * Final Removal Site Evaluation Report  5-1 

 
 

MWH * 1475 Pine Grove Road, Suite 109 * Steamboat Springs, Colorado 80477 * (970) 879-6260 
W:WP/United Nuclear/Northeast Churchrock/Final Remvoal Site Eval  
10/3/07 slb

5.0 SUMMARY AND CONCLUSIONS 
 
This Report describes the results of the RSE conducted at the Site and adjacent properties between 
August 14, 2006 and December 5, 2006.  The RSE consisted of investigating surface and subsurface 
soils and sediments at various areas within and near the Site, in accordance with the RSEWP. 
 
The Site was initially divided into eleven individual survey areas, which included NECR-1, NECR-2, 
Ponds 1 and 2, Pond 3/3a, Sandfill 1, Sandfill 2, Sandfill 3, Sediment Pad, Boneyard, NEMSA, and 
the Unnamed Arroyo.  Two additional areas were added during the field investigation based on 
preliminary radiological scans; these areas were investigated in a judgmental manner only.  These areas 
are Vent Hole 3/8 and the Trailer Park.  Additionally, nine Home Sites located northeast of the Site 
were also investigated as part of the RSE and a soil removal action was subsequently carried out at 
five of the Home Sites (consisting of three properties) based on the results of the RSE.  These home 
sites are located between NECR and the Quivera mine and are situated on the Quivera mine lease.  
Potential impacts to the Home Sites may have occurred due to wind or water transport of materials 
stemming from historical operations at NECR, historical operations at the Quivera mine, or 
background conditions. 
 
Field investigation methods included scan and static gamma surveying, surface soil sampling, and 
subsurface soil sampling.  The gamma radiation surveys indicated that surface soils within the initial 
boundaries of each of the on-site areas contain surface soils with Ra-226 concentrations above the 
2.24 pCi/g FSL.  The FSL for Ra-226 was derived from the residential PRG and mean background 
concentration of Ra-226, as described in Section 2.5.  Small fractions of the survey points within the 
initial boundaries areas are below the FSL.  The locations of exceedances of Ra-226 (equivalent) are 
frequent and closely spaced such that delineation of any smaller, clean areas within the interior of the 
areas is not practical, except possibly in Sandfill 1, where about 11 contiguous survey grid points are 
below the FSL.   
 
The results of the static gamma radiation survey show that the average surface soil Ra-226 
concentrations, as determined by correlation with the gamma survey results (CPM), range from 
approximately four to twenty times the 2.24 pCi/g FSL within each survey area.  The surface soil Ra-
226 concentration range is wide, with high standard deviations near or above the average 
concentrations indicating sporadic occurrence of elevated Ra-226 in surface soil. 
 
Based on the static survey level results (i.e., locations below the Ra-226 FSL), an outer boundary for 
each area was interpreted and is shown on Figures 3-1 and 3-3 as the �FSL Boundary�.  This 
boundary was drawn outside of most Ra-226 exceedances of the FSL.  The FSL Boundary was 
confirmed and slightly revised based on the results of the surface soil sampling.  In many cases, the 
edge of impacted ground was established in the field, based on the following: 
 

Undisturbed ground, such as in wooded areas with native soils. 
Roads, structures, and fences. 
Topographic limitations such as precipices, and steep hillsides.  
Boundaries of adjoining survey areas. 

 
The RSEWP also specified one-point surface soil sampling at 20% of the 80-foot triangular grid 
nodes (sample locations), or at least 13 grid nodes within an area, as well as from the five scan 
locations with the highest CPM readings at each of the nine Home Sites.  The results show that 
although there may be some variation between Ra-226 surface soil concentrations by soil sampling 
versus static gamma radiation survey at some locations, the averages are comparable. 
 

• 
• 
• 
• 
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Surface soil samples ( 0.5 feet bgs) were collected from each of the fourteen survey areas, and 
analyzed for the preliminary COPCs (Ra-226, As, Mo, Se, U, and V).  The results show that Ra-226 
and uranium exceed the field screening levels at some locations, while all results for molybedenum, 
selenium and vanadium were below their respective field screening levels.  Screening levels for As, 
Mo, Se, U, and V were based on the mean background concentrations, or in the case of arsenic, the 
published EPA Region 9 PRG, as described in Section 2.5.  Ra-226, uranium and arsenic 
concentrations in surface soil were as follows: 

Ra-226 values ranged from 0.8 to 875 pCi/g with 70% of the 268 surface soil samples 
analyzed for Ra-226 [includes stepouts] exceeding the FSL of 2.24 pCi/g. 

Uranium values ranged from 0.7 to 3,970 mg/kg with 9% of the 230 samples analyzed for 
uranium exceeding the field screening level of 200 mg/kg. 

Arsenic values ranged from non-detect to 14.9 mg/kg with 60% of the 230 samples analyzed 
for arsenic exceeding the field screening level of 3.7 mg/kg.  The data do not show any 
correlation between arsenic and Ra-226 or uranium concentrations, and there does not 
appear to be any spatial pattern in concentrations within the survey areas. 

Subsurface soil samples (>0.5 feet bgs) were collected from each of the (original) eleven on-site 
survey areas, which includes the Unnamed Arroyo.  Samples were collected in test pits, soil borings, 
and hand auger holes and analyzed for the preliminary COPCs.  The results show that Ra-226, 
uranium and arsenic exceed the field screening levels at some locations, while all results for 
molybedenum, selenium and vanadium were below their respective field screening levels.  Ra-226, 
uranium and arsenic concentrations in surface soil were as follows: 

Ra-226 values ranged from 0.6 to 438 pCi/g; 66% of the 145 subsurface soil samples 
analyzed for Ra-226 exceeded the FSL of 2.24 mg/kg. 

Total uranium values ranged from 0.7 to 760 mg/kg; 12% of the 145 samples analyzed for 
uranium exceeded the field screening level of 200 mg/kg. 

Arsenic values ranged from non-detect (<0.5) to 13.9 mg/kg; 52% of the 145 samples analyzed for 
arsenic exceeded the field screening level of 3.7 mg/kg.  The arsenic concentrations do not correlate 
with Ra-226 concentrations (e.g., locations of high aresenic concentrations are not necessarily co-
located with high uranium concentrations) and there does not appear to be any spatial pattern in 
concentrations within the survey areas.  Exeedances of the field screening levels is subsurface soils 
was confined to the top 5 to 14 feet at all sample locations, except at NECR-1.  At NECR-1, 
exceedances of the field screening levels were detected in one soil boring (SB-090) in all samples 
collected from 5 to 25 feet bgs. 

An evaluation of the the ratio of U-nat to Ra-226 concentrations in soils at the Home Sites was 
conducted.  The average ratio of soils from around the Home Sites sampled for the RSE was 1.14.  
This is compared to an average ratio for background soils of 1.11, indicating that the Home Site soils 
are similar in nature to the background soils. 

The HHRA that was conducted for the Site was based on the laboratory analysis results for surface 
soils (<0.5 feet bgs), and subsurface soils to a depth of 10 feet bgs. The HHRA is a quantitative and 
qualitative evaluation of potential impacts of Site-derived contaminants on human health, in the 
absence of remediation or institutional controls.  Results of the HHRA are used to determine whether 
residual levels of contaminants in Site media are protective of human health and may be left in place, 
or consideration of remedial alternatives are warranted.  The HHRA results also provide the basis for 
the development of alternatives and risk-based cleanup goals for the Site, as appropriate. 

< 

• 

• 

• 

• 

• 
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The HHRA described herein was conducted in accordance with methods described in Section 6.0 of 
the approved Removal Site Evaluation Work Plan (MWH, 2006).  This HHRA is comprised of a site-
specific conceptual site model (CSM), screening-level HHRA, and baseline HHRA.  Risk 
characterization results expressed as cancer ILCR and non-cancer HI estimates for on-site receptors 
(current/future maintenance personnel, hypothetical future livestock grazers, and hypothetical future 
on-site residents) and for off-site receptors (current/future residents and hypothetical future livestock 
grazers) exposed to soils and sediments at the NECR Site are described below.  
 
For each off-site and on-site area, two scenarios were evaluated: Scenario 1 summarizes risks to 
receptors when only direct soil exposure pathways are considered (i.e., incidental ingestion and 
inhalation of fugitive dust), while Scenario 2 includes five exposure pathways (i.e., incidental ingestion, 
inhalation of fugitive dust, consumption of homegrown produce, consumption of homegrown 
meat/eggs, and external radiation) (USEPA, 2007).  
 
Additionally, the total combined risk for each area was calculated across all exposure pathways.  
Because the results of the risk calculations indicate that even naturally occurring (background) 
conditions exceed EPA�s target risk range, incremental risk, which is the result of the background risk 
subtracted from the total combined risk, was also calculated for each survey area, as well as the Home 
Sites.   
 
Located within the main NECR Site, there are 12 areas of concern which include: NECR-1, NECR-2 
Ponds 1 & 2, Pond 3/3a, Sediment Pad, Sandfill 1, Sandfill 2, Sandfill 3, NEMSA, Boneyard, Vents 3 
& 8, and the Trailer Park.  Each on-site location was evaluated for current/future maintenance 
personnel, the hypothetical future livestock grazer, and hypothetical future on-site residents.  The 
results of the assessment indicated the following: 
 

For current/future maintenance personnel under Scenario 1, no surface or subsurface soils in 
the on-site areas have an incremental risk or HQ above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   

 
For current/future maintenance personnel under Scenario 2, surface soils in eight of the 
areas, and subsurface soils in five of the areas have an incremental risk or HQ above the 
USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  A surface 
soil Ra-226 concentration of 50 pCi/g would result in an estimated incremental risk or HQ 
within the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ < 1. 

 
For the hypothetical future livestock grazer, under Scenario 1, no surface or subsurface soils 
in the on-site areas have an incremental risk or HQ above the USEPA risk management 
range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   

 
For the hypothetical future livestock grazer, under Scenario 2, surface soils in all but one of 
the areas, and subsurface soils in all but three of the areas have an incremental risk or HQ 
above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  
A surface soil Ra-226 concentration of 2.5 pCi/g would result in an estimated incremental 
risk or HQ within the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 
or HQ < 1. 

 
For the hypothetical future on-site resident under Scenario 1, surface soils in all but three of 
the areas have an incremental risk or HQ above the USEPA risk management range of cancer 
risk equal to 1E-06 to 1E-04 or HQ > 1. Risk drivers under Scenario 1 were Ra-226 and 
uranium.  A surface soil Ra-226 concentration of 110 pCi/g would result in an estimated 

• 

• 

• 

• 

• 
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incremental risk or HQ within the USEPA risk management range of cancer risk equal to 1E-
06 to 1E-04 or HQ < 1.  A surface soil uranium concentration of 48 mg/kg would result in 
an estimated incremental risk or HQ within the USEPA risk management range of cancer 
risk equal to 1E-06 to 1E-04 or HQ < 1. 

 
For the hypothetical future on-site resident under Scenario 2, surface soils in all of the areas 
have an incremental risk or HQ above the USEPA risk management range of cancer risk 
equal to 1E-06 to 1E-04 or HQ > 1.  A surface soil Ra-226 concentration of 1.9 pCi/g would 
result in an estimated incremental risk or HQ within the USEPA risk management range of 
cancer risk equal to 1E-06 to 1E-04 or HQ < 1.  A surface soil uranium concentration of 48 
mg/kg would result in an estimated incremental risk or HQ within the USEPA risk 
management range of cancer risk equal to 1E-06 to 1E-04 or HQ < 1. 

 
For a resident under scenario 2, in order to achieve the EPA risk management range of cancer risk 
equal to 1E-06 to 1E-04 or HQ <1, concentrations of Ra-226 in surface soil concentrations cannot 
exceed 1.9 pCi/g, which is below the naturally occurring average levels of Ra-226 levels on the 
Colorado Plateau.    
 
Off-site areas include the nine Home Sites evaluated for residential receptors, the Unnamed Arroyo 
evaluated for the hypothetical future livestock grazer, and background data collected for the purpose 
of comparison to combined risk and hazard estimates for each area. 
 
The results of the risk assessment for residents of the Home Sites indicate the following: 
 

Scenario 1 - none of the Home Sites have an incremental risk or HQ above the USEPA risk 
management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1. Home Site #5 was 
associated with the highest ILCR (2E-05) estimated for any of the home sites. However, the 
ILCR due to background soils under scenario 1 was estimated as 1E-05.  

 
Scenario 2 � none of the Home Sites on the western side of the Unnamed Arroyo (Home 
Sites #1 through #5) have an incremental risk or HQ above the USEPA risk management 
range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.   

 
Scenario 2 - none of the Home Sites on the eastern side of the Unnamed Arroyo (Home Sites 
#6, #7, #8 and #9) have incremental ILCR or HQ estimates above the USEPA risk 
management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1, based on EPA�s post-
removal confirmation sampling results. The total ILCR for all Home Sites on the eastern side 
of the Unnamed Arroyo were equal to 1E-04. For comparison, the total ILCR estimate for 
background soil was equal to 2E-04.  Both the site-related and background risk estimates 
presented in this baseline ILCR are likely over-estimated as described in the Uncertainty 
Analysis (Section 4.4). 

 
Incremental risk estimates greater than 1E-04 are attributable to the consumption of homegrown 
produce, the consumption of homegrown meat, and the external exposure pathways considered in 
Scenario 2.  Actual exposures will be lower than those assumed if vegetable gardens are not used, if 
livestock do not graze in the area, and/or if a concrete slab is part of the foundation at these Home 
Sites.  In addition, it may not be appropriate to consider the latter indirect exposure pathways given 
that the risk-based Soil Screening Levels (SSLs) for Ra-226 for external exposure, consumption of 
homegrown produce, and consumption of homegrown meat based on a risk level of 10-6 are 0.01 
pCi/g, 0.069 pCi/g and 0.024 pCi/g, respectively, and are below the site-specific background level of 
1.0 pCi/g.  It should also be noted that the exposure and risk estimates described in this HHRA are 
biased high due to the soil sampling design.  Field screening was used to identify biased locations for 

• 

• 

• 

• 
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the collection of soil samples.  In turn, the 95% UCL on the mean concentration of these biased soil 
samples was used to estimate exposure doses and risk estimates.  In most cases, the concentrations 
observed at biased sample locations are representative of only a very minor portion of the entire 
home site.  
 
For the hypothetical future livestock grazer within the Unnamed Arroyo evaluated under Scenario 1 
and 2,  neither surface soil or subsurface soil concentrations of any COPC has an incremental risk or 
HQ above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 or HQ > 1.  
 
For the background data, only surface soil samples were collected.  For Scenario 1, no soil 
concentrations of any COPC have a cumulative risk or HQ above the USEPA risk management range 
of cancer risk equal to 1E-06 to 1E-04 or HQ > 1. For Scenario 2, arsenic and Ra-226 contribute to 
incremental risks above the USEPA risk management range of cancer risk equal to 1E-06 to 1E-04 
and/or HQ > 1 due to soil ingestion, the consumption of homegrown produce and meat and 
exposure to external radiation. 
 
Different sources of uncertainty described in the report are incorporated into the risk estimate.  
Because the majority of these uncertainties err on the conservative side, the estimated risks presented 
in the HHRA for NECR most likely represent upper bound estimates; the actual risks are anticipated 
to be less.  The protective nature of these assumptions is demonstrated by risk estimates associated 
with background concentrations of Ra-226 and non-radiological constituents in soil.  The total ILCR 
for measured concentrations of all constituents in background soil (assuming scenario 2) was 
estimated as 2E-04.  Therefore, it is appropriate to consider both Scenario 1 and 2 in making risk 
management decisions.  
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TABLES



cpm Average cpm Average cpm Average cpm Average
3,808 13,992 4,128 -
3,856 13,892 4,096 -
3,857 13,573 4,102 -
6,794 22,199 7,109 -
6,728 22,519 7,192 -
6,779 22,478 7,144 -
6,315 21,525 6,705 -
6,352 21,524 6,664 -
6,337 21,764 6,738 -
4,809 17,195 5,177 -
4,823 16,869 5,034 -
4,873 16,990 5,118 -
5,256 18,268 5,503 -
5,122 18,357 5,434 -
5,057 18,639 5,409 -
4,111 15,318 4,274 -
4,074 15,219 4,298 -
3,922 15,430 4,296 -
4,339 16,497 4,755 -
4,502 16,555 4,687 -
4,390 16,839 4,602 -
5,798 23,880 6,279 24,386
5,861 23,686 6,231 24,319
5,977 23,959 6,202 24,249
7,045 29,267 7,422 -
7,188 29,505 7,508 -
6,960 28,733 7,468 -
21,588 64,550 22,970 65,453
21,377 65,569 22,448 65,176
21,623 64,340 22,801 65,774 32.3 3.7
4,750 20,267 5,104 -
4,881 20,165 5,067 -
4,737 19,996 5,033 -
6,061 25,597 6,402 -
6,205 25,634 6,432 -
5,993 25,241 6,483 -
6,662 27,457 7,168 -
6,547 27,273 7,206 -
6,871 27,667 7,251 -
8,258 29,400 8,802 -
8,314 29,178 8,754 -
8,354 29,031 8,780 -
7,086 30,194 7,616 29,230
7,361 29,917 7,681 29,721
7,349 29,735 7,649 30,080 8.8 0.5
6,441 24,754 6,838 -
6,580 24,852 6,744 -
6,287 23,833 6,808 -
71,402 208,986 77,091 -
71,884 205,275 76,034 -
72,894 214,062 76,010 -
29,639 92,060 31,655
28,306 91,682 31,448
28,737 91,822 30,500
3,676 11,798 3,941 12,310
3,902 12,139 3,894 12,145
3,618 12,150 3,992 12,271

1.  Gamma radiation level measurements with Detector #408522-30 for locations NECR-COR-A-01, 02, 03, 04, 05, 06, 07, 09, 11,12,13,14,16, and 18 were performed on November 7, 2006.
2.  Soil samples were collected at co-locations with the gamma measurements and submitted to a laboratory for analysis of Ra-226.

NECR-COR-A-10

NECR-COR-A-11

Notes:

40.4

1.03,942 12,2423,732 12,029

- 185.0
220 uR/hr, soil sample @1037

NECR-COR-A-03

NECR-COR-A-04

NECR-COR-A-05

NECR-COR-A-06

NECR-COR-A-07

NECR-COR-A-08

NECR-COR-A-09

32 uR/hr, soil sample @0945, Dup sample designated as 
NECR-COR-A-55 @0950

08/18/06 NECR-COR-A-16 6,436 24,480 6,797 - 6.2
40 uR/hr, soil sample @1014

0.4

31,201

08/18/06 NECR-COR-A-14

08/18/06 NECR-COR-A-15

08/18/06 NECR-COR-A-17 72,060 209,441 76,378

28 uR/hr, soil sample @0930
8,309 29,203 8,779

8.9

10.3

25 uR/hr, soil sample @1450

20 uR/hr, soil sample @1500

22 uR/hr, soil sample @1514

20 uR/hr, soil sample @1527

29-20 uR/hr, soil sample @1540

28 uR/hr, soil sample @1604

32 uR/hr, soil sample @1615

75 uR/hr, soil sample @1635, Dup sample designated as 
NECR-COR-A-50 @1640

-

7,208 -

4.5

1.8

3.7

1.1

6.6

1.9

6.8

-

6,693 27,466

7,265 29,949 7,649 29,677

28,894 91,855

25,491

22,740

5,068

6,439

65,468

4,789 20,143 -

21,529 64,820

-

6,702 -

5,110 -

-

-7,148

4,835 17,018

22,399

6,335 21,604

6,767

NECR-COR-A-12

NECR-COR-A-13

13,819 4,109

7,064 29,168

5,145 18,421 5,449

6,086

5,879 23,842

08/18/06 NECR-COR-A-19

08/17/06

08/18/06

08/18/06

08/18/06

08/18/06 NECR-COR-A-18

7,466 -

6,237 24,318

4,410 16,630

3.5

4,036 15,322 4,289 -

4,681 - 1.5

08/17/06 NECR-COR-A-01

NECR-COR-A-02

16-17 uR/hr, soil sample @1428

23-26 uR/hr, soil sample @1440

3,840 1.9

5.4

0.3

0.8

Lead Collimated Bare (Uncollimated) Lead Collimated Bare (Uncollimated)

22 uR/hr, soil sample @0848

32 uR/hr, soil sample @0914

32 uR/hr, soil sample @0922

Table 2.1
Gamma Radiation Levels vs. Ra-226 Soil Concentrations, Mine Site

Gamma Rad Level  (cpm)
DECTECTOR: SPA-3,  SR# 408522-33

Gamma Rad Level  (cpm)
DETECTOR: SPA-3,  SR# 408522-301

Survey
Date1 Comments

Gamma Rad Survey Point 
& Sample Identification

110 uR/hr, soil sample @1103

Near NECRBKG20 @ backg area, 15 uR/hr, soil sample 
@1200

08/17/06

08/17/06

08/17/06

08/17/06

08/17/06

08/17/06

08/17/06

08/17/06

0.7

0.4

0.8

0.3

0.4

0.7

1.1

1.3

0.9

0.6

0.9

8.7

1.9

0.1

Soil Sample2

Ra-226 (pCi/g)

Conc. Error

31.6 3.6

9.2 1.1



Date Area Point No.
Gamma Rad Level 

CPM
Soil Sample Ra-226 

pCi/gm

01-Dec-06 NECR-1, SO South 316 4865 1.3
13-Nov-06 NECR-1, SO North 265 4908 1.6
13-Nov-06 NECR-1, SO North 240 5073 1.5
13-Nov-06 NECR-1, SO North 238 5080 1.6
16-Nov-06 NECR-1, SO East 307 5331 3.8
13-Nov-06 NECR-1, SO North 184 5380 1.2
13-Nov-06 NECR-1, SO North 262 5383 1.4
14-Nov-06 NECR-1, SO East 289 5400 1.8
01-Dec-06 NECR-1, SO South 323 5789 2.6
13-Nov-06 NECR-1, SO North 207 5977 3.1
16-Nov-06 NECR-1, SO East 293 6158 7.0
13-Nov-06 NECR-1, SO North 230 6557 6.9
14-Nov-06 NECR-1, SO East 266 7610 1.7
01-Dec-06 NECR-1, SO South 326 7908 5.2
13-Nov-06 NECR-1, SO North 173 9954 4.6
13-Nov-06 NECR-1, SO North 164 19872 35.7
14-Nov-06 NECR-1, SO East 281 37406 80.5

09-Nov-06 Pond 1&2 76 10,358 2.2
09-Nov-06 Sandfill 3 2 10,387 15.3
07-Nov-06 NECR-1 101 10437 12.7
10-Nov-06 Sandfill 2 7 10,505 16.1
10-Nov-06 Sandfill 2 12 10,586 6.2
10-Nov-06 Sandfill 1 43 10,879 6.7
17-Nov-06 Pond 1&2 42 11,185 1.0
08-Nov-06 Pond 3 27 11,737 4.7
09-Nov-06 Pond 3 57 12,207 2.8
07-Nov-06 Pond 3 15 12,447 18.8
10-Nov-06 NECR-2 69 12,599 8.9
10-Nov-06 Sandfill 1 50 12,689 15.7
10-Nov-06 Sandfill 1 30 12,777 14.3
08-Nov-06 NECR-1 49 12820 29.3
09-Nov-06 Sediment Pad 11 12,946 3.8
10-Nov-06 Pond 1&2 56 14,024 11.2
07-Nov-06 NECR-1 93 14402 35.7
09-Nov-06 NECR-2 71 14,523 40.0
09-Nov-06 Sandfill 3 8 14,637 1.4
10-Nov-06 Sandfill 2 11 15,448 6.2
09-Nov-06 Sandfill 3 10 15,681 33.4
09-Nov-06 Sandfill 3 6 15,867 17.4
09-Nov-06 Sandfill 3 9 16,019 31.9
08-Nov-06 NECR-1 28 16041 18.5
09-Nov-06 Sandfill 3 24 16,201 27.4
07-Nov-06 NECR-1 103 16490 20.9
09-Nov-06 Pond 3 63 16,625 3.8
09-Nov-06 Pond 1&2 50 16,747 13.7
08-Nov-06 NECR-1 67 16829 38.3
09-Nov-06 Sediment Pad 18 16,887 1.5
10-Nov-06 Pond 1&2 19 17,022 4.7
08-Nov-06 NECR-1 70 17802 26.1
10-Nov-06 NECR-2 18 17,871 3.6
08-Nov-06 NECR-1 18 18184 21.7
09-Nov-06 Sediment Pad 7 19,678 106.0

ON Site Areas w 10K CPM Survey Points for >10,000 CPM Correlation

NECR-1 Step Out Survey Points for <10,000 CPM Correlation

Table 2.2
Gamma Radiation Level to Surface Soil Ra-226 Regression Data

NECR-1 Step Out Survey and On Site Area >10K CPM Survey Points
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Date Area Point No.
Gamma Rad Level 

CPM
Soil Sample Ra-226 

pCi/gm

Table 2.2
Gamma Radiation Level to Surface Soil Ra-226 Regression Data

NECR-1 Step Out Survey and On Site Area >10K CPM Survey Points

07-Nov-06 NECR-1 129 19698 7.0
13-Nov-06 NECR-1, SO North 164 19872 35.7
09-Nov-06 NECR-2 39 19,939 35.4
10-Nov-06 Sandfill 2 17 20,647 36.4
09-Nov-06 NECR-2 15 20,677 97.2
09-Nov-06 NECR-2 27 21,010 35.3
07-Nov-06 Pond 3 1 21,120 18.8
09-Nov-06 Sandfill 3 26 21,274 19.6
09-Nov-06 Sediment Pad 25 21,621 36.7
09-Nov-06 NECR-2 52 22,046 23.0
09-Nov-06 Sediment Pad 5 22,191 17.7
09-Nov-06 Sediment Pad 20 22,537 12.8
08-Nov-06 Pond 3 46 23,486 19.5
09-Nov-06 NECR-2 20 24,011 38.1
08-Nov-06 NECR-1 47 24256 31.3
08-Nov-06 NECR-1 23 24299 18.3
09-Nov-06 Sandfill 3 25 24,640 26.9
09-Nov-06 Pond 3 65 24,776 39.6
10-Nov-06 Sandfill 2 19 24,945 21.6
08-Nov-06 NECR-1 68 26252 12.8
09-Nov-06 Pond 1&2 24 28,230 26.9
07-Nov-06 NECR-1 137 29493 52.6
08-Nov-06 NECR-1 20 31670 46.2
09-Nov-06 Sediment Pad 8 31,701 25.8
10-Nov-06 Sandfill 1 63 32,153 20.8
07-Nov-06 NECR-1 133 33370 54.7
07-Nov-06 NECR-1 135 34742 63.2
09-Nov-06 Sediment Pad 26 36,363 27.1
09-Nov-06 NECR-2 17 36,878 55.2
14-Nov-06 NECR-1, SO East 281 37406 80.5
07-Nov-06 NECR-1 138 37798 48.6
09-Nov-06 Pond 3 59 38,463 26.9
08-Nov-06 NECR-1 65 40047 28.4
09-Nov-06 Pond 1&2 71 40,879 49.9
09-Nov-06 Pond 3 61 40,887 17.3
08-Nov-06 NECR-1 126 41946 50.9
10-Nov-06 Pond 1&2 14 44,649 96.9
07-Nov-06 NECR-1 131 45205 41.5
10-Nov-06 Sandfill 1 68 45,274 47.3
09-Nov-06 Sediment Pad 15 46,708 33.4
10-Nov-06 Pond 1&2 23 48,888 62.4
10-Nov-06 Sandfill 1 49 49,290 16.8
08-Nov-06 NECR-1 46 50688 58.8
08-Nov-06 NECR-1 44 53006 47.9
08-Nov-06 NECR-1 26 55532 68.4
09-Nov-06 Sediment Pad 6 58,230 38.8
07-Nov-06 NECR-1 90 60717 84.8
09-Nov-06 Sandfill 3 5 62,004 66.9
08-Nov-06 NECR-1 127 62399 93.3
09-Nov-06 Pond 1&2 47 62,918 73.1
08-Nov-06 Pond 3 38 73,114 20.9
08-Nov-06 NECR-1 16 80015 80.8
09-Nov-06 NECR-2 35 84,399 160.8
07-Nov-06 Pond 3 7 84,406 259.0
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Date Area Point No.
Gamma Rad Level 

CPM
Soil Sample Ra-226 

pCi/gm

Table 2.2
Gamma Radiation Level to Surface Soil Ra-226 Regression Data

NECR-1 Step Out Survey and On Site Area >10K CPM Survey Points

07-Nov-06 NECR-1 95 88148 75.7
09-Nov-06 Sandfill 3 14 92,167 123
09-Nov-06 Pond 1&2 82 92,284 177.0
09-Nov-06 Pond 1&2 60 92,295 26.5
09-Nov-06 Sediment Pad 14 110,907 236.0
09-Nov-06 Pond 1&2 77 112,122 48.7
09-Nov-06 Pond 1&2 69 112,771 161.0
09-Nov-06 Sediment Pad 12 119,627 118.0
09-Nov-06 Sediment Pad 21 140,404 85.6
09-Nov-06 Pond 1&2 35 141,363 78.5
08-Nov-06 Pond 3 29 149,128 312.0
09-Nov-06 Pond 1&2 58 320,161 655.0
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Soil Borings & Test Pits1,2

Inside Original Boundary Step-out Samples >0.5 ft bgs
NECR-1 31 16 28
NECR-2 15 4 6
Ponds 1 and 2 19 4 14
Pond 3/3a 15 0 14
Sediment Pad 14 0 9
Sandfill 1 15 3 9
Sandfill 2 13 0 5
Sandfill 3 13 2 7
NEMSA 5 0 13
Boneyard 5 0 11
Trailer Park 0 5 0
Vents 3 & 8 0 5 0
Home Sites 45 0 0
Unnamed Arroyo3 0 0 30

Summary of Soil Sampling Program

4.  Vents 3 & 8 and the Trailer Park areas were added during the field investigations as per FCR #004.

Notes:

Table 2.3

Surface Soil Samples1

1.  The above sample quantities include both gridded (random) samples, as well as judgmental samples.
2.  All test pits and soil borings were within the original survey area boundaries as shown on Figures 2-3 and 2-4.
3.  Soil samples were collected from the Unnamed Arroyo from 0-1, 1-2, and 2-3 feet bgs.



Location ID Ra-2261 As2 Mo Se U V
Reporting Limit 0.1 0.5 5.0 0.2 0.2 5.0
Industrial PRG -- 1.6 5100.0 5100.0 200.0 1000.0

Outdoor Worker 0.0258 -- -- -- -- --
Residential PRG 0.0124 0.39 390.0 390.0 16.0 78.0
Screening Level 2.24 1.6 5100.0 5100.0 200.0 1000.0

NECRBKG-01 0.8 4.4 nd 0.2 0.8 24.7
NECRBKG-02 1.3 9.2 nd 0.7 1.4 29.8
NECRBKG-03 1.1 10.0 nd 0.7 1.8 32.3
NECRBKG-04 1.3 5.1 nd 0.7 1.3 40.7
NECRBKG-05 1.1 4.5 nd 0.5 1.0 30.7
NECRBKG-06 1.0 6.1 nd 0.6 1.1 31.9
NECRBKG-07 1.1 4.2 nd 0.5 1.3 33.5
NECRBKG-08 1.2 3.1 nd 0.4 1.4 32.5
NECRBKG-09 1.2 2.8 nd 0.5 1.4 31.6
NECRBKG-10 0.9 2.5 nd 0.5 1.1 27.3
NECRBKG-11 1.0 2.9 nd 0.4 0.9 30.6
NECRBKG-12 1.2 3.1 nd 0.3 1.0 23.7
NECRBKG-13 1.0 2.8 nd 0.4 1.1 31.2
NECRBKG-14 1.0 2.4 nd 0.2 1.1 20.1
NECRBKG-15 1.2 2.7 nd 0.5 1.2 28.7
NECRBKG-16 0.7 2.7 nd 0.4 1.2 23.0
NECRBKG-17 1.1 3.0 nd nd 1.2 29.0
NECRBKG-18 0.6 2.4 nd nd 1.1 21.2
NECRBKG-19 1.1 2.7 nd 0.2 0.9 18.4
NECRBKG-20 1.0 2.7 nd nd 0.9 20.0
NECRBKG-21 1.0 2.9 nd 0.3 1.0 22.5
NECRBKG-22 0.8 3.4 nd 0.2 0.9 18.0
NECRBKG-23 0.9 2.9 nd nd 0.9 22.6
NECRBKG-24 1.0 2.0 nd nd 0.9 18.8
NECRBKG-25 1.3 2.5 nd nd 1.2 24.9

Average 1.0 3.7 nd 0.4 1.1 26.7
Standard Deviation 0.2 2.0 nd 0.2 0.2 5.8

Notes:
Shaded cells indicate results greater than the screening levels.
nd = not detected above the reporting limit.  One-half the reporting limit was used for statistical parameters.
-- = not applicable
All results in mg/kg, except Ra-226, which is in pCi/g.
1.  Radium 226 precision (+/-) 0.1.
2. The residential non-cancer PRG for arsenic is 22 mg/kg, and the industrial non-cancer PRG is 260 mg/kg.

Table 2.4
Summary of Analytical Results From Background Sampling



Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

08-Nov-06 1 725,375.4 3,948,805.1 11507 4.5
08-Nov-06 2 725,402.1 3,948,805.2 8481 8.7
08-Nov-06 3 725,421.6 3,948,808.3 17937 14.8
08-Nov-06 4 725,364.9 3,948,826.2 12376 5.9
08-Nov-06 5 725,389.2 3,948,829.0 8766 9.4
08-Nov-06 6 725,413.3 3,948,828.0 7241 5.8
08-Nov-06 7 725,440.5 3,948,825.5 7381 6.1
08-Nov-06 8 725,461.8 3,948,826.4 7187 5.6
08-Nov-06 9 725,350.6 3,948,848.6 22595 22.2
08-Nov-06 10 725,374.6 3,948,849.0 49353 65.1
08-Nov-06 11 725,399.3 3,948,848.5 8225 8.1
08-Nov-06 12 725,423.4 3,948,848.8 9282 10.7
08-Nov-06 13 725,447.9 3,948,847.4 10469 2.8
08-Nov-06 14 725,472.7 3,948,849.9 6339 3.6
08-Nov-06 15 725,338.5 3,948,869.9 65159 90.3
08-Nov-06 16 725,366.1 3,948,869.8 80015 114.1
08-Nov-06 17 725,390.8 3,948,869.3 72378 101.9
08-Nov-06 18 725,413.4 3,948,868.3 18184 15.2
08-Nov-06 19 725,438.3 3,948,868.9 15502 10.9
08-Nov-06 20 725,461.5 3,948,870.5 31670 36.8
08-Nov-06 21 725,486.9 3,948,869.7 13018 6.9
08-Nov-06 22 725,508.7 3,948,869.0 6581 4.2
08-Nov-06 23 725,325.9 3,948,890.8 24299 25.0
08-Nov-06 24 725,350.3 3,948,890.8 39603 49.5
08-Nov-06 25 725,374.6 3,948,890.9 58768 80.1
08-Nov-06 26 725,398.9 3,948,891.2 55532 74.9
08-Nov-06 27 725,423.4 3,948,891.6 20946 19.6
08-Nov-06 28 725,445.8 3,948,890.3 16041 11.8
08-Nov-06 29 725,471.9 3,948,888.5 16286 12.1
08-Nov-06 30 725,497.0 3,948,889.1 8914 9.8
08-Nov-06 31 725,522.9 3,948,888.7 16751 12.9
08-Nov-06 32 725,547.8 3,948,890.8 17145 13.5
08-Nov-06 33 725,340.1 3,948,910.0 47725 62.5
08-Nov-06 34 725,363.7 3,948,911.0 49355 65.1
08-Nov-06 35 725,388.4 3,948,910.6 45420 58.8
08-Nov-06 36 725,412.2 3,948,910.8 38089 47.0
08-Nov-06 37 725,436.8 3,948,911.4 19606 17.5
08-Nov-06 38 725,460.0 3,948,911.9 21243 20.1
08-Nov-06 39 725,487.0 3,948,913.1 11917 5.2
08-Nov-06 40 725,511.4 3,948,913.4 9768 11.8
08-Nov-06 41 725,535.9 3,948,913.8 17532 14.1
08-Nov-06 42 725,562.4 3,948,913.8 8022 7.6
08-Nov-06 43 725,354.1 3,948,934.0 39276 48.9
08-Nov-06 44 725,375.8 3,948,932.1 53006 70.9
08-Nov-06 45 725,399.8 3,948,933.7 51944 69.2
08-Nov-06 46 725,424.0 3,948,933.0 50688 67.2
08-Nov-06 47 725,447.8 3,948,933.4 24256 24.9
08-Nov-06 48 725,472.5 3,948,934.1 13183 7.2
08-Nov-06 49 725,496.6 3,948,932.5 12820 6.6
08-Nov-06 50 725,522.9 3,948,940.3 4572 <0.6
08-Nov-06 51 725,545.4 3,948,932.8 8537 8.9
08-Nov-06 52 725,569.7 3,948,930.5 6751 4.6
08-Nov-06 53 725,341.2 3,948,954.2 16935 13.2
08-Nov-06 54 725,362.2 3,948,953.8 53886 72.3

Primary Sample Locations
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Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

Table 3.1
NECR-1 Static Gamma Radiation Survey Results

Gamma Radiation Level
(Collimated 2x2 #408522-33)

Date Point No.

Point Location Coordinates
1983 UTM (meters)

08-Nov-06 55 725,388.4 3,948,953.5 37553 46.2
08-Nov-06 56 725,414.6 3,948,954.6 15136 10.3
08-Nov-06 57 725,438.6 3,948,954.3 35129 42.3
08-Nov-06 58 725,461.6 3,948,953.9 48968 64.4
08-Nov-06 59 725,487.0 3,948,953.8 24949 26.0
08-Nov-06 60 725,512.0 3,948,955.0 11705 4.8
08-Nov-06 61 725,535.5 3,948,953.4 4396 <0.6
08-Nov-06 62 725,559.1 3,948,953.5 10902 3.5
08-Nov-06 63 725,583.7 3,948,954.1 6388 3.7
08-Nov-06 64 725,376.4 3,948,974.6 43422 55.6
08-Nov-06 65 725,399.1 3,948,976.3 40047 50.2
08-Nov-06 66 725,424.6 3,948,976.0 41761 52.9
08-Nov-06 67 725,450.5 3,948,979.2 16829 13.0
08-Nov-06 68 725,472.6 3,948,976.3 26252 28.1
08-Nov-06 69 725,495.8 3,948,976.6 26006 27.7
08-Nov-06 70 725,521.7 3,948,975.0 17802 14.6
08-Nov-06 71 725,545.5 3,948,976.6 8163 8.0
08-Nov-06 72 725,570.8 3,948,974.3 35498 42.9
08-Nov-06 73 725,599.2 3,948,971.7 5637 1.9
08-Nov-06 74 725,387.1 3,948,996.4 44786 57.7
07-Nov-06 75 725,412.9 3,948,997.5 38489 47.7
07-Nov-06 76 725,437.5 3,948,996.5 51493 68.5
07-Nov-06 77 725,461.3 3,948,996.3 13265 7.3
07-Nov-06 78 725,484.7 3,948,993.3 14469 9.2
07-Nov-06 79 725,510.2 3,948,997.3 23748 24.1
07-Nov-06 80 725,535.8 3,948,997.4 43850 56.3
07-Nov-06 81 725,560.3 3,948,995.3 56281 76.1
07-Nov-06 82 725,581.3 3,948,997.2 8975 9.9
07-Nov-06 83 725,606.4 3,948,995.4 145474 218.8
07-Nov-06 84 725,682.1 3,948,994.2 10375 2.7
07-Nov-06 85 725,704.9 3,948,997.4 12551 6.2
07-Nov-06 86 725,730.7 3,948,996.8 19431 17.2
07-Nov-06 87 725,753.2 3,948,996.5 6101 3.0
07-Nov-06 88 725,778.3 3,948,994.9 10556 3.0
08-Nov-06 89 725,398.5 3,949,016.9 21626 20.7
07-Nov-06 90 725,434.4 3,949,015.1 60717 83.2
07-Nov-06 91 725,449.4 3,949,018.3 21054 19.8
07-Nov-06 92 725,472.3 3,949,016.5 6827 4.8
07-Nov-06 93 725,508.2 3,949,016.5 14402 9.1
07-Nov-06 94 725,523.4 3,949,019.0 26588 28.6
07-Nov-06 95 725,546.1 3,949,017.9 88148 127.1
07-Nov-06 96 725,570.5 3,949,018.4 27587 30.2
07-Nov-06 97 725,594.4 3,949,018.3 10754 3.3
07-Nov-06 98 725,621.1 3,949,017.6 19799 17.8
07-Nov-06 99 725,643.5 3,949,017.8 7204 5.7
07-Nov-06 100 725,668.0 3,949,017.3 8633 9.1
07-Nov-06 101 725,692.5 3,949,017.0 10437 2.8
07-Nov-06 102 725,715.9 3,949,020.7 8777 9.5
07-Nov-06 103 725,741.2 3,949,019.7 16490 12.5
07-Nov-06 104 725,764.9 3,949,018.3 18823 16.2
07-Nov-06 105 725,791.1 3,949,019.0 5852 2.4
07-Nov-06 106 725,813.7 3,949,017.3 7051 5.3
08-Nov-06 107 725,412.0 3,949,039.4 22186 21.6
08-Nov-06 108 725,434.8 3,949,040.3 79701 113.6
07-Nov-06 109 725,462.1 3,949,037.8 18421 15.6
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Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

Table 3.1
NECR-1 Static Gamma Radiation Survey Results

Gamma Radiation Level
(Collimated 2x2 #408522-33)

Date Point No.

Point Location Coordinates
1983 UTM (meters)

07-Nov-06 110 725,487.8 3,949,038.8 8220 8.1
07-Nov-06 111 725,512.5 3,949,037.3 7679 6.8
07-Nov-06 112 725,536.6 3,949,036.3 69475 97.3
07-Nov-06 113 725,560.0 3,949,037.9 79793 113.8
07-Nov-06 114 725,584.8 3,949,038.9 19244 16.9
07-Nov-06 115 725,607.4 3,949,040.6 23626 23.9
07-Nov-06 116 725,632.9 3,949,038.7 22297 21.8
07-Nov-06 117 725,657.1 3,949,039.1 7309 5.9
07-Nov-06 118 725,681.5 3,949,038.1 19873 17.9
07-Nov-06 119 725,706.3 3,949,038.4 7647 6.7
07-Nov-06 120 725,730.3 3,949,039.5 11851 5.1
07-Nov-06 121 725,753.6 3,949,040.6 24860 25.9
07-Nov-06 122 725,777.4 3,949,040.3 23760 24.1
07-Nov-06 123 725,802.8 3,949,039.6 11268 4.1
07-Nov-06 124 725,827.7 3,949,039.0 7852 7.2
08-Nov-06 125 725,425.1 3,949,061.7 9426 11.0
08-Nov-06 126 725,446.6 3,949,060.4 41946 53.2
08-Nov-06 127 725,476.2 3,949,063.5 62399 85.9
07-Nov-06 128 725,497.1 3,949,057.1 24809 25.8
07-Nov-06 129 725,521.1 3,949,056.4 19698 17.6
07-Nov-06 130 725,545.4 3,949,057.8 53449 71.6
07-Nov-06 131 725,570.2 3,949,056.6 45205 58.4
07-Nov-06 132 725,594.4 3,949,057.4 34165 40.8
07-Nov-06 133 725,618.7 3,949,057.5 33370 39.5
07-Nov-06 134 725,644.1 3,949,059.2 26907 29.1
07-Nov-06 135 725,668.4 3,949,058.9 34742 41.7
07-Nov-06 136 725,691.3 3,949,059.3 21509 20.5
07-Nov-06 137 725,716.1 3,949,061.2 29493 33.3
07-Nov-06 138 725,743.8 3,949,059.2 37798 46.6
07-Nov-06 139 725,765.1 3,949,058.8 48202 63.2
07-Nov-06 140 725,790.5 3,949,060.7 9890 12.1
07-Nov-06 141 725,815.4 3,949,059.0 7820 7.2
08-Nov-06 142 725,485.7 3,949,080.3 10596 3.0
08-Nov-06 143 725,509.5 3,949,080.1 31568 36.6
08-Nov-06 144 725,533.5 3,949,082.4 49257 64.9
08-Nov-06 145 725,559.1 3,949,080.9 38198 47.2
08-Nov-06 146 725,583.4 3,949,080.7 20300 18.6
08-Nov-06 147 725,609.2 3,949,080.9 35327 42.6
08-Nov-06 148 725,631.9 3,949,079.9 18496 15.7
08-Nov-06 149 725,657.3 3,949,079.8 71156 99.9
08-Nov-06 150 725,680.1 3,949,079.1 14110 8.7
08-Nov-06 151 725,704.4 3,949,079.6 11364 4.3
08-Nov-06 152 725,728.2 3,949,080.5 7752 7.0
08-Nov-06 153 725,752.3 3,949,081.2 6566 4.2
08-Nov-06 154 725,780.5 3,949,081.9 7733 7.0
07-Nov-06 155 725,802.2 3,949,080.9 12924 6.8
07-Nov-06 156 725,827.2 3,949,080.0 13907 8.3

13-Nov-06 157 725,473.1 3,949,100.7 10339 2.6
13-Nov-06 158 725,498.2 3,949,101.3 7204 5.7
13-Nov-06 159 725,523.9 3,949,102.0 25545 27.0
13-Nov-06 160 725,547.6 3,949,102.6 37812 46.6
13-Nov-06 161 725,571.8 3,949,101.8 30446 34.8
13-Nov-06 162 725,596.5 3,949,101.9 10548 3.0
13-Nov-06 163 725,620.4 3,949,102.1 16230 12.1

North Step-out Sample Locations
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Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

Table 3.1
NECR-1 Static Gamma Radiation Survey Results

Gamma Radiation Level
(Collimated 2x2 #408522-33)

Date Point No.

Point Location Coordinates
1983 UTM (meters)

13-Nov-06 164 725,646.0 3,949,102.3 19872 17.9
13-Nov-06 165 725,668.3 3,949,101.4 10040 2.2
13-Nov-06 166 725,692.9 3,949,100.6 8919 9.8
13-Nov-06 167 725,717.1 3,949,100.0 6956 5.1
13-Nov-06 168 725,741.0 3,949,100.0 8529 8.9
13-Nov-06 169 725,765.5 3,949,100.7 8896 9.7
13-Nov-06 170 725,791.1 3,949,102.0 7520 6.4
13-Nov-06 171 725,816.0 3,949,100.5 8180 8.0
13-Nov-06 172 725,485.6 3,949,122.5 7060 5.3
13-Nov-06 173 725,509.1 3,949,123.2 9954 12.3
13-Nov-06 174 725,535.0 3,949,123.2 9405 11.0
13-Nov-06 175 725,557.8 3,949,123.0 61150 83.9
13-Nov-06 176 725,582.9 3,949,122.9 23864 24.3
13-Nov-06 177 725,607.3 3,949,122.9 10183 2.4
13-Nov-06 178 725,631.0 3,949,123.4 12550 6.2
13-Nov-06 179 725,654.5 3,949,124.1 11081 3.8
13-Nov-06 180 725,679.6 3,949,123.6 8416 8.6
13-Nov-06 181 725,703.8 3,949,121.7 7019 5.2
13-Nov-06 182 725,728.4 3,949,125.0 6038 2.9
13-Nov-06 183 725,753.5 3,949,121.2 8326 8.4
13-Nov-06 184 725,776.8 3,949,123.0 5380 1.3
13-Nov-06 185 725,802.9 3,949,124.1 5775 2.3
13-Nov-06 186 725,827.4 3,949,123.8 7340 6.0
13-Nov-06 201 725,536.0 3,949,165.8 14153 8.7
13-Nov-06 202 725,559.2 3,949,166.1 7961 7.5
13-Nov-06 203 725,583.8 3,949,166.0 13606 7.9
13-Nov-06 204 725,609.1 3,949,165.2 8432 8.6
13-Nov-06 205 725,632.4 3,949,165.2 36494 44.5
13-Nov-06 206 725,658.2 3,949,165.1 6654 4.4
13-Nov-06 207 725,680.8 3,949,163.4 5977 2.7
13-Nov-06 208 725,706.1 3,949,164.1 6103 3.0
13-Nov-06 209 725,730.6 3,949,164.2 5940 2.6
13-Nov-06 210 725,755.0 3,949,165.1 5482 1.5
13-Nov-06 211 725,780.1 3,949,164.7 5684 2.0
13-Nov-06 212 725,804.0 3,949,165.3 5786 2.3
13-Nov-06 213 725,827.4 3,949,162.0 7087 5.4
13-Nov-06 230 725,582.3 3,949,207.6 6557 4.1
13-Nov-06 231 725,607.1 3,949,207.9 20281 18.5
13-Nov-06 232 725,631.4 3,949,207.6 23723 24.0
13-Nov-06 233 725,655.1 3,949,207.8 7928 7.4
13-Nov-06 234 725,679.2 3,949,207.4 7750 7.0
13-Nov-06 235 725,703.6 3,949,207.5 5595 1.8
13-Nov-06 236 725,727.3 3,949,207.4 6067 3.0
13-Nov-06 237 725,751.0 3,949,206.9 5863 2.5
13-Nov-06 238 725,776.9 3,949,205.9 5080 <0.6
13-Nov-06 239 725,801.3 3,949,207.0 5115 0.7
13-Nov-06 240 725,828.1 3,949,207.5 5073 <0.6
13-Nov-06 256 725,608.0 3,949,250.5 9588 11.4
13-Nov-06 257 725,633.5 3,949,248.7 5474 1.5
13-Nov-06 258 725,657.0 3,949,247.9 14804 9.8
13-Nov-06 259 725,681.5 3,949,248.1 5944 2.7
13-Nov-06 260 725,704.0 3,949,247.3 6414 3.8
13-Nov-06 261 725,730.8 3,949,248.0 5966 2.7
13-Nov-06 262 725,754.1 3,949,246.6 5383 1.3
13-Nov-06 263 725,779.5 3,949,247.9 5352 1.2
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Table 3.1
NECR-1 Static Gamma Radiation Survey Results

Gamma Radiation Level
(Collimated 2x2 #408522-33)

Date Point No.

Point Location Coordinates
1983 UTM (meters)

13-Nov-06 264 725,804.4 3,949,248.9 5220 0.9
13-Nov-06 265 725,827.8 3,949,248.0 4908 <0.6

14-Nov-06 266 725,802.0 3,948,996.3 7610 6.7
14-Nov-06 267 725,826.5 3,948,996.1 9057 10.1
14-Nov-06 268 725,851.0 3,948,995.9 21443 20.4
14-Nov-06 269 725,912.1 3,949,017.2 7047 5.3
14-Nov-06 270 725,863.1 3,949,017.6 10077 2.2
14-Nov-06 271 725,875.4 3,949,039.0 8904 9.8
14-Nov-06 272 725,923.2 3,949,038.0 5967 2.7
14-Nov-06 273 725,863.1 3,949,059.7 6368 3.7
14-Nov-06 274 725,911.9 3,949,059.6 16528 12.5
14-Nov-06 275 725,927.0 3,949,058.9 6410 3.8
14-Nov-06 276 725,956.4 3,949,058.6 5614 1.9
14-Nov-06 277 725,874.7 3,949,080.4 9384 10.9
14-Nov-06 278 725,922.6 3,949,080.9 10609 3.1
14-Nov-06 279 725,972.5 3,949,081.4 7905 7.4
14-Nov-06 280 725,862.9 3,949,101.5 18294 15.4
14-Nov-06 281 725,911.4 3,949,102.1 37406 45.9
14-Nov-06 282 725,947.4 3,949,102.0 8298 8.3
14-Nov-06 283 725,875.1 3,949,122.9 8327 8.4
14-Nov-06 284 725,923.2 3,949,123.0 8666 9.2
14-Nov-06 285 725,972.5 3,949,122.6 6452 3.9
14-Nov-06 286 725,851.2 3,949,144.3 6445 3.9
14-Nov-06 287 725,898.9 3,949,144.5 7617 6.7
14-Nov-06 288 725,948.0 3,949,144.4 27874 30.7
14-Nov-06 289 725,875.4 3,949,165.3 5400 1.4
14-Nov-06 290 725,923.2 3,949,165.2 6467 3.9
14-Nov-06 291 725,972.1 3,949,163.9 14088 8.6
14-Nov-06 292 725,851.1 3,949,186.4 5050 <0.6
16-Nov-06 293 725,899.1 3,949,186.6 6158 3.2
16-Nov-06 294 725,948.3 3,949,186.3 6353 3.6
16-Nov-06 295 726,007.1 3,949,122.4 7101 5.4
16-Nov-06 296 725,971.7 3,949,142.6 20349 18.6
16-Nov-06 297 726,011.6 3,949,142.6 8397 8.5
16-Nov-06 298 726,013.7 3,949,164.8 8367 8.5
16-Nov-06 299 726,016.2 3,949,185.7 24537 25.4
16-Nov-06 300 725,971.9 3,949,186.0 6387 3.7
16-Nov-06 301 726,014.2 3,949,207.4 12180 5.6
16-Nov-06 302 725,983.4 3,949,206.6 6428 3.8
16-Nov-06 303 725,989.7 3,949,228.9 5243 1.0
16-Nov-06 304 726,011.0 3,949,228.2 8326 8.4
16-Nov-06 305 726,007.7 3,949,249.6 7381 6.1
16-Nov-06 306 726,002.1 3,949,271.6 5827 2.4
16-Nov-06 307 725,989.4 3,949,248.1 5331 1.2
16-Nov-06 308 725,978.2 3,949,058.9 6076 3.0
16-Nov-06 309 725,967.1 3,949,039.1 5799 2.3
16-Nov-06 310 725,955.4 3,949,016.1 6602 4.2
16-Nov-06 311 725,861.8 3,948,995.9 20578 19.0

East Step-out Sample Locations
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Table 3.1
NECR-1 Static Gamma Radiation Survey Results

Gamma Radiation Level
(Collimated 2x2 #408522-33)

Date Point No.

Point Location Coordinates
1983 UTM (meters)

28-Nov-06 312 725,486.9 3,948,828.7 8602 9.0
28-Nov-06 313 725,514.2 3,948,827.8 8483 8.8
28-Nov-06 314 725,470.0 3,948,803.2 8858 9.7
01-Dec-06 315 725,448.8 3,948,807.1 9276 10.7
01-Dec-06 316 725,538.4 3,948,827.4 4865 <0.6
01-Dec-06 317 725,498.3 3,948,848.3 9901 12.2
01-Dec-06 318 725,524.0 3,948,848.5 62291 85.8
01-Dec-06 319 725,546.9 3,948,848.5 20850 19.5
01-Dec-06 320 725,570.3 3,948,850.5 6899 4.9
01-Dec-06 321 725,558.6 3,948,869.9 18342 15.4
01-Dec-06 322 725,582.7 3,948,870.6 7021 5.2
01-Dec-06 323 725,608.8 3,948,869.6 5789 2.3
01-Dec-06 324 725,572.0 3,948,890.2 14578 9.4
01-Dec-06 325 725,596.6 3,948,891.1 22182 21.6
01-Dec-06 326 725,619.2 3,948,891.3 7908 7.4
01-Dec-06 327 725,643.6 3,948,891.5 5887 2.5
01-Dec-06 328 725,680.6 3,948,912.2 5775 2.3
01-Dec-06 329 725,652.6 3,948,912.5 7666 6.8
01-Dec-06 330 725,630.0 3,948,913.5 14672 9.6
01-Dec-06 331 725,606.5 3,948,911.8 8792 9.5
01-Dec-06 332 725,582.9 3,948,911.9 11642 4.7
01-Dec-06 333 725,594.6 3,948,932.3 8579 9.0
01-Dec-06 334 725,619.3 3,948,932.6 11592 4.6
01-Dec-06 335 725,644.4 3,948,932.1 9754 11.8
01-Dec-06 336 725,682.9 3,948,954.7 6852 4.8
01-Dec-06 338 725,607.1 3,948,954.1 5242 1.0
01-Dec-06 339 725,632.7 3,948,954.4 9561 11.3
01-Dec-06 340 725,656.1 3,948,953.4 6942 5.1
01-Dec-06 341 725,620.3 3,948,975.2 5808 2.3
01-Dec-06 342 725,643.4 3,948,974.4 5971 2.7
01-Dec-06 343 725,669.4 3,948,974.3 5474 1.5
01-Dec-06 344 725,657.0 3,948,995.6 6583 4.2
01-Dec-06 345 725,631.4 3,948,995.0 6521 4.0
01-Dec-06 346 725,716.8 3,948,975.3 6820 4.8
01-Dec-06 347 725,692.7 3,948,975.5 8779 9.5
01-Dec-06 348 725,669.6 3,948,932.4 6451 3.9
01-Dec-06 349 725,690.9 3,948,933.7 5970 2.7
14-Nov-06 350 725,994.6 3,949,082.7 5860 2.5
16-Nov-06 351 726,000.4 3,949,101.1 6835 4.8

19.6
26.8

Notes:
1.  Point #337 was not surveyed

South Step-out Sample Locations

2.  Points #187 to 200, #214 to 229, #241 to 255 in east-west transects were not surveyed as these transects were 
skipped to start 80 x 160 grids.

Average
Standard Deviation
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Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

10-Nov-06 1 724,984.3 3,948,224.1 4,709 <0.6
09-Nov-06 2 725,010.5 3,948,224.2 6,418 3.8
09-Nov-06 3 725,035.4 3,948,223.8 8,719 9.3
09-Nov-06 4 725,000.4 3,948,247.9 6,256 3.4
09-Nov-06 5 725,023.7 3,948,247.6 25,943 27.6
09-Nov-06 6 725,046.0 3,948,245.0 5,926 2.6
09-Nov-06 7 724,841.0 3,948,266.1 4,736 0.6
09-Nov-06 8 724,867.3 3,948,267.8 7,080 5.4
10-Nov-06 9 724,987.3 3,948,268.2 5,367 1.3
09-Nov-06 10 725,010.6 3,948,265.3 99,457 145.2
09-Nov-06 11 725,037.2 3,948,268.0 58,213 79.2
09-Nov-06 12 725,062.2 3,948,267.7 6,484 4.0
09-Nov-06 13 724,826.8 3,948,288.9 3,831 <0.6
09-Nov-06 14 724,852.5 3,948,290.0 5,753 2.2
09-Nov-06 15 724,881.1 3,948,288.4 20,677 19.2
09-Nov-06 16 724,900.5 3,948,289.2 8,266 8.2
09-Nov-06 17 724,929.8 3,948,287.6 36,878 45.1
10-Nov-06 18 724,968.7 3,948,294.7 17,871 14.7
09-Nov-06 19 725,000.1 3,948,290.3 34,105 40.7
09-Nov-06 20 725,023.0 3,948,286.7 24,011 24.5
09-Nov-06 21 725,048.2 3,948,288.0 6,764 4.6
09-Nov-06 22 724,839.4 3,948,307.0 5,391 1.3
09-Nov-06 23 724,864.4 3,948,309.3 9,472 11.1
09-Nov-06 24 724,888.8 3,948,310.1 13,046 7.0
09-Nov-06 25 724,913.1 3,948,308.1 32,328 37.8
09-Nov-06 26 724,937.7 3,948,310.6 41,158 51.9
09-Nov-06 27 724,962.9 3,948,310.2 21,010 19.7
09-Nov-06 28 724,988.1 3,948,308.2 18,668 16.0
09-Nov-06 29 725,012.3 3,948,310.5 21,008 19.7
09-Nov-06 30 725,037.3 3,948,310.3 24,444 25.2
09-Nov-06 31 725,058.9 3,948,308.9 12,034 5.3
09-Nov-06 32 724,827.2 3,948,331.8 5,068 <0.6
09-Nov-06 33 724,850.2 3,948,330.6 4,837 <0.6
09-Nov-06 34 724,877.0 3,948,330.9 16,710 12.8
09-Nov-06 35 724,901.4 3,948,330.5 84,399 121.1
09-Nov-06 36 724,927.3 3,948,331.0 22,723 22.4
09-Nov-06 37 724,949.3 3,948,330.8 8,943 9.9
09-Nov-06 38 724,976.0 3,948,329.5 19,234 16.9
09-Nov-06 39 725,000.3 3,948,330.0 19,939 18.0
09-Nov-06 40 725,017.5 3,948,327.6 37,549 46.2
09-Nov-06 41 724,814.0 3,948,352.6 4,652 <0.6
09-Nov-06 42 724,847.8 3,948,348.8 9,070 10.2
09-Nov-06 43 724,864.7 3,948,353.4 143,215 215.2
09-Nov-06 44 724,890.7 3,948,352.1 23,195 23.2
09-Nov-06 45 724,913.1 3,948,351.5 35,142 42.3
09-Nov-06 46 724,937.2 3,948,353.5 11,566 4.6
09-Nov-06 47 724,963.4 3,948,351.0 17,041 13.4
09-Nov-06 48 724,985.7 3,948,352.3 15,967 11.6
09-Nov-06 49 725,006.7 3,948,352.6 51,947 69.2

Gamma Rad Level
(Collimated 2x2 #408522-33)

Table 3.2

Date Point No.

Point Location Coordinates
1983 UTM (meters)

NECR-2 Static Gamma Radiation Survey Results

Primary Sample Locations
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Gamma Rad Level
(Collimated 2x2 #408522-33)

Table 3.2

Point Location Coordinates
1983 UTM (meters)

NECR-2 Static Gamma Radiation Survey Results

09-Nov-06 50 724,829.4 3,948,372.2 6,122 3.1
09-Nov-06 51 724,853.3 3,948,373.6 18,901 16.3
09-Nov-06 52 724,877.7 3,948,371.8 22,046 21.4
09-Nov-06 53 724,900.6 3,948,372.5 10,395 2.7
09-Nov-06 54 724,924.7 3,948,373.9 8,739 9.4
09-Nov-06 55 724,948.8 3,948,374.0 11,111 3.9
09-Nov-06 56 724,973.3 3,948,371.3 7,314 5.9
09-Nov-06 57 724,996.5 3,948,369.0 60,240 82.5
09-Nov-06 58 724,813.7 3,948,392.4 4,086 <0.6
09-Nov-06 59 724,837.8 3,948,395.1 7,950 7.5
09-Nov-06 60 724,864.4 3,948,395.1 20,112 18.3
09-Nov-06 61 724,890.8 3,948,394.7 46,882 61.1
10-Nov-06 62 724,912.9 3,948,394.3 13,887 8.3
09-Nov-06 63 724,939.7 3,948,394.1 10,520 2.9
09-Nov-06 64 724,961.6 3,948,394.5 7,019 5.2
09-Nov-06 65 724,985.6 3,948,393.0 55,096 74.2
09-Nov-06 66 724,830.0 3,948,414.7 4,622 <0.6
09-Nov-06 67 724,854.7 3,948,414.1 11,626 4.7
09-Nov-06 68 724,875.5 3,948,415.5 15,477 10.9
10-Nov-06 69 724,899.8 3,948,416.1 12,599 6.2
10-Nov-06 70 724,925.8 3,948,416.1 11,172 4.0
09-Nov-06 71 724,950.0 3,948,416.1 14,523 9.3
09-Nov-06 72 724,975.7 3,948,414.7 33,150 39.1
09-Nov-06 73 724,911.7 3,948,436.1 9,176 10.4
09-Nov-06 74 724,936.2 3,948,436.9 9,150 10.4
09-Nov-06 75 724,962.5 3,948,434.4 6,003 2.8

14-Nov-06 76 724929.9 3948457.5 7,113 5.5
14-Nov-06 77 724951.0 3948456.8 6,352 3.6
14-Nov-06 78 724975.1 3948456.9 5,122 0.7
14-Nov-06 79 724999.0 3948456.8 5,544 1.7
14-Nov-06 80 725024.2 3948456.8 5,454 1.5
14-Nov-06 81 725049.0 3948456.3 5,634 1.9
14-Nov-06 82 725037.2 3948436.2 6,048 2.9
14-Nov-06 83 725010.9 3948435.9 5,587 1.8
14-Nov-06 84 724985.9 3948435.3 6,869 4.9
14-Nov-06 85 724999.4 3948413.9 5,349 1.2
14-Nov-06 86 725024.0 3948414.0 5,989 2.8
14-Nov-06 87 725049.2 3948413.3 6,205 3.3
14-Nov-06 88 725037.7 3948394.3 7,012 5.2
14-Nov-06 89 725013.0 3948394.2 6,343 3.6
14-Nov-06 90 725018.5 3948372.4 6,232 3.3
14-Nov-06 91 725046.2 3948377.5 6,197 3.3
14-Nov-06 92 725038.4 3948350.8 15,635 11.1
14-Nov-06 93 724938.9 3948481.9 7,061 5.3
14-Nov-06 94 724961.9 3948481.3 5,585 1.8
14-Nov-06 95 724986.6 3948481.7 5,776 2.3
14-Nov-06 96 725012.3 3948481.0 5,429 1.4
14-Nov-06 97 725040.0 3948479.3 5,178 0.8
16-Nov-06 98 725062.8 3948481.2 4,862 <0.6
16-Nov-06 99 725087.7 3948480.9 5,054 <0.6
16-Nov-06 100 725073.4 3948456.9 4,742 <0.6

Step-out Sample Locations
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Gamma Rad Level
(Collimated 2x2 #408522-33)

Table 3.2

Point Location Coordinates
1983 UTM (meters)

NECR-2 Static Gamma Radiation Survey Results

16-Nov-06 101 725098.7 3948457.6 4,824 <0.6
16-Nov-06 102 725085.9 3948438.0 4,976 <0.6
16-Nov-06 103 725108.5 3948437.6 4,999 <0.6
16-Nov-06 104 725075.7 3948506.4 5,174 0.8
16-Nov-06 105 725049.3 3948502.8 5,504 1.6
16-Nov-06 106 725023.4 3948503.1 6,941 5.1
16-Nov-06 107 725025.7 3948523.2 5,877 2.5
16-Nov-06 108 725049.6 3948522.7 5,775 2.3
16-Nov-06 109 725072.7 3948522.6 4,945 <0.6
16-Nov-06 110 725071.2 3948544.6 5,300 1.1
16-Nov-06 111 725040.9 3948544.4 6,935 5.0
16-Nov-06 112 725054.5 3948565.7 11,055 3.8
16-Nov-06 113 724889.6 3948435.6 7,521 6.4
16-Nov-06 114 724878.3 3948457.5 20,672 19.2
16-Nov-06 115 724901.1 3948455.8 7,858 7.3
28-Nov-06 116 724,982.7 3,948,500.9 7,268 5.8
28-Nov-06 117 725,002.3 3,948,524.0 7,488 6.4
28-Nov-06 118 725,022.6 3,948,545.6 7,459 6.3

15.6
29.7

Average
Standard Deviation
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Easting Northing CPM
Equivalent

Surface Soil Ra-
10-Nov-06 1 725,498.2 3,948,562.4 5,886 2.5
10-Nov-06 2 725,521.3 3,948,561.5 3,616 <0.6
10-Nov-06 3 725,546.5 3,948,563.2 3,717 <0.6
10-Nov-06 4 725,485.7 3,948,583.1 4,085 <0.6
10-Nov-06 5 725,509.9 3,948,582.5 8,811 9.5
10-Nov-06 6 725,534.6 3,948,583.4 5,787 2.3
10-Nov-06 7 725,558.7 3,948,583.0 9,517 11.2
10-Nov-06 8 725,582.7 3,948,583.1 3,769 <0.6
10-Nov-06 9 725,497.6 3,948,603.8 4,954 <0.6
10-Nov-06 10 725,522.1 3,948,604.1 8,391 8.5
10-Nov-06 11 725,546.5 3,948,604.3 7,128 5.5
10-Nov-06 12 725,570.8 3,948,604.2 7,203 5.7
10-Nov-06 13 725,595.2 3,948,604.3 4,898 <0.6
10-Nov-06 14 725,486.0 3,948,624.6 6,176 3.2
10-Nov-06 15 725,510.2 3,948,625.0 28,900 32.3
10-Nov-06 16 725,534.0 3,948,624.4 5,152 0.8
10-Nov-06 17 725,559.2 3,948,625.5 4,933 <0.6
10-Nov-06 18 725,583.3 3,948,625.6 11,335 4.2
10-Nov-06 19 725,606.5 3,948,624.0 5,401 1.4
10-Nov-06 20 725,497.6 3,948,646.5 4,978 <0.6
10-Nov-06 21 725,518.6 3,948,646.0 4,459 <0.6
10-Nov-06 22 725,546.6 3,948,646.8 5,168 0.8
10-Nov-06 23 725,570.7 3,948,646.5 10,646 3.1
10-Nov-06 24 725,595.1 3,948,646.9 12,287 5.8
10-Nov-06 25 725,606.9 3,948,648.1 6,823 4.8
10-Nov-06 26 725,486.1 3,948,666.8 5,086 0.6
10-Nov-06 27 725,509.6 3,948,667.6 4,975 <0.6
10-Nov-06 28 725,534.3 3,948,667.3 4,103 <0.6
10-Nov-06 29 725,559.2 3,948,667.2 5,714 2.1
10-Nov-06 30 725,582.5 3,948,667.6 12,777 6.5
10-Nov-06 31 725,606.4 3,948,665.9 8,919 9.8
10-Nov-06 32 725,630.2 3,948,667.2 5,666 2.0
10-Nov-06 33 725,472.9 3,948,688.6 10,214 2.4
10-Nov-06 34 725,498.3 3,948,688.4 7,376 6.1
10-Nov-06 35 725,521.9 3,948,689.1 4,299 <0.6
10-Nov-06 36 725,546.6 3,948,688.2 3,833 <0.6
10-Nov-06 37 725,571.7 3,948,688.2 6,511 4.0
10-Nov-06 38 725,599.6 3,948,690.1 9,557 11.3
10-Nov-06 39 725,620.3 3,948,689.3 7,114 5.5
10-Nov-06 40 725,461.5 3,948,709.8 3,649 <0.6
10-Nov-06 41 725,486.9 3,948,709.8 4,649 <0.6
10-Nov-06 42 725,508.1 3,948,710.9 15,910 11.5
10-Nov-06 43 725,533.8 3,948,710.1 10,879 3.5
10-Nov-06 44 725,559.4 3,948,709.6 6,711 4.5
10-Nov-06 45 725,584.0 3,948,709.8 6,032 2.9

Table 3.3

Date Point No.

Point Location Coordinates
1983 UTM (meters)

Gamma Rad Level
(Collimated 2x2 #408522-33)

Sandfill 1 Static Gamma Radiation Survey Results
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Easting Northing CPM
Equivalent

Surface Soil Ra-

Table 3.3

Date Point No.

Point Location Coordinates
1983 UTM (meters)

Gamma Rad Level
(Collimated 2x2 #408522-33)

Sandfill 1 Static Gamma Radiation Survey Results

10-Nov-06 46 725,607.5 3,948,709.8 8,185 8.0
10-Nov-06 47 725,473.6 3,948,730.9 4,665 <0.6
10-Nov-06 48 725,498.2 3,948,731.4 9,809 11.9
10-Nov-06 49 725,522.5 3,948,730.4 49,290 65.0
10-Nov-06 50 725,545.4 3,948,731.5 12,689 6.4
10-Nov-06 51 725,571.7 3,948,731.3 6,237 3.4
10-Nov-06 52 725,592.6 3,948,728.3 4,406 <0.6
10-Nov-06 53 725,618.7 3,948,730.9 5,277 1.1
10-Nov-06 54 725,485.4 3,948,751.6 41,325 52.2
10-Nov-06 55 725,510.6 3,948,752.6 30,799 35.4
10-Nov-06 56 725,535.7 3,948,751.3 56,195 76.0
10-Nov-06 57 725,559.0 3,948,752.4 15,436 10.8
10-Nov-06 58 725,585.0 3,948,750.2 8,058 7.7
10-Nov-06 59 725,608.1 3,948,749.6 5,197 0.9
10-Nov-06 60 725,497.8 3,948,772.4 5,223 0.9
10-Nov-06 61 725,522.6 3,948,773.9 7,147 5.5
10-Nov-06 62 725,546.2 3,948,772.4 48,250 63.3
10-Nov-06 63 725,571.1 3,948,772.4 32,153 37.5
10-Nov-06 64 725,594.9 3,948,773.4 8,593 9.0
10-Nov-06 65 725,621.3 3,948,771.9 6,188 3.2
10-Nov-06 66 725,534.5 3,948,793.6 4,673 <0.6
10-Nov-06 67 725,559.1 3,948,794.0 7,028 5.3
10-Nov-06 68 725,583.4 3,948,794.0 45,274 58.5
10-Nov-06 69 725,606.9 3,948,794.1 23,833 24.2
10-Nov-06 70 725,546.5 3,948,815.6 6,174 3.2
10-Nov-06 71 725,571.2 3,948,815.8 10,523 2.9
10-Nov-06 72 725,595.1 3,948,815.1 6,120 3.1
10-Nov-06 73 725,622.2 3,948,816.0 5,139 0.7
10-Nov-06 74 725,559.4 3,948,836.1 5,637 1.9
10-Nov-06 75 725,584.0 3,948,836.6 4,337 <0.6
10-Nov-06 76 725,607.3 3,948,835.9 4,219 <0.6

9.0
16.3

Average
Standard Deviation
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Easting Northing CPM
Equivalent Surface 

Soil Ra-226 (pCi/gm)1

10-Nov-06 1 724,864.4 3,948,158.3 4,813 <0.6
10-Nov-06 2 724,888.8 3,948,156.7 4,634 <0.6
10-Nov-06 3 724,852.5 3,948,177.9 4,124 <0.6
10-Nov-06 4 724,872.8 3,948,178.3 5,211 0.9
10-Nov-06 5 724,900.0 3,948,178.9 7,707 6.9
10-Nov-06 6 724,839.3 3,948,200.3 4,288 <0.6
10-Nov-06 7 724,868.7 3,948,200.9 10,505 2.9
10-Nov-06 8 724,888.6 3,948,199.8 7,597 6.6
10-Nov-06 9 724,920.6 3,948,200.1 4,926 <0.6
10-Nov-06 10 724,851.6 3,948,221.1 5,385 1.3
10-Nov-06 11 724,876.7 3,948,221.0 15,448 10.8
10-Nov-06 12 724,900.6 3,948,220.3 10,586 3.0
10-Nov-06 13 724,924.8 3,948,220.2 5,263 1.0
10-Nov-06 14 724,838.8 3,948,240.5 4,094 <0.6
10-Nov-06 15 724,865.1 3,948,243.6 6,792 4.7
10-Nov-06 16 724,888.8 3,948,241.5 8,197 8.1
10-Nov-06 17 724,912.4 3,948,241.1 20,647 19.1
10-Nov-06 18 724,931.9 3,948,246.1 6,062 2.9
10-Nov-06 19 724,900.2 3,948,262.9 24,945 26.0
10-Nov-06 20 724,924.3 3,948,262.7 18,397 15.5
10-Nov-06 21 724,943.1 3,948,264.8 6,884 4.9

5.6
7.0

Average
Standard Deviation

Gamma Rad Level
(Collimated 2x2 #408522-33)

Table 3.4

Date Point No.

Point Location Coordinates
1983 UTM (meters)

Sandfill 2 Static Gamma Radiation Survey Results



Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

09-Nov-06 1 724,869.9 3,948,478.8 6,466 3.9
09-Nov-06 2 724,895.0 3,948,478.2 10,387 2.7
09-Nov-06 3 724,919.3 3,948,478.6 16,040 11.8
09-Nov-06 4 724,858.3 3,948,500.6 5,280 1.1
09-Nov-06 5 724,881.8 3,948,498.5 62,004 85.3
09-Nov-06 6 724,906.7 3,948,500.5 15,867 11.5
09-Nov-06 7 724,930.5 3,948,499.8 10,445 2.8
09-Nov-06 8 724,870.2 3,948,520.9 14,637 9.5
09-Nov-06 9 724,894.9 3,948,520.6 16,019 11.7
09-Nov-06 10 724,918.3 3,948,521.1 15,681 11.2
09-Nov-06 11 724,943.7 3,948,520.3 8,166 8.0
09-Nov-06 12 724,858.0 3,948,542.0 5,935 2.6
09-Nov-06 13 724,882.5 3,948,542.5 24,495 25.3
09-Nov-06 14 724,906.8 3,948,541.5 92,167 133.6
09-Nov-06 15 724,931.2 3,948,542.0 43,425 55.6
09-Nov-06 16 724,955.4 3,948,542.3 9,885 12.1
09-Nov-06 17 724,870.5 3,948,562.1 5,074 <0.6
09-Nov-06 18 724,894.5 3,948,562.8 14,648 9.5
09-Nov-06 19 724,919.0 3,948,562.5 10,120 2.3
09-Nov-06 20 724,943.5 3,948,563.0 48,099 63.0
09-Nov-06 21 724,967.7 3,948,562.4 25,727 27.3
09-Nov-06 22 724,881.8 3,948,583.2 5,414 1.4
09-Nov-06 23 724,906.7 3,948,583.4 22,347 21.8
09-Nov-06 24 724,931.2 3,948,584.8 16,201 12.0
09-Nov-06 25 724,955.0 3,948,584.4 24,640 25.5
09-Nov-06 26 724,979.0 3,948,584.3 21,274 20.1
09-Nov-06 27 724,894.6 3,948,605.2 8,780 9.5
09-Nov-06 28 724,918.8 3,948,605.5 10,797 3.4

16-Nov-06 29 724872.9 3948604.5 5,469 1.5
16-Nov-06 30 724846.9 3948605.9 7,612 6.7
16-Nov-06 31 724822.7 3948603.7 5,934 2.6
16-Nov-06 32 724798.7 3948602.3 5,478 1.5
16-Nov-06 33 724787.8 3948581.2 7,298 5.9
16-Nov-06 34 724811.1 3948581.5 5,184 0.8
16-Nov-06 35 724838.0 3948580.2 4,485 <0.6
16-Nov-06 36 724861.0 3948581.4 5,008 <0.6
17-Nov-06 37 724762.9 3948580.4 4,997 <0.6
17-Nov-06 38 724774.2 3948602.4 4,352 <0.6
28-Nov-06 39 724,995.0 3,948,560.5 17,982 14.9
28-Nov-06 40 725,018.6 3,948,561.1 6,682 4.4
28-Nov-06 41 724,989.4 3,948,538.0 5,724 2.1
28-Nov-06 42 724,962.1 3,948,518.1 4,948 <0.6
28-Nov-06 43 724,947.7 3,948,497.9 5,812 2.3

14.7
25.5

Gamma Rad Level
(Collimated 2x2 #408522-30)

Table 3.5

Date Point No.

Point Location Coordinates
1983 UTM (meters)

Sandfill 3 Static Gamma Radiation Survey Results

Standard Deviation
Average

Primary Sample Locations

Step-out Sample Locations



Easting Northing CPM
Equivalent Surface 

Soil Ra-226 (pCi/gm)1

10-Nov-06 1 725,209.1 3,948,548.1 4,330 <0.6
10-Nov-06 2 725,230.5 3,948,549.0 4,260 <0.6
10-Nov-06 3 725,195.0 3,948,568.8 5,472 1.5
10-Nov-06 4 725,218.1 3,948,570.2 5,610 1.9
10-Nov-06 5 725,242.5 3,948,569.2 5,373 1.3
10-Nov-06 6 725,365.2 3,948,569.0 37,608 46.3
10-Nov-06 7 725,389.6 3,948,569.1 7,641 6.7
10-Nov-06 8 725,414.0 3,948,569.8 6,187 3.2
10-Nov-06 9 725,184.3 3,948,591.1 5,461 1.5
10-Nov-06 10 725,205.8 3,948,590.9 6,377 3.7
10-Nov-06 11 725,231.2 3,948,590.1 6,902 5.0
10-Nov-06 12 725,255.4 3,948,590.1 5,565 1.7
10-Nov-06 13 725,352.9 3,948,589.8 12,151 5.5
10-Nov-06 14 725,377.1 3,948,590.6 44,649 57.5
09-Nov-06 15 725,402.0 3,948,590.7 8,918 9.8
09-Nov-06 16 725,426.1 3,948,590.2 11,908 5.1
10-Nov-06 17 725,187.9 3,948,626.0 6,452 3.9
10-Nov-06 18 725,194.7 3,948,612.3 7,521 6.4
10-Nov-06 19 725,221.0 3,948,612.4 17,022 13.3
10-Nov-06 20 725,242.9 3,948,611.2 8,732 9.3
10-Nov-06 21 725,267.0 3,948,611.3 6,387 3.7
10-Nov-06 22 725,340.5 3,948,611.3 33,905 40.3
10-Nov-06 23 725,364.4 3,948,611.5 48,888 64.3
09-Nov-06 24 725,390.0 3,948,611.8 28,230 31.3
10-Nov-06 25 725,414.0 3,948,611.6 26,902 29.1
09-Nov-06 26 725,439.7 3,948,610.6 72,749 102.5
10-Nov-06 27 725,159.0 3,948,632.4 32,643 38.3
10-Nov-06 28 725,182.3 3,948,633.7 8,411 8.6
10-Nov-06 29 725,207.5 3,948,632.7 167,837 254.6
10-Nov-06 30 725,231.4 3,948,632.9 39,539 49.4
10-Nov-06 31 725,255.2 3,948,632.6 7,134 5.5
10-Nov-06 32 725,280.0 3,948,632.9 5,670 2.0
10-Nov-06 33 725,328.6 3,948,633.4 7,591 6.6
10-Nov-06 34 725,353.3 3,948,632.2 36,539 44.6
09-Nov-06 35 725,377.6 3,948,631.5 141,363 212.3
09-Nov-06 36 725,401.9 3,948,632.0 19,222 16.8
09-Nov-06 37 725,426.1 3,948,633.2 8,143 7.9
10-Nov-06 38 725,451.6 3,948,631.5 6,744 4.6
10-Nov-06 39 725,145.6 3,948,653.7 5,322 1.2
10-Nov-06 40 725,171.4 3,948,653.3 6,334 3.6
10-Nov-06 41 725,193.4 3,948,654.6 7,325 6.0
17-Nov-06 42 725,221.2 3,948,653.8 11,185 4.0
10-Nov-06 43 725,243.0 3,948,654.4 111,328 164.2
10-Nov-06 44 725,266.9 3,948,653.1 11,041 3.8
10-Nov-06 45 725,291.5 3,948,653.2 6,633 4.3
10-Nov-06 46 725,316.0 3,948,654.3 94,508 137.3
09-Nov-06 47 725,343.9 3,948,654.4 62,918 86.8
09-Nov-06 48 725,365.4 3,948,653.3 75,125 106.3

Gamma Rad Level                (Collimated 
2x2 #408522-30)

Table 3.6

Date Point No.

Point Location Coordinates
1983 UTM (meters)

Ponds 1 and 2 Static Gamma Radiation Survey Results
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Easting Northing CPM
Equivalent Surface 

Soil Ra-226 (pCi/gm)1

Gamma Rad Level                (Collimated 
2x2 #408522-30)

Table 3.6

Date Point No.

Point Location Coordinates
1983 UTM (meters)

Ponds 1 and 2 Static Gamma Radiation Survey Results

09-Nov-06 49 725,390.0 3,948,653.9 25,210 26.4
09-Nov-06 50 725,413.9 3,948,653.8 16,747 12.9
10-Nov-06 51 725,438.9 3,948,654.2 7,555 6.5
10-Nov-06 52 725,180.0 3,948,675.6 6,858 4.9
10-Nov-06 53 725,207.9 3,948,670.3 7,715 6.9
10-Nov-06 54 725,231.0 3,948,675.4 10,271 2.5
10-Nov-06 55 725,255.3 3,948,675.0 9,984 12.4
10-Nov-06 56 725,279.9 3,948,673.7 14,024 8.5
10-Nov-06 57 725,303.7 3,948,675.8 22,989 22.9
09-Nov-06 58 725,328.9 3,948,674.4 320,161 498.3
09-Nov-06 59 725,353.7 3,948,673.8 264,301 409.0
09-Nov-06 60 725,377.2 3,948,674.7 92,295 133.8
09-Nov-06 61 725,402.0 3,948,675.5 68,437 95.6
10-Nov-06 62 725,423.7 3,948,670.6 13,864 8.3
10-Nov-06 63 725,448.0 3,948,674.4 5,911 2.6
10-Nov-06 64 725,242.6 3,948,696.9 7,871 7.3
10-Nov-06 65 725,267.6 3,948,699.5 8,502 8.8
10-Nov-06 66 725,292.5 3,948,695.1 71,850 101.1
10-Nov-06 67 725,317.2 3,948,696.0 19,517 17.3
10-Nov-06 68 725,340.7 3,948,695.2 79,437 113.2
09-Nov-06 69 725,365.4 3,948,696.5 112,771 166.5
09-Nov-06 70 725,389.7 3,948,695.7 48,368 63.5
09-Nov-06 71 725,413.9 3,948,695.7 40,879 51.5
09-Nov-06 72 725,438.3 3,948,696.4 6,489 4.0
10-Nov-06 73 725,279.9 3,948,718.2 8,153 8.0
10-Nov-06 74 725,303.5 3,948,717.6 7,598 6.6
10-Nov-06 75 725,328.3 3,948,717.5 10,358 2.7
09-Nov-06 76 725,353.1 3,948,717.3 10,358 2.7
09-Nov-06 77 725,378.0 3,948,717.6 112,122 165.5
09-Nov-06 78 725,402.2 3,948,717.0 48,662 64.0
09-Nov-06 79 725,426.3 3,948,717.8 14,503 9.3
10-Nov-06 80 725,340.1 3,948,738.2 15,174 10.4
09-Nov-06 81 725,365.7 3,948,737.7 35,002 42.1
09-Nov-06 82 725,389.9 3,948,738.2 92,284 133.7
09-Nov-06 83 725,413.4 3,948,738.4 8,859 9.7
10-Nov-06 84 725,377.6 3,948,758.9 12,841 6.6
09-Nov-06 85 725,401.8 3,948,759.5 24,915 26.0

45.8
83.2

Average
Standard Deviation
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Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

07-Nov-06 Pond 3 1 725,105.8 3,948,684.2 21,120 19.9
07-Nov-06 Pond 3 2 725,129.1 3,948,684.3 8,225 8.1
07-Nov-06 Pond 3 3 725,153.2 3,948,684.2 14,774 9.7
07-Nov-06 Pond 3 4 725,178.1 3,948,684.3 8,031 7.7
07-Nov-06 Pond 3 5 725,092.4 3,948,704.0 10,598 3.0
07-Nov-06 Pond 3 6 725,117.2 3,948,704.8 13,688 8.0
07-Nov-06 Pond 3 7 725,141.3 3,948,704.2 84,406 121.1
07-Nov-06 Pond 3 8 725,164.9 3,948,703.7 9,176 10.4
07-Nov-06 Pond 3 9 725,189.6 3,948,705.2 8,939 9.8
07-Nov-06 Pond 3 10 725,214.1 3,948,705.2 10,533 2.9
07-Nov-06 Pond 3 11 725,103.8 3,948,725.1 8,277 8.3
07-Nov-06 Pond 3 12 725,128.3 3,948,725.8 12,978 6.9
07-Nov-06 Pond 3 13 725,152.5 3,948,725.5 51,324 68.2
07-Nov-06 Pond 3 14 725,176.1 3,948,725.0 191,805 293.0
07-Nov-06 Pond 3 15 725,202.5 3,948,726.5 12,447 6.0
07-Nov-06 Pond 3 16 725,226.7 3,948,725.0 10,185 2.4
07-Nov-06 Pond 3 17 725,250.5 3,948,724.2 6,493 4.0
07-Nov-06 Pond 3 18 725,117.4 3,948,746.8 9,632 11.5
07-Nov-06 Pond 3 19 725,142.1 3,948,746.6 15,329 10.6
07-Nov-06 Pond 3 20 725,166.0 3,948,746.0 20,579 19.0
07-Nov-06 Pond 3 21 725,189.9 3,948,747.2 20,599 19.0
07-Nov-06 Pond 3 22 725,213.8 3,948,747.3 16,408 12.3
07-Nov-06 Pond 3 23 725,237.4 3,948,745.9 10,490 2.9
07-Nov-06 Pond 3 24 725,262.4 3,948,745.9 12,075 5.4
08-Nov-06 Pond 3 25 725,128.8 3,948,767.2 6,343 3.6
08-Nov-06 Pond 3 26 725,152.8 3,948,767.6 8,923 9.8
08-Nov-06 Pond 3 27 725,177.1 3,948,768.1 11,737 4.9
08-Nov-06 Pond 3 28 725,201.6 3,948,767.2 37,176 45.6
08-Nov-06 Pond 3 29 725,226.7 3,948,768.4 149,128 224.7
08-Nov-06 Pond 3 30 725,251.4 3,948,767.6 17,619 14.3
07-Nov-06 Pond 3 31 725,274.6 3,948,767.5 17,609 14.3
07-Nov-06 Pond 3 32 725,299.3 3,948,769.7 9,632 11.5
08-Nov-06 Pond 3 33 725,141.4 3,948,788.8 6,491 4.0
08-Nov-06 Pond 3 34 725,165.1 3,948,789.1 10,990 3.7
08-Nov-06 Pond 3 35 725,188.5 3,948,789.5 12,609 6.3
08-Nov-06 Pond 3 36 725,213.5 3,948,788.0 12,938 6.8
08-Nov-06 Pond 3 37 725,238.3 3,948,788.4 14,837 9.8
08-Nov-06 Pond 3 38 725,262.1 3,948,789.1 73,114 103.1
08-Nov-06 Pond 3 39 725,286.5 3,948,790.8 26,927 29.2
08-Nov-06 Pond 3 40 725,312.2 3,948,788.2 14,619 9.5
08-Nov-06 Pond 3 41 725,176.6 3,948,809.1 5,902 2.6
08-Nov-06 Pond 3 42 725,200.8 3,948,809.4 8,802 9.5
08-Nov-06 Pond 3 43 725,224.7 3,948,809.8 11,628 4.7
08-Nov-06 Pond 3 44 (1) (1) N/S N/S
08-Nov-06 Pond 3 45 (1) (1) N/S N/S
08-Nov-06 Pond 3 46 725,299.5 3,948,811.3 23,486 23.7
08-Nov-06 Pond 3 47 725,322.0 3,948,812.0 47,734 62.5
08-Nov-06 Pond 3 48 725,346.3 3,948,811.1 19,020 16.5
08-Nov-06 Pond 3 49 725,188.1 3,948,830.9 6,120 3.1
08-Nov-06 Pond 3 50 725,214.5 3,948,830.5 70,038 98.2
08-Nov-06 Pond 3 51 725,237.4 3,948,831.1 25,334 26.6
08-Nov-06 Pond 3 52 (1) (1) N/S N/S

Primary Sample Locations

Pond 3/3a Static Gamma Radiation Survey Results
Gamma Rad Level                (Collimated 

2x2 #408522-33)

Table 3.7

Date Area Point No.

Point Location Coordinates
1983 UTM (meters)
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Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

Pond 3/3a Static Gamma Radiation Survey Results
Gamma Rad Level                (Collimated 

2x2 #408522-33)

Table 3.7

Date Area Point No.

Point Location Coordinates
1983 UTM (meters)

08-Nov-06 Pond 3 53 (1) (1) N/S N/S
08-Nov-06 Pond 3 54 725,310.9 3,948,831.8 9,367 10.9
08-Nov-06 Pond 3 55 725,336.6 3,948,832.0 40,556 51.0
09-Nov-06 Pond 3 56 725,202.5 3,948,852.0 6,072 3.0
09-Nov-06 Pond 3 57 725,225.2 3,948,852.2 12,207 5.6
09-Nov-06 Pond 3 58 725,250.0 3,948,852.9 17,038 13.4
09-Nov-06 Pond 3 59 725,277.3 3,948,853.9 38,463 47.6
09-Nov-06 Pond 3 60 725,299.0 3,948,852.9 9,044 10.1
09-Nov-06 Pond 3 61 725,323.6 3,948,850.4 40,887 51.5
09-Nov-06 Pond 3 62 725,214.6 3,948,873.6 5,080 <0.6
09-Nov-06 Pond 3 63 725,237.6 3,948,874.2 16,625 12.7
09-Nov-06 Pond 3 64 725,262.5 3,948,874.2 13,079 7.0
09-Nov-06 Pond 3 65 725,287.7 3,948,872.7 24,776 25.7
09-Nov-06 Pond 3 66 725,310.0 3,948,874.0 19,312 17.0
09-Nov-06 Pond 3 67 725,225.4 3,948,896.3 5,170 0.8
09-Nov-06 Pond 3 68 725,250.7 3,948,896.4 13,478 7.7
09-Nov-06 Pond 3 69 725,274.6 3,948,894.5 29,797 33.8
09-Nov-06 Pond 3 70 725,299.3 3,948,894.4 21,270 20.1
09-Nov-06 Pond 3 71 725,239.4 3,948,916.1 8,454 8.7
09-Nov-06 Pond 3 72 725,264.7 3,948,917.5 6,594 4.2
09-Nov-06 Pond 3 73 725,287.2 3,948,917.4 7,572 6.6

16-Nov-06 Pond 3 Step Out 74 725336.7 3948790.3 15,883 11.5
16-Nov-06 Pond 3 Step Out 75 725323.1 3948769.1 6,707 4.5
16-Nov-06 Pond 3 Step Out 76 725343.1 3948768.4 8,057 7.7
16-Nov-06 Pond 3 Step Out 77 725289.1 3948746.0 6,163 3.2
16-Nov-06 Pond 3 Step Out 78 725316.2 3948748.1 10,638 3.1
16-Nov-06 Pond 3 Step Out 79 725340.4 3948747.5 6,146 3.1
16-Nov-06 Pond 3 Step Out 80 725299.1 3948725.5 10,045 2.2
16-Nov-06 Pond 3 Step Out 81 725274.0 3948725.8 7,323 6.0
16-Nov-06 Pond 3 Step Out 82 725237.9 3948703.4 6,400 3.8
17-Nov-06 Pond 3 Step Out 83 725060.5 3948705.7 9,045 10.1
17-Nov-06 Pond 3 Step Out 84 725047.6 3948703.9 7,028 5.3
17-Nov-06 Pond 3 Step Out 85 725071.7 3948725.4 6,728 4.5
17-Nov-06 Pond 3 Step Out 86 725093.0 3948747.1 6,858 4.9
17-Nov-06 Pond 3 Step Out 87 725121.1 3948767.4 5,853 2.4
17-Nov-06 Pond 3 Step Out 88 725153.5 3948810.4 5,035 <0.6
17-Nov-06 Pond 3 Step Out 89 725155.4 3948831.4 5,338 1.2
17-Nov-06 Pond 3 Step Out 90 725175.5 3948854.4 4,837 <0.6
17-Nov-06 Pond 3 Step Out 91 725190.8 3948872.5 5,238 1.0
17-Nov-06 Pond 3 Step Out 92 725212.0 3948895.4 5,872 2.5
17-Nov-06 Pond 3 Step Out 93 725233.9 3948913.7 5,458 1.5

20.6
42.8

Step-out Sample Locations

Notes:
1.  Locations for point #44, 45, 52 and 53 were under water.

Standard Deviation
Average
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Easting Northing CPM
Equivalent

Surface Soil Ra-

09-Nov-06 1 724,991.4 3,948,589.1 13,604 7.9
09-Nov-06 2 725,015.2 3,948,588.6 10,535 2.9
09-Nov-06 3 725,039.7 3,948,588.5 8,757 9.4
09-Nov-06 4 724,929.4 3,948,609.0 7,279 5.9
09-Nov-06 5 724,953.8 3,948,609.5 22,191 21.6
09-Nov-06 6 724,979.1 3,948,609.6 58,230 79.3
09-Nov-06 7 725,003.2 3,948,610.2 19,678 17.6
09-Nov-06 8 725,027.9 3,948,609.1 31,701 36.8
09-Nov-06 9 725,052.1 3,948,608.8 8,503 8.8
09-Nov-06 10 724,917.8 3,948,631.1 7,037 5.3
09-Nov-06 11 724,942.9 3,948,630.2 12,946 6.8
09-Nov-06 12 724,965.7 3,948,630.8 119,627 177.5
09-Nov-06 13 724,991.5 3,948,630.6 23,842 24.2
09-Nov-06 14 725,014.9 3,948,630.3 110,907 163.5
09-Nov-06 15 725,039.7 3,948,630.8 46,708 60.8
09-Nov-06 16 725,064.1 3,948,630.5 32,486 38.1
09-Nov-06 17 725,088.4 3,948,630.8 10,882 3.5
09-Nov-06 18 724,978.6 3,948,650.9 16,887 13.1
09-Nov-06 19 725,003.1 3,948,650.6 28,154 31.1
09-Nov-06 20 725,026.4 3,948,651.8 22,537 22.2
09-Nov-06 21 725,052.1 3,948,651.8 140,404 210.7
09-Nov-06 22 725,076.0 3,948,652.3 87,831 126.6
09-Nov-06 23 725,101.1 3,948,652.0 28,304 31.4
09-Nov-06 24 725,015.1 3,948,672.6 40,518 50.9
09-Nov-06 25 725,040.4 3,948,672.6 21,621 20.7
09-Nov-06 26 725,063.8 3,948,673.1 36,363 44.3
09-Nov-06 27 725,088.1 3,948,673.3 18,861 16.3
09-Nov-06 28 725,052.6 3,948,694.1 33,476 39.7
09-Nov-06 29 725,076.4 3,948,693.5 49,847 65.8

17-Nov-06 30 724894.5 3948629.9 4,844 <0.6
17-Nov-06 31 724870.2 3948631.1 5,015 <0.6
17-Nov-06 32 724846.8 3948631.9 4,499 <0.6
17-Nov-06 33 724857.1 3948651.4 5,341 1.2
17-Nov-06 34 724882.4 3948650.3 4,192 <0.6
17-Nov-06 35 724906.6 3948645.2 5,397 1.3
17-Nov-06 36 724929.2 3948636.4 6,099 3.0
17-Nov-06 37 724966.1 3948667.7 4,997 <0.6
17-Nov-06 38 724987.5 3948672.0 5,458 1.5
17-Nov-06 39 725027.1 3948694.1 7,091 5.4
17-Nov-06 40 725005.4 3948693.2 5,576 1.8

34.0
50.8

Point Location Coordinates
1983 UTM (meters)

Gamma Rad Level
(Collimated 2x2 #408522-30)

Table 3.8

Date Point No.

Sediment Pad Static Gamma Radiation Survey Results

Primary Sample Locations

Step-out Sample Locations

Standard Deviation
Average



Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

28-Nov-06 33 724,931.0 3,948,769.3 28,730 8.3
28-Nov-06 34 724,956.5 3,948,777.7 42,160 15.0
28-Nov-06 35 724,961.4 3,948,738.4 20,810 4.3

Average 9.2
Standard Deviation 5.4

28-Nov-06 1 724,723.2 3,948,840.9 11,591 <0.6
28-Nov-06 2 724,739.6 3,948,846.7 17,428 2.6
28-Nov-06 3 724,736.2 3,948,860.3 43,246 15.6
28-Nov-06 4 724,761.0 3,948,879.4 63,134 25.5
28-Nov-06 5 724,770.0 3,948,896.0 43,002 15.4
28-Nov-06 6 724,780.7 3,948,910.9 62,224 25.0
28-Nov-06 7 724,797.7 3,948,907.7 35,341 11.6
28-Nov-06 8 724,785.6 3,948,923.4 44,967 16.4
28-Nov-06 9 724,800.9 3,948,926.1 96,977 42.4
28-Nov-06 10 724,810.7 3,948,920.5 50,093 19.0
28-Nov-06 11 724,811.9 3,948,899.7 70,053 29.0
28-Nov-06 12 724,820.1 3,948,896.1 33,682 10.8
28-Nov-06 13 724,828.0 3,948,911.6 48,082 18.0
28-Nov-06 14 724,787.7 3,948,875.3 30,871 9.4
28-Nov-06 15 724,767.3 3,948,844.5 109,314 48.6
28-Nov-06 16 724,778.5 3,948,818.3 36,571 12.2
28-Nov-06 17 724,787.0 3,948,854.1 123,717 55.8
28-Nov-06 18 724,791.5 3,948,867.1 53,573 20.7
28-Nov-06 19 724,805.7 3,948,857.8 155,342 71.6
28-Nov-06 20 724,814.4 3,948,850.7 119,493 53.7
28-Nov-06 21 724,820.2 3,948,846.0 22,271 5.1
28-Nov-06 22 724,799.5 3,948,845.7 31,906 9.9
28-Nov-06 23 724,791.9 3,948,826.0 43,824 15.8
28-Nov-06 24 724,823.2 3,948,807.1 43,650 15.8
28-Nov-06 25 724,831.1 3,948,826.4 51,748 19.8
28-Nov-06 26 724,833.7 3,948,836.1 38,302 13.1
28-Nov-06 27 724,841.0 3,948,935.1 27,621 7.7
28-Nov-06 28 724,813.4 3,948,967.6 14,631 1.2
28-Nov-06 29 724,781.1 3,948,962.2 32,155 10.0
28-Nov-06 30 724,791.7 3,948,963.5 43,502 15.7
28-Nov-06 31 724,867.3 3,948,874.9 18,200 3.0
28-Nov-06 32 724,832.1 3,948,789.5 21,351 4.6

19.5
17.2

Table 3.9
Vent Holes 3 & 8 Static Gamma Radiation Survey Results

Vent Hole No. 3
Point No.

Point Location Coordinates
C351983 UTM (meters)

Gamma Rad Level                   (Uncollimated 
2x2 #408522-33)

Date

Standard Deviation
Average

Vent Hole No. 8



Easting Northing CPM
Equivalent Surface 

Soil Ra-226 
20-Nov-06 2 725793.0 3948953.7 51,040 19.5
20-Nov-06 3 725808.5 3948940.8 33,200 10.5
20-Nov-06 4 725796.5 3948937.8 40,166 14.0
20-Nov-06 5 725821.2 3948911.4 20,640 4.3
20-Nov-06 6 725795.1 3948909.6 23,165 5.5
20-Nov-06 7 725775.6 3948933.3 51,140 19.5
20-Nov-06 8 725747.6 3948948.8 40,170 14.0
20-Nov-06 9 725713.9 3948944.6 229,480 108.7
20-Nov-06 10 725712.8 3948927.2 26,810 7.3
20-Nov-06 11 725748.2 3948886.4 23,110 5.5
20-Nov-06 12 725754.8 3948913.6 27,060 7.5
20-Nov-06 13 725798.3 3948880.6 124,460 56.2
20-Nov-06 14 725804.9 3948886.7 35,940 11.9
20-Nov-06 15 725802.4 3948869.3 39,710 13.8
20-Nov-06 16 725785.9 3948863.4 43,430 15.6
20-Nov-06 17 725785.3 3948882.4 34,850 11.4
20-Nov-06 18 725770.5 3948890.8 21,020 4.4
20-Nov-06 20 725766.2 3948857.2 27,105 7.5
20-Nov-06 21 725753.9 3948865.8 21,460 4.7
20-Nov-06 22 725733.2 3948804.9 48,200 18.0
20-Nov-06 23 725770.4 3948801.1 18,100 3.0
20-Nov-06 24 725742.4 3948775.5 62,250 25.1
20-Nov-06 25 725731.4 3948761.4 46,388 17.1
20-Nov-06 26 725721.7 3948744.3 18,015 2.9
20-Nov-06 27 725703.2 3948704.7 17,070 2.5
20-Nov-06 28 725671.9 3948736.6 22,980 5.4
20-Nov-06 29 725675.2 3948753.7 21,940 4.9
20-Nov-06 30 725684.3 3948771.8 20,130 4.0
20-Nov-06 31 725707.0 3948800.4 20,110 4.0
20-Nov-06 32 725716.8 3948822.3 32,300 10.1
20-Nov-06 33 725725.4 3948863.8 23,300 5.6
20-Nov-06 34 725718.4 3948897.1 20,380 4.1
20-Nov-06 35 725714.7 3948917.9 21,840 4.9
27-Nov-06 36 725743.5 3948929.4 41,420 14.6
27-Nov-06 37 725728.8 3948906.5 67,531 27.7
27-Nov-06 38 725730.3 3948879.6 59,576 23.7
27-Nov-06 39 725778.1 3948858.7 67,501 27.7
27-Nov-06 40 725770.7 3948814.6 49,696 18.8
27-Nov-06 41 725732.8 3948782.5 170,865 79.4

16.5
21.2Standard Deviation

Table 3.10
Trailer Park Static Gamma Radiation Survey Results

Average

Gamma Rad Level
(Uncollimated 2x2 #408522-33)

Date Point No.

Point Location Coordinates
1983 UTM (meters)



Easting Northing CPM

Equivalent
Surface Soil Ra-

226 (pCi/gm)1

15-Nov-06 1 725,610.7 3,949,463.6 13,251 0.6
15-Nov-06 2 725,607.7 3,949,447.6 13,027 <0.6
15-Nov-06 3 725,598.9 3,949,455.5 13,292 0.6
15-Nov-06 4 725,590.7 3,949,460.8 13,201 <0.6
15-Nov-06 5 725,620.7 3,949,475.3 12,831 <0.6

<0.6
0.0

15-Nov-06 1 725,574.1 3,949,423.0 13,082 <0.6
15-Nov-06 2 725,580.6 3,949,414.9 12,914 <0.6
15-Nov-06 3 725,569.4 3,949,439.7 12,981 <0.6
15-Nov-06 4 725,565.8 3,949,416.2 13,256 <0.6
15-Nov-06 5 725,595.3 3,949,411.4 12,976 <0.6

<0.6
0.0

15-Nov-06 1 725,582.2 3,949,380.8 13,426 0.6
15-Nov-06 2 725,584.2 3,949,375.9 14,174 1.0
15-Nov-06 3 725,596.6 3,949,391.5 13,349 0.6
15-Nov-06 4 725,601.9 3,949,409.7 13,360 0.6
15-Nov-06 5 725,595.3 3,949,411.4 13,875 0.9

0.7
0.2

15-Nov-06 1 725,683.5 3,949,434.4 14,077 1.0
15-Nov-06 2 725,697.0 3,949,438.9 15,112 1.5
15-Nov-06 3 725,703.8 3,949,445.7 15,049 1.5
15-Nov-06 4 725,704.7 3,949,455.4 16,175 2.0
15-Nov-06 5 725,712.9 3,949,447.1 15,439 1.6

1.5
0.3

15-Nov-06 1 725,667.2 3,949,412.5 13,931 0.9
15-Nov-06 2 725,678.3 3,949,400.5 15,079 1.5
15-Nov-06 3 725,705.0 3,949,398.3 14,931 1.4
15-Nov-06 4 725,690.7 3,949,417.1 13,290 0.6
15-Nov-06 5 725,696.0 3,949,431.8 15,939 1.9

1.2
0.5

Average
Standard Deviation

Average
Standard Deviation

Average
Standard Deviation

Average

Home Site 5

Home Site 2

Home Site 3

Standard Deviation

Average
Standard Deviation

Table 3.11
Home Sites Static Gamma Radiation Survey Results

Home Site 4

Home Site 1
Point No.

Point Location Coordinates
D641983 UTM (meters)

Gamma Rad Level
(Uncollimated 2x2 #408522-33)

Date



Easting Northing CPM

Equivalent
Surface Soil Ra-

226 (pCi/gm)1

Table 3.11
Home Sites Static Gamma Radiation Survey Results

Point No.

Point Location Coordinates
D641983 UTM (meters)

Gamma Rad Level
(Uncollimated 2x2 #408522-33)

Date

15-Nov-06 1 725,707.6 3,949,321.1 19,807 3.8
15-Nov-06 2 725,726.1 3,949,334.5 20,100 4.0
15-Nov-06 3 725,728.0 3,949,342.6 20,605 4.2
15-Nov-06 4 725,726.8 3,949,351.1 18,754 3.3
15-Nov-06 5 725,719.5 3,949,331.3 20,483 4.2

3.9
0.4

15-Nov-06 1 725,728.9 3,949,283.0 17,088 2.5
15-Nov-06 2 725,689.1 3,949,281.8 24,045 6.0
15-Nov-06 3 725,682.8 3,949,273.5 34,047 11.0
15-Nov-06 4 725,720.2 3,949,297.0 18,024 2.9
15-Nov-06 5 725,685.3 3,949,321.8 20,174 4.0

5.3
3.4

15-Nov-06 1 725,932.7 3,949,373.5 18,235 3.0
15-Nov-06 2 725,935.0 3,949,372.4 19,201 3.5
15-Nov-06 3 725,934.5 3,949,361.5 18,271 3.1
15-Nov-06 4 725,916.3 3,949,339.2 18,232 3.0
15-Nov-06 5 725,903.3 3,949,359.1 18,032 2.9

3.1
0.2

15-Nov-06 1 725,926.9 3,949,319.8 17,057 2.5
15-Nov-06 2 725,945.1 3,949,318.6 18,128 3.0
15-Nov-06 3 725,951.5 3,949,315.7 18,609 3.2
15-Nov-06 4 725,945.1 3,949,312.3 18,115 3.0
15-Nov-06 5 725,920.2 3,949,312.1 16,910 2.4

2.8
0.4

Average
Standard Deviation

Home Site 9
Standard Deviation

Home Site 6

Home Site 7

Average
Standard Deviation

Average

Home Site 8
Standard Deviation

Average



Easting Northing CPM
Equivalent Surface Soil 

Ra-226 (pCi/gm)1

17-Nov-06 1 725248.8 3948912.4 8,814 9.5
17-Nov-06 2 725246.2 3948934.2 6,028 2.9
17-Nov-06 3 725266.1 3948934.7 6,445 3.9
17-Nov-06 4 725281.1 3948953.7 7,017 5.2
17-Nov-06 5 725255.3 3948954.6 6,701 4.5
17-Nov-06 6 725260.1 3948974.9 7,321 6.0
17-Nov-06 7 725297.1 3948976.4 6,108 3.1
17-Nov-06 8 725280.9 3948995.6 6,682 4.4
17-Nov-06 9 725310.2 3948997.8 7,018 5.2
17-Nov-06 10 725292.7 3949016.3 5,361 1.3
17-Nov-06 11 725320.2 3949016.0 6,542 4.1
17-Nov-06 12 725344.4 3949017.7 5,594 1.8

4.3
2.2

17-Nov-06 13 725399.4 3949038.0 7,909 7.4
17-Nov-06 14 725367.6 3949037.4 5,182 0.8
17-Nov-06 15 725386.5 3949060.6 5,965 2.7
17-Nov-06 16 725422.0 3949059.9 8,571 9.0
17-Nov-06 17 725445.7 3949080.4 7,206 5.7
17-Nov-06 18 725419.6 3949084.5 6,397 3.7
17-Nov-06 19 725455.8 3949103.8 6,684 4.4
17-Nov-06 20 725433.9 3949101.4 6,123 3.1
17-Nov-06 21 725447.3 3949123.8 5,419 1.4
17-Nov-06 22 725462.6 3949122.5 6,275 3.5
17-Nov-06 23 725469.0 3949146.6 5,431 1.4
17-Nov-06 24 725481.0 3949167.3 5,628 1.9
17-Nov-06 25 725501.7 3949186.9 4,820 <0.6
17-Nov-06 26 725536.7 3949208.6 5,480 1.5
17-Nov-06 27 725559.5 3949229.8 5,089 0.6
17-Nov-06 28 725575.8 3949250.9 4,861 <0.6
17-Nov-06 29 725593.1 3949272.4 4,913 <0.6
17-Nov-06 30 725606.4 3949291.4 4,826 <0.6
17-Nov-06 31 725619.6 3949312.2 4,584 <0.6
17-Nov-06 32 725656.1 3949333.1 5,043 <0.6
17-Nov-06 33 725678.7 3949352.7 4,889 <0.6
17-Nov-06 34 725700.1 3949354.0 5,705 2.1
17-Nov-06 35 725684.0 3949329.7 9,940 12.2
17-Nov-06 36 725652.8 3949312.3 6,174 3.2
17-Nov-06 37 725631.7 3949290.2 4,904 <0.6
17-Nov-06 38 725619.5 3949269.9 4,807 <0.6

2.7
3.0

IX Plant Area (north of arroyo adjacent to NECR-1)

Arroyo Bank from NECR-1 to Home Sites1

Table 3.12
Arroyo Bank Static Gamma Radiation Survey Results

Gamma Rad Level
(Uncollimated 2x2 #408522-33)

Date Point No.

Point Location Coordinates
1983 UTM (meters)

Average
Standard Deviation

Average

1.  Points 13 through 33 were located on the north arroyo bank, and points 45 through 38 were located on the 
south arroyo bank.

Notes:
Standard Deviation



Range Average Std Dev Range Average Std Dev
NECR-1 Initial Area 13 156 <0.6 to 218.8 29.8 32.5 98 31 6.5 to 93.3 39.1 24.7 100
NECR-1 Step-out Area 149 <0.6 to 85.8 8.9 12.2 85 17 1.2 to 81.5 9.5 20.2 47
NECR-1 Total (Revised Area) 305 <0.6 to 218.8 19.6 26.8 92 48 1.2 to 93.3 28.6 27 81
NECR-2 Initial Area 6.4 75 <0.6 to 215.2 22.6 35.3 85 15 1.5 to160.8 36.9 43.7 86
NECR-2 Step-out Area 43 <0.6 to 19.2 3.4 3.4 56 4 1.4 to 3.1 2.1 0.8 25
NECR-2 Total (Revised Area) 118 <0.6 to 215.2 15.6 29.7 75 19 1.4 to 160.8 27.7 40.9 68
Sandfill 1 Area 5.1 76 <0.6 to 76.0 9 16.3 57 18 0.8 to 47.3 9.3 11.3 72
Sandfill 2 Area 1.6 21 <0.6 to 26.0 5.6 7 57 13 0.8 to 36.4 9.7 11.6 69
Sandfill 3 Initial Area 2.2 28 <0.6 to 133.6 20.9 29.9 89 14 1.0 to 123.0 24.8 32.6 64
Sandfill 3 Step-out Area 15 <0.6 to 14.9 3.1 3.8 40 -
Sandfill 3 Total (Revised Area) 43 <0.6 to 133.6 14.7 25.5 72 14 1.0 to 123.0 24.8 32.6 64
Ponds 1 & 2 Initial Area 5.6 85 <0.6 to 498.3 45.8 83.2 89 23 1.0 to 655.0 65.3 138.1 70
Pond 3/3a Initial Area 6 69 <0.6 to 293.6 25.5 47.6 97 14 1.4 to 875.0 115.8 230.9 93
Pond 3/3a Step-out Area 20 <0.6 to 11.5 4 3 70 -
Pond 3/3a Total (Revised Area) 89 <0.6 to 293.6 20.6 42.8 91 14 1.4 to 875.0 115.8 230.9 93
Sediment Pad Initial Area 2.9 29 2.9 to 210.7 46.3 55 100 13 1.5 to 236.0 57.2 65.5 100
Sediment Pad Step-out Area 11 <0.6 to 5.4 1.6 1.5 18 -
Sediment Pad Total (Revised Area) 40 <0.6 to 210.7 34 50.8 78 13 1.5 to 236.0 57.2 65.5 100
Vent Hole 3 3 4.3 to 15.0 9.2 5.4 (1) 1 1.4 1.4 - (1)
Vent Hole 8 32 <0.6 to 71.6 19.5 17.2 (1) 4 2.2 to 137.0 39.1 65.5 (1)
Trailer Park 41 2.5 to 108.7 16.5 21.2 (1) 5 2.1 to 23.2 16.6 15.7 (1)
IX Plant Area 12 1.3 to 9.5 4.3 2.2 83 -
Arroyo Bank 26 <0.6 to 12.2 2.7 3 38 -
Home Site 1 0.5 5 <0.6 <0.6 - (1) 5 0.9 to 1.5 1.2 0.2 (1)
Home Site 2 0.5 5 <0.6 <0.6 - (1) 5 0.9 to 0.9 0.9 0 (1)
Home Site 3 0.5 5 0.6 to 1.0 0.7 0.2 (1) 5 0.9 to 1.2 1.1 0.1 (1)
Home Site 4 0.5 5 1.0 to 2.0 1.5 0.4 (1) 5 1.3 to 3.6 2.3 1 (1)
Home Site 5 0.5 5 <0.6 to 1.9 1.2 0.5 (1) 5 0.9 to 2.1 1.3 0.5 (1)
Home Site 6 0.5 5 3.3 to 4.2 3.9 0.4 (1) 5 5.6 to 14.9 9.4 3.9 (1)
Home Site 7 0.5 5 2.5 to 11.0 5.3 3.4 (1) 5 3.4 to 26.6 10.5 9.3 (1)
Home Site 8 0.5 5 2.9 to 3.5 3.1 0.2 (1) 5 2.3 to 5.6 3.4 1.3 (1)
Home Site 9 0.5 5 2.4 to 3.2 2.8 0.4 (1) 5 2.6 to 6.7 4.3 1.7 (1)
Notes:
1.  All of these locations with the highest levels or above the FSL were identified by a gamma radiation scan prior to static survey and soil sampling.

Area
(acs)

Number of 
Samples

Table 3.13
Gamma Radiation Survey Results Summary

Surface Soil Ra-226 (pCi/g)
Surface Soil Sampling Results

Surface Soil Ra-226 (pCi/g)
Static Gamma Radiation Survey Results

Number of
Points

% of Samples 
Above the FSL

% of Samples 
Above the FSLSurvey Area



Easting Northing CPM
Equivalent Surface Soil Ra-

226 (pCi/gm)1

08-Nov-06 5 725,389.2 3,948,829.0 8766 9.4 8.9 6%
08-Nov-06 16 725,366.1 3,948,869.8 80015 114.1 80.8 29%
08-Nov-06 18 725,413.4 3,948,868.3 18184 15.2 21.7 -43%
08-Nov-06 20 725,461.5 3,948,870.5 31670 36.8 46.2 -26%
08-Nov-06 23 725,325.9 3,948,890.8 24299 25.0 18.3 27%
08-Nov-06 26 725,398.9 3,948,891.2 55532 74.9 68.4 9%
08-Nov-06 28 725,445.8 3,948,890.3 16041 11.8 18.5 -57%
08-Nov-06 30 725,497.0 3,948,889.1 8914 9.8 6.5 34%
08-Nov-06 44 725,375.8 3,948,932.1 53006 70.9 47.9 32%
08-Nov-06 46 725,424.0 3,948,933.0 50688 67.2 58.8 12%
08-Nov-06 47 725,447.8 3,948,933.4 24256 24.9 31.3 -26%
08-Nov-06 49 725,496.6 3,948,932.5 12820 6.6 29.3 -344%
08-Nov-06 65 725,399.1 3,948,976.3 40047 50.2 28.4 43%
08-Nov-06 67 725,450.5 3,948,979.2 16829 13.0 38.3 -194%
08-Nov-06 68 725,472.6 3,948,976.3 26252 28.1 12.8 54%
08-Nov-06 70 725,521.7 3,948,975.0 17802 14.6 26.1 -79%
07-Nov-06 90 725,434.4 3,949,015.1 60717 83.2 84.8 -2%
07-Nov-06 92 725,472.3 3,949,016.5 6827 4.8 13.2 -176%
07-Nov-06 93 725,508.2 3,949,016.5 14402 9.1 35.7 -291%
07-Nov-06 95 725,546.1 3,949,017.9 88148 127.1 75.7 40%
07-Nov-06 101 725,692.5 3,949,017.0 10437 2.8 12.7 -355%
07-Nov-06 103 725,741.2 3,949,019.7 16490 12.5 20.9 -68%
08-Nov-06 126 725,446.6 3,949,060.4 41946 53.2 50.9 4%
08-Nov-06 127 725,476.2 3,949,063.5 62399 85.9 93.3 -9%
07-Nov-06 129 725,521.1 3,949,056.4 19698 17.6 7.0 60%
07-Nov-06 131 725,570.2 3,949,056.6 45205 58.4 41.5 29%
07-Nov-06 133 725,618.7 3,949,057.5 33370 39.5 54.7 -39%
07-Nov-06 135 725,668.4 3,949,058.9 34742 41.7 63.2 -52%
07-Nov-06 137 725,716.1 3,949,061.2 29493 33.3 52.6 -58%
07-Nov-06 138 725,743.8 3,949,059.2 37798 46.6 48.6 -4%
07-Nov-06 140 725,790.5 3,949,060.7 9890 12.1 15.8 -30%

13-Nov-06 164 725,646.0 3,949,102.3 19872 17.9 35.7 -100%
13-Nov-06 173 725,509.1 3,949,123.2 9954 12.3 4.6 63%
13-Nov-06 184 725,776.8 3,949,123.0 5380 1.3 1.2 8%
13-Nov-06 207 725,680.8 3,949,163.4 5977 2.7 3.1 -13%
13-Nov-06 230 725,582.3 3,949,207.6 6557 4.1 6.9 -67%
13-Nov-06 238 725,776.9 3,949,205.9 5080 <0.6 1.6 -167%
13-Nov-06 240 725,828.1 3,949,207.5 5073 <0.6 1.5 -150%
13-Nov-06 262 725,754.1 3,949,246.6 5383 1.3 1.4 -7%
13-Nov-06 265 725,827.8 3,949,248.0 4908 <0.6 1.6 -167%
14-Nov-06 266 725,802.0 3,948,996.3 7610 6.7 1.7 74%
14-Nov-06 281 725,911.4 3,949,102.1 37406 45.9 80.5 -75%
14-Nov-06 289 725,875.4 3,949,165.3 5400 1.4 1.8 -33%
16-Nov-06 293 725,899.1 3,949,186.6 6158 3.2 7.0 -121%
16-Nov-06 307 725,989.4 3,949,248.1 5331 1.2 3.8 -220%
01-Dec-06 316 725,538.4 3,948,827.4 4865 <0.6 1.3 -117%
01-Dec-06 323 725,608.8 3,948,869.6 5789 2.3 2.6 -14%
01-Dec-06 326 725,619.2 3,948,891.3 7908 7.4 5.2 29%

09-Nov-06 4 725,000.4 3,948,247.9 6,256 3.4 1.2 65%
09-Nov-06 15 724,881.1 3,948,288.4 20,677 19.2 97.2 -407%
09-Nov-06 17 724,929.8 3,948,287.6 36,878 45.1 55.2 -22%
10-Nov-06 18 724,968.7 3,948,294.7 17,871 14.7 3.6 75%
09-Nov-06 20 725,023.0 3,948,286.7 24,011 24.5 38.1 -55%
09-Nov-06 27 724,962.9 3,948,310.2 21,010 19.7 35.3 -79%
09-Nov-06 33 724,850.2 3,948,330.6 4,837 <0.6 2.0 -233%
09-Nov-06 35 724,901.4 3,948,330.5 84,399 121.1 160.8 -33%
09-Nov-06 37 724,949.3 3,948,330.8 8,943 9.9 4.6 53%
09-Nov-06 39 725,000.3 3,948,330.0 19,939 18.0 35.4 -97%

Gamma Radiation Survey and Soil Sampling Surface Soil Ra-226 Results Comparision
Table 3.14

Soil Sample 
Ra-226
pCi/gm

%
DifferenceDate Point No.

Point Location Coordinates
1983 UTM (meters) Gamma Radiation Survey Results

NECR-1

NECR-1 Step-outs

NECR-2
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Easting Northing CPM
Equivalent Surface Soil Ra-

226 (pCi/gm)1

Gamma Radiation Survey and Soil Sampling Surface Soil Ra-226 Results Comparision
Table 3.14

Soil Sample 
Ra-226
pCi/gm

%
DifferenceDate Point No.

Point Location Coordinates
1983 UTM (meters) Gamma Radiation Survey Results

09-Nov-06 50 724,829.4 3,948,372.2 6,122 3.1 1.2 61%
09-Nov-06 52 724,877.7 3,948,371.8 22,046 21.4 23.0 -8%
09-Nov-06 56 724,973.3 3,948,371.3 7,314 5.9 11.9 -100%
10-Nov-06 69 724,899.8 3,948,416.1 12,599 6.2 8.9 -42%
09-Nov-06 71 724,950.0 3,948,416.1 14,523 9.3 40.0 -329%

14-Nov-06 83 725010.9 3948435.9 5,587 1.8 3.1 -72%
14-Nov-06 96 725012.3 3948481.0 5,429 1.4 1.4 2%
16-Nov-06 103 725108.5 3948437.6 4,999 <0.6 1.5 -150%
16-Nov-06 109 725072.7 3948522.6 4,945 <0.6 1.6 -167%

07-Nov-06 1 725,105.8 3,948,684.2 21,120 19.9 18.8 5%
07-Nov-06 7 725,141.3 3,948,704.2 84,406 121.1 259.0 -114%
07-Nov-06 14 725,176.1 3,948,725.0 191,805 293.0 875.0 -199%
07-Nov-06 15 725,202.5 3,948,726.5 12,447 6.0 18.8 -213%
08-Nov-06 27 725,177.1 3,948,768.1 11,737 4.9 4.7 3%
08-Nov-06 29 725,226.7 3,948,768.4 149,128 224.7 312.0 -39%
08-Nov-06 38 725,262.1 3,948,789.1 73,114 103.1 20.9 80%
08-Nov-06 42 725,200.8 3,948,809.4 8,802 9.5 1.4 85%
08-Nov-06 46 725,299.5 3,948,811.3 23,486 23.7 19.5 18%
09-Nov-06 57 725,225.2 3,948,852.2 12,207 5.6 2.8 50%
09-Nov-06 59 725,277.3 3,948,853.9 38,463 47.6 26.9 44%
09-Nov-06 61 725,323.6 3,948,850.4 40,887 51.5 17.3 66%
09-Nov-06 63 725,237.6 3,948,874.2 16,625 12.7 3.8 70%
09-Nov-06 65 725,287.7 3,948,872.7 24,776 25.7 39.6 -54%

10-Nov-06 9 725,497.6 3,948,603.8 4,954 <0.6 1.8 -200%
10-Nov-06 11 725,546.5 3,948,604.3 7,128 5.5 5.8 -5%
10-Nov-06 17 725,559.2 3,948,625.5 4,933 <0.6 2.1 -250%
10-Nov-06 21 725,518.6 3,948,646.0 4,459 <0.6 2.3 -283%
10-Nov-06 27 725,509.6 3,948,667.6 4,975 <0.6 4.4 -633%
10-Nov-06 28 725,534.3 3,948,667.3 4,103 <0.6 0.8 -33%
10-Nov-06 30 725,582.5 3,948,667.6 12,777 6.5 14.3 -119%
10-Nov-06 32 725,630.2 3,948,667.2 5,666 2.0 3.8 -91%
10-Nov-06 41 725,486.9 3,948,709.8 4,649 <0.6 1.3 -117%
10-Nov-06 43 725,533.8 3,948,710.1 10,879 3.5 6.7 -92%
10-Nov-06 44 725,559.4 3,948,709.6 6,711 4.5 11 -145%
10-Nov-06 49 725,522.5 3,948,730.4 49,290 65.0 16.8 74%
10-Nov-06 50 725,545.4 3,948,731.5 12,689 6.4 15.7 -146%
10-Nov-06 51 725,571.7 3,948,731.3 6,237 3.4 1.9 43%
10-Nov-06 53 725,618.7 3,948,730.9 5,277 1.1 5.4 -411%
10-Nov-06 63 725,571.1 3,948,772.4 32,153 37.5 20.8 45%
10-Nov-06 65 725,621.3 3,948,771.9 6,188 3.2 4.3 -33%
10-Nov-06 68 725,583.4 3,948,794.0 45,274 58.5 47.3 19%

10-Nov-06 3 724,852.5 3,948,177.9 4,124 <0.6 3.3 -450%
10-Nov-06 4 724,872.8 3,948,178.3 5,211 0.9 2 -123%
10-Nov-06 6 724,839.3 3,948,200.3 4,288 <0.6 1.2 -100%
10-Nov-06 7 724,868.7 3,948,200.9 10,505 2.9 16.1 -455%
10-Nov-06 10 724,851.6 3,948,221.1 5,385 1.3 1.2 9%
10-Nov-06 11 724,876.7 3,948,221.0 15,448 10.8 6.2 43%
10-Nov-06 12 724,900.6 3,948,220.3 10,586 3.0 6.2 -105%
10-Nov-06 14 724,838.8 3,948,240.5 4,094 <0.6 0.8 -33%
10-Nov-06 15 724,865.1 3,948,243.6 6,792 4.7 4.4 6%
10-Nov-06 16 724,888.8 3,948,241.5 8,197 8.1 6.1 24%
10-Nov-06 17 724,912.4 3,948,241.1 20,647 19.1 36.4 -90%
10-Nov-06 19 724,900.2 3,948,262.9 24,945 26.0 21.6 17%
10-Nov-06 21 724,943.1 3,948,264.8 6,884 4.9 27.7 -464%

09-Nov-06 2 724,895.0 3,948,478.2 10,387 2.7 15.3 -465%
09-Nov-06 4 724,858.3 3,948,500.6 5,280 1.1 1.4 -32%

NECR-2 Step-outs

Pond 3/3a

Sandfill No. 1

Sandfill No. 2

Sandfill No. 3
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Easting Northing CPM
Equivalent Surface Soil Ra-

226 (pCi/gm)1

Gamma Radiation Survey and Soil Sampling Surface Soil Ra-226 Results Comparision
Table 3.14

Soil Sample 
Ra-226
pCi/gm

%
DifferenceDate Point No.

Point Location Coordinates
1983 UTM (meters) Gamma Radiation Survey Results

09-Nov-06 5 724,881.8 3,948,498.5 62,004 85.3 66.9 22%
09-Nov-06 6 724,906.7 3,948,500.5 15,867 11.5 17.4 -52%
09-Nov-06 8 724,870.2 3,948,520.9 14,637 9.5 1.4 85%
09-Nov-06 9 724,894.9 3,948,520.6 16,019 11.7 31.9 -172%
09-Nov-06 10 724,918.3 3,948,521.1 15,681 11.2 33.4 -199%
09-Nov-06 12 724,858.0 3,948,542.0 5,935 2.6 1.4 47%
09-Nov-06 14 724,906.8 3,948,541.5 92,167 133.6 123 8%
09-Nov-06 17 724,870.5 3,948,562.1 5,074 <0.6 1 -67%
09-Nov-06 22 724,881.8 3,948,583.2 5,414 1.4 1.2 13%
09-Nov-06 24 724,931.2 3,948,584.8 16,201 12.0 27.4 -128%
09-Nov-06 25 724,955.0 3,948,584.4 24,640 25.5 26.9 -5%
09-Nov-06 26 724,979.0 3,948,584.3 21,274 20.1 19.6 3%
09-Nov-06 27 724,894.6 3,948,605.2 8,780 9.5 4.5 52%

10-Nov-06 9 725,184.3 3,948,591.1 5,461 1.5 1.7 -13%
10-Nov-06 11 725,231.2 3,948,590.1 6,902 5.0 1.1 78%
10-Nov-06 12 725,255.4 3,948,590.1 5,565 1.7 1.5 14%
10-Nov-06 14 725,377.1 3,948,590.6 44,649 57.5 96.9 -68%
10-Nov-06 19 725,221.0 3,948,612.4 17,022 13.3 4.7 65%
10-Nov-06 20 725,242.9 3,948,611.2 8,732 9.3 2.2 76%
10-Nov-06 23 725,364.4 3,948,611.5 48,888 64.3 62.4 3%
09-Nov-06 24 725,390.0 3,948,611.8 28,230 31.3 26.9 14%
10-Nov-06 32 725,280.0 3,948,632.9 5,670 2.0 1.6 20%
09-Nov-06 35 725,377.6 3,948,631.5 141,363 212.3 78.5 63%
10-Nov-06 41 725,193.4 3,948,654.6 7,325 6.0 3.0 50%
17-Nov-06 42 725,221.2 3,948,653.8 11,185 4.0 1.0 75%
09-Nov-06 47 725,343.9 3,948,654.4 62,918 86.8 73.1 16%
09-Nov-06 50 725,413.9 3,948,653.8 16,747 12.9 13.7 -6%
10-Nov-06 56 725,279.9 3,948,673.7 14,024 8.5 11.2 -31%
09-Nov-06 58 725,328.9 3,948,674.4 320,161 498.3 655.0 -31%
09-Nov-06 60 725,377.2 3,948,674.7 92,295 133.8 26.5 80%
10-Nov-06 63 725,448.0 3,948,674.4 5,911 2.6 1.2 53%
09-Nov-06 69 725,365.4 3,948,696.5 112,771 166.5 161.0 3%
09-Nov-06 71 725,413.9 3,948,695.7 40,879 51.5 49.9 3%
09-Nov-06 76 725,353.1 3,948,717.3 10,358 2.7 2.2 17%
09-Nov-06 77 725,378.0 3,948,717.6 112,122 165.5 48.7 71%
09-Nov-06 82 725,389.9 3,948,738.2 92,284 133.7 177.0 -32%

09-Nov-06 5 724,953.8 3,948,609.5 22,191 21.6 17.7 18%
09-Nov-06 6 724,979.1 3,948,609.6 58,230 79.3 38.8 51%
09-Nov-06 7 725,003.2 3,948,610.2 19,678 17.6 106.0 -503%
09-Nov-06 8 725,027.9 3,948,609.1 31,701 36.8 25.8 30%
09-Nov-06 11 724,942.9 3,948,630.2 12,946 6.8 3.8 44%
09-Nov-06 12 724,965.7 3,948,630.8 119,627 177.5 118.0 34%
09-Nov-06 14 725,014.9 3,948,630.3 110,907 163.5 236.0 -44%
09-Nov-06 15 725,039.7 3,948,630.8 46,708 60.8 33.4 45%
09-Nov-06 18 724,978.6 3,948,650.9 16,887 13.1 1.5 89%
09-Nov-06 20 725,026.4 3,948,651.8 22,537 22.2 12.8 42%
09-Nov-06 21 725,052.1 3,948,651.8 140,404 210.7 85.6 59%
09-Nov-06 25 725,040.4 3,948,672.6 21,621 20.7 36.7 -77%
09-Nov-06 26 725,063.8 3,948,673.1 36,363 44.3 27.1 39%

20-Nov-06 1 725773.5 3948947.0 42,600 15.2 12.5 18%
20-Nov-06 9 725713.9 3948944.6 229,480 108.7 33.2 69%
20-Nov-06 13 725798.3 3948880.6 124,460 56.2 33.2 41%
20-Nov-06 24 725742.4 3948775.5 62,250 25.1 2.1 92%
20-Nov-06 27 725703.2 3948704.7 17,070 2.5 2.1 15%

28-Nov-06 2 724,739.6 3,948,846.7 17,428 2.6 3.8 -44%
28-Nov-06 6 724,780.7 3,948,910.9 62,224 25.0 13.2 47%
28-Nov-06 19 724,805.7 3,948,857.8 155,342 71.6 137.0 -91%

Ponds 1 & 2

Sediment Pad

Trailer Park

Vent Holes 3 & 8
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Easting Northing CPM
Equivalent Surface Soil Ra-

226 (pCi/gm)1

Gamma Radiation Survey and Soil Sampling Surface Soil Ra-226 Results Comparision
Table 3.14

Soil Sample 
Ra-226
pCi/gm

%
DifferenceDate Point No.

Point Location Coordinates
1983 UTM (meters) Gamma Radiation Survey Results

28-Nov-06 31 724,867.3 3,948,874.9 18,200 3.0 2.2 27%
28-Nov-06 34 724,956.5 3,948,777.7 42,160 15.0 1.4 91%

15-Nov-06 1 725,610.7 3,949,463.6 13,251 0.6 1.2 -116%
15-Nov-06 2 725,607.7 3,949,447.6 13,027 0.4 0.9 -103%
15-Nov-06 3 725,598.9 3,949,455.5 13,292 0.6 1 -74%
15-Nov-06 4 725,590.7 3,949,460.8 13,201 <0.6 1.3 -145%
15-Nov-06 5 725,620.7 3,949,475.3 12,831 <0.6 1.5 -334%

15-Nov-06 1 725,574.1 3,949,423.0 13,082 <0.6 0.9 -91%
15-Nov-06 2 725,580.6 3,949,414.9 12,914 <0.6 0.9 -132%
15-Nov-06 3 725,569.4 3,949,439.7 12,981 <0.6 0.9 -114%
15-Nov-06 4 725,565.8 3,949,416.2 13,256 0.6 0.9 -61%
15-Nov-06 5 725,595.3 3,949,411.4 12,976 <0.6 0.9 -115%

15-Nov-06 1 725,582.2 3,949,380.8 13,426 0.6 0.9 -40%
15-Nov-06 2 725,584.2 3,949,375.9 14,174 1.0 1.1 -8%
15-Nov-06 3 725,596.6 3,949,391.5 13,349 0.6 1.1 -82%
15-Nov-06 4 725,601.9 3,949,409.7 13,360 0.6 1.2 -97%
15-Nov-06 5 725,595.3 3,949,411.4 13,875 0.9 1.1 -27%

15-Nov-06 1 725,683.5 3,949,434.4 14,077 1.0 1.3 -34%
15-Nov-06 2 725,697.0 3,949,438.9 15,112 1.5 2.1 -41%
15-Nov-06 3 725,703.8 3,949,445.7 15,049 1.5 1.6 -10%
15-Nov-06 4 725,704.7 3,949,455.4 16,175 2.0 3.6 -78%
15-Nov-06 5 725,712.9 3,949,447.1 15,439 1.6 3 -82%

15-Nov-06 1 725,667.2 3,949,412.5 13,931 0.9 1.0 -12%
15-Nov-06 2 725,678.3 3,949,400.5 15,079 1.5 1.4 5%
15-Nov-06 3 725,705.0 3,949,398.3 14,931 1.4 0.9 36%
15-Nov-06 4 725,690.7 3,949,417.1 13,290 0.6 1.3 -126%
15-Nov-06 5 725,696.0 3,949,431.8 15,939 1.9 2.1 -11%

15-Nov-06 1 725,707.6 3,949,321.1 19,807 3.8 6.1 -59%
15-Nov-06 2 725,726.1 3,949,334.5 20,100 4.0 11.4 -186%
15-Nov-06 3 725,728.0 3,949,342.6 20,605 4.2 5.6 -32%
15-Nov-06 4 725,726.8 3,949,351.1 18,754 3.3 8.9 -169%
15-Nov-06 5 725,719.5 3,949,331.3 20,483 4.2 14.9 -257%

15-Nov-06 1 725,728.9 3,949,283.0 17,088 2.5 3.4 -37%
15-Nov-06 2 725,689.1 3,949,281.8 24,045 6.0 5.5 8%
15-Nov-06 3 725,682.8 3,949,273.5 34,047 11.0 26.6 -143%
15-Nov-06 4 725,720.2 3,949,297.0 18,024 2.9 9.4 -219%
15-Nov-06 5 725,685.3 3,949,321.8 20,174 4.0 7.4 -84%

15-Nov-06 1 725,932.7 3,949,373.5 18,235 3.0 2.3 25%
15-Nov-06 2 725,935.0 3,949,372.4 19,201 3.5 2.5 29%
15-Nov-06 3 725,934.5 3,949,361.5 18,271 3.1 3.2 -4%
15-Nov-06 4 725,916.3 3,949,339.2 18,232 3.0 5.6 -84%
15-Nov-06 5 725,903.3 3,949,359.1 18,032 2.9 3.3 -12%

15-Nov-06 1 725,926.9 3,949,319.8 17,057 2.5 3.4 -38%
15-Nov-06 2 725,945.1 3,949,318.6 18,128 3.0 3.3 -10%
15-Nov-06 3 725,951.5 3,949,315.7 18,609 3.2 6.7 -107%
15-Nov-06 4 725,945.1 3,949,312.3 18,115 3.0 5.4 -81%
15-Nov-06 5 725,920.2 3,949,312.1 16,910 2.4 2.6 -9%

28.3 31.4 -55%
55.8 83.2 122.4%

Home Site #9

Average
Standard Deviation

Home Site #1

Home Site #2

Home Site #3

Home Site #4

Home Site #5

Home Site #6

Home Site #7

Home Site #8
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Ra-2261 As2 Mo Se U V
0.1 0.5 5.0 0.2 0.2 5.0

0.0124 0.39 390 390 16 78
-- 1.6 5,100 5,100 200 1,000

0.0258 -- -- -- -- --
1.0 3.7 nd 0.4 1.1 26.7

2.24 3.7 5,100 5,100 200 1,000
NECR-1 NECR-COR-A-18 C06081547-020 40.4 na na na na na

NECR1-SS-005 C06111057-013 8.9 3.7 nd 2.6 5.1 28.6
NECR1-SB-016 [0-0.25] C06111057-012 80.8 nd nd 59.5 758.0 62.4
NECR1-SS-018 C06111057-011 21.7 2.1 nd 5.4 17.0 27.1
NECR1-SS-020 C06111057-010 46.2 1.9 nd 54.1 52.0 38.3
NECR1-SS-023 C06111057-009 18.3 4.5 nd 11.2 71.2 42.8
NECR1-SS-026 C06111057-008 68.4 nd nd 69.4 199.0 42.5
NECR1-SS-028 C06111057-007 26.3 7.4 63.8 6.6 79.9 35.4
NECR1-SS-030 C06111057-006 6.5 5.3 nd 2.1 8.5 32.5
NECR1-SS-044 C06111057-004 47.9 1.3 nd 27.3 57.7 48.4
NECR1-SB-046 [0-0.5] C06111057-003 58.8 nd nd 54.2 176.0 52.5
NECR1-SS-047 C06111057-002 31.3 2.3 nd 19.2 27.7 33.8
NECR1-SS-049 C06111057-001 29.3 8.3 214.0 5.1 664.0 22.9
NECR1-SS-065 C06111057-097 28.4 5.7 nd 16.0 59.1 56.9
NECR1-SS-067 C06111057-096 38.3 2.9 nd 21.2 55.1 39.1
NECR1-SS-068 C06111057-095 12.8 1.9 nd 5.7 256.0 21.6
NECR1-SS-070 C06111057-094 26.1 2.5 nd 9.4 49.6 32.8
NECR1-SS-090 C06111057-093 84.8 2.3 nd 29.0 122.0 47.1
NECR1-SS-092 C06111057-092 13.2 3.1 nd 8.2 18.1 28.3
NECR1-SS-093 C06111057-091 35.7 2.0 nd 12.8 56.9 29.6
NECR1-SB-095 [0-0.5] C06111057-078 75.7 3.0 nd 30.6 209.0 45.1
NECR1-SS-101 C06111057-090 12.7 4.4 nd 4.1 27.2 30.2
NECR1-SS-103 C06111057-089 17.7 5.6 nd 7.9 17.7 41.6
NECR1-SS-126 C06111057-087 50.9 5.9 10.8 14.1 99.3 48.6
NECR1-SS-127 C06111057-086 93.3 6.9 15.2 21.6 177.0 75.9
NECR1-SS-129 C06111057-085 7.0 4.4 nd 2.4 7.7 31.9
NECR1-SS-131 C06111057-084 41.5 1.6 nd 14.7 58.7 34.3
NECR1-SS-133 C06111057-083 54.7 2.1 nd 12.6 52.6 35.8
NECR1-SS-135 C06111057-082 63.2 4.6 nd 16.5 81.0 61.3
NECR1-SS-137 C06111057-081 52.6 5.4 nd 17.6 98.5 64.2
NECR1-SS-138 C06111057-080 48.6 2.2 nd 13.5 19.9 26.8
NECR1-SS-140 C06111057-079 15.8 4.8 nd 4.2 21.2 34.7

39.3 3.9 76.0 18.7 116.2 40.4
24.2 2.1 39.1 17.8 172.1 13.2

NECR-1 Stepouts
NECR1-SS-164 C06120235-037 35.7 4.3 nd 11.4 22.0 43.2
NECR1-SS-173 C06120235-038 4.6 4.5 nd 1.4 5.6 32.3
NECR1-SS-184 C06120235-039 1.2 2.7 nd 1.0 2.9 35.9
NECR1-SS-207 C06120235-040 3.1 4.9 nd 1.4 7.6 30.5
NECR1-SS-238 C06120235-041 1.6 7.9 nd 1.4J- 3.4 42.9
NECR1-SS-240 C06120235-042 1.5 14.9 nd 0.5J- 3.6 50.2
NECR1-SS-262 C06120235-044 1.4 5.2 nd 1.1J- 2.2 30.4
NECR1-SS-265 C06120235-045 1.6 4.9 nd 0.4J- 2.4 30.6
NECR1-SS-266 C06120235-046 1.7 5.1 nd 0.6J- 57.7 34.6
NECR1-SS-281 C06120235-047 80.5 4.0 nd 53.1J- 83.4 69.7
NECR1-SS-289 C06120235-048 1.8 5.7 nd 1.0J- 3.1 30.6
NECR1-SS-293 C06120235-049 7.0 9.0 nd 3.2J- 21.4 32.9
NECR1-SS-307 C06120235-050 3.8 13.3 nd 1.1J- 6.8 41.0

Reporting Limit

Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

Average
Standard Deviation



Ra-2261 As2 Mo Se U V
0.1 0.5 5.0 0.2 0.2 5.0

0.0124 0.39 390 390 16 78
-- 1.6 5,100 5,100 200 1,000

0.0258 -- -- -- -- --
1.0 3.7 nd 0.4 1.1 26.7

2.24 3.7 5,100 5,100 200 1,000

Reporting Limit

Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

NECR1-SS-316 C06120235-009 1.3 2.7 nd nd 1.2 19.3
NECR1-SS-323 C06120235-007 2.6 3.7 nd 0.9 2.2 32.3
NECR1-SS-326 C06120235-008 5.2 2.8 nd 1.6 4.3 28.5

9.7 6.0 nd 4.9 14.4 36.6
20.7 3.6 nd 13.1 23.3 11.4

NECR-2 NECR-COR-A-11 C06081547-012 1.9 na na na na na
NECR-COR-A-12 C06081547-013 6.8 na na na na na
NECR-COR-A-13 C06081547-014 8.9 na na na na na
NECR-COR-A-14 C06081547-015 10.3 na na na na na
NECR-COR-A-15 C06081547-016 9.2 na na na na na
NECR 2-SS-004 C06110906-046 1.2 4.0 nd nd 1.5 28.9
NECR 2-SS-015 C06110906-032 97.2 3.5 nd 11.9 107.0 46.7
NECR 2-SS-017 C06110906-033 55.3 2.8 nd 13.3 48.9 39.9
NECR 2-SS-018 C06110906-034 3.6 3.4 nd 1.2 2.2 29.4
NECR 2-SS-020 C06110906-042 38.1 1.3 nd 15.7 66.2 26.8
NECR 2-SS-027 C06110906-047 35.3 3.4 nd 6.6 12.3 34.9
NECR 2-SS-033 C06110906-035 2.0 3.3 nd 1.2 5.2 16.0
NECR 2-SS-035 C06110906-037 160.0 1.9 nd 26.7 370.0 67.3
NECR 2-SS-037 C06110906-036 4.6 4.8 nd 1.2 7.1 33.0
NECR 2-SS-039 C06110906-038 35.4 2.3 nd 6.5 29.5 26.7
NECR 2-SS-050 C06110906-040 1.2J 6.4 nd nd 2.0 24.7
NECR 2-SS-052 C06110906-045 23.0 2.5 nd 5.6 43.5 31.0
NECR 2-SS-056 C06110906-041 11.9 3.4 nd 2.6 3.9 33.0
NECR 2-SS-069 C06110906-043 8.9 4.7 nd 2.6 9.6 34.2
NECR 2-SS-071 C06110906-044 40.0 5.0 nd 14.5 45.7 58.9

27.7 3.5 2.5 7.3 50.3 35.4
39.3 1.3 0.0 7.7 93.5 13.3

NECR-2 Stepouts
NECR2-SS-083 C06120235-017 3.1 3.3 nd 0.4 3.2 26.5
NECR2-SS-096 C06120235-018 1.4 8.1 nd nd 3.7 39.0
NECR2-SS-103 C06120235-019 1.5 4.9 nd 0.6 2.1 35.6
NECR2-SS-109 C06120235-020 1.6 6.4 nd nd 1.7 37.2

1.9 5.7 2.5 0.3 2.7 34.6
0.8 2.1 0.0 0.2 0.9 5.6

Sandfill 1 SAND1-SS-009 C06110737-028 1.8 5.1 nd 0.3B 1.9 20.2
SAND1-SS-011 C06110737-024 5.8 3.2 nd 0.9B 2.5 22.8
SAND1-SS-017 C06110737-022 2.1 2.0 nd 0.3B 2.8 11.8
SAND1-SS-021 C06110737-026 2.3 2.6 nd 0.7B 12.6 13.4
SAND1-SS-027 C06110737-027 4.4 2.8 nd 0.6B 1.0 14.1
SAND1-SS-028 C06110737-029 0.8 3.0 nd 0.2B 0.7 15.6
SAND1-SS-030 C06110737-023 14.3 4.1 nd 2.5 10.6 33.9
SAND1-SS-041 C06110737-025 1.3 5.6 nd 0.4B 2.1 23.2
SAND1-SS-043 C06110737-030 6.7 3.4 nd 1.7J 1.8 18.8
SAND1-SS-044 C06110737-015 11.0 6.7 nd 1.6 1.7 31.9
SAND1-SS-049 C06110737-016 16.8 4.9 nd 3.0 41.0 81.3
SAND1-SS-050 C06110737-018 15.7 5.0 nd 8.1 4.5 26.1
SAND1-SS-051 C06110737-019 1.9 4.6 nd 0.5B 1.0 32.6
SAND1-SS-063 C06110737-020 20.8 3.3 nd 3.5J 6.9 28.5
SAND1-SS-068 C06110737-021 47.3 2.3 nd 19.2 41.3 42.1

10.2 3.9 nd 2.9 8.8 27.8
12.2 1.4 nd 5.0 13.6 17.2

Average

Average
Standard Deviation

Standard Deviation

Average
Standard Deviation

Average
Standard Deviation



Ra-2261 As2 Mo Se U V
0.1 0.5 5.0 0.2 0.2 5.0

0.0124 0.39 390 390 16 78
-- 1.6 5,100 5,100 200 1,000

0.0258 -- -- -- -- --
1.0 3.7 nd 0.4 1.1 26.7

2.24 3.7 5,100 5,100 200 1,000

Reporting Limit

Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

Sandfill 1 SAND1-SS-032 C06120235-014 3.8 4.6 nd 1.3 2.5 34.4
Boundary SAND1-SS-053 C06120235-015 5.4 7.0 nd 1.4 2.5 32.0

SAND1-SS-065 C06120235-016 4.3 4.6 nd 1.0 3.0 30.1
4.5 5.4 nd 1.2 2.7 32.2
0.8 1.4 nd 0.2 0.3 2.2

SAND2-SS-003 C06110737-001 3.3 8.0 nd 0.9B 4.2 22.6
SAND2-SS-004 C06110737-002 2.0 7.3 nd 0.8B 2.2 29.1
SAND2-SS-006 C06110737-003 1.2 7.8 nd 0.2B 1.0 30.9
SAND2-SS-007 C06110737-004 16.1 4.0 nd 2.8 7.0 37.6
SAND2-SS-010 C06110737-005 1.2 9.0 nd 0.3B 1.2 42.6
SAND2-SS-011 C06110737-006 6.2 4.7 nd 1.0 5.4 29.6
SAND2-SS-012 C06110737-008 6.2 3.3 nd 0.9B 26.3 54.2
SAND2-SS-014 C06110737-009 0.8 3.5 nd nd 0.7 12.4
SAND2-SS-015 C06110737-010 4.4 5.5 nd 0.8B 2.7 38.1
SAND2-SS-016 C06110737-011 6.1 4.5 nd 1.3 2.5 34.3
SAND2-SS-017 C06110737-012 36.0 3.2 nd 6.3 9.0 41.5
SAND2-SS-019 C06110737-013 21.6 3.3 nd 3.6 27.5 49.7
SAND2-SS-020 C06110737-014 27.7 4.1 nd 5.0 41.4 49.0

10.2 5.2 nd 1.8 10.1 36.3
11.5 2.1 nd 2.0 13.0 11.6

Sandfill 3 NECR-COR-A-10 C06081547-010 31.6 na na na na na
SAND3-SS-002 C06110906-013 15.3 3.4 nd 4.2 42.6 43.7
SAND3-SS-005 C06110906-009 66.9 1.5 nd 32.2 86.4 54.5
SAND3-SS-006 C06110906-012 17.4 4.7 nd 3.5 119.0 39.6
SAND3-SS-008 C06110906-014 1.4 3.7 nd 0.5 2.9 34.1
SAND3-SS-009 C06110906-008 31.9 3.7 nd 14.0 41.4 41.0
SAND3-SS-010 C06110906-010 33.4 3.8 nd 7.2 136.0 45.0
SAND3-SS-014 C06110906-005 123.0 1.7 nd 33.5 396.0 51.5
SAND3-SS-017 C06110906-011 1.0 5.3 nd 0.7 1.4 26.0
SAND3-SS-022 C06110906-004 1.2 2.9 nd nd 0.9 22.7
SAND3-SS-024 C06110906-003 27.4 4.3 nd 5.8 7.4 33.2
SAND3-SS-025 C06110906-002 26.9 2.7 nd 5.5 10.9 28.6
SAND3-SS-026 C06110906-001 19.6 2.5 nd 5.3 7.3 20.6
SAND3-SS-027 C06110906-007 4.5 4.7 nd 1.4 3.2 28.7

28.7 3.5 nd 8.8 65.8 36.1
32.4 1.2 nd 11.3 109.7 10.8

Sandfill 3 SAND3-SS-004 C06120235-064 1.4 2.1 nd 1.0 3.5 34.9
Boundary SAND3-SS-012 C06120235-065 1.4 4.3 nd nd 2.3 38.8

1.4 3.2 nd 0.6 2.9 36.9
0.0 1.6 nd 0.6 0.8 2.8

NECR-COR-A-01 C06081547-001 1.9 na na na na na
NECR-COR-A-02 C06081547-002 5.4 na na na na na
NECR-COR-A-03 C06081547-003 4.5 na na na na na
NECR-COR-A-04 C06081547-004 1.8 na na na na na
NECR-COR-A-05 C06081547-005 3.7 na na na na na
NECR-COR-A-06 C06081547-006 1.1 na na na na na
NECR-COR-A-07 C06081547-007 1.5 na na na na na
NECR-COR-A-08 C06081547-008 3.5 na na na na na
NECR-COR-A-09 C06081547-009 6.6 na na na na na
NECR-COR-A-19 C06081541-028 1.0 na na na na na

3.1 na na na na na
1.9 na na na na na

Sandfill 2

Average
Standard Deviation

Correlation Samples

(outside & NW of 
Sandfill 3)

Average
Standard Deviation

Standard Deviation
Average

Standard Deviation

Average

Average

Standard Deviation



Ra-2261 As2 Mo Se U V
0.1 0.5 5.0 0.2 0.2 5.0

0.0124 0.39 390 390 16 78
-- 1.6 5,100 5,100 200 1,000

0.0258 -- -- -- -- --
1.0 3.7 nd 0.4 1.1 26.7
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Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

Ponds 1 and 2 NECR-COR-A-17 C06081547-019 185.0 na na na na na
POND12-SS-011 C06111057-050 1.1 5.0 nd nd 1.0 35.3
POND12-SS-014 C06111057-051 96.9 3.2 nd 36.3 47.5 56.2
POND12-SS-019 C06111057-052 4.7 4.9 nd 0.9 7.8 34.9
POND12-SS-020 C06111057-054 2.2 5.0 nd 0.5 2.0 35.6
POND12-SS-023 C06111057-055 62.4 2.5 nd 22.8 28.6 38.5
POND12-SS-024 C06111057-056 26.9 2.5 nd 7.1 16.2 28.7
POND12-SS-035 C06111057-057 78.5 8.8 nd 30.6 85.5 83.7
POND12-SS-041 C06111057-059 3.0 4.2 nd 1.5 4.1 26.8
POND12-SS-042 C06111057-060 1.0 5.6 nd nd 1.5 35.5
POND12-SS-047 C06111057-061 73.1 3.7 nd 24.3 37.7 49.6
POND12-SS-050 C06111057-062 13.7 5.3 nd 5.3 11.9 35.8
POND12-SS-056 C06111057-063 11.2 5.3 nd 3.2 10.1 35.9
POND12-SS-058 C06111057-064 655.0 5.5 nd 159.0 1080.0 198.0
POND12-SS-061 C06111057-065 26.5 4.4 nd 5.2 36.6 35.8
POND12-SS-069 C06111057-066 161.0 3.8 nd 33.0 166.0 79.6
POND12-SB-071 [0-0.5] C06111057-069 49.9 3.1 nd 11.3 73.9 34.9
POND12-SS-076 C06111057-067 2.2 5.2 nd 0.2 8.0 40.8
POND12-SS-077 C06111057-068 487.0 5.1 nd 83.7 423.0 123.0
1/2-SB-82 [0-0.5] C06111057-073 177.0 2.7 nd 56.3 339.0 75.6

105.9 4.5 nd 25.3 125.3 57.1
172.0 1.5 nd 39.4 259.1 42.1

Ponds 1 and 2 POND12-SS-009 C06120235-010 1.7 2.2 nd 1.2 1.6 24.6
Boundary POND12-SS-012 C06120235-011 1.5 4.5 nd 0.8 1.7 35.2

POND12-SS-032 C06120235-012 1.6 4.4 nd 0.8 2.0 33.5
POND12-SS-063 C06120235-013 1.2 3.0 nd 0.6 1.3 40.1

1.5 3.5 nd 0.9 1.7 33.4
0.2 1.1 nd 0.3 0.3 6.5

Pond 3/3a NECR-COR-A-16 C06081547-018 6.2 na na na na na
POND3-SS-001 C06111057-110 18.1 6.1 nd 5.2 42.0 50.4
POND3-SS-007 C06111057-109 259.0 5.5 nd 22.3 1020.0 64.1
POND3-SS-014 C06111057-122 875.0 5.7 nd 71.9 3970.0 118.0
POND3-SS-015 C06111057-108 18.8 3.9 nd 8.6 11.1 32.4
POND3-SS-027 C06111057-107 4.7 4.0 nd 0.9 19.1 26.9
POND3-SS-029 C06111057-106 312.0 5.0 nd 24.5 1240.0 79.3
POND3-TP-037 [0-0.5] C06120336-049 7.7 2.7 nd 1.0 9.8 19.2
POND3-SS-038 C06111057-105 20.9 6.1 nd 4.2 34.9 34.1
POND3-SS-042 C06111057-103 1.4 5.1 nd 0.7 1.9 28.8
POND3-SS-046 C06111057-099 19.5 6.7 nd 3.3 34.3 42.5
POND3-SS-057 C06111057-098 2.8 8.1 nd 0.7 4.5 39.9
POND3-SS-059 C06111057-100 26.9 5.5 nd 5.2 62.9 39.5
3/3a-SB-61 [0-0.5] C06111057-111 17.3 3.7 nd 6.8 28.4 30.3
POND3-SS-063 C06111057-102 3.8 6.4 nd 2.9 8.8 38.9
POND3-SS-065 C06111057-101 39.6 5.7 nd 5.2 68.4 46.8

102.1 5.3 2.5 10.9 437.1 46.1
226.2 1.4 0.0 18.4 1051.8 25.0

Average
Standard Deviation

Standard Deviation
Average

Average
Standard Deviation



Ra-2261 As2 Mo Se U V
0.1 0.5 5.0 0.2 0.2 5.0

0.0124 0.39 390 390 16 78
-- 1.6 5,100 5,100 200 1,000

0.0258 -- -- -- -- --
1.0 3.7 nd 0.4 1.1 26.7

2.24 3.7 5,100 5,100 200 1,000

Reporting Limit

Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

Sediment Pad SEDPAD-SS-005 C06111057-030 17.7 3.1 nd 3.7 14.1 25.5
SEDPAD-SS-006 C06111057-031 38.8 3.0 nd 14.2 21.7 39.5
SEDPAD-SS-07 C06111057-032 106.0 1.1 nd 45.5 92.4 63.4
SEDPAD-SS-008 C06111057-034 25.8 3.0 nd 7.9 19.8 35.5
SEDPAD-SS-011 C06111057-033 3.8 11.6 nd 2.7 27.3 502.0
SEDPAD-SS-12 C06111057-035 118.0 0.9 nd 37.8 363.0 52.9
SEDPAD-SS-014 C06111057-036 236.0 2.7 nd 78.8 366.0 106.0
SEDPAD-SS-015 C06111057-037 33.4 1.5 nd 12.9 34.7 31.5
SEDPAD-SS-018 C06111057-038 1.5 nd nd nd 1.9 46.8
SEDPAD-SS-020 C06111057-039 12.8 6.0 nd 3.8 17.7 22.2
SEDPAD-SS-021 C06111057-040 85.6 1.3 nd 45.4 1640.0 59.1
SEDPAD-SS-022 C06111057-041 104.0 1.3 nd 44.5 85.9 60.7
SEDPAD-SS-025 C06111057-042 36.7 1.5 nd 7.5 21.9 29.9
SEDPAD-SS-026 C06111057-043 27.1 3.0 nd 9.0 33.1 32.1

60.5 2.9 nd 22.4 195.7 79.1
64.2 2.9 nd 23.7 433.2 123.6

NEMSA NEMSA-TP-001 [0-0.5] C06110906-027 1.2 3.6 nd 0.6 1.0 28.6
NEMSA-TP-002 [0-0.25] C06120336-030 1.7 4.2 nd 1.0 4.8 32.4
NEMSA-TP-003 [0-0.5] C06120336-034 0.9 3.2 nd 1.7 0.9 18.0
NEMSA-TP-004 [0-0.5] C06120336-037 1.3 4.3 nd 1.2 4.8 29.2
NEMSA-TP-005 [0-0.5] C06120336-039 2.6 4.3 nd nd 2.2 28.9

1.5 3.9 nd 0.9 2.7 27.4
0.7 0.5 nd 0.6 1.9 5.5

Boneyard YARD-TP-001 [0-0.5] C06110906-031 45.9 1.3 nd 16.7 17.4 41.3
YARD-TP-002 [0-0.5] C06120235-023 2.2 5.5 nd 0.6 2.1 32.0
YARD-TP-003 [0-0.5] C06120235-026 1.1 5.1 nd 0.8 1.5 31.6
YARD-TP-004 [0-0.5] C06120235-022 1.6 3.7 nd 0.4 0.8 29.0
YARD-TP-005 [0-0.5] C06120235-033 1.2 4.0 nd nd 1.0 26.0

10.4 3.9 nd 3.7 4.6 32.0
19.8 1.6 nd 7.3 7.2 5.7

VENT3-SS-034 C06120235-005 1.4 2.3 nd 0.2 1.1 9.0
VENT8-SS-002 C06120235-001 3.6 5.1 nd 2.9 5.2 35.3
VENT8-SS-006 C06120235-003 13.2 3.3 nd 5.0 19.4 30.3
VENT8-SS-019 C06120235-006 137.0 3.3 nd 27.4 358.0 55.4
VENT8-SS-031 C06120235-004 2.2 2.6 nd 0.9 2.1 21.6

31.5 3.3 nd 7.3 77.2 30.3
59.2 1.1 nd 11.4 157.2 17.2

TP-SS-001 C06120235-051 12.5 3.7 nd 6.6J- 12.7 43.7
TP-SS-009 C06120235-053 33.2 6.1 nd 39.8J- 139.0 61.3
TP-SS-013 C06120235-052 33.2 nd nd 101.0J- 44.0 78.4
TP-SS-024 C06120235-054 2.1 5.4 nd 1.7J- 16.7 32.8
TP-SS-027 C06120235-056 2.1 5.3 nd 0.8J- 1.7 31.7

16.6 4.2 nd 30.0 42.8 49.6
15.7 2.4 nd 42.8 56.0 20.0

Standard Deviation

Average

Average

Trailer Park

Average
Standard Deviation

Vents 3 & 8

Average
Standard Deviation

Average
Standard Deviation

Standard Deviation
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Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

HOME 1-SS-001 C06110906-048 1.2 2.9 nd nd 0.8 21.5
HOME 1-SS-002 C06110906-049 0.9 2.7 nd 0.3 1.0 28.9
HOME 1-SS-003 C06110906-050 1.0 3.2 nd 0.2 1.0 27.8
HOME 1-SS-004 C06110906-051 1.3 2.3 nd nd 1.0 31.2
HOME 1-SS-005 C06110906-052 1.5 5.7 nd nd 1.4 32.3
HOME 2-SS-001 C06110906-053 0.9 5.9 nd 0.7 1.0 35.9
HOME 2-SS-002 C06110906-054 0.9 5.1 nd 0.3 0.7 37.5
HOME 2-SS-003 C06110906-055 0.9 4.1 nd 0.6 1.0 36.1
HOME 2-SS-004 C06110906-056 0.9 3.6 nd 1.2 0.8 33.4
HOME 2-SS-005 C06110906-058 0.9 4.5 nd 0.3 1.0 35.5
HOME 3-SS-001 C06110906-059 0.9 3.3 nd nd 1.4 32.8
HOME 3-SS-002 C06110906-060 1.1 3.3 nd nd 0.9 31.2
HOME 3-SS-003 C06110906-061 1.1 3.7 nd 0.6 0.7 28.5
HOME 3-SS-004 C06110906-062 1.2 4.5 nd 0.7 1.0 37.4
HOME 3-SS-005 C06110906-063 1.1 6.4 nd nd 1.1 42.6
HOME 4-SS-001 C06110906-064 1.3 3.9 nd nd 1.1 33.5
HOME 4-SS-002 C06110906-065 2.1 3.0 nd 0.8 1.5 26.6
HOME 4-SS-003 C06110906-067 1.6 3.2 nd 0.7 1.5 25.8
HOME 4-SS-004 C06110906-068 3.6 6.0 nd 1.6 3.5 28.8
HOME 4-SS-005 C06110906-069 3.0 4.3 nd 1.1 2.7 28.2
HOME 5-SS-001 C06110906-070 1.0 3.0 nd 0.9 0.8 30.1
HOME 5-SS-002 C06110906-071 1.4 5.2 nd 1.2 1.1 31.9
HOME 5-SS-003 C06110906-072 0.9 4.4 nd 1.0 0.9 30.0
HOME 5-SS-004 C06110906-073 1.3 7.2 nd 0.8 1.4 31.2
HOME 5-SS-005 C06110906-074 2.1 3.3 nd 0.7 2.4 23.8
HOME 6-SS-001 C06110906-075 6.1 4.2 nd 1.5 9.3 33.9
HOME 6-SS-002 C06110906-076 11.4 4.4 nd 2.0 11.1 38.4
HOME 6-SS-003 C06110906-077 5.6 4.5 nd 2.0 5.7 34.8
HOME 6-SS-004 C06110906-078 8.9 4.5 nd 1.7 10.2 36.8
HOME 6-SS-005 C06110906-079 14.9 4.2 nd 2.7 12.7 37.3
HOME 7-SS-001 C06110906-080 3.4 4.9 nd 1.2 2.3 31.0
HOME 7-SS-002 C06110906-081 5.5 4.4 nd 1.5 6.3 34.1
HOME 7-SS-003 C06110906-082 29.6 5.2 nd 6.3 20.5 49.7
HOME 7-SS-004 C06110906-083 9.4 5.5 nd 2.0 11.8 43.3
HOME 7-SS-005 C06110906-084 7.4 3.4 nd 1.3 9.2 28.4
HOME 8-SS-001 C06110906-085 2.3 3.5 nd 0.2 2.1 30.9
HOME 8-SS-002 C06110906-086 2.5 3.0 nd 0.5 2.7 33.2
HOME 8-SS-003 C06110906-087 3.2 2.7 nd 0.5 5.3 34.0
HOME 8-SS-004 C06110906-088 5.6 4.1 nd 1.2 6.4 34.0
HOME 8-SS-005 C06110906-089 3.3 5.3 nd nd 4.9 38.8
HOME 9-SS-001 C06110906-090 3.4 5.0 nd 1.0 7.9 29.8
HOME 9-SS-002 C06110906-091 3.3 3.6 nd 0.7 8.1 27.8
HOME 9-SS-003 C06110906-092 6.7 4.1 nd 1.8 19.1 33.1
HOME 9-SS-004 C06110906-093 5.4 2.8 nd 1.2 12.4 26.1
HOME 9-SS-005 C06110906-094 2.6 4.5 nd 0.4 3.3 29.4

3.9 4.2 nd 1.0 4.5 32.6
5.0 1.1 nd 1.0 5.0 5.2

Home Sites

Standard Deviation
Average
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Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

Unnamed Arroyo NECR-COR-B-01 C06081542-001 11.9 na na na na na
NECR-COR-B-02 C06081542-002 10.6 na na na na na
NECR-COR-B-03 C06081542-003 9.7 na na na na na
NECR-COR-B-04 C06081542-004 11.4 na na na na na
NECR-COR-B-05 C06081542-005 15.8 na na na na na
NECR-COR-B-06 C06081542-006 15.7 na na na na na
NECR-COR-B-07 C06081542-007 14.9 na na na na na
NECR-COR-B-08 C06081542-008 14.4 na na na na na
NECR-COR-B-09 C06081542-009 18.9 na na na na na
NECR-COR-B-10 C06081542-010 21.2 na na na na na
NECR-COR-B-11 C06081542-012 19.6 na na na na na
NECR-COR-B-12 C06081542-013 21.4 na na na na na
NECR-COR-B-13 C06081542-014 19.2 na na na na na
NECR-COR-B-14 C06081542-015 21.0 na na na na na
NECR-COR-B-15 C06081542-016 26.4 na na na na na

16.8 na na na na na
4.8 na na na na na

(correlation
samples)

Average
Standard Deviation
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Table 3.15
Summary of Surface Soil Analytical Results, Preliminary COPCs

Area Sample ID Lab ID
Analyte

Outdoor Worker

Residential PRG
Industrial PRG

Background Mean
Screening Level

263 229 229 229 229 229
0.8 <0.5 <5.0 <0.2 0.7 9.0

30.6 4.2 3.8 9.5 79.7 40.2
875.0 14.9 214 159 3970 502
82.0 2.0 14.6 18.9 319.1 36.0

Notes:

Data Qualifier Flags

4.  Statistical values based on one-half the reporting limits for "nd" results.

Site-Wide Statistical Summary

3.  Bolded and shaded values indicate exceedances of the field screening levels.

6.  Correlation samples collected in August 2006 are included in this table.

Number of Samples
Minimum
Average

Maximum

2.  The PRGs shown for arsenic are the cancer PRGs; The residential non-cancer PRG for arsenic is 22 mg/kg, and the industrial non-cancer PRG is 
260 mg/kg.

1.  Published EPA Region 9 PRGs are based on a 10 -6 risk level.  The FSL shown for Ra-226 is based on a 10 -4 risk level.

nd = not detected above reporting limint; na = not analyzed.

5.  This table includes surface samples (<0.5 feet bgs) from the soil borings and test pits; depth are shown in square brackets.

Standard Deviation

B = Analyte detected in associated method blank.  Sample concentration greater than five time method blank concentration.
J+ = Datum is estimated, potentially biased high. 

-- = not applicable

J = Datum is estimated, bias unknown.
J- = Datum is estimated, potentially biased low. 

I I 



Ra-226 As Mo Se U V
0.1 0.5 5.0 0.2 0.2 5.0

-- 0.039 390 390 16 78
-- 1.6 5,100 5,100 200 1,000

1.0 3.7 nd 0.4 1.1 26.7
50 3.7 5,100 5,100 200 1,000

NECR-1 Soil Boring NECR1-SB-016 [5.0] C06111057-014 5.0-6.5 21.1 3.8 nd 9.5 99.5 34.2
NECR1-SB-016 [10.0] C06111057-015 10.0-11.5 64.6 nd nd 29.6 141.0 54.4
NECR1-SB-016 [15.0] C06111057-016 15.0-16.5 63.1 nd nd 32.8 144.0 35.0
NECR1-SB-016 [20.0] C06111057-017 20.0-21.5 1.4 5.1 nd 0.6 21.4 38.7
NECR1-SB-046 [5.0] C06111057-044 5.0-6.5 31.9 nd nd 24.6 71.1 41.7
NECR1-SB-046 [10.0] C06111057-045 10.0-11.5 19.3 nd nd 5.4 72.7 31.0
NECR1-SB-046 [15.0] C06111057-046 15.0-16.5 1.3 6.9 nd 1.4 337.0 41.5
NECR1-SB-046 [20.0] C06111057-047 20.0-21.5 1.0 5.2 nd nd 3.4 34.4
NECR1-SB-046 [25.0] C06111057-048 25.0-26.5 1.1 5.5 nd 0.5 0.8 39.2
NECR1-SB-046 [30.0] C06111057-049 30.0-31.5 1.1 6.2 nd nd 1.1 37.9
NECR1-SB-90 [5.0] C06111057-021 5.0-6.5 6.9 4.4 nd 1.9 8.5 41.2
NECR1-SB-90 [10.0] C06111057-022 10.0-11.5 4.2 3.1 nd 0.8 43.2 44.5
NECR1-SB-90 [15.0] C06111057-023 15.0-16.5 103.0 0.8 nd 20.6 125.0 89.5
NECR1-SB-90 [20] C06111057-024 20.0-21.5 90.0 0.9 nd 45.4 144.0 63.7
NECR1-SB-90 [25] C06111057-025 25.0-26.5 48.9 0.6 nd 47.0 218.0 83.3
NECR1-SB-90 [30.0] C06111057-026 30.0-31.5 1.7 6.4 nd 0.2 313.0 31.7
NECR1-SB-90 [35.5] C06111057-027 35.0-36.5 1.3 4.9 nd 0.4 331.0 34.5
NECR1-SB-90 [40] C06111057-028 40.0-41.5 1.2 4.3 nd 1.0 240.0 35.1
NECR1-SB-90 [45] C06111057-029 45.0-46.5 1.3 5.3 nd 0.8 165.0 42.0
NECR1-SB-095 [5.0] C06111057-018 5.0-6.5 27.7 3.8 nd 6.7 90.4 41.9
NECR1-SB-095 [10.0] C06111057-019 10.0-11.5 7.9 7.9 nd 1.1 11.4 48.4
NECR1-SB-095 [14.0] C06111057-020 14.0-15.5 1.8 5.2 nd 0.9 2.4 39.7
NECR1-SB-131 [5.0] C06111057-117 5.0-6.5 67.4 2.8 nd 15.4 58.6 47.8
NECR1-SB-131 [10.0] C06111057-118 10.0-11.5 1.9 7.3 nd nd 59.4 40.7
NECR1-SB-131 [15.0] C06111057-119 15.0-16.5 1.8 5.1 nd nd 19.2 31.5
NECR1-SB-131 [20] C06111057-120 20.0-21.5 1.2J 7.9 nd nd 1.6 39.8
NECR1-SB-131 [24] C06111057-121 24.0-25.5 1.3 5.2 nd nd 1.5 37.3

Test Pit NECR1-TP-138 C06120405-010 3.5-4.0 24.2 6.9 nd 13.2 73.6 42.3
21.4 4.2 nd 9.3 99.9 43.7
30.0 2.5 nd 14.2 104.5 14.0

NECR-2 Test Pit NECR 2-TP-035 C06110906-015 1.0-1.5 10.4 2.9 nd 1.4 35.5 18.8
NECR 2-TP-052 C06110906-016 1.5-2.0 12.6 3.4 nd 4.0 70.6 32.5
NECR 2-TP-052 C06110906-017 4.0-5.0 2.9 3.2 nd 0.8 32.7 25.9
NECR 2-TP-020 C06110906-018 1.0-1.5 1.2 3.2 nd 0.9 9.7 25.0
NECR 2-TP-039 C06110906-019 1.0-1.5 5.5 3.6 nd 2.1 32.2 33.7
NECR 2-TP-015 C06110906-021 0.5-1.0 2.5 3.6 nd 1.0 17.0 35.4

5.9 3.3 nd 1.7 33.0 28.6
4.6 0.3 nd 1.2 21.1 6.4

Sandfill 1 Test Pit SAND1-TP-030 C06120405-011 1.0-1.5 113.0 2.9 nd 15.8 31.7 45.7
SAND1-TP-030 C06120405-020 3.5-4.0 4.8 13.9 nd 1.4 5.2 44.8
SAND1-TP-043 C06120405-012 1.0-1.5 0.6 3.4 nd 0.4 0.8 17.4
SAND1-TP-049 C06120405-013 1.0-1.5 75.8 3.4 nd 17.3 32.3 40.6
SAND1-TP-049 C06120405-014 3.5-4.0 6.4 4.4 nd 2.4 3.0 23.9
SAND1-TP-063 C06120405-016 0.5-1.0 80.6 1.1 nd 21.7 89.8 48.5
SAND1-TP-063 C06120405-017 1.5-2.0 8.8 9.2 nd 4.6 60.5 28.3
SAND1-TP-068 C06120405-018 0.5-1.0 57.4 2.5 nd 34.3 91.6 45.3
SAND1-TP-068 C06120405-019 1.5-2.0 7.1 6.5 nd 0.6 27.0 10.4

39.4 5.3 nd 10.9 38.0 33.9
42.6 4.0 nd 12.0 35.2 14.2

Reporting Limit

Depth
(ft bgs)Lab IDSample IDType

Residential PRG
Industrial PRG

Background Mean

Average
Standard Deviation

Average
Standard Deviation

Table 3.16
Summary of Subsurface Soils Analytical Results, Preliminary COPCs

Area
Analyte

Average
Standard Deviation

Screening Level



Ra-226 As Mo Se U V
0.1 0.5 5.0 0.2 0.2 5.0

-- 0.039 390 390 16 78
-- 1.6 5,100 5,100 200 1,000

1.0 3.7 nd 0.4 1.1 26.7
50 3.7 5,100 5,100 200 1,000

Reporting Limit

Depth
(ft bgs)Lab IDSample IDType

Residential PRG
Industrial PRG

Background Mean

Table 3.16
Summary of Subsurface Soils Analytical Results, Preliminary COPCs

Area
Analyte

Screening Level
Sandfill 2 Test Pit SAND 2-TP-011 C06110906-022 0.5-1.0 1.1 5.3 nd 0.5 2.5 41.7

SAND 2-TP-012 C06110906-023 1.5-2.0 3.8 3.1 nd nd 26.5 50.9
SAND 2-TP-017 C06110906-024 1.5-2.0 1.9 3.8 nd 0.7 2.8 29.9
SAND 2-TP-019 C06110906-025 1.0-1.5 1.8 3.6 nd nd 3.2 35.2
SAND 2-TP-008 C06110906-026 0.5-1.0 2.4 3.6 nd 0.4 15.3 45.0

2.2 3.9 nd 0.4 10.1 40.5
1.0 0.8 nd 0.3 10.7 8.2

Sandfill 3 Test Pit SAND3-TP-005 C06120235-066 0.5-1.0 40.8 0.8 nd 39.2 131.0 63.3
SAND3-TP-005 C06120235-067 1.5-2.0 28.1 4.3 nd 3.6 78.8 33.9
SAND3-TP-006 C06120235-068 0.5-1.0 8.4 5.0 nd 0.8 102.0 35.0
SAND3-TP-009 C06120235-069 0.5-1.0 5.1 6.9 nd 1.7 90.6 38.0
SAND3-TP-014 C06120235-070 0.5-1.0 1.2 4.2 nd 1.3 227.0 29.4
SAND3-TP-014 C06120235-075 1.0-1.5 84.1 1.5 nd 29.0 488.0 52.2
SAND3-TP-025 C06120235-071 0.5-1.0 27.2 4.6 nd 8.9 21.1 41.3

27.8 3.9 nd 12.1 162.6 41.9
28.7 2.1 nd 15.6 156.5 11.9

Ponds 1 & 2 Soil Boring Pond12-SB-71 [5.0] C06111057-070 5.0-6.5 0.9 4.7 nd nd 1.3 30.2
1/2-SB-71 [10.0] C06111057-071 10.0-11.5 0.7 5.5 nd nd 2.1 37.6
1/2-SB-71 [15.0] C06111057-072 15.0-16.5 1.0 6.7 nd 1.0 3.3 43.2
1/2-SB-82 [5.0] C06111057-074 5.0-6.5 14.4 4.6 nd 3.7 22.7 36.2
1/2-SB-82 [10.0] C06111057-075 10.0-11.5 12.2 5.0 nd 3.4 18.1 38.0
1/2-SB-82 [15] C06111057-076 15.0-16.5 1.1 6.8 nd nd 5.0 42.6
1/2-SB-82 [20] C06111057-077 20.0-21.5 1.5 5.1 nd nd 1.7 37.9

Test Pit POND12-TP-030 C06120235-057 2.0-3.0 41.3 5.5 nd 13.2J- 149.0 45.2
POND12-TP-030 C06120235-058 4.5-5.0 6.2 6.4 nd 1.6J- 80.3 30.7
POND12-TP-035 C06120235-059 1.0-1.5 417.0 3.2 nd 159.0J- 286.0 158.0
POND12-TP-035 C06120235-060 2.0-2.5 41.5 1.4 nd 11.2J- 38.9J+ 31.6J+
POND12-TP-035 C06120235-061 9.0-9.5 19.6 4.4 nd 15.5 206.0 35.3
POND12-TP-058 C06120235-062 4.5-5.0 438.0 4.3 nd 227.0 760.0 173.0
POND12-TP-058 C06120235-063 8.5-9.0 1.3 5.6 nd 2.6 59.4 31.9

71.2 4.9 nd 31.3 116.7 55.1
151.7 1.4 nd 70.0 204.9 47.1

Pond 3/3a Soil Boring 3/3a-SB-61 [5.5] C06111057-112 5.5-7.0 0.9 4.8 nd nd 1.3 29.6
3/3a-SB-61 [10.0] C06111057-113 10.0-11.5 1.1 4.8 nd nd 1.0 27.9
3/3a-SB-61 [15.0] C06111057-114 15.0-16.5 1.5 4.1 nd nd 1.0 29.7
3/3a-SB-61 [20.0] C06111057-115 20.0-21.5 1.0 4.5 nd nd 1.1 34.5
3/3a-SB-61 [25.0] C06111057-116 25.0-26.5 1.3 4.9 nd nd 1.0 35.0

Test Pit POND3-TP-007 C06120336-042 5.0-5.5 4.5 4.9 nd 3.1 24.4 35.8
POND3-TP-007 C06120336-043 9.0-9.5 0.7 2.9 nd nd 0.7 22.6
POND3-TP-014 C06120336-044 6.5-7.0 0.8 3.3 nd nd 1.5 25.6
POND3-TP-014 C06120336-045 8.5-9.0 0.8 3.2 nd nd 1.4 22.1
POND3-TP-029 C06120336-046 3.0-3.5 14.3 6.2 nd 0.8 102.0 28.5
POND3-TP-029 C06120336-047 6.0-6.5 15.7 6.7 nd 2.9 116.0 31.1
POND3-TP-029 C06120336-048 9.0-9.5 2.1 4.5 nd nd 30.8 33.7
POND3-TP-037 C06120336-050 5.0-5.5 2.2 6.6 nd 1.0 16.3 45.7
POND3-TP-037 C06120336-051 8.5-9.0 0.7 4.9 nd nd 23.5 31.4

3.4 4.7 nd 0.6 23.0 30.9
5.0 1.2 nd 1.0 38.1 6.0

Standard Deviation

Average
Standard Deviation

Average
Standard Deviation

Average
Standard Deviation

Average



Ra-226 As Mo Se U V
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-- 1.6 5,100 5,100 200 1,000

1.0 3.7 nd 0.4 1.1 26.7
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Reporting Limit

Depth
(ft bgs)Lab IDSample IDType

Residential PRG
Industrial PRG

Background Mean

Table 3.16
Summary of Subsurface Soils Analytical Results, Preliminary COPCs

Area
Analyte

Screening Level
Sediment Pad Test Pit SEDPAD-TP-006 C06120405-001 1.5-2.0 92.9 0.6 nd 161.0 68.6 74.7

SEDPAD-TP-006 C06120405-002 3.0-3.5 2.8 4.2 nd 2.4 88.7 29.0
SEDPAD-TP-012 C06120405-003 1.0-1.5 84.0 0.8 nd 83.5 147.0 48.4
SEDPAD-TP-012 C06120405-004 1.5-2.0 2.9 4.3 nd 2.7 158.0 30.7
SEDPAD-TP-014 C06120405-005 0.5-1.0 165.0 2.7 nd 61.4 252.0 75.0
SEDPAD-TP-014 C06120405-006 1.0-1.5 9.8 3.8 nd 3.4 18.9 31.5
SEDPAD-TP-021 C06120405-007 5.0-5.5 99.7 1.9 nd 63.9 357.0 60.3
SEDPAD-TP-021 C06120405-008 10.0-10.5 86.3 nd nd 74.1 270.0 63.9
SEDPAD-TP-026 C06120405-009 0.5-1.0 86.6 5.5 nd 40.9 89.0 65.4

70.0 2.7 nd 54.8 161.0 53.2
54.6 1.9 nd 51.1 110.6 18.8

NEMSA Test Pit NEMSA-TP-001 C06110906-028 1.0-1.5 45.8 0.8 nd 17.5 71.0 32.5
NEMSA-TP-001 C06110906-029 4.0-5.0 57.3 1.5 nd 15.6 67.0 35.1
NEMSA-TP-001 C06110906-030 6.0-6.5 1.3J 4.9 nd 0.4 311.0 28.5
NEMSA-TP-002 C06120336-031 0.25-0.75 46.6 0.7 nd 19.0 79.5 41.7
NEMSA-TP-002 C06120336-032 5.5-6.0 68.8 nd nd 38.9 125.0 47.3
NEMSA-TP-002 C06120336-033 7.0-7.5 1.1 3.7 nd nd 227.0 25.6
NEMSA-TP-003 C06120336-035 1.5-2.0 38.2 0.6 nd 24.2 17.6 36.4
NEMSA-TP-003 C06120336-036 4.0-4.5 0.8 4.0 nd nd 49.3 24.9
NEMSA-TP-004 C06120336-052 1.0-1.5 140.0 0.8 nd 40.1 390.0 43.2
NEMSA-TP-004 C06120336-053 6.0-6.5 112.0 nd nd 132.0 75.8 38.5
NEMSA-TP-004 C06120336-038 8.5-9.0 68.8 1.3 nd 112.0 136.0 44.0
NEMSA-TP-005 C06120336-040 4.0-4.5 8.4 4.5 nd 0.5 27.3J+ 32.8
NEMSA-TP-005 C06120336-041 8.0-8.5 0.8 3.4 nd nd 1.4 26.5

45.4 2.1 nd 30.8 121.4 35.2
44.7 1.8 nd 43.1 118.3 7.5

Boneyard Test Pit YARD-TP-001 C06120235-021 1.0-1.5 1.3 5.2 nd 0.2 0.8 29.9
YARD-TP-002 C06120235-024 1.5-2.0 1.1 5.2 nd nd 1.5 31.1
YARD-TP-002 C06120235-025 9.5-10.0 1.1 4.0 nd nd 0.9 27.8
YARD-TP-003 C06120235-027 1.0-1.5 1.2 5.1 nd nd 1.0 37.8
YARD-TP-004 C06120235-028 0.5-1.0 48.4 0.8 nd 24.3 12.5 36.9
YARD-TP-004 C06120235-029 5.5-6.0 50.7 1.9 nd 33.4 228.0 33.9
YARD-TP-004 C06120235-030 7.0-7.5 10.1 3.3 nd 3.1 240.0 22.2
YARD-TP-004 C06120235-031 9.5-10.0 1.9 3.5 nd 0.8 5.5 24.7
YARD-TP-005 C06120235-034 2.5-3.0 1.4 4.0 nd 1.2 5.6 25.2
YARD-TP-005 C06120235-035 4.5-5.0 1.7 4.0 nd 0.3 4.3 24.7
YARD-TP-005 C06120235-036 8.5-9.0 1.9 4.9 nd 0.5 8.4 25.6

11.0 3.8 nd 5.8 46.2 29.1
19.3 1.4 nd 11.6 92.9 5.3

Average
Standard Deviation

Average
Standard Deviation

Average
Standard Deviation
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Table 3.16
Summary of Subsurface Soils Analytical Results, Preliminary COPCs

Area
Analyte

Screening Level
Arroyo Soil Boring ARROYO-SB-001 C06120235-072 0.0-1.0 14.9 2.6 nd 4.4 29.0 27.1

ARROYO-SB-001 C06120235-073 1.0-2.0 17.3 5.4 nd 3.7 27.3 29.6
ARROYO-SB-001 C06120235-074 2.0-3.0 8.4 7.8 nd 2.1 14.3 32.6
ARROYO-SB-002 C06120336-001 0.0-1.0 12.7 2.2 nd 5.9 15.6 24.0
ARROYO-SB-002 C06120336-002 1.0-2.0 21.1 2.8 nd 8.0 21.7 28.1
ARROYO-SB-002 C06120336-003 2.0-3.0 21.0 6.1 nd 11.1 108.0 34.2
ARROYO-SB-003 C06120336-004 0.0-1.0 12.9 1.4 nd nd 14.2 20.0
ARROYO-SB-003 C06120336-005 1.0-2.0 13.3 3.6 nd 1.9 18.6 23.3
ARROYO-SB-003 C06120336-006 2.0-3.0 12.4 4.7 nd 3.0 16.4 29.6
ARROYO-SB-004 C06120336-007 0.0-1.0 12.5 1.2 nd 1.1 14.6 19.8
ARROYO-SB-004 C06120336-008 1.0-2.0 14.9 2.9 nd 5.3 16.6 23.8
ARROYO-SB-004 C06120336-009 2.0-3.0 18.5 6.3 nd 2.8 23.7 34.9
ARROYO-SB-005 C06120336-010 0.0-1.0 18.1 2.2 nd 12.7 25.7 30.4
ARROYO-SB-005 C06120336-011 1.0-2.0 30.2 4.7 nd 14.4 79.2 37.9
ARROYO-SB-005 C06120336-012 2.0-3.0 10.3 7.3 nd 4.9 27.0 36.6
ARROYO-SB-006 C06120336-013 0.0-1.0 11.2 1.7 nd 2.9 18.7 20.7
ARROYO-SB-006 C06120336-014 1.0-2.0 11.8 3.3 nd 3.0 23.7 24.0
ARROYO-SB-006 C06120336-015 2.0-3.0 11.1 8.2 nd 2.1 19.4 36.1
ARROYO-SB-007 C06120336-016 0.0-1.0 14.8 1.8 nd 3.5 21.7 34.7
ARROYO-SB-007 C06120336-017 1.0-2.0 11.1 2.6 nd 2.9 17.1 25.5
ARROYO-SB-007 C06120336-018 2.0-3.0 35.7 4.3 nd 4.3 45.4 37.3
ARROYO-SB-008 C06120336-019 0.0-1.0 17.6 1.9 nd 4.6 17.4 27.9
ARROYO-SB-008 C06120336-020 1.0-2.0 21.5 2.1 nd 6.3 17.1 28.0
ARROYO-SB-008 C06120336-021 2.0-3.0 24.5 2.1 nd 7.4 21.3 30.9
ARROYO-SB-009 C06120336-024 0.0-1.0 11.7 2.2 nd 5.6 22.6 22.7
ARROYO-SB-009 C06120336-025 1.0-2.0 15.5 1.3 nd 2.3 23.7 23.5
ARROYO-SB-009 C06120336-026 2.0-3.0 15.5 3.5 nd 11.3 31.7 32.5
ARROYO-SB-010 C06120336-027 0.0-1.0 18.5 2.6 nd 12.4 35.1 34.1
ARROYO-SB-010 C06120336-028 1.0-2.0 18.6 1.9 nd 5.5 26.6 25.1
ARROYO-SB-010 C06120336-029 2.0-3.0 12.9 1.5 nd 6.0 21.9 23.1

16.4 3.4 nd 5.4 27.2 28.6
6.0 2.0 nd 3.7 19.7 5.5

146 146 146 146 146 146
0.6 <0.5 <5 <0.2 0.7 10.4

30.9 4.0 2.5 16.0 86.4 40.1
438 13.9 2.5 227 760 173

56.7 2.2 0.0 31.9 109.3 19.4
Notes:

2.  Statistical values based on one-half the reporting limits for "nd" results.
3.  All test pit and soil boring samples collected at less than or equal to 0.5 feet bgs are included in Table 3.15.

Number of Samples
Minimum

Maximum
Average

Standard Deviation

1.  Bolded and shaded values indicate exceedances of the field screening levels.

nd = non-detect
Data Qualifier Flags

Site-Wide Statistical Summary

Average
Standard Deviation

2.   The PRGs shown for arsenic are the cancer PRGs; The residential non-cancer PRG for arsenic is 22 mg/kg, and the industrial non-cancer PRG is 
260 mg/kg.

1.  Published EPA Region 9 PRGs are based on a 10 -6 risk level.  The FSL shown for Ra-226 is based on a 10 -4 risk level.
B = Analyte detected in associated method blank.  Sample concentration greater than five time method blank concentration.

J = Datum is estimated, bias unknown.
J- = Datum is estimated, potentially biased low. 
J+ = Datum is estimated, potentially biased high. 



Ra-226 As Mo Se U
0.2 0.001 0.1 0.0029 0.00038

5 0.01 n/a 0.05 0.03
30 0.1 1.0 0.05 0.03

NECR1-SS-240 C06120235-042 nd 0.0051 nd nd 0.0032B
NECR1-SS-307 C06120235-050 0.6 0.0031 nd nd 0.0042B
NECR2-SS-096 C06120235-018 1.4 0.0066 nd nd 0.0035B
NECR2-SS-109 C06120235-020 0.9J 0.0021 nd nd 0.0021B
POND12-SS-035 C06111057-057 7.1 0.0028 nd 0.0071 0.22
POND12-SS-058 C06111057-064 27.1 0.0049 nd 0.94 4.4
POND3-SS-014 C06111057-122 20.1 0.0084 nd 0.1 0.98
POND3-SS-057 C06111057-098 0.8 0.0034 nd 0.0016 0.014
SAND1-TP-030 C06120405-011 16.1 nd nd 0.0037 0.0024B
SAND1-TP-063 C06120405-016 17J 0.0021 nd 0.0024 0.1
SAND2-SS-003 C06110737-001 1.4 0.0022 nd nd 0.0012B
SAND2-SS-010 C06110737-005 nd 0.0023 nd nd 0.01
SAND3-TP-009 C06120235-069 nd 0.0013 nd 0.0024 0.41
SAND3-SS-017 C06110906-011 1.6 0.0019 nd nd 0.0015B
SEDPAD-SS-011 C06111057-033 nd 0.0013 nd 0.0058 0.0012B
SEDPAD-SS-018 C06111057-038 nd nd nd nd 0.00096B

5.1 0.0029 nd 0.06 0.8
Maximum 27.1 0.008 nd 0.9 4.4

Notes:
J - Datum is estimated, bias unknown.
B - Analyte detected in associated method blank.  Sample concentration greater than five time method blank concentration.
n/a = not applicable
1.  Units are mg/L, except Ra-226, which is in pCi/L.
2.  Statistical values based on one-half the reporting limits for "nd" 

Sandfill 2

Sandfill 3

Sediment Pad

3.  Bolded values indicate exceedances of the Federal MCLs (40 CFR 141) or New Mexico health standards for groundwater (NMAC 
20.6.2.3103).

Average

NECR-2

Ponds 1 and 2

Pond 3/3a

Sandfill 1

Table 3.17

Reporting Limit
Area Location ID Lab Sample ID

Analyte

Federal Maximum Contaminant Level
New Mexico Human Health Standard for Groundwater

NECR-1

Summary of Synthetic Precipitation Leaching Procedure Analytical Results



Ag As Ba Cd Cr Hg Pb Se
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Boneyard-TP-001 C06120227-001 1 1.5 nd nd nd nd nd nd nd nd
C06120227-002 1.5 2 nd nd nd nd nd nd nd nd
C06120227-011 9.5 10 nd nd nd nd nd nd nd nd

Boneyard-TP-003 C06120227-010 1 1.5 nd nd nd nd nd nd nd nd
C06120227-003 0.5 1 nd nd nd nd nd nd nd nd
C06120227-004 5.5 6 nd nd nd nd nd nd nd nd
C06120227-006 9.5 10 nd nd nd nd nd nd nd nd
C06120227-007 7 7.5 nd nd nd nd nd nd nd nd
C06120227-005 2.5 3 nd nd nd nd nd nd nd nd
C06120227-008 4.5 5 nd nd nd nd nd nd nd nd
C06120227-009 8.5 9 nd nd nd nd nd nd nd nd

Notes:
1.  Soil samples analyzed  for the 8 RCRA priority pollutant metals using the TCLP method.

Top
Depth

Bottom
Depth

Analyte1

Table 3.18

Loc ID Lab Sample ID

Summary of Toxicity Characteristic Leaching Procedure Analytical Results

Units

Boneyard-TP-004

Boneyard-TP-005

Boneyard-TP-002
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meq/L mg/kg mg/kg meq/L meq/L mg/kg pH mg/kg none mmhos/cm mg/kg none
0.02 1.0 1.0 0.04 0.02 1.0 0.1 1.0 0.01 0.01 1.0 1.0

NECR1-SS-028 C06120336-054 8.3 6.7 17.1 1.7 0.35 2.3 8.5 19.0 0.16 0.90 28.0 nd
NECR1-SS-044 C06111057-004 2.4 nd 1.6 0.2 0.16 nd 8.5 3.2 0.13 0.25 10.2 nd
NECR1-SS-127 C06111057-086 14.0 nd 4.7 0.7 0.23 nd 8.4 2.4 0.08 1.13 218.0 nd
NECR2-SS-015 C06110906-032 4.1 3.7 9.4 1.0 0.24 nd 8.4 9.5 0.15 0.46 9.3 nd
NECR2-SS-056 C06110906-041 2.6 nd 1.2 0.4 0.18 nd 8.7 4.7 0.15 0.25 6.4 nd
NEMSA-TP-001 C06110906-027 2.9 nd 1.2 0.5 0.23 nd 8.6 3.7 0.18 0.27 5.2 nd
NEMSA-TP-003 C06120336-034 3.3 nd 1.6 0.5 0.10 2.0 8.9 6.3 0.07 0.33 29.1 nd
POND12-SS-020 C06111057-054 2.3 2.3 1.4 0.6 0.18 1.9 8.6 4.2 0.15 0.24 8.3 nd
POND12-SS-047 C06111057-061 5.4 5.1 5.6 1.2 0.69 nd 8.2 3.2 0.38 0.55 25.2 nd
POND3-SS-046 C06111057-099 4.3 2.5 3.2 0.6 0.16 3.5 8.5 11.0 0.10 0.42 23.5 nd
POND3-SS-057 C06111057-098 4.7 2.5 2.2 0.4 0.32 2.0 8.7 3.4 0.20 0.45 71.4 nd
SAND1-SS-017 C06110737-022 1.4 1.5 4.5 0.4 0.12 nd 7.6 3.5 0.13 0.18 9.4 nd
SAND1-SS-028 C06110737-029 1.9 2.1 nd 0.4 0.68 1.0 8.1 3.2 0.64 0.26 25.4 nd

Sandfill No. 2 SAND2-SS-014 C06110737-009 2.4 nd 2.2 0.2 0.09 1.9 8.1 4.2 0.08 0.22 8.0 nd
SAND3-SS-017 C06110906-011 4.4 nd 3.0 0.4 0.10 nd 8.2 3.5 0.07 0.38 5.6 nd
SAND3-SS-027 C06110906-007 4.3 1.6 5.9 1.3 0.11 nd 8.2 10.0 0.06 0.46 24.3 nd

Sediment Pad SEDPAD-SS-021 C06111057-040 35.0 892.0 5.6 9.4 98.00 4.2 8.6 2.1 20.90 11.70 854.0 nd
YARD-TP-001 C06110906-031 2.2 nd 2.5 0.4 0.14 nd 8.4 3.4 0.12 0.24 5.5 nd
YARD-TP-004 C06120235-022 2.4 1.3 nd 0.4 0.31 1.3 8.8 4.7 0.26 0.24 10.9 nd
YARD-TP-005 C06120235-033 2.3 2.0 5.9 0.5 0.26 2.8 8.6 8.9 0.22 0.26 8.0 nd

5.5 46.4 4.0 1.1 5.13 1.4 8.4 5.7 1.21 0.96 69.3 nd
7.5 199.0 3.9 2.0 21.86 1.1 0.3 4.1 4.64 2.54 190.7 nd

Notes:
nd = non-detect
1.  Statistical values based on one-half the reporting limits for "nd" results.

Table 3.19

Analyte
Summary of Soils Analytical Results, Agronomic Data

Boneyard

Sandfill No. 3

Sandfill No. 1

Pond 3/3a

Ponds 1 & 2

NEMSA

Standard Deviation

Lab IDLoc IDArea

Average

NECR-2

NECR-1

Units
Reporting Limit



Table 4.1
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Residential

Surface Soil (0 to 0.5 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

NECR-1
Arsenic 5.2 3.9E-01 1.3E-05 2.2E+01 0.24
Molybdenum 29 NA NA 3.9E+02 0.07
Radium-226 39 1.1E+00 3.5E-05 NA NA
Selenium 20 NA NA 3.9E+02 0.05
Uranium 117 NA NA 1.6E+01 7.5
Vanadium 42 NA NA 7.8E+01 0.54

Screening Cumulative Risk/HI: Cancer Risk: 5E-05 Noncancer HI: 8

NECR-2
Arsenic 4.6 3.9E-01 1.2E-05 2.2E+01 0.21
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 39 1.1E+00 3.5E-05 NA NA
Selenium 11 NA NA 3.9E+02 0.03
Uranium 85 NA NA 1.6E+01 5.4
Vanadium 40 NA NA 7.8E+01 0.51

Screening Cumulative Risk/HI: Cancer Risk: 5E-05 Noncancer HI: 6

PONDS 1 & 2
Arsenic 4.9 3.9E-01 1.3E-05 2.2E+01 0.23
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 179 1.1E+00 1.6E-04 NA NA
Selenium 43 NA NA 3.9E+02 0.11
Uranium 223 NA NA 1.6E+01 14
Vanadium 89 NA NA 7.8E+01 1.1

Screening Cumulative Risk/HI: Cancer Risk: 2E-04 Noncancer HI: 16

PONDS 3 & 3a
Arsenic 6 3.9E-01 1.5E-05 2.2E+01 0.28
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 253 1.1E+00 2.3E-04 NA NA
Selenium 21 NA NA 3.9E+02 0.05
Uranium 1,141 NA NA 1.6E+01 73
Vanadium 58 NA NA 7.8E+01 0.74

Screening Cumulative Risk/HI: Cancer Risk: 2E-04 Noncancer HI: 74

SED PAD
Arsenic 4.5 3.9E-01 1.2E-05 2.2E+01 0.21
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 109 1.1E+00 9.9E-05 NA NA
Selenium 43 NA NA 3.9E+02 0.11
Uranium 513 NA NA 1.6E+01 32.79
Vanadium 223 NA NA 7.8E+01 2.85

Screening Cumulative Risk/HI: Cancer Risk: 1E-04 Noncancer HI: 36

Screening
Noncancer

Hazard

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b



Table 4.1
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Residential

Surface Soil (0 to 0.5 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Screening
Noncancer

Hazard

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

SAND 1
Arsenic 4.7 3.9E-01 1.2E-05 2.2E+01 0.22
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 15 1.1E+00 1.4E-05 NA NA
Selenium 4.5 NA NA 3.9E+02 0.01
Uranium 16 NA NA 1.6E+01 1.02
Vanadium 35 NA NA 7.8E+01 0.45

Screening Cumulative Risk/HI: Cancer Risk: 3E-05 Noncancer HI: 2

SAND 2
Arsenic 6.4 3.9E-01 1.6E-05 2.2E+01 0.30
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 19 1.1E+00 1.7E-05 NA NA
Selenium 3.4 NA NA 3.9E+02 0.01
Uranium 20 NA NA 1.6E+01 1.28
Vanadium 42 NA NA 7.8E+01 0.54

Screening Cumulative Risk/HI: Cancer Risk: 3E-05 Noncancer HI: 2

SAND 3
Arsenic 4 3.9E-01 1.0E-05 2.2E+01 0.18
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 69 1.1E+00 6.3E-05 NA NA
Selenium 18 NA NA 3.9E+02 0.05
Uranium 185 NA NA 1.6E+01 11.83
Vanadium 55 NA NA 7.8E+01 0.70

Screening Cumulative Risk/HI: Cancer Risk: 7E-05 Noncancer HI: 13

NEMSA
Arsenic 4.3 3.9E-01 1.1E-05 2.2E+01 0.20
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 42 1.1E+00 3.8E-05 NA NA
Selenium 12 NA NA 3.9E+02 0.03
Uranium 75 NA NA 1.6E+01 4.8
Vanadium 36 NA NA 7.8E+01 0.46

Screening Cumulative Risk/HI: Cancer Risk: 5E-05 Noncancer HI: 5

BONEYARD
Arsenic 5.5 3.9E-01 1.4E-05 2.2E+01 0.25
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 46 1.1E+00 4.2E-05 NA NA
Selenium 11 NA NA 3.9E+02 0.03
Uranium 12 NA NA 1.6E+01 0.77
Vanadium 37 NA NA 7.8E+01 0.47

Screening Cumulative Risk/HI: Cancer Risk: 6E-05 Noncancer HI: 2



Table 4.1
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Residential

Surface Soil (0 to 0.5 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Screening
Noncancer

Hazard

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

VENTS 3 & 8
Arsenic 4.4 3.9E-01 1.1E-05 2.2E+01 0.20
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 92 1.1E+00 8.4E-05 NA NA
Selenium 27 NA NA 3.9E+02 0.07
Uranium 224 NA NA 1.6E+01 14
Vanadium 47 NA NA 7.8E+01 0.60

Screening Cumulative Risk/HI: Cancer Risk: 9E-05 Noncancer HI: 15

TRAILER PARK
Arsenic 6.1 3.9E-01 1.6E-05 2.2E+01 0.28
Molybdenum ND NA NA 3.9E+02 ND
Radium-226 32 1.1E+00 2.9E-05 NA NA
Selenium 71 NA NA 3.9E+02 0.18
Uranium 96 NA NA 1.6E+01 6.1
Vanadium 69 NA NA 7.8E+01 0.88

Screening Cumulative Risk/HI: Cancer Risk: 4E-05 Noncancer HI: 7
EPA Risk Management Range: 10-6 - 10-4 1

Notes
HI - Hazard index
HQ - Hazard quotient
mg/kg - Milligrams per kilogram.
NA - Not applicable.
PRG - Preliminary remediation goal.
USEPA - U.S. Environmental Protection Agency.

c Noncancer-based combined PRGs are equal to chronic HQ values in the 2004 USEPA Region 9 residential soil intercalc table (mg/kg).

Bolding indicates a contribution to exceedence of the EPA screening-level carcinogenic risk criterion of 1x10-6 or noncancer HI of 1.

b Cancer-based combined PRGs were obtained from USEPA's PRG Intercalc Tables: Soils (USEPA Region 9, 2004b), and include 
cancer-based PRGs for combined ingestion, dermal and inhalation exposure pathways. The screening-level risk for Ra-226 was 
calculated using the PRG for 'Ra-226 and daughters', as published in EPA (2004c) and the online calculator at http://rais.ornl.gov/rad-

a The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.

http://rais.ornl.gov/rad


Table 4.2
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Residential

Subsurface Soil (>0.5 to 10 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

NECR-1
Arsenic 5.2 3.9E-01 1.3E-05 2.2E+01 0.24
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 46 1.1E+00 4.2E-05 NA NA
Selenium 15 NA NA 3.9E+02 0.04
Uranium 87 NA NA 1.6E+01 5.6
Vanadium 46 NA NA 7.8E+01 0.59

Screening Cumulative Risk/HI: Cancer Risk: 6E-05 Noncancer HI: 6

NECR-2
Arsenic 3.5 3.9E-01 9.0E-06 2.2E+01 0.16
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 9.7 1.1E+00 8.8E-06 NA NA
Selenium 2.7 NA NA 3.9E+02 0.01
Uranium 50 NA NA 1.6E+01 3.2
Vanadium 34 NA NA 7.8E+01 0.43

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 4

PONDS 1 & 2
Arsenic 5.3 3.9E-01 1.4E-05 2.2E+01 0.24
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 352 1.1E+00 3.2E-04 NA NA
Selenium 168 NA NA 3.9E+02 0.43
Uranium 380 NA NA 1.6E+01 24
Vanadium 129 NA NA 7.8E+01 1.6

Screening Cumulative Risk/HI: Cancer Risk: 3E-04 Noncancer HI: 27

PONDS 3 & 3a
Arsenic 5.5 3.9E-01 1.4E-05 2.2E+01 0.25
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 11 1.1E+00 1.0E-05 NA NA
Selenium 2.3 NA NA 3.9E+02 0.01
Uranium 93 NA NA 1.6E+01 5.9
Vanadium 34 NA NA 7.8E+01 0.43

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 7

SED PAD
Arsenic 3.8 3.9E-01 9.8E-06 2.2E+01 0.18
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 104 1.1E+00 9.5E-05 NA NA
Selenium 86 NA NA 3.9E+02 0.22
Uranium 230 NA NA 1.6E+01 15
Vanadium 65 NA NA 7.8E+01 0.83

Screening Cumulative Risk/HI: Cancer Risk: 1E-04 Noncancer HI: 16

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard



Table 4.2
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Residential

Subsurface Soil (>0.5 to 10 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard

SAND 1
Arsenic 7.8 3.9E-01 2.0E-05 2.2E+01 0.36
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 106 1.1E+00 9.6E-05 NA NA
Selenium 18 NA NA 3.9E+02 0.05
Uranium 60 NA NA 1.6E+01 3.8
Vanadium 43 NA NA 7.8E+01 0.55

Screening Cumulative Risk/HI: Cancer Risk: 1E-04 Noncancer HI: 5

SAND 2
Arsenic 4.7 3.9E-01 1.2E-05 2.2E+01 0.22
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 3.2 1.1E+00 2.9E-06 NA NA
Selenium 0.61 NA NA 3.9E+02 0.0016
Uranium 20 NA NA 1.6E+01 1.3
Vanadium 48 NA NA 7.8E+01 0.61

Screening Cumulative Risk/HI: Cancer Risk: 1E-05 Noncancer HI: 2

SAND 3
Arsenic 5.4 3.9E-01 1.4E-05 2.2E+01 0.25
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 49 1.1E+00 4.5E-05 NA NA
Selenium 39 NA NA 3.9E+02 0.10
Uranium 356 NA NA 1.6E+01 23
Vanadium 51 NA NA 7.8E+01 0.65

Screening Cumulative Risk/HI: Cancer Risk: 6E-05 Noncancer HI: 24

NEMSA
Arsenic 3.7 3.9E-01 9.5E-06 2.2E+01 0.17
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 69 1.1E+00 6.3E-05 NA NA
Selenium 119 NA NA 3.9E+02 0.30
Uranium 242 NA NA 1.6E+01 15
Vanadium 39 NA NA 7.8E+01 0.50

Screening Cumulative Risk/HI: Cancer Risk: 7E-05 Noncancer HI: 16



Table 4.2
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Residential

Subsurface Soil (>0.5 to 10 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard

BONEYARD
Arsenic 4.6 3.9E-01 1.2E-05 2.2E+01 0.21
Molybdenum ND NA NA 3.9E+02 NA
Radium-226 36 1.1E+00 3.3E-05 NA NA
Selenium 17 NA NA 3.9E+02 0.043
Uranium 124 NA NA 1.6E+01 7.9
Vanadium 32 NA NA 7.8E+01 0.41

Screening Cumulative Risk/HI: Cancer Risk: 4E-05 Noncancer HI: 9
EPA Risk Management Range: 10-6 - 10-4 1

Notes
HI - Hazard index
HQ - Hazard quotient
mg/kg - Milligrams per kilogram.
NA - Not applicable.
ND - Non-detect
PRG - Preliminary remediation goal.
USEPA - U.S. Environmental Protection Agency.

a The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.
b Cancer-based combined PRGs were obtained from USEPA's PRG Intercalc Tables: Soils (USEPA Region 9, 2004b), and include cancer-
based PRGs for combined ingestion, dermal and inhalation exposure pathways. The screening-level risk for Ra-226 was calculated using 
the PRG for 'Ra-226 and daughters', as published in EPA (2004c) and the online calculator at http://rais.ornl.gov/rad-ssg/radssl1.shtml.
c Noncancer-based combined PRGs are equal to chronic HQ values in the 2004 USEPA Region 9 residential soil intercalc table (mg/kg).

Bolding indicates a contribution to exceedence of the EPA screening-level carcinogenic risk criterion of 1x10-6 or noncancer HI of 1.

http://rais.ornl.gov/rad-ssg/radssl1.shtml


Table 4.3
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Industrial

Surface Soil (0 to 0.5 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

NECR-1
Arsenic 5.2 1.6E+00 3.3E-06 2.6E+02 0.02
Molybdenum 29 NA NA 5.1E+03 0.01
Radium-226 39 2.2E+00 1.8E-05 NA NA
Selenium 20 NA NA 5.1E+03 0.004
Uranium 117 NA na 2.0E+02 0.57
Vanadium 42 NA NA 1.0E+03 0.04

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 0.6

NECR-2
Arsenic 4.6 1.6E+00 2.9E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 NA
Radium-226 39 2.2E+00 1.8E-05 NA NA
Selenium 11 NA NA 5.1E+03 0.00
Uranium 85 NA na 2.0E+02 0.42
Vanadium 40 NA NA 1.0E+03 0.04

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 0.5

PONDS 1 & 2
Arsenic 4.9 1.6E+00 3.1E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 179 2.2E+00 8.1E-05 NA NA
Selenium 43 NA NA 5.1E+03 0.01
Uranium 223 NA na 2.0E+02 1.09
Vanadium 89 NA NA 1.0E+03 0.09

Screening Cumulative Risk/HI: Cancer Risk: 8E-05 Noncancer HI: 1.2

PONDS 3 & 3a
Arsenic 6 1.6E+00 3.8E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 253 2.2E+00 1.2E-04 NA NA
Selenium 21 NA NA 5.1E+03 0.00
Uranium 1,141 NA na 2.0E+02 5.58
Vanadium 58 NA NA 1.0E+03 0.06

Screening Cumulative Risk/HI: Cancer Risk: 1E-04 Noncancer HI: 6

SED PAD
Arsenic 4.5 1.6E+00 2.8E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 109 2.2E+00 5.0E-05 NA NA
Selenium 43 NA NA 5.1E+03 0.01
Uranium 513 NA na 2.0E+02 2.51
Vanadium 223 NA NA 1.0E+03 0.22

Screening Cumulative Risk/HI: Cancer Risk: 5E-05 Noncancer HI: 3

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard



Table 4.3
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Industrial

Surface Soil (0 to 0.5 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard

SAND 1
Arsenic 4.7 1.6E+00 3.0E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 15 2.2E+00 6.8E-06 NA NA
Selenium 4.5 NA NA 5.1E+03 0.00
Uranium 16 NA na 2.0E+02 0.08
Vanadium 35 NA NA 1.0E+03 0.03

Screening Cumulative Risk/HI: Cancer Risk: 10E-06 Noncancer HI: 0.1

SAND 2
Arsenic 6.4 1.6E+00 4.0E-06 2.6E+02 0.03
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 19 2.2E+00 8.6E-06 NA NA
Selenium 3.4 NA NA 5.1E+03 0.00
Uranium 20 NA na 2.0E+02 0.10
Vanadium 42 NA NA 1.0E+03 0.04

Screening Cumulative Risk/HI: Cancer Risk: 1E-05 Noncancer HI: 0.2

SAND 3
Arsenic 4 1.6E+00 2.5E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 69 2.2E+00 3.1E-05 NA NA
Selenium 18 NA NA 5.1E+03 0.00
Uranium 185 NA na 2.0E+02 0.91
Vanadium 55 NA NA 1.0E+03 0.05

Screening Cumulative Risk/HI: Cancer Risk: 3E-05 Noncancer HI: 1

NEMSA
Arsenic 4.3 1.6E+00 2.7E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 42 2.2E+00 1.9E-05 NA NA
Selenium 12 NA NA 5.1E+03 0.00
Uranium 75 NA na 2.0E+02 0.37
Vanadium 36 NA NA 1.0E+03 0.04

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 0.4

BONEYARD
Arsenic 5.5 1.6E+00 3.5E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 46 2.2E+00 2.1E-05 NA NA
Selenium 11 NA NA 5.1E+03 0.00
Uranium 12 NA na 2.0E+02 0.06
Vanadium 37 NA NA 1.0E+03 0.04

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 0.1



Table 4.3
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Industrial

Surface Soil (0 to 0.5 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard

VENTS 3 & 8
Arsenic 4.4 1.6E+00 2.8E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 92 2.2E+00 4.2E-05 NA NA
Selenium 27 NA NA 5.1E+03 0.01
Uranium 224 NA na 2.0E+02 1.10
Vanadium 47 NA NA 1.0E+03 0.05

Screening Cumulative Risk/HI: Cancer Risk: 4E-05 Noncancer HI: 1.2

TRAILER PARK
Arsenic 6.1 1.6E+00 3.8E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 32 2.2E+00 1.5E-05 NA NA
Selenium 71 NA NA 5.1E+03 0.01
Uranium 96 NA na 2.0E+02 0.47
Vanadium 69 NA NA 1.0E+03 0.07

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 0.6
EPA Risk Management Range: 10-6 - 10-4 1

Notes
HI - Hazard index
HQ - Hazard quotient
mg/kg - Milligrams per kilogram.
NA - Not applicable.
PRG - Preliminary remediation goal.
USEPA - U.S. Environmental Protection Agency.

a The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.
b Cancer-based combined PRGs were obtained from USEPA's PRG Intercalc Tables: Soils (USEPA Region 9, 2004b), and include 
cancer-based PRGs for combined ingestion, dermal and inhalation exposure pathways. The screening-level risk for Ra-226 was 
calculated using the PRG for 'Ra-226 and daughters', as published in EPA (2004c) and the online calculator at http://rais.ornl.gov/rad-
c Noncancer-based combined PRGs are equal to chronic HQ values in the 2004 USEPA Region 9 industrial soil intercalc table (mg/kg).

Bolding indicates a contribution to exceedence of the EPA screening-level carcinogenic risk criterion of 1x10-6 or noncancer HI of 1.

http://rais.ornl.gov/rad


Table 4.4
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Industrial

Subsurface Soil (>0.5 to 10 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

NECR-1
Arsenic 5.2 1.6E+00 3.3E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 NA
Radium-226 46 2.2E+00 2.1E-05 NA NA
Selenium 15 NA NA 5.1E+03 0.003
Uranium 87 NA na 2.0E+02 0.43
Vanadium 46 NA NA 1.0E+03 0.05

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 0.5

NECR-2
Arsenic 3.5 1.6E+00 2.2E-06 2.6E+02 0.01
Molybdenum ND NA NA 5.1E+03 NA
Radium-226 9.7 2.2E+00 4.4E-06 NA NA
Selenium 2.7 NA NA 5.1E+03 0.00
Uranium 50 NA na 2.0E+02 0.24
Vanadium 34 NA NA 1.0E+03 0.03

Screening Cumulative Risk/HI: Cancer Risk: 7E-06 Noncancer HI: 0.3

PONDS 1 & 2
Arsenic 5.3 1.6E+00 3.3E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 352 2.2E+00 1.6E-04 NA NA
Selenium 168 NA NA 5.1E+03 0.03
Uranium 380 NA na 2.0E+02 1.86
Vanadium 129 NA NA 1.0E+03 0.13

Screening Cumulative Risk/HI: Cancer Risk: 2E-04 Noncancer HI: 2.0

PONDS 3 & 3a
Arsenic 5.5 1.6E+00 3.5E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 11 2.2E+00 5.0E-06 NA NA
Selenium 2.3 NA NA 5.1E+03 0.0005
Uranium 93 NA na 2.0E+02 0.45
Vanadium 34 NA NA 1.0E+03 0.03

Screening Cumulative Risk/HI: Cancer Risk: 8E-06 Noncancer HI: 0.5

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard



Table 4.4
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Industrial

Subsurface Soil (>0.5 to 10 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard

SED PAD
Arsenic 3.8 1.6E+00 2.4E-06 2.6E+02 0.01
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 104 2.2E+00 4.7E-05 NA NA
Selenium 86 NA NA 5.1E+03 0.02
Uranium 230 NA na 2.0E+02 1.13
Vanadium 65 NA NA 1.0E+03 0.06

Screening Cumulative Risk/HI: Cancer Risk: 5E-05 Noncancer HI: 1.2

SAND 1
Arsenic 7.8 1.6E+00 4.9E-06 2.6E+02 0.03
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 106 2.2E+00 4.8E-05 NA NA
Selenium 18 NA NA 5.1E+03 0.00
Uranium 60 NA na 2.0E+02 0.29
Vanadium 43 NA NA 1.0E+03 0.04

Screening Cumulative Risk/HI: Cancer Risk: 5E-05 Noncancer HI: 0.4

SAND 2
Arsenic 4.7 1.6E+00 3.0E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 3.2 2.2E+00 1.5E-06 NA NA
Selenium 0.61 NA NA 5.1E+03 0.00
Uranium 20 NA na 2.0E+02 0.10
Vanadium 48 NA NA 1.0E+03 0.05

Screening Cumulative Risk/HI: Cancer Risk: 4E-06 Noncancer HI: 0.2

SAND 3
Arsenic 5.4 1.6E+00 3.4E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 49 2.2E+00 2.2E-05 NA NA
Selenium 39 NA NA 5.1E+03 0.01
Uranium 356 NA na 2.0E+02 1.74
Vanadium 51 NA NA 1.0E+03 0.05

Screening Cumulative Risk/HI: Cancer Risk: 3E-05 Noncancer HI: 1.8



Table 4.4
Tier I Screening-Level Cumulative Risk & Hazard Calculations - Industrial

Subsurface Soil (>0.5 to 10 ft bgs.)

Surface Soil Analytes
EPC a

(mg/kg)
Screening

Cancer Risk

Cancer-based
Combined PRG 

/ EPA SSL
(mg/kg) b

Noncancer-based
Combined PRG / 

EPA SSL 
(mg/kg) c

Screening
Noncancer

Hazard

NEMSA
Arsenic 3.7 1.6E+00 2.3E-06 2.6E+02 0.01
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 69 2.2E+00 3.1E-05 NA NA
Selenium 119 NA NA 5.1E+03 0.02
Uranium 242 NA na 2.0E+02 1.18
Vanadium 39 NA NA 1.0E+03 0.04

Screening Cumulative Risk/HI: Cancer Risk: 3E-05 Noncancer HI: 1.3

BONEYARD
Arsenic 4.6 1.6E+00 2.9E-06 2.6E+02 0.02
Molybdenum ND NA NA 5.1E+03 ND
Radium-226 36 2.2E+00 1.6E-05 NA NA
Selenium 17 NA NA 5.1E+03 0.00
Uranium 124 NA na 2.0E+02 0.61
Vanadium 32 NA NA 1.0E+03 0.03

Screening Cumulative Risk/HI: Cancer Risk: 2E-05 Noncancer HI: 0.7
EPA Risk Management Range: 10-6 - 10-4 1

Notes
HI - Hazard index
HQ - Hazard quotient
mg/kg - Milligrams per kilogram.
NA - Not applicable.
PRG - Preliminary remediation goal.
USEPA - U.S. Environmental Protection Agency.

a The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.
b Cancer-based combined PRGs were obtained from USEPA's PRG Intercalc Tables: Soils (USEPA Region 9, 2004b), and include cance
based PRGs for combined ingestion, dermal and inhalation exposure pathways. The screening-level risk for Ra-226 was calculated using 
the PRG for 'Ra-226 and daughters', as published in EPA (2004c) and the online calculator at http://rais.ornl.gov/rad-ssg/radssl1.shtml.
c Noncancer-based combined PRGs are equal to chronic HQ values in the 2004 USEPA Region 9 industrial soil intercalc table (mg/kg).

Bolding indicates a contribution to exceedence of the EPA screening-level carcinogenic risk criterion of 1x10-6 or noncancer HI of 1.

http://rais.ornl.gov/rad-ssg/radssl1.shtml


Table 4.5
Exposure Parameters for Current/Future On-Site Maintenance Personnel

Parameter a Units Maintenance Personnel

General
Body Weight kg 70 a

Averaging time
carcinogens days 25,550 a

noncarcinogens days 9,125 a

Exposure Duration years 25 b

Inhalation rate m3/day 20 c

Ingestion of soil/dust
Soil ingestion rate mg/day 100 b

Exposure frequency day/yr 12 g

Dermal contact with soil/dust
Dermal surface area cm2/event 3,300 d

Skin adherence factor mg/cm2 0.2 e

Skin absorption factor unitless chemical specific
Exposure frequency day/yr 12 g

Inhalation of particulates/dust
Particulate Emission Factor m3/kg 1.30E+09 f

Exposure frequency day/yr 12 g

Sources:
Unless otherwise noted, parameter values are from EPA (1998a, 1998b, 1997c, 1991a).

cm2/event - Square centimeters per event. mg/cm2 -Milligrams per centimeters squared.
day/yr - Days per year. m3/day - Cubic meters per day.
kg - Kilogram.

e Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation 
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). EPA/540/R/99/005. 
f  Region 9 PRGs – 2004 Update.  U.S. Environmental Protection Agency, Region 9.  October. 
(USEPA Region 9, 2004a)

a  Risk Assessment Guidance for Superfund (RAGS).  Volume I: Human Health Evaluation 
Manual (Part A), Interim Final, EPA/540/1-89/002.  December. (USEPA, 1989)
b  Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure 
Factors. (USEPA, 1991a)
c  Exposure Factors Handbook, Volume I: General Factors.  Office of Emergency and 
Remedial Response.  EPA/600/P-95/002 Fa.  August. (USEPA, 1997a)
d Source: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites - 
Peer Review Draft (USEPA, 2002)



Table 4.6
Exposure Parameters for a Hypothetical Future Livestock Grazer

Parameter Units Livestock Grazer

General
Body weight kg 70 a

Averaging time
carcinogens days 25,550 a

noncarcinogens days 9,125 a

Exposure Duration years 25 b

Inhalation rate m3/day 20 c

Ingestion of soil/dust
Soil ingestion rate mg/day 100 b

Exposure frequency day/yr 26 g

Dermal contact with soil/dust
Dermal surface area cm2/event 3,300 d

Skin adherence factor mg/cm2 0.2 e

Skin absorption factor unitless chemical specific
Exposure frequency day/yr 26 g

Inhalation of particulates/dust
Particulate Emission Factor m3/kg 1.30E+09 f

Exposure frequency day/yr 26 g

Sources:
Unless otherwise noted, parameter values are from EPA (1998a, 1998b, 1997c, 1991a).

cm2/event - Square centimeters per event. mg/cm2 -Milligrams per centimeters squared.
day/yr - Days per year. m3/day - Cubic meters per day.
kg - Kilogram.

e Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation 
Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). EPA/540/R/99/005. 
f  Region 9 PRGs – 2004 Update.  U.S. Environmental Protection Agency, Region 9.  October. 
(USEPA Region 9, 2004a)

a  Risk Assessment Guidance for Superfund (RAGS).  Volume I: Human Health Evaluation 
Manual (Part A), Interim Final, EPA/540/1-89/002.  December. (USEPA, 1989)
b  Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure 
Factors. (USEPA, 1991a)
c  Exposure Factors Handbook, Volume I: General Factors.  Office of Emergency and 
Remedial Response.  EPA/600/P-95/002 Fa.  August. (USEPA, 1997a)
d Source: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites - 
Peer Review Draft (USEPA, 2002)



Table 4.7
Exposure Parameters for a Hypothetical Future On-Site Resident 

and Current/Future Off-Site Resident

Adult Child
Parameter Units Value Value

General
Body weight kg 70 15 a

Averaging time
carcinogens days 25,550 25,550 a

noncarcinogens days 8,760 2,190 a

Exposure Duration years 24 6 b

Inhalation rate m3/day 20 10 c

Ingestion of soil/sediment/dust
Soil ingestion rate mg/day 100 200 b

Exposure frequency day/yr 350 350 b

Dermal contact with soil/sediment/dust
Dermal surface area cm2/event 3,300 2,800 d

Skin adherence factor mg/cm2 0.2 0.2 e

Skin absorption factor unitless chemical specific chemical specific
Exposure frequency day/yr 350 350 b

Inhalation of particulates for indoor dust
Particulate Emission Factor m3/kg 1.30E+09 1.30E+09 f

Exposure frequency day/yr 350 350 b

Ingestion of meat
Meat ingestion rate kg/yr 124.95 124.95 g

Ingestion of eggs
Egg ingestion rate kg/yr 14.9 2.3 h

Sources:
Unless otherwise noted, parameter values are from EPA (1998a, 1998b, 1997c, 1991a).  If not specified, 
EPA PRG calculator default parameters were used.

cm2/event - Square centimeters per event. mg/cm2 -Milligrams per centimeters squared.
day/yr - Days per year. m3/day - Cubic meters per day.
kg - Kilogram.

h Uranium-234 + Decay Chain ingestion rate used as a surrogate.

g  Total meat consumption at 95 percentile (USEPA, 1997c)

e Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation Manual (Part E, 
Supplemental Guidance for Dermal Risk Assessment). EPA/540/R/99/005. (USEPA, 2004)
f  Region 9 PRGs – 2004 Update.  U.S. Environmental Protection Agency, Region 9.  October. (USEPA 
Region 9, 2004a)

a  Risk Assessment Guidance for Superfund (RAGS).  Volume I: Human Health Evaluation Manual (Part A), 
Interim Final, EPA/540/1-89/002.  December. (USEPA, 1989)
b  Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. (USEPA, 
1991a)
c  Exposure Factors Handbook, Volume I: General Factors.  Office of Emergency and Remedial Response.
d Source: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites - Peer Review 
Draft (USEPA, 2002)



Carcinogen
COPC Weight of Evidence Oral Dermal Inhalation Oral Dermal Inhalation

Inorganics
Arsenic A b 1.5E+00 I 1.5E+00 R 1.5E+01 I 3.0E-04 I 3.0E-04 R na I
Molybdenum D na na na 5.0E-03 I 5.0E-03 R na I
Selenium D na na na 5.0E-03 I 5.0E-03 R na I
Uranium na na na na 2.0E-04 I 2.0E-04 R na I
Vanadium na na na na 7.0E-03 I 7.0E-03 R na I

Radionuclides
Radium-226 A b

Direct Contact 7.3E-10 c na 1.2E-08 c na na na
Food Ingestion 5.2E-10 c na na na na na

External Exposure na 8.5E-06 c na na na na

Key:
CSF - Cancer slope factor
mg/kg-d - Milligram per kilogram per day
na - Not applicable
RfD - Reference dose

Source Data:
I     Integrated Risk Information System (IRIS) Database (USEPA, 2007)
R   Route extrapolation

b  U.S. Environmental Protection Agency (USEPA) carcinogenicity classification.
c  Based upon values used in the Soil Screening Guidance for Radionuclides: User's Guide (USEPA, 2000).  Values are in risk/pCi for all 
except the external exposure pathway which is presented in risk/year - pCi/gram soil.

Table 4.8

Cancer Slope Factor - CSF (mg/kg-d)- Reference Dose - RfD (mg/kg-d) a

Toxicity Values for the Human Health Risk Assessment

a  Calculated using the Reference Concentration (RfC) and equation RfDinh (mg/kg-d) = (RfC(mg/mc3) x 20m3/day) / (70 kg) taken from IRIS 
(USEPA, 2005a).



Table 4.9
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 1E-07 0.0008 4E-11 NA 1E-07 0.0008 2E-08 -0.01
Molybdenum 29 NA 0.0003 NA NA 0E+00 0.0003 0E+00 0.0003
Radium-226 39 8E-07 NA 7E-10 NA 8E-07 0 8E-07 0
Selenium 20 NA 0.0002 NA NA 0E+00 0.0002 0E+00 0.00008
Uranium 117 NA 0.009 NA NA 0E+00 0.009 0E+00 0.007
Vanadium 42 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

1E-06 0.01 7E-10 NA 1E-06 0.01 8E-07 -0.01
NECR-2

Arsenic 4.6 1E-07 0.0007 4E-11 NA 1E-07 0.0007 5E-09 -0.014
Radium-226 39 9E-07 NA 7E-10 NA 9E-07 0 8E-07 0
Selenium 11 NA 0.0001 NA NA 0E+00 0.0001 0E+00 0.0000008
Uranium 85 NA 0.007 NA NA 0E+00 0.007 0E+00 0.005
Vanadium 40 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

1E-06 0.008 7E-10 NA 1E-06 0.008 8E-07 -0.01
Ponds 1 & 2

Arsenic 4.9 1E-07 0.0008 4E-11 NA 1E-07 0.0008 1E-08 -0.01
Radium-226 179 4E-06 NA 3E-09 NA 4E-06 0 4E-06 0
Selenium 43 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0003
Uranium 223 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 89 NA 0.0006 NA NA 0E+00 0.0006 0E+00 -0.003

4E-06 0.02 3E-09 NA 4E-06 0.02 4E-06 -0.001

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.9
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Pond 3/3a
Arsenic 6.0 2E-07 0.0009 5E-11 NA 2E-07 0.0009 4E-08 -0.01
Radium-226 253 6E-06 NA 5E-09 NA 6E-06 0 5E-06 0
Selenium 21 NA 0.0002 NA NA 0E+00 0.0002 0E+00 0.00009
Uranium 1,141 NA 0.09 NA NA 0E+00 0.09 0E+00 0.09
Vanadium 58 NA 0.0004 NA NA 0E+00 0.0004 0E+00 -0.004

6E-06 0.09 5E-09 NA 6E-06 0.09 6E-06 0.07
Sediment Pad

Arsenic 4.5 1E-07 0.0007 3E-11 NA 1E-07 0.0007 2E-09 -0.01
Radium-226 109 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 43 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0003
Uranium 513 NA 0.04 NA NA 0E+00 0.04 0E+00 0.04
Vanadium 223 NA 0.001 NA NA 0E+00 0.001 0E+00 -0.003

2E-06 0.04 2E-09 NA 2E-06 0.04 2E-06 0.02
Sandfill #1

Arsenic 4.7 1E-07 0.0007 4E-11 NA 1E-07 0.0007 8E-09 -0.01
Radium-226 15 3E-07 NA 3E-10 NA 3E-07 0 3E-07 0
Selenium 4.5 NA 0.00004 NA NA 0E+00 0.00004 0E+00 -0.00006
Uranium 16 NA 0.001 NA NA 0E+00 0.001 0E+00 -0.001
Vanadium 35 NA 0.0002 NA NA 0E+00 0.0002 0E+00 -0.004

4E-07 0.002 3E-10 NA 4E-07 0.002 3E-07 -0.02

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.9
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Sandfill #2
Arsenic 6.4 2E-07 0.001 5E-11 NA 2E-07 0.001 5E-08 -0.01
Radium-226 19 4E-07 NA 3E-10 NA 4E-07 0 4E-07 0
Selenium 3.4 NA 0.00003 NA NA 0E+00 0.00003 0E+00 -0.0001
Uranium 20 NA 0.002 NA NA 0E+00 0.002 0E+00 -0.0004
Vanadium 42 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

6E-07 0.003 4E-10 NA 6E-07 0.003 4E-07 -0.02
Sandfill #3

Arsenic 4.0 1E-07 0.0006 3E-11 NA 1E-07 0.001 -1E-08 -0.01
Radium-226 69 2E-06 NA 1E-09 NA 2E-06 0 1E-06 0
Selenium 18 NA 0.0002 NA NA 0E+00 0.0002 0E+00 0.00007
Uranium 185 NA 0.01 NA NA 0E+00 0.01 0E+00 0.01
Vanadium 55 NA 0.0004 NA NA 0E+00 0.0004 0E+00 -0.004

2E-06 0.02 1E-09 NA 2E-06 0.02 1E-06 -0.005
NEMSA

Arsenic 4.3 1E-07 0.0007 3E-11 NA 1E-07 0.0007 -3E-09 -0.01
Radium-226 42 9E-07 NA 8E-10 NA 9E-07 0 9E-07 0
Selenium 12 NA 0.0001 NA NA 0E+00 0.0001 0E+00 0.00001
Uranium 75 NA 0.006 NA NA 0E+00 0.006 0E+00 0.004
Vanadium 36 NA 0.0002 NA NA 0E+00 0.0002 0E+00 -0.004

1E-06 0.007 8E-10 NA 1E-06 0.007 9E-07 -0.01

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.9
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Boneyard
Arsenic 5.5 1E-07 0.0009 4E-11 NA 1E-07 0.0009 3E-08 -0.01
Radium-226 46 1E-06 NA 8E-10 NA 1E-06 0 1E-06 0
Selenium 11 NA 0.0001 NA NA 0E+00 0.0001 0E+00 -0.000004
Uranium 12 NA 0.0009 NA NA 0E+00 0.0009 0E+00 -0.001
Vanadium 37 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

1E-06 0.002 9E-10 NA 1E-06 0.002 1E-06 -0.02
Vents 3 & 8

Arsenic 4.4 1E-07 0.0007 3E-11 NA 1E-07 0.0007 -2E-09 -0.01
Radium-226 92 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 27 NA 0.0003 NA NA 0E+00 0.0003 0E+00 0.0002
Uranium 224 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 47 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

2E-06 0.02 2E-09 NA 2E-06 0.02 2E-06 -0.002
Trailer Park

Arsenic 6.1 2E-07 0.001 5E-11 NA 2E-07 0.001 4E-08 -0.01
Radium-226 32 7E-07 NA 6E-10 NA 7E-07 0 7E-07 0
Selenium 71 NA 0.0007 NA NA 0E+00 0.0007 0E+00 0.0006
Uranium 96 NA 0.008 NA NA 0E+00 0.008 0E+00 0.006
Vanadium 69 NA 0.009 NA NA 0E+00 0.009 0E+00 0.005

8E-07 0.02 6E-10 NA 8E-07 0.02 7E-07 -0.002Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.9
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

BACKGROUND
Arsenic 4.4 1E-07 0.01 3E-11 NA 1E-07 0.01 NA NA
Molybdenum ND NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 2E-08 NA 2E-11 NA 2E-08 0 NA NA
Selenium 0.53 NA 0.0001 NA NA 0E+00 0.0001 NA NA
Uranium 1.2 NA 0.002 NA NA 0E+00 0.002 NA NA
Vanadium 29 NA 0.004 NA NA 0E+00 0.004 NA NA

1E-07 0.02 5E-11 NA 1E-07 0.02 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.
ND - Not detected in background samples.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the 
exception of Radium-226 which is reported in pCi/g.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a 
particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

Cumulative ILCR/HQ:



Table 4.10
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 1E-07 0.0008 4E-11 NA NA NA 1E-07 0.0008 2E-08 0.0001
Molybdenum 29 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 -0.0004
Radium-226 39 8E-07 NA 7E-10 NA 8E-05 NA 9E-05 0 8E-05 0
Selenium 20 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 117 NA 0.009 NA NA NA NA 0E+00 0.009 0E+00 0.009
Vanadium 42 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.00009

1E-06 0.01 7E-10 NA 8E-05 NA 9E-05 0.01 8E-05 0.01
NECR-2

Arsenic 4.6 1E-07 0.0007 4E-11 NA NA NA 1E-07 0.0007 5E-09 0.00003
Radium-226 39 9E-07 NA 7E-10 NA 9E-05 NA 9E-05 0 8E-05 0
Selenium 11 NA 0.0001 NA NA NA NA 0E+00 0.0001 0E+00 0.0001
Uranium 85 NA 0.007 NA NA NA NA 0E+00 0.007 0E+00 0.007
Vanadium 40 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.00008

1E-06 0.008 7E-10 NA 9E-05 NA 9E-05 0.008 8E-05 0.007
Ponds 1 & 2

Arsenic 4.9 1E-07 0.0008 4E-11 NA NA NA 1E-07 0.0008 1E-08 0.00007
Radium-226 179 4E-06 NA 3E-09 NA 4E-04 NA 4E-04 0 4E-04 0
Selenium 43 NA 0.0004 NA NA NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 223 NA 0.02 NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 89 NA 0.0006 NA NA NA NA 0E+00 0.0006 0E+00 0.0004

4E-06 0.02 3E-09 NA 4E-04 NA 4E-04 0.02 4E-04 0.02
Pond 3/3a

Arsenic 6.0 2E-07 0.0009 5E-11 NA NA NA 2E-07 0.0009 4E-08 0.0002
Radium-226 253 6E-06 NA 5E-09 NA 6E-04 NA 6E-04 0 6E-04 0
Selenium 21 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 1,141 NA 0.09 NA NA NA NA 0E+00 0.09 0E+00 0.09
Vanadium 58 NA 0.0004 NA NA NA NA 0E+00 0.0004 0E+00 0.0002

6E-06 0.09 5E-09 NA 6E-04 NA 6E-04 0.09 6E-04 0.09

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.10
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Sediment Pad
Arsenic 4.5 1E-07 0.0007 3E-11 NA NA NA 1E-07 0.0007 2E-09 0.00001
Radium-226 109 2E-06 NA 2E-09 NA 2E-04 NA 2E-04 0 2E-04 0
Selenium 43 NA 0.0004 NA NA NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 513 NA 0.04 NA NA NA NA 0E+00 0.04 0E+00 0.04
Vanadium 223 NA 0.001 NA NA NA NA 0E+00 0.001 0E+00 0.001

2E-06 0.04 2E-09 NA 2E-04 NA 2E-04 0.04 2E-04 0.04
Sandfill #1

Arsenic 4.7 1E-07 0.0007 4E-11 NA NA NA 1E-07 0.0007 8E-09 0.00005
Radium-226 15 3E-07 NA 3E-10 NA 3E-05 NA 3E-05 0 3E-05 0
Selenium 4.5 NA 0.00004 NA NA NA NA 0E+00 0.00004 0E+00 0.00004
Uranium 16 NA 0.001 NA NA NA NA 0E+00 0.001 0E+00 0.001
Vanadium 35 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.00004

4E-07 0.002 3E-10 NA 3E-05 NA 3E-05 0.002 3E-05 0.001
Sandfill #2

Arsenic 6.4 2E-07 0.001 5E-11 NA NA NA 2E-07 0.001 5E-08 0.0003
Radium-226 19 4E-07 NA 3E-10 NA 4E-05 NA 4E-05 0 4E-05 0
Selenium 3.4 NA 0.00003 NA NA NA NA 0E+00 0.00003 0E+00 0.00003
Uranium 20 NA 0.002 NA NA NA NA 0E+00 0.002 0E+00 0.001
Vanadium 42 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.0001

6E-07 0.003 4E-10 NA 4E-05 NA 4E-05 0.003 4E-05 0.002
Sandfill #3

Arsenic 4.0 1E-07 0.0006 3E-11 NA NA NA 1E-07 0.001 -1E-08 -0.0001
Radium-226 69 2E-06 NA 1E-09 NA 2E-04 NA 2E-04 0 1E-04 0
Selenium 18 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 185 NA 0.01 NA NA NA NA 0E+00 0.01 0E+00 0.01
Vanadium 55 NA 0.0004 NA NA NA NA 0E+00 0.0004 0E+00 0.0002

2E-06 0.02 1E-09 NA 2E-04 NA 2E-04 0.02 1E-04 0.01

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.10
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

NEMSA
Arsenic 4.3 1E-07 0.0007 3E-11 NA NA NA 1E-07 0.0007 -3E-09 -0.00002
Radium-226 42 9E-07 NA 8E-10 NA 9E-05 NA 9E-05 0 9E-05 0
Selenium 12 NA 0.0001 NA NA NA NA 0E+00 0.0001 0E+00 0.0001
Uranium 75 NA 0.006 NA NA NA NA 0E+00 0.006 0E+00 0.006
Vanadium 36 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.00005

1E-06 0.007 8E-10 NA 9E-05 NA 9E-05 0.007 9E-05 0.006
Boneyard

Arsenic 5.5 1E-07 0.0009 4E-11 NA NA NA 1E-07 0.0009 3E-08 0.0002
Radium-226 46 1E-06 NA 8E-10 NA 1E-04 NA 1E-04 0 1E-04 0
Selenium 11 NA 0.0001 NA NA NA NA 0E+00 0.0001 0E+00 0.0001
Uranium 12 NA 0.0009 NA NA NA NA 0E+00 0.0009 0E+00 0.0008
Vanadium 37 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.00006

1E-06 0.002 9E-10 NA 1E-04 NA 1E-04 0.002 1E-04 0.001
Vents 3 & 8

Arsenic 4.4 1E-07 0.0007 3E-11 NA NA NA 1E-07 0.0007 -2E-09 -0.00001
Radium-226 92 2E-06 NA 2E-09 NA 2E-04 NA 2E-04 0 2E-04 0
Selenium 27 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.0003
Uranium 224 NA 0.02 NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 47 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.0001

2E-06 0.02 2E-09 NA 2E-04 NA 2E-04 0.02 2E-04 0.02
Trailer Park

Arsenic 6.1 2E-07 0.001 5E-11 NA NA NA 2E-07 0.001 4E-08 0.0003
Radium-226 32 7E-07 NA 6E-10 NA 7E-05 NA 7E-05 0 7E-05 0
Selenium 71 NA 0.0007 NA NA NA NA 0E+00 0.0007 0E+00 0.001
Uranium 96 NA 0.008 NA NA NA NA 0E+00 0.008 0E+00 0.01
Vanadium 69 NA 0.0005 NA NA NA NA 0E+00 0.0005 0E+00 0.0003

8E-07 0.01 6E-10 NA 7E-05 NA 7E-05 0.01 7E-05 0.009

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.10
Summary of Human Health Risk Estimates - On-Site

Shallow Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

BACKGROUND
Arsenic 4.4 1E-07 0.0007 3E-11 NA NA NA 1E-07 0.0007 NA NA
Molybdenum ND NA NA NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 2E-08 NA 2E-11 NA 2E-06 NA 2E-06 0 NA NA
Selenium 0.53 NA 0.000005 NA NA NA NA 0E+00 0.000005 NA NA
Uranium 1.2 NA 0.00009 NA NA NA NA 0E+00 0.00009 NA NA
Vanadium 29 NA 0.0002 NA NA NA NA 0E+00 0.0002 NA NA

1E-07 0.001 5E-11 NA 2E-06 NA 3E-06 0.001 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency
ND - Not detected in background samples.

Cumulative ILCR/HQ:



Table 4.11
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 1E-07 0.0008 4E-11 NA 1E-07 0.0008 2E-08 -0.01
Radium-226 46 1E-06 NA 8E-10 NA 1E-06 0 1E-06 0
Selenium 15 NA 0.0001 NA NA 0E+00 0.0001 0E+00 0.00004
Uranium 87 NA 0.007 NA NA 0E+00 0.007 0E+00 0.005
Vanadium 46 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

1E-06 0.01 9E-10 NA 1E-06 0.01 1E-06 -0.01
NECR-2

Arsenic 3.5 9E-08 0.0006 3E-11 NA 9E-08 0.0006 -2E-08 -0.014
Radium-226 10 2E-07 NA 2E-10 NA 2E-07 0 2E-07 0
Selenium 3 NA 0.0000 NA NA 0E+00 0.00003 0E+00 -0.00008
Uranium 50 NA 0.004 NA NA 0E+00 0.004 0E+00 0.002
Vanadium 34 NA 0.0002 NA NA 0E+00 0.0002 0E+00 -0.004

3E-07 0.005 2E-10 NA 3E-07 0.005 2E-07 -0.02
Ponds 1 & 2

Arsenic 5.3 1E-07 0.0008 4E-11 NA 1E-07 0.0008 2E-08 -0.01
Radium-226 352 8E-06 NA 6E-09 NA 8E-06 0 8E-06 0
Selenium 168 NA 0.0016 NA NA 0E+00 0.002 0E+00 0.001
Uranium 380 NA 0.03 NA NA 0E+00 0.03 0E+00 0.03
Vanadium 129 NA 0.0009 NA NA 0E+00 0.0009 0E+00 -0.003

8E-06 0.03 6E-09 NA 8E-06 0.03 8E-06 0.01

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.11
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Pond 3/3a
Arsenic 5.5 1E-07 0.0009 4E-11 NA 1E-07 0.0009 3E-08 -0.01
Radium-226 11 2E-07 NA 2E-10 NA 2E-07 0 2E-07 0
Selenium 2 NA 0.0000 NA NA 0E+00 0.00002 0E+00 -0.00008
Uranium 93 NA 0.01 NA NA 0E+00 0.007 0E+00 0.01
Vanadium 34 NA 0.0002 NA NA 0E+00 0.0002 0E+00 -0.004

4E-07 0.01 2E-10 NA 4E-07 0.01 2E-07 -0.01
Sediment Pad

Arsenic 3.8 1E-07 0.0006 3E-11 NA 1E-07 0.0006 -2E-08 -0.01
Radium-226 104 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 86 NA 0.0008 NA NA 0E+00 0.0008 0E+00 0.0007
Uranium 230 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 65 NA 0.000 NA NA 0E+00 0.0004 0E+00 -0.004

2E-06 0.02 2E-09 NA 2E-06 0.02 2E-06 -0.0007
Sandfill #1

Arsenic 7.8 2E-07 0.0012 6E-11 NA 2E-07 0.001 8E-08 -0.01
Radium-226 106 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 18.4 NA 0.00017 NA NA 0E+00 0.0002 0E+00 0.00007
Uranium 60 NA 0.005 NA NA 0E+00 0.005 0E+00 0.003
Vanadium 43 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

2E-06 0.006 2E-09 NA 3E-06 0.006 2E-06 -0.01

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.11
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Sandfill #2
Arsenic 4.7 1E-07 0.001 4E-11 NA 1E-07 0.0007 6E-09 -0.01
Radium-226 3 7E-08 NA 6E-11 NA 7E-08 0 4E-08 0
Selenium 0.6 NA 0.00001 NA NA 0E+00 0.000006 0E+00 -0.0001
Uranium 20 NA 0.002 NA NA 0E+00 0.002 0E+00 -0.0004
Vanadium 48 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

2E-07 0.003 9E-11 NA 2E-07 0.003 5E-08 -0.02
Sandfill #3

Arsenic 5.4 1E-07 0.0009 4E-11 NA 1E-07 0.0009 3E-08 -0.01
Radium-226 49 1E-06 NA 9E-10 NA 1E-06 0 1E-06 0
Selenium 39 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0003
Uranium 356 NA 0.03 NA NA 0E+00 0.03 0E+00 0.03
Vanadium 51 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

1E-06 0.03 9E-10 NA 1E-06 0.03 1E-06 0.009
NEMSA

Arsenic 3.7 9E-08 0.0006 3E-11 NA 9E-08 0.0006 -2E-08 -0.01
Radium-226 69 2E-06 NA 1E-09 NA 2E-06 0 1E-06 0
Selenium 119 NA 0.0011 NA NA 0E+00 0.001 0E+00 0.001
Uranium 242 NA 0.019 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 39 NA 0.0003 NA NA 0E+00 0.0003 0E+00 -0.004

2E-06 0.021 1E-09 NA 2E-06 0.02 1E-06 0.0004

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.11
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Boneyard
Arsenic 4.6 1E-07 0.0007 3E-11 NA 1E-07 0.0007 4E-09 -0.01
Radium-226 36 8E-07 NA 7E-10 NA 8E-07 0 8E-07 0
Selenium 17 NA 0.0002 NA NA 0E+00 0.0002 0E+00 0.000060
Uranium 124 NA 0.0097 NA NA 0E+00 0.01 0E+00 0.008
Vanadium 32 NA 0.0002 NA NA 0E+00 0.0002 0E+00 -0.004

9E-07 0.011 7E-10 NA 9E-07 0.01 8E-07 -0.01
BACKGROUND

Arsenic 4.4 1E-07 0.01 3E-11 NA 1E-07 0.01 NA NA
Molybdenum ND NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 2E-08 NA 2E-11 NA 2E-08 0 NA NA
Selenium 0.53 NA 0.0001 NA NA 0E+00 0.0001 NA NA
Uranium 1.2 NA 0.002 NA NA 0E+00 0.002 NA NA
Vanadium 29 NA 0.004 NA NA 0E+00 0.004 NA NA

1E-07 0.02 5E-11 NA 1E-07 0.02 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.11
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.
ND - Not detected in background samples.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a 
particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the 
exception of Radium-226 which is reported in pCi/g.

I I I I 



Table 4.12
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 1E-07 0.0008 4E-11 NA NA NA 1E-07 0.0008 2E-08 0.0001
Radium-226 46 1E-06 NA 8E-10 NA 1E-04 NA 1E-04 0 1E-04 0
Selenium 15 NA 0.0001 NA NA NA NA 0E+00 0.0001 0E+00 0.0001
Uranium 87 NA 0.007 NA NA NA NA 0E+00 0.007 0E+00 0.007
Vanadium 46 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.00012

1E-06 0.01 9E-10 NA 1E-04 NA 1E-04 0.008 1E-04 0.007
NECR-2

Arsenic 3.5 9E-08 0.0006 3E-11 NA NA NA 9E-08 0.0006 -2E-08 -0.0001
Radium-226 10 2E-07 NA 2E-10 NA 2E-05 NA 2E-05 0 2E-05 0
Selenium 3 NA 0.00003 NA NA NA NA 0E+00 0.00003 0E+00 0.00002
Uranium 50 NA 0.004 NA NA NA NA 0E+00 0.004 0E+00 0.004
Vanadium 34 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.00003

3E-07 0.005 2E-10 NA 2E-05 NA 2E-05 0.005 2E-05 0.004
Ponds 1 & 2

Arsenic 5.3 1E-07 0.0008 4E-11 NA NA NA 1E-07 0.0008 2E-08 0.0001
Radium-226 352 8E-06 NA 6E-09 NA 8E-04 NA 8E-04 0 8E-04 0
Selenium 168 NA 0.002 NA NA NA NA 0E+00 0.002 0E+00 0.002
Uranium 380 NA 0.03 NA NA NA NA 0E+00 0.03 0E+00 0.03
Vanadium 129 NA 0.0009 NA NA NA NA 0E+00 0.0009 0E+00 0.0007

8E-06 0.03 6E-09 NA 8E-04 NA 8E-04 0.03 8E-04 0.03

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.12
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Pond 3/3a
Arsenic 5.5 1E-07 0.0009 4E-11 NA NA NA 1E-07 0.0009 3E-08 0.0002
Radium-226 11 2E-07 NA 2E-10 NA 2E-05 NA 2E-05 0 2E-05 0
Selenium 2 NA 0.00002 NA NA NA NA 0E+00 0.00002 0E+00 0.00002
Uranium 93 NA 0.01 NA NA NA NA 0E+00 0.007 0E+00 0.007
Vanadium 34 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.00004

4E-07 0.01 2E-10 NA 2E-05 NA 2E-05 0.008 2E-05 0.007
Sediment Pad

Arsenic 3.8 1E-07 0.0006 3E-11 NA NA NA 1E-07 0.0006 -2E-08 -0.00009
Radium-226 104 2E-06 NA 2E-09 NA 2E-04 NA 2E-04 0 2E-04 0
Selenium 86 NA 0.0008 NA NA NA NA 0E+00 0.0008 0E+00 0.0008
Uranium 230 NA 0.02 NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 65 NA 0.000 NA NA NA NA 0E+00 0.0004 0E+00 0.0002

2E-06 0.02 2E-09 NA 2E-04 NA 2E-04 0.02 2E-04 0.02
Sandfill #1

Arsenic 7.8 2E-07 0.001 6E-11 NA NA NA 2E-07 0.001 8E-08 0.0005
Radium-226 106 2E-06 NA 2E-09 NA 2E-04 NA 2E-04 0 2E-04 0
Selenium 18.4 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 60 NA 0.005 NA NA NA NA 0E+00 0.005 0E+00 0.005
Vanadium 43 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.00009

2E-06 0.006 2E-09 NA 2E-04 NA 2E-04 0.006 2E-04 0.005
Sandfill #2

Arsenic 4.7 1E-07 0.001 4E-11 NA NA NA 1E-07 0.0007 6E-09 0.00004
Radium-226 3 7E-08 NA 6E-11 NA 7E-06 NA 7E-06 0 5E-06 0
Selenium 0.6 NA 0.00001 NA NA NA NA 0E+00 0.000006 0E+00 0.0000007
Uranium 20 NA 0.002 NA NA NA NA 0E+00 0.002 0E+00 0.001
Vanadium 48 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.0001

2E-07 0.003 9E-11 NA 7E-06 NA 7E-06 0.003 5E-06 0.002

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.12
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Sandfill #3
Arsenic 5.4 1E-07 0.0009 4E-11 NA NA NA 1E-07 0.0009 3E-08 0.0002
Radium-226 49 1E-06 NA 9E-10 NA 1E-04 NA 1E-04 0 1E-04 0
Selenium 39 NA 0.0004 NA NA NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 356 NA 0.03 NA NA NA NA 0E+00 0.03 0E+00 0.03
Vanadium 51 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.0001

1E-06 0.03 9E-10 NA 1E-04 NA 1E-04 0.03 1E-04 0.03
NEMSA

Arsenic 3.7 9E-08 0.0006 3E-11 NA NA NA 9E-08 0.0006 -2E-08 -0.0001
Radium-226 69 2E-06 NA 1E-09 NA 2E-04 NA 2E-04 0 2E-04 0
Selenium 119 NA 0.001 NA NA NA NA 0E+00 0.001 0E+00 0.001
Uranium 242 NA 0.02 NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 39 NA 0.0003 NA NA NA NA 0E+00 0.0003 0E+00 0.00007

2E-06 0.02 1E-09 NA 2E-04 NA 2E-04 0.02 2E-04 0.02
Boneyard

Arsenic 4.6 1E-07 0.0007 3E-11 NA NA NA 1E-07 0.0007 4E-09 0.00002
Radium-226 36 8E-07 NA 7E-10 NA 8E-05 NA 8E-05 0 8E-05 0
Selenium 17 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 124 NA 0.01 NA NA NA NA 0E+00 0.01 0E+00 0.01
Vanadium 32 NA 0.0002 NA NA NA NA 0E+00 0.0002 0E+00 0.00002

9E-07 0.01 7E-10 NA 8E-05 NA 8E-05 0.01 8E-05 0.01

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



Table 4.12
Summary of Human Health Risk Estimates - On-Site

Subsurface Soil - Current/Future On-site Maintenance Personnel - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

BACKGROUND
Arsenic 4.4 1E-07 0.0007 3E-11 NA NA NA 1E-07 0.0007 NA NA
Molybdenum ND NA NA NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 2E-08 NA 2E-11 NA 2E-06 NA 2E-06 0 NA NA
Selenium 0.53 NA 0.000005 NA NA NA NA 0E+00 0.000005 NA NA
Uranium 1.2 NA 0.00009 NA NA NA NA 0E+00 0.00009 NA NA
Vanadium 29 NA 0.0002 NA NA NA NA 0E+00 0.0002 NA NA

1E-07 0.001 5E-11 NA 2E-06 NA 3E-06 0.001 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency
ND - Not detected in background samples.

Cumulative ILCR/HQ:

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in 
pCi/g.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-
6 to 10-4.



TABLE 4.13
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 3E-07 0.002 9E-11 NA 3E-07 0.002 4E-08 0.0003
Molybdenum 29 NA 0.0006 NA NA 0E+00 0.0006 0E+00 0.0006
Radium-226 39 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 20 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 117 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 42 NA 0.0006 NA NA 0E+00 0.0006 0E+00 0.0002

2E-06 0.02 2E-09 NA 2E-06 0.02 2E-06 0.02
NECR-2

Arsenic 4.6 3E-07 0.002 8E-11 NA 3E-07 0.002 1E-08 0.0001
Radium-226 39 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 11 NA 0.0002 NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 85 NA 0.01 NA NA 0E+00 0.01 0E+00 0.01
Vanadium 40 NA 0.0006 NA NA 0E+00 0.0006 0E+00 0.0002

2E-06 0.02 2E-09 NA 2E-06 0.02 2E-06 0.01
Ponds 1 & 2

Arsenic 4.9 3E-07 0.002 8E-11 NA 3E-07 0.002 3E-08 0.0002
Radium-226 179 9E-06 NA 7E-09 NA 9E-06 0 8E-06 0
Selenium 43 NA 0.0009 NA NA 0E+00 0.0009 0E+00 0.0009
Uranium 223 NA 0.04 NA NA 0E+00 0.04 0E+00 0.04
Vanadium 89 NA 0.001 NA NA 0E+00 0.001 0E+00 0.001

9E-06 0.04 7E-09 NA 9E-06 0.04 9E-06 0.04
Pond 3/3a

Arsenic 6.0 3E-07 0.002 1E-10 NA 3E-07 0.002 8E-08 0.0005
Radium-226 253 1E-05 NA 1E-08 NA 1E-05 0 1E-05 0
Selenium 21 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 1,141 NA 0.2 NA NA 0E+00 0.2 0E+00 0.2
Vanadium 58 NA 0.0008 NA NA 0E+00 0.0008 0E+00 0.0004

1E-05 0.2 1E-08 NA 1E-05 0.2 1E-05 0.2

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.13
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Sediment Pad
Arsenic 4.5 2E-07 0.002 7E-11 NA 2E-07 0.002 4E-09 0.00002
Radium-226 109 5E-06 NA 4E-09 NA 5E-06 0 5E-06 0
Selenium 43 NA 0.0009 NA NA 0E+00 0.0009 0E+00 0.0009
Uranium 513 NA 0.09 NA NA 0E+00 0.09 0E+00 0.09
Vanadium 223 NA 0.003 NA NA 0E+00 0.003 0E+00 0.003

5E-06 0.09 4E-09 NA 5E-06 0.09 5E-06 0.09
Sandfill #1

Arsenic 4.7 3E-07 0.002 8E-11 NA 3E-07 0.002 2E-08 0.0001
Radium-226 15 7E-07 NA 6E-10 NA 7E-07 0 6E-07 0
Selenium 4.5 NA 0.00009 NA NA 0E+00 0.00009 0E+00 0.00008
Uranium 16 NA 0.003 NA NA 0E+00 0.003 0E+00 0.002
Vanadium 35 NA 0.0005 NA NA 0E+00 0.0005 0E+00 0.00009

1E-06 0.005 7E-10 NA 1E-06 0.005 7E-07 0.003
Sandfill #2

Arsenic 6.4 3E-07 0.002 1E-10 NA 3E-07 0.002 1E-07 0.0007
Radium-226 19 9E-07 NA 8E-10 NA 9E-07 0 9E-07 0
Selenium 3.4 NA 0.00007 NA NA 0E+00 0.00007 0E+00 0.00006
Uranium 20 NA 0.003 NA NA 0E+00 0.003 0E+00 0.003
Vanadium 42 NA 0.0006 NA NA 0E+00 0.0006 0E+00 0.0002

1E-06 0.006 9E-10 NA 1E-06 0.006 1E-06 0.004
Sandfill #3

Arsenic 4.0 2E-07 0.001 7E-11 NA 2E-07 0.001 -2E-08 -0.0001
Radium-226 69 3E-06 NA 3E-09 NA 3E-06 0 3E-06 0
Selenium 18 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 185 NA 0.03 NA NA 0E+00 0.03 0E+00 0.03
Vanadium 55 NA 0.0008 NA NA 0E+00 0.0008 0E+00 0.0004

4E-06 0.03 3E-09 NA 4E-06 0.03 3E-06 0.03

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.13
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

NEMSA
Arsenic 4.3 2E-07 0.001 7E-11 NA 2E-07 0.001 -8E-09 -0.00005
Radium-226 42 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 12 NA 0.0003 NA NA 0E+00 0.0003 0E+00 0.0002
Uranium 75 NA 0.01 NA NA 0E+00 0.01 0E+00 0.01
Vanadium 36 NA 0.0005 NA NA 0E+00 0.0005 0E+00 0.0001

2E-06 0.02 2E-09 NA 2E-06 0.02 2E-06 0.01
Boneyard

Arsenic 5.5 3E-07 0.002 9E-11 NA 3E-07 0.002 6E-08 0.0004
Radium-226 46 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 11 NA 0.0002 NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 12 NA 0.002 NA NA 0E+00 0.002 0E+00 0.002
Vanadium 37 NA 0.0005 NA NA 0E+00 0.0005 0E+00 0.0001

2E-06 0.005 2E-09 NA 2E-06 0.005 2E-06 0.003
Vents 3 & 8

Arsenic 4.4 2E-07 0.001 7E-11 NA 2E-07 0.001 -4E-09 -0.00003
Radium-226 92 4E-06 NA 4E-09 NA 4E-06 0 4E-06 0
Selenium 27 NA 0.0006 NA NA 0E+00 0.0006 0E+00 0.0005
Uranium 224 NA 0.04 NA NA 0E+00 0.04 0E+00 0.04
Vanadium 47 NA 0.0007 NA NA 0E+00 0.0007 0E+00 0.0003

5E-06 0.04 4E-09 NA 5E-06 0.04 4E-06 0.04

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.13
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Trailer Park
Arsenic 6.1 3E-07 0.002 1E-10 NA 3E-07 0.002 9E-08 0.001
Radium-226 32 2E-06 NA 1E-09 NA 2E-06 0 1E-06 0
Selenium 71 NA 0.001 NA NA 0E+00 0.001 0E+00 0.001
Uranium 96 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 69 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02

2E-06 0.04 1E-09 NA 2E-06 0.04 2E-06 0.04
BACKGROUND

Arsenic 4.4 2E-07 0.002 7E-11 NA 2E-07 0.002 NA NA
Molybdenum ND NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 5E-08 NA 4E-11 NA 5E-08 0 NA NA
Selenium 0.53 NA 0.00001 NA NA 0E+00 0.00001 NA NA
Uranium 1.2 NA 0.0002 NA NA 0E+00 0.0002 NA NA
Vanadium 29 NA 0.0004 NA NA 0E+00 0.0004 NA NA

3E-07 0.002 1E-10 NA 3E-07 0.002 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.13
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.
ND - Not detected in background samples.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the 
exception of Radium-226 which is reported in pCi/g.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular 
location.  Risk exceeds USEPA range of 10-6 to 10-4.

I I I I 



TABLE 4.14
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Meat Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 3E-07 0.002 NA NA 9E-11 NA NA NA 3E-07 0.002 4E-08 0.0003
Molybdenum 29 NA 0.0006 NA NA NA NA NA NA 0E+00 0.0006 0E+00 -0.0009
Radium-226 39 2E-06 NA 1E-03 NA 2E-09 NA 2E-04 NA 2E-03 0 1E-03 0
Selenium 20 NA 0.0004 NA NA NA NA NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 117 NA 0.02 NA NA NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 42 NA 0.0006 NA NA NA NA NA NA 0E+00 0.0006 0E+00 0.0002

2E-06 0.02 1E-03 2E-09 NA 2E-04 NA 2E-03 0.02 1E-03 0.02
NECR-2

Arsenic 4.6 3E-07 0.002 NA NA 8E-11 NA NA NA 3E-07 0.002 1E-08 0.00007
Radium-226 39 2E-06 NA 1E-03 NA 2E-09 NA 2E-04 NA 2E-03 0 1E-03 0
Selenium 11 NA 0.0002 NA NA NA NA NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 85 NA 0.01 NA NA NA NA NA NA 0E+00 0.01 0E+00 0.01
Vanadium 40 NA 0.0006 NA NA NA NA NA NA 0E+00 0.0006 0E+00 0.0002

2E-06 0.02 1E-03 2E-09 NA 2E-04 NA 2E-03 0.02 1E-03 0.01
Ponds 1 & 2

Arsenic 4.9 3E-07 0.002 NA NA 8E-11 NA NA NA 3E-07 0.002 3E-08 0.0002
Radium-226 179 9E-06 NA 6E-03 NA 7E-09 NA 9E-04 NA 7E-03 0 7E-03 0
Selenium 43 NA 0.0009 NA NA NA NA NA NA 0E+00 0.0009 0E+00 0.0009
Uranium 223 NA 0.04 NA NA NA NA NA NA 0E+00 0.04 0E+00 0.04
Vanadium 89 NA 0.001 NA NA NA NA NA NA 0E+00 0.001 0E+00 0.0009

9E-06 0.04 6E-03 7E-09 NA 9E-04 NA 7E-03 0.04 7E-03 0.04
Pond 3/3a

Arsenic 6.0 3E-07 0.002 NA NA 1E-10 NA NA NA 3E-07 0.002 8E-08 0.0005
Radium-226 253 1E-05 NA 9E-03 NA 1E-08 NA 1E-03 NA 1E-02 0 1E-02 0
Selenium 21 NA 0.0004 NA NA NA NA NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 1,141 NA 0.2 NA NA NA NA NA NA 0E+00 0.2 0E+00 0.2
Vanadium 58 NA 0.0008 NA NA NA NA NA NA 0E+00 0.0008 0E+00 0.0004

1E-05 0.2 9E-03 1E-08 NA 1E-03 NA 1E-02 0.2 1E-02 0.2
Sediment Pad

Arsenic 4.5 2E-07 0.002 NA NA 7E-11 NA NA NA 2E-07 0.002 4E-09 0.00002
Radium-226 109 5E-06 NA 4E-03 NA 4E-09 NA 5E-04 NA 4E-03 0 4E-03 0
Selenium 43 NA 0.0009 NA NA NA NA NA NA 0E+00 0.0009 0E+00 0.0009
Uranium 513 NA 0.09 NA NA NA NA NA NA 0E+00 0.09 0E+00 0.09
Vanadium 223 NA 0.003 NA NA NA NA NA NA 0E+00 0.003 0E+00 0.003

5E-06 0.09 4E-03 4E-09 NA 5E-04 NA 4E-03 0.09 4E-03 0.09

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.14
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Meat Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Sandfill #1
Arsenic 4.7 3E-07 0.002 NA NA 8E-11 NA NA NA 3E-07 0.002 2E-08 0.0001
Radium-226 15 7E-07 NA 5E-04 NA 6E-10 NA 7E-05 NA 6E-04 0 5E-04 0
Selenium 4.5 NA 0.00009 NA NA NA NA NA NA 0E+00 0.00009 0E+00 0.00008
Uranium 16 NA 0.003 NA NA NA NA NA NA 0E+00 0.003 0E+00 0.002
Vanadium 35 NA 0.0005 NA NA NA NA NA NA 0E+00 0.0005 0E+00 0.00009

1E-06 0.005 5E-04 7E-10 NA 7E-05 NA 6E-04 0.005 5E-04 0.003
Sandfill #2

Arsenic 6.4 3E-07 0.002 NA NA 1E-10 NA NA NA 3E-07 0.002 1E-07 0.0007
Radium-226 19 9E-07 NA 7E-04 NA 8E-10 NA 9E-05 NA 8E-04 0 7E-04 0
Selenium 3.4 NA 0.00007 NA NA NA NA NA NA 0E+00 0.00007 0E+00 0.00006
Uranium 20 NA 0.003 NA NA NA NA NA NA 0E+00 0.003 0E+00 0.003
Vanadium 42 NA 0.0006 NA NA NA NA NA NA 0E+00 0.0006 0E+00 0.0002

1E-06 0.006 7E-04 9E-10 NA 9E-05 NA 8E-04 0.006 7E-04 0.004
Sandfill #3

Arsenic 4.0 2E-07 0.001 NA NA 7E-11 NA NA NA 2E-07 0.001 -2E-08 -0.0001
Radium-226 69 3E-06 NA 2E-03 NA 3E-09 NA 3E-04 NA 3E-03 0 3E-03 0
Selenium 18 NA 0.0004 NA NA NA NA NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 185 NA 0.03 NA NA NA NA NA NA 0E+00 0.03 0E+00 0.03
Vanadium 55 NA 0.0008 NA NA NA NA NA NA 0E+00 0.0008 0E+00 0.0004

4E-06 0.03 2E-03 3E-09 NA 3E-04 NA 3E-03 0.03 3E-03 0.03
NEMSA

Arsenic 4.3 2E-07 0.001 NA NA 7E-11 NA NA NA 2E-07 0.001 -8E-09 -0.00005
Radium-226 42 2E-06 NA 1E-03 NA 2E-09 NA 2E-04 NA 2E-03 0 2E-03 0
Selenium 12 NA 0.0003 NA NA NA NA NA NA 0E+00 0.0003 0E+00 0.0002
Uranium 75 NA 0.01 NA NA NA NA NA NA 0E+00 0.01 0E+00 0.01
Vanadium 36 NA 0.0005 NA NA NA NA NA NA 0E+00 0.0005 0E+00 0.0001

2E-06 0.02 1E-03 2E-09 NA 2E-04 NA 2E-03 0.02 2E-03 0.01
Boneyard

Arsenic 5.5 3E-07 0.002 NA NA 9E-11 NA NA NA 3E-07 0.002 6E-08 0.0004
Radium-226 46 2E-06 NA 2E-03 NA 2E-09 NA 2E-04 NA 2E-03 0 2E-03 0
Selenium 11 NA 0.0002 NA NA NA NA NA NA 0E+00 0.0002 0E+00 0.0002
Uranium 12 NA 0.002 NA NA NA NA NA NA 0E+00 0.002 0E+00 0.002
Vanadium 37 NA 0.0005 NA NA NA NA NA NA 0E+00 0.0005 0E+00 0.0001

2E-06 0.005 2E-03 2E-09 NA 2E-04 NA 2E-03 0.005 2E-03 0.003

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.14
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-site Livestock Grazer - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Meat Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Vents 3 & 8
Arsenic 4.4 2E-07 0.001 NA NA 7E-11 NA NA NA 2E-07 0.001 -4E-09 -0.00003
Radium-226 92 4E-06 NA 3E-03 NA 4E-09 NA 4E-04 NA 4E-03 0 4E-03 0
Selenium 27 NA 0.0006 NA NA NA NA NA NA 0E+00 0.0006 0E+00 0.0005
Uranium 224 NA 0.04 NA NA NA NA NA NA 0E+00 0.04 0E+00 0.04
Vanadium 47 NA 0.0007 NA NA NA NA NA NA 0E+00 0.0007 0E+00 0.0003

5E-06 0.04 3E-03 4E-09 NA 4E-04 NA 4E-03 0.04 4E-03 0.04
Trailer Park

Arsenic 6.1 3E-07 0.002 NA NA 1E-10 NA NA NA 3E-07 0.002 9E-08 0.0006
Radium-226 32 2E-06 NA 1E-03 NA 1E-09 NA 2E-04 NA 1E-03 0 1E-03 0
Selenium 71 NA 0.001 NA NA NA NA NA NA 0E+00 0.001 0E+00 0.001
Uranium 96 NA 0.02 NA NA NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 69 NA 0.001 NA NA NA NA NA NA 0E+00 0.001 0E+00 0.0006

2E-06 0.02 1E-03 1E-09 NA 2E-04 NA 1E-03 0.02 1E-03 0.02
BACKGROUND

Arsenic 4.4 2E-07 0.002 NA NA 7E-11 NA NA NA 2E-07 0.002 NA NA
Molybdenum ND NA NA NA NA NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 5E-08 NA 4E-05 NA 4E-11 NA 5E-06 NA 4E-05 0 NA NA
Selenium 0.53 NA 0.00001 NA NA NA NA NA NA 0E+00 0.00001 NA NA
Uranium 1.2 NA 0.0002 NA NA NA NA NA NA 0E+00 0.0002 NA NA
Vanadium 29 NA 0.0004 NA NA NA NA NA NA 0E+00 0.0004 NA NA

3E-07 0.002 4E-05 1E-10 NA 5E-06 NA 4E-05 0.002 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency
ND - Not detected in background samples.

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.15
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Subsurface Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 3E-07 0.002 9E-11 NA 3E-07 0.002 4E-08 0.0003
Radium-226 46 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 15 NA 0.0003 NA NA 0E+00 0.0003 0E+00 0.00030
Uranium 87 NA 0.01 NA NA 0E+00 0.01 0E+00 0.01
Vanadium 46 NA 0.0007 NA NA 0E+00 0.0007 0E+00 0.0003

2E-06 0.02 2E-09 NA 2E-06 0.02 2E-06 0.02
NECR-2

Arsenic 3.5 2E-07 0.001 6E-11 NA 2E-07 0.001 -5E-08 -0.0003
Radium-226 10 5E-07 NA 4E-10 NA 5E-07 0 4E-07 0
Selenium 3 NA 0.0001 NA NA 0E+00 0.00006 0E+00 0.00004
Uranium 50 NA 0.009 NA NA 0E+00 0.009 0E+00 0.008
Vanadium 34 NA 0.0005 NA NA 0E+00 0.0005 0E+00 0.00007

7E-07 0.01 4E-10 NA 7E-07 0.01 4E-07 0.01
Ponds 1 & 2

Arsenic 5.3 3E-07 0.002 9E-11 NA 3E-07 0.002 5E-08 0.0003
Radium-226 352 2E-05 NA 1E-08 NA 2E-05 0 2E-05 0
Selenium 168 NA 0.003 NA NA 0E+00 0.003 0E+00 0.003
Uranium 380 NA 0.06 NA NA 0E+00 0.06 0E+00 0.06
Vanadium 129 NA 0.002 NA NA 0E+00 0.002 0E+00 0.001

2E-05 0.07 1E-08 NA 2E-05 0.07 2E-05 0.07
Pond 3/3a

Arsenic 5.5 3E-07 0.002 9E-11 NA 3E-07 0.002 6E-08 0.0004
Radium-226 11 5E-07 NA 5E-10 NA 5E-07 0 5E-07 0
Selenium 2 NA 0.00005 NA NA 0E+00 0.00005 0E+00 0.00004
Uranium 93 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 34 NA 0.0005 NA NA 0E+00 0.0005 0E+00 0.00008

8E-07 0.02 5E-10 NA 8E-07 0.02 5E-07 0.02

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.15
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Subsurface Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Sediment Pad
Arsenic 3.8 2E-07 0.001 6E-11 NA 2E-07 0.001 -3E-08 -0.0002
Radium-226 104 5E-06 NA 4E-09 NA 5E-06 0 5E-06 0
Selenium 86 NA 0.002 NA NA 0E+00 0.002 0E+00 0.002
Uranium 230 NA 0.04 NA NA 0E+00 0.04 0E+00 0.04
Vanadium 65 NA 0.001 NA NA 0E+00 0.0009 0E+00 0.0005

5E-06 0.04 4E-09 NA 5E-06 0.04 5E-06 0.04
Sandfill #1

Arsenic 7.8 4E-07 0.003 1E-10 NA 4E-07 0.003 2E-07 0.001
Radium-226 106 5E-06 NA 4E-09 NA 5E-06 0 5E-06 0
Selenium 18.4 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 60 NA 0.010 NA NA 0E+00 0.01 0E+00 0.01
Vanadium 43 NA 0.0006 NA NA 0E+00 0.0006 0E+00 0.0002

5E-06 0.01 4E-09 NA 5E-06 0.01 5E-06 0.01
Sandfill #2

Arsenic 4.7 3E-07 0.002 8E-11 NA 3E-07 0.002 1E-08 0.00008
Radium-226 3 2E-07 NA 1E-10 NA 2E-07 0 1E-07 0
Selenium 0.6 NA 0.00001 NA NA 0E+00 0.00001 0E+00 0.000002
Uranium 20 NA 0.003 NA NA 0E+00 0.003 0E+00 0.003
Vanadium 48 NA 0.0007 NA NA 0E+00 0.0007 0E+00 0.0003

4E-07 0.006 2E-10 NA 4E-07 0.006 1E-07 0.004
Sandfill #3

Arsenic 5.4 3E-07 0.002 9E-11 NA 3E-07 0.002 5E-08 0.0003
Radium-226 49 2E-06 NA 2E-09 NA 2E-06 0 2E-06 0
Selenium 39 NA 0.0008 NA NA 0E+00 0.0008 0E+00 0.0008
Uranium 356 NA 0.06 NA NA 0E+00 0.06 0E+00 0.06
Vanadium 51 NA 0.0007 NA NA 0E+00 0.0007 0E+00 0.0003

3E-06 0.06 2E-09 NA 3E-06 0.06 2E-06 0.06

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.15
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Subsurface Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

NEMSA
Arsenic 3.7 2E-07 0.001 6E-11 NA 2E-07 0.001 -4E-08 -0.0002
Radium-226 69 3E-06 NA 3E-09 NA 3E-06 0 3E-06 0
Selenium 119 NA 0.002 NA NA 0E+00 0.002 0E+00 0.002
Uranium 242 NA 0.04 NA NA 0E+00 0.04 0E+00 0.04
Vanadium 39 NA 0.0006 NA NA 0E+00 0.0006 0E+00 0.0001

4E-06 0.05 3E-09 NA 4E-06 0.05 3E-06 0.04
Boneyard

Arsenic 4.6 3E-07 0.002 8E-11 NA 3E-07 0.002 8E-09 0.00005
Radium-226 36 2E-06 NA 1E-09 NA 2E-06 0 2E-06 0
Selenium 17 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.0003
Uranium 124 NA 0.02 NA NA 0E+00 0.02 0E+00 0.02
Vanadium 32 NA 0.0005 NA NA 0E+00 0.0005 0E+00 0.00005

2E-06 0.02 2E-09 NA 2E-06 0.02 2E-06 0.02
BACKGROUND

Arsenic 4.4 2E-07 0.002 7E-11 NA 2E-07 0.002 NA NA
Molybdenum ND NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 5E-08 NA 4E-11 NA 5E-08 0 NA NA
Selenium 0.53 NA 0.00001 NA NA 0E+00 0.00001 NA NA
Uranium 1.2 NA 0.0002 NA NA 0E+00 0.0002 NA NA
Vanadium 29 NA 0.0004 NA NA 0E+00 0.0004 NA NA

3E-07 0.002 1E-10 NA 3E-07 0.002 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.15
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Subsurface Soil - Hypothetical Future On-site Livestock Grazer - Scenario 1

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.
ND - Not detected in background samples.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular 
location.  Risk exceeds USEPA range of 10-6 to 10-4.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the 
exception of Radium-226 which is reported in pCi/g.

I I I I 



TABLE 4.16
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Subsurface Soil - Hypothetical Future On-site Livestock Grazer - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Meat Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 3E-07 0.002 NA NA 9E-11 NA NA NA 3E-07 0.002 4E-08 0.0003
Radium-226 46 2E-06 NA 2E-03 NA 2E-09 NA 2E-04 NA 2E-03 0 2E-03 0
Selenium 15 NA 0.0003 NA NA NA NA NA NA 0E+00 0.0003 0E+00 0.0003
Uranium 87 NA 0.01 NA NA NA NA NA NA 0E+00 0.01 0E+00 0.01
Vanadium 46 NA 0.0007 NA NA NA NA NA NA 0E+00 0.0007 0E+00 0.0003

2E-06 0.02 2E-03 2E-09 NA 2E-04 NA 2E-03 0.02 2E-03 0.02
NECR-2

Arsenic 3.5 2E-07 0.001 NA NA 6E-11 NA NA NA 2E-07 0.001 -5E-08 -0.0003
Radium-226 10 5E-07 NA 3E-04 NA 4E-10 NA 5E-05 NA 4E-04 0 3E-04 0
Selenium 3 NA 0.00006 NA NA NA NA NA NA 0E+00 0.00006 0E+00 0.00004
Uranium 50 NA 0.009 NA NA NA NA NA NA 0E+00 0.009 0E+00 0.008
Vanadium 34 NA 0.0005 NA NA NA NA NA NA 0E+00 0.0005 0E+00 0.00007

7E-07 0.010 3E-04 4E-10 NA 5E-05 NA 4E-04 0.01 3E-04 0.008
Ponds 1 & 2

Arsenic 5.3 3E-07 0.002 NA NA 9E-11 NA NA NA 3E-07 0.002 5E-08 0.0003
Radium-226 352 2E-05 NA 1E-02 NA 1E-08 NA 2E-03 NA 1E-02 0 1E-02 0
Selenium 168 NA 0.003 NA NA NA NA NA NA 0E+00 0.003 0E+00 0.003
Uranium 380 NA 0.06 NA NA NA NA NA NA 0E+00 0.06 0E+00 0.06
Vanadium 129 NA 0.002 NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001

2E-05 0.07 1E-02 1E-08 NA 2E-03 NA 1E-02 0.07 1E-02 0.07
Pond 3/3a

Arsenic 5.5 3E-07 0.002 NA NA 9E-11 NA NA NA 3E-07 0.002 6E-08 0.0004
Radium-226 11 5E-07 NA 4E-04 NA 5E-10 NA 5E-05 NA 4E-04 0 4E-04 0
Selenium 2 NA 0.00005 NA NA NA NA NA NA 0E+00 0.00005 0E+00 0.00004
Uranium 93 NA 0.02 NA NA NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 34 NA 0.0005 NA NA NA NA NA NA 0E+00 0.0005 0E+00 0.00008

8E-07 0.02 4E-04 5E-10 NA 5E-05 NA 4E-04 0.02 4E-04 0.02
Sediment Pad

Arsenic 3.8 2E-07 0.001 NA NA 6E-11 NA NA NA 2E-07 0.001 -3E-08 -0.00020
Radium-226 104 5E-06 NA 4E-03 NA 4E-09 NA 5E-04 NA 4E-03 0 4E-03 0
Selenium 86 NA 0.002 NA NA NA NA NA NA 0E+00 0.002 0E+00 0.002
Uranium 230 NA 0.04 NA NA NA NA NA NA 0E+00 0.04 0E+00 0.04
Vanadium 65 NA 0.0009 NA NA NA NA NA NA 0E+00 0.0009 0E+00 0.0005

5E-06 0.04 4E-03 4E-09 NA 5E-04 NA 4E-03 0.04 4E-03 0.04

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.16
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Subsurface Soil - Hypothetical Future On-site Livestock Grazer - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Meat Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Sandfill #1
Arsenic 7.8 4E-07 0.003 NA NA 1E-10 NA NA NA 4E-07 0.003 2E-07 0.001
Radium-226 106 5E-06 NA 4E-03 NA 4E-09 NA 5E-04 NA 4E-03 0 4E-03 0
Selenium 18.4 NA 0.0004 NA NA NA NA NA NA 0E+00 0.0004 0E+00 0.0004
Uranium 60 NA 0.01 NA NA NA NA NA NA 0E+00 0.01 0E+00 0.01
Vanadium 43 NA 0.0006 NA NA NA NA NA NA 0E+00 0.0006 0E+00 0.0002

5E-06 0.01 4E-03 4E-09 NA 5E-04 NA 4E-03 0.01 4E-03 0.01
Sandfill #2

Arsenic 4.7 3E-07 0.002 NA NA 8E-11 NA NA NA 3E-07 0.002 1E-08 0.00008
Radium-226 3 2E-07 NA 1E-04 NA 1E-10 NA 2E-05 NA 1E-04 0 8E-05 0
Selenium 0.6 NA 0.00001 NA NA NA NA NA NA 0E+00 0.00001 0E+00 0.000002
Uranium 20 NA 0.003 NA NA NA NA NA NA 0E+00 0.003 0E+00 0.003
Vanadium 48 NA 0.0007 NA NA NA NA NA NA 0E+00 0.0007 0E+00 0.0003

4E-07 0.006 1E-04 2E-10 NA 2E-05 NA 1E-04 0.006 8E-05 0.004
Sandfill #3

Arsenic 5.4 3E-07 0.002 NA NA 9E-11 NA NA NA 3E-07 0.002 5E-08 0.0003
Radium-226 49 2E-06 NA 2E-03 NA 2E-09 NA 2E-04 NA 2E-03 0 2E-03 0
Selenium 39 NA 0.0008 NA NA NA NA NA NA 0E+00 0.0008 0E+00 0.0008
Uranium 356 NA 0.06 NA NA NA NA NA NA 0E+00 0.06 0E+00 0.06
Vanadium 51 NA 0.0007 NA NA NA NA NA NA 0E+00 0.0007 0E+00 0.0003

3E-06 0.06 2E-03 2E-09 NA 2E-04 NA 2E-03 0.06 2E-03 0.06
NEMSA

Arsenic 3.7 2E-07 0.001 NA NA 6E-11 NA NA NA 2E-07 0.001 -4E-08 -0.00023
Radium-226 69 3E-06 NA 2E-03 NA 3E-09 NA 3E-04 NA 3E-03 0 3E-03 0
Selenium 119 NA 0.002 NA NA NA NA NA NA 0E+00 0.002 0E+00 0.002
Uranium 242 NA 0.04 NA NA NA NA NA NA 0E+00 0.04 0E+00 0.04
Vanadium 39 NA 0.0006 NA NA NA NA NA NA 0E+00 0.0006 0E+00 0.0001

4E-06 0.05 2E-03 3E-09 NA 3E-04 NA 3E-03 0.05 3E-03 0.04
Boneyard

Arsenic 4.6 3E-07 0.002 NA NA 8E-11 NA NA NA 3E-07 0.002 8E-09 0.00005
Radium-226 36 2E-06 NA 1E-03 NA 1E-09 NA 2E-04 NA 1E-03 0 1E-03 0
Selenium 17 NA 0.0004 NA NA NA NA NA NA 0E+00 0.0004 0E+00 0.0003
Uranium 124 NA 0.02 NA NA NA NA NA NA 0E+00 0.02 0E+00 0.02
Vanadium 32 NA 0.0005 NA NA NA NA NA NA 0E+00 0.0005 0E+00 0.00005

2E-06 0.02 1E-03 2E-09 NA 2E-04 NA 1E-03 0.02 1E-03 0.02Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.16
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Subsurface Soil - Hypothetical Future On-site Livestock Grazer - Scenario 2

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Meat Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk 

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

BACKGROUND
Arsenic 4.4 2E-07 0.002 NA NA 7E-11 NA NA NA 2E-07 0.002 NA NA
Molybdenum ND NA NA NA NA NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 5E-08 NA 4E-05 NA 4E-11 NA 5E-06 NA 4E-05 0 NA NA
Selenium 0.53 NA 0.00001 NA NA NA NA NA NA 0E+00 0.00001 NA NA
Uranium 1.2 NA 0.0002 NA NA NA NA NA NA 0E+00 0.0002 NA NA
Vanadium 29 NA 0.0004 NA NA NA NA NA NA 0E+00 0.0004 NA NA

3E-07 0.002 4E-05 1E-10 NA 5E-06 NA 4E-05 0.002 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency
ND - Not detected in background samples.

Cumulative ILCR/HQ:



TABLE 4.17
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 1

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.03
Molybdenum 29 NA 0.07 NA NA 0E+00 0.07 0E+00 0.07
Radium-226 39 4E-05 NA 2E-08 NA 4E-05 0 3E-05 0
Selenium 20 NA 0.05 NA NA 0E+00 0.05 0E+00 0.05
Uranium 117 NA 2 NA NA 0E+00 2 0E+00 2
Vanadium 42 NA 0.08 NA NA 0E+00 0.08 0E+00 0.02

5E-05 3 4E-08 NA 5E-05 3 4E-05 3
NECR-2

Arsenic 4.6 1E-05 0.2 1E-08 NA 1E-05 0.2 5E-07 0.009
Radium-226 39 4E-05 NA 2E-08 NA 4E-05 0 3E-05 0
Selenium 11 NA 0.03 NA NA 0E+00 0.03 0E+00 0.03
Uranium 85 NA 2 NA NA 0E+00 2 0E+00 2
Vanadium 40 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

5E-05 2 4E-08 NA 5E-05 2 4E-05 2
Ponds 1 & 2

Arsenic 4.9 1E-05 0.2 1E-08 NA 1E-05 0.2 1E-06 0.02
Radium-226 179 2E-04 NA 1E-07 NA 2E-04 0 2E-04 0
Selenium 43 NA 0.1 NA NA 0E+00 0.1 0E+00 0.1
Uranium 223 NA 5 NA NA 0E+00 5 0E+00 5
Vanadium 89 NA 0.2 NA NA 0E+00 0.2 0E+00 0.1

2E-04 5 1E-07 NA 2E-04 5 2E-04 5
Pond 3/3a

Arsenic 6.0 1E-05 0.3 2E-08 NA 1E-05 0.3 4E-06 0.1
Radium-226 253 2E-04 NA 2E-07 NA 2E-04 0 2E-04 0
Selenium 21 NA 0.05 NA NA 0E+00 0.05 0E+00 0.05
Uranium 1,141 NA 24 NA NA 0E+00 24 0E+00 24
Vanadium 58 NA 0.1 NA NA 0E+00 0.1 0E+00 0.1

2E-04 25 2E-07 NA 2E-04 25 2E-04 24
Sediment Pad

Arsenic 4.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-07 0.003
Radium-226 109 1E-04 NA 7E-08 NA 1E-04 0 1E-04 0
Selenium 43 NA 0.1 NA NA 0E+00 0.1 0E+00 0.1
Uranium 513 NA 11 NA NA 0E+00 11 0E+00 11
Vanadium 223 NA 0.4 NA NA 0E+00 0.4 0E+00 0.4

1E-04 12 8E-08 NA 1E-04 12 1E-04 11
Sandfill #1

Arsenic 4.7 1E-05 0.2 1E-08 NA 1E-05 0.2 7E-07 0.01
Radium-226 15 1E-05 NA 9E-09 NA 1E-05 0 1E-05 0
Selenium 4.5 NA 0.01 NA NA 0E+00 0.01 0E+00 0.01
Uranium 16 NA 0.3 NA NA 0E+00 0.3 0E+00 0.3
Vanadium 35 NA 0.06 NA NA 0E+00 0.06 0E+00 0.01

2E-05 1 2E-08 NA 2E-05 1 1E-05 0.3
Sandfill #2

Arsenic 6.4 2E-05 0.3 2E-08 NA 2E-05 0.3 5E-06 0.1
Radium-226 19 2E-05 NA 1E-08 NA 2E-05 0 2E-05 0
Selenium 3.4 NA 0.009 NA NA 0E+00 0.009 0E+00 0.007
Uranium 20 NA 0.4 NA NA 0E+00 0.4 0E+00 0.4
Vanadium 42 NA 0.08 NA NA 0E+00 0.08 0E+00 0.02

3E-05 1 3E-08 NA 3E-05 1 2E-05 1
Sandfill #3

Arsenic 4.0 9E-06 0.2 1E-08 NA 9E-06 0.2 -1E-06 0.0
Radium-226 69 6E-05 NA 4E-08 NA 6E-05 0 6E-05 0
Selenium 18 NA 0.05 NA NA 0E+00 0.05 0E+00 0.05
Uranium 185 NA 4 NA NA 0E+00 4 0E+00 4
Vanadium 55 NA 0.1 NA NA 0E+00 0.1 0E+00 0.0

7E-05 4 5E-08 NA 7E-05 4 6E-05 4

Combined Pathway Risk and Hazard 
Estimates

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.17
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 1

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Combined Pathway Risk and Hazard 
Estimates

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

NEMSA
Arsenic 4.3 1E-05 0.2 1E-08 NA 1E-05 0.2 -3E-07 0.0
Radium-226 42 4E-05 NA 3E-08 NA 4E-05 0 4E-05 0
Selenium 12 NA 0.03 NA NA 0E+00 0.03 0E+00 0.03
Uranium 75 NA 2 NA NA 0E+00 2 0E+00 2
Vanadium 36 NA 0.07 NA NA 0E+00 0.07 0E+00 0.01

5E-05 2 4E-08 NA 5E-05 2 4E-05 2
Boneyard

Arsenic 5.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.0
Radium-226 46 4E-05 NA 3E-08 NA 4E-05 0 4E-05 0
Selenium 11 NA 0.03 NA NA 0E+00 0.03 0E+00 0.03
Uranium 12 NA 0.3 NA NA 0E+00 0.3 0E+00 0.2
Vanadium 37 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

5E-05 1 4E-08 NA 5E-05 1 4E-05 0
Vents 3 & 8

Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 -2E-07 0.0
Radium-226 92 8E-05 NA 6E-08 NA 8E-05 0 8E-05 0
Selenium 27 NA 0.07 NA NA 0E+00 0.07 0E+00 0.07
Uranium 224 NA 5 NA NA 0E+00 5 0E+00 5
Vanadium 47 NA 0.09 NA NA 0E+00 0.09 0E+00 0.03

9E-05 5 7E-08 NA 9E-05 5 8E-05 5
Trailer Park

Arsenic 6.1 1E-05 0.3 2E-08 NA 1E-05 0.3 4E-06 0.1
Radium-226 32 3E-05 NA 2E-08 NA 3E-05 0 3E-05 0
Selenium 71 NA 0.2 NA NA 0E+00 0.2 0E+00 0.2
Uranium 96 NA 2 NA NA 0E+00 2 0E+00 2
Vanadium 69 NA 0.1 NA NA 0E+00 0.1 0E+00 0.1

4E-05 3 4E-08 NA 4E-05 3 3E-05 2
BACKGROUND

Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 NA NA
Molybdenum ND NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 1E-06 NA 7E-10 NA 1E-06 0 NA NA
Selenium 0.53 NA 0.001 NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA 0E+00 0.05 NA NA

1E-05 0.3 1E-08 NA 1E-05 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the 
exception of Radium-226 which is reported in pCi/g.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular 
location.  Risk exceeds USEPA range of 10-6 to 10-4.

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.18
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 2 - National Average Meat Ingestion

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.03
Molybdenum 29 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.07
Radium-226 39 4E-05 NA 6E-04 NA 1E-03 NA 3E-05 NA 2E-08 NA 3E-03 NA 5E-03 0 5E-03 0
Selenium 20 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 0E+00 0.05
Uranium 117 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 42 NA 0.08 NA NA NA NA NA NA NA NA NA NA 0E+00 0.08 0E+00 0.02

5E-05 3 6E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 3E-03 NA 5E-03 3 5E-03 3
NECR-2

Arsenic 4.6 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 5E-07 0.009
Radium-226 39 4E-05 NA 6E-04 NA 1E-03 NA 3E-05 NA 2E-08 NA 3E-03 NA 5E-03 0 5E-03 0
Selenium 11 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.03
Uranium 85 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 40 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

5E-05 2 6E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 3E-03 NA 5E-03 2 5E-03 2
Ponds 1 & 2

Arsenic 4.9 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 1E-06 0.02
Radium-226 179 2E-04 NA 3E-03 NA 6E-03 NA 1E-04 NA 1E-07 NA 1E-02 NA 2E-02 0 2E-02 0
Selenium 43 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.1
Uranium 223 NA 5 NA NA NA NA NA NA NA NA NA NA 0E+00 5 0E+00 5
Vanadium 89 NA 0.2 NA NA NA NA NA NA NA NA NA NA 0E+00 0.2 0E+00 0.1

2E-04 5 3E-03 NA 6E-03 NA 1E-04 NA 1E-07 NA 1E-02 NA 2E-02 5 2E-02 5
Pond 3/3a

Arsenic 6.0 1E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 1E-05 0.3 4E-06 0.06
Radium-226 253 2E-04 NA 4E-03 NA 9E-03 NA 2E-04 NA 2E-07 NA 2E-02 NA 3E-02 0 3E-02 0
Selenium 21 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 0E+00 0.05
Uranium 1,141 NA 24 NA NA NA NA NA NA NA NA NA NA 0E+00 24 0E+00 24
Vanadium 58 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.05

2E-04 25 4E-03 NA 9E-03 NA 2E-04 NA 2E-07 NA 2E-02 NA 3E-02 25 3E-02 24
Sediment Pad

Arsenic 4.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-07 0.003
Radium-226 109 1E-04 NA 2E-03 NA 4E-03 NA 9E-05 NA 7E-08 NA 8E-03 NA 1E-02 0 1E-02 0
Selenium 43 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.1
Uranium 513 NA 11 NA NA NA NA NA NA NA NA NA NA 0E+00 11 0E+00 11
Vanadium 223 NA 0.4 NA NA NA NA NA NA NA NA NA NA 0E+00 0.4 0E+00 0.4

1E-04 12 2E-03 NA 4E-03 NA 9E-05 NA 8E-08 NA 8E-03 NA 1E-02 12 1E-02 11
Sandfill #1

Arsenic 4.7 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 7E-07 0.01
Radium-226 15 1E-05 NA 2E-04 NA 5E-04 NA 1E-05 NA 9E-09 NA 1E-03 NA 2E-03 0 2E-03 0
Selenium 4.5 NA 0.01 NA NA NA NA NA NA NA NA NA NA 0E+00 0.01 0E+00 0.01
Uranium 16 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.3
Vanadium 35 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.01

2E-05 0.6 2E-04 NA 5E-04 NA 1E-05 NA 2E-08 NA 1E-03 NA 2E-03 1 2E-03 0.3
Sandfill #2

Arsenic 6.4 2E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 2E-05 0.3 5E-06 0.08
Radium-226 19 2E-05 NA 3E-04 NA 7E-04 NA 2E-05 NA 1E-08 NA 1E-03 NA 2E-03 0 2E-03 0
Selenium 3.4 NA 0.009 NA NA NA NA NA NA NA NA NA NA 0E+00 0.009 0E+00 0.007
Uranium 20 NA 0.4 NA NA NA NA NA NA NA NA NA NA 0E+00 0.4 0E+00 0.4
Vanadium 42 NA 0.08 NA NA NA NA NA NA NA NA NA NA 0E+00 0.08 0E+00 0.02

3E-05 0.8 3E-04 NA 7E-04 NA 2E-05 NA 3E-08 NA 1E-03 NA 2E-03 0.8 2E-03 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Combined Pathway Risk and Hazard 
Estimates

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

I 

I 



TABLE 4.18
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 2 - National Average Meat Ingestion

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Combined Pathway Risk and Hazard 
Estimates

Sandfill #3
Arsenic 4.0 9E-06 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 9E-06 0.2 -1E-06 -0.02
Radium-226 69 6E-05 NA 1E-03 NA 2E-03 NA 6E-05 NA 4E-08 NA 5E-03 NA 9E-03 0 9E-03 0
Selenium 18 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 0E+00 0.05
Uranium 185 NA 4 NA NA NA NA NA NA NA NA NA NA 0E+00 4 0E+00 4
Vanadium 55 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.05

7E-05 4 1E-03 NA 2E-03 NA 6E-05 NA 5E-08 NA 5E-03 NA 9E-03 4 9E-03 4
NEMSA

Arsenic 4.3 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 -3E-07 -0.006
Radium-226 42 4E-05 NA 6E-04 NA 1E-03 NA 3E-05 NA 3E-08 NA 3E-03 NA 5E-03 0 5E-03 0
Selenium 12 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.03
Uranium 75 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 36 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.01

5E-05 2 6E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 3E-03 NA 5E-03 2 5E-03 2
Boneyard

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 46 4E-05 NA 7E-04 NA 2E-03 NA 4E-05 NA 3E-08 NA 4E-03 NA 6E-03 0 6E-03 0
Selenium 11 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.03
Uranium 12 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.2
Vanadium 37 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

5E-05 0.6 7E-04 NA 2E-03 NA 4E-05 NA 4E-08 NA 4E-03 NA 6E-03 1 6E-03 0.3
Vents 3 & 8

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 -2E-07 -0.003
Radium-226 92 8E-05 NA 1E-03 NA 3E-03 NA 7E-05 NA 6E-08 NA 7E-03 NA 1E-02 0 1E-02 0
Selenium 27 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.07
Uranium 224 NA 5 NA NA NA NA NA NA NA NA NA NA 0E+00 5 0E+00 5
Vanadium 47 NA 0.09 NA NA NA NA NA NA NA NA NA NA 0E+00 0.09 0E+00 0.03

9E-05 5 1E-03 NA 3E-03 NA 7E-05 NA 7E-08 NA 7E-03 NA 1E-02 5 1E-02 5
Trailer Park

Arsenic 6.1 1E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 1E-05 0.3 4E-06 0.07
Radium-226 32 3E-05 NA 5E-04 NA 1E-03 NA 3E-05 NA 2E-08 NA 2E-03 NA 4E-03 0 4E-03 0
Selenium 71 NA 0.2 NA NA NA NA NA NA NA NA NA NA 0E+00 0.2 0E+00 0.2
Uranium 96 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 69 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.07

4E-05 3 5E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 2E-03 NA 4E-03 3 4E-03 2
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Molybdenum ND NA NA NA NA NA NA NA NA NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

I 

I 



TABLE 4.18
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 2 - National Average Meat Ingestion

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Combined Pathway Risk and Hazard 
Estimates

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Hghlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

I I I I I I 
I I I I I I I I I I I I I I 



TABLE 4.19
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 2 - Native American Meat Ingestion

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

NECR-1
Arsenic 5.2 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.03
Molybdenum 29 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.07
Radium-226 39 4E-05 NA 6E-04 NA 1E-03 NA 3E-05 NA 2E-08 NA 3E-03 NA 5E-03 0 5E-03 0
Selenium 20 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 0E+00 0.05
Uranium 117 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 42 NA 0.08 NA NA NA NA NA NA NA NA NA NA 0E+00 0.08 0E+00 0.02

5E-05 3 6E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 3E-03 NA 5E-03 3 5E-03 3
NECR-2

Arsenic 4.6 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 5E-07 0.009
Radium-226 39 4E-05 NA 6E-04 NA 1E-03 NA 3E-05 NA 2E-08 NA 3E-03 NA 5E-03 0 5E-03 0
Selenium 11 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.03
Uranium 85 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 40 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

5E-05 2 6E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 3E-03 NA 5E-03 2 5E-03 2
Ponds 1 & 2

Arsenic 4.9 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 1E-06 0.02
Radium-226 179 2E-04 NA 3E-03 NA 6E-03 NA 1E-04 NA 1E-07 NA 1E-02 NA 2E-02 0 2E-02 0
Selenium 43 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.1
Uranium 223 NA 5 NA NA NA NA NA NA NA NA NA NA 0E+00 5 0E+00 5
Vanadium 89 NA 0.2 NA NA NA NA NA NA NA NA NA NA 0E+00 0.2 0E+00 0.1

2E-04 5 3E-03 NA 6E-03 NA 1E-04 NA 1E-07 NA 1E-02 NA 2E-02 5 2E-02 5
Pond 3/3a

Arsenic 6.0 1E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 1E-05 0.3 4E-06 0.06
Radium-226 253 2E-04 NA 4E-03 NA 9E-03 NA 2E-04 NA 2E-07 NA 2E-02 NA 3E-02 0 3E-02 0
Selenium 21 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 0E+00 0.05
Uranium 1,141 NA 24 NA NA NA NA NA NA NA NA NA NA 0E+00 24 0E+00 24
Vanadium 58 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.05

2E-04 25 4E-03 NA 9E-03 NA 2E-04 NA 2E-07 NA 2E-02 NA 3E-02 25 3E-02 24
Sediment Pad

Arsenic 4.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-07 0.003
Radium-226 109 1E-04 NA 2E-03 NA 4E-03 NA 9E-05 NA 7E-08 NA 8E-03 NA 1E-02 0 1E-02 0
Selenium 43 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.1
Uranium 513 NA 11 NA NA NA NA NA NA NA NA NA NA 0E+00 11 0E+00 11
Vanadium 223 NA 0.4 NA NA NA NA NA NA NA NA NA NA 0E+00 0.4 0E+00 0.4

1E-04 12 2E-03 NA 4E-03 NA 9E-05 NA 8E-08 NA 8E-03 NA 1E-02 12 1E-02 11
Sandfill #1

Arsenic 4.7 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 7E-07 0.01
Radium-226 15 1E-05 NA 2E-04 NA 5E-04 NA 1E-05 NA 9E-09 NA 1E-03 NA 2E-03 0 2E-03 0
Selenium 4.5 NA 0.01 NA NA NA NA NA NA NA NA NA NA 0E+00 0.01 0E+00 0.01
Uranium 16 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.3
Vanadium 35 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.01

2E-05 0.6 2E-04 NA 5E-04 NA 1E-05 NA 2E-08 NA 1E-03 NA 2E-03 1 2E-03 0.3
Sandfill #2

Arsenic 6.4 2E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 2E-05 0.3 5E-06 0.08
Radium-226 19 2E-05 NA 3E-04 NA 7E-04 NA 2E-05 NA 1E-08 NA 1E-03 NA 2E-03 0 2E-03 0
Selenium 3.4 NA 0.009 NA NA NA NA NA NA NA NA NA NA 0E+00 0.009 0E+00 0.007
Uranium 20 NA 0.4 NA NA NA NA NA NA NA NA NA NA 0E+00 0.4 0E+00 0.4
Vanadium 42 NA 0.08 NA NA NA NA NA NA NA NA NA NA 0E+00 0.08 0E+00 0.02

3E-05 0.8 3E-04 NA 7E-04 NA 2E-05 NA 3E-08 NA 1E-03 NA 2E-03 0.8 2E-03 1

Combined Pathway Risk and Hazard 
Estimates

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

I 

I 



TABLE 4.19
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 2 - Native American Meat Ingestion

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Combined Pathway Risk and Hazard 
Estimates

Sandfill #3
Arsenic 4.0 9E-06 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 9E-06 0.2 -1E-06 -0.02
Radium-226 69 6E-05 NA 1E-03 NA 2E-03 NA 6E-05 NA 4E-08 NA 5E-03 NA 9E-03 0 9E-03 0
Selenium 18 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 0E+00 0.05
Uranium 185 NA 4 NA NA NA NA NA NA NA NA NA NA 0E+00 4 0E+00 4
Vanadium 55 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.05

7E-05 4 1E-03 NA 2E-03 NA 6E-05 NA 5E-08 NA 5E-03 NA 9E-03 4 9E-03 4
NEMSA

Arsenic 4.3 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 -3E-07 -0.006
Radium-226 42 4E-05 NA 6E-04 NA 1E-03 NA 3E-05 NA 3E-08 NA 3E-03 NA 5E-03 0 5E-03 0
Selenium 12 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.03
Uranium 75 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 36 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.01

5E-05 2 6E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 3E-03 NA 5E-03 2 5E-03 2
Boneyard

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 46 4E-05 NA 7E-04 NA 2E-03 NA 4E-05 NA 3E-08 NA 4E-03 NA 6E-03 0 6E-03 0
Selenium 11 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.03
Uranium 12 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.2
Vanadium 37 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

5E-05 0.6 7E-04 NA 2E-03 NA 4E-05 NA 4E-08 NA 4E-03 NA 6E-03 1 6E-03 0.3
Vents 3 & 8

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 -2E-07 -0.003
Radium-226 92 8E-05 NA 1E-03 NA 3E-03 NA 7E-05 NA 6E-08 NA 7E-03 NA 1E-02 0 1E-02 0
Selenium 27 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.07
Uranium 224 NA 5 NA NA NA NA NA NA NA NA NA NA 0E+00 5 0E+00 5
Vanadium 47 NA 0.09 NA NA NA NA NA NA NA NA NA NA 0E+00 0.09 0E+00 0.03

9E-05 5 1E-03 NA 3E-03 NA 7E-05 NA 7E-08 NA 7E-03 NA 1E-02 5 1E-02 5
Trailer Park

Arsenic 6.1 1E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 1E-05 0.3 4E-06 0.07
Radium-226 32 3E-05 NA 5E-04 NA 1E-03 NA 3E-05 NA 2E-08 NA 2E-03 NA 4E-03 0 4E-03 0
Selenium 71 NA 0.2 NA NA NA NA NA NA NA NA NA NA 0E+00 0.2 0E+00 0.2
Uranium 96 NA 2 NA NA NA NA NA NA NA NA NA NA 0E+00 2 0E+00 2
Vanadium 69 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.07

4E-05 3 5E-04 NA 1E-03 NA 3E-05 NA 4E-08 NA 2E-03 NA 4E-03 3 4E-03 2
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Molybdenum ND NA NA NA NA NA NA NA NA NA NA NA NA 0E+00 0 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

I 

I 



TABLE 4.19
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - ON-SITE

Shallow Soil - Hypothetical Future On-Site Residential Receptor - Scenario 2 - Native American Meat Ingestion

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Combined Pathway Risk and Hazard 
Estimates

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

I I I I I I 
I I I I I I I I I I I I I I 



TABLE 4.20
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 1

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #1
Arsenic 4.6 1E-05 0.2 1E-08 NA 1E-05 0.2 5E-07 0.009
Radium-226 1.4 1E-06 NA 9E-10 NA 1E-06 0 3E-07 0
Selenium 0.25 NA 0.0006 NA NA 0E+00 0.0006 0E+00 -0.0007
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 0E+00 0.001
Vanadium 30 NA 0.06 NA NA 0E+00 0.06 0E+00 0.003

1E-05 0.3 1E-08 NA 1E-05 0.3 8E-07 0.01
HOME SITE #2

Arsenic 5.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.04
Radium-226 0.90 8E-07 NA 6E-10 NA 8E-07 0 -2E-07 0
Selenium 0.97 NA 0.002 NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.0 NA 0.02 NA NA 0E+00 0.02 0E+00 -0.004
Vanadium 37 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 2E-08 NA 1E-05 0.3 2E-06 0.06
HOME SITE #3

Arsenic 5.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.04
Radium-226 1.2 1E-06 NA 7E-10 NA 1E-06 0 8E-08 0
Selenium 0.62 NA 0.002 NA NA 0E+00 0.002 0E+00 0.0002
Uranium 1.3 NA 0.03 NA NA 0E+00 0.03 0E+00 0.001
Vanadium 40 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 2E-08 NA 1E-05 0.3 3E-06 0.07
HOME SITE #4

Arsenic 3.9 9E-06 0.2 1E-08 NA 9E-06 0.2 -1E-06 -0.02
Radium-226 2.3 2E-06 NA 1E-09 NA 2E-06 0 1E-06 0
Selenium 0.8 NA 0.002 NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.5 NA 0.03 NA NA 0E+00 0.03 0E+00 0.01
Vanadium 34 NA 0.06 NA NA 0E+00 0.06 0E+00 0.009

1E-05 0.3 1E-08 NA 1E-05 0.3 -2E-07 -0.01

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Combined Pathway Risk and Hazard 
Estimates



TABLE 4.20
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 1

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Combined Pathway Risk and Hazard 
Estimates

HOME SITE #5
Arsenic 6.2 1E-05 0.3 2E-08 NA 1E-05 0.3 4E-06 0.08
Radium-226 1.8 2E-06 NA 1E-09 NA 2E-06 0 6E-07 0
Selenium 1.1 NA 0.003 NA NA 0E+00 0.003 0E+00 0.001
Uranium 1.9 NA 0.04 NA NA 0E+00 0.04 0E+00 0.02
Vanadium 32 NA 0.06 NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.4 2E-08 NA 2E-05 0.4 5E-06 0.1
BACKGROUND

Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 7E-10 NA 1E-06 0 NA NA
Selenium 0.53 NA 0.001 NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA 0E+00 0.05 NA NA

1E-05 0.3 1E-08 NA 1E-05 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a 
particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with 
the exception of Radium-226 which is reported in pCi/g.



TABLE 4.21
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 2 - National Average Meat Consumption

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #1
Arsenic 4.6 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 5E-07 0.009
Radium-226 1.4 1E-06 NA 2E-05 NA 5E-05 NA 1E-06 NA 9E-10 NA 1E-04 NA 2E-04 0 4E-05 0
Selenium 0.25 NA 0.0006 NA NA NA NA NA NA NA NA NA NA 0E+00 0.0006 0E+00 -0.0007
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.001
Vanadium 30 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.003

1E-05 0.3 2E-05 NA 5E-05 NA 1E-06 NA 1E-08 NA 1E-04 NA 2E-04 0.3 4E-05 0.01
HOME SITE #2

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 0.90 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 0 -3E-05 0
Selenium 0.97 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.0 NA 0.02 NA NA NA NA NA NA NA NA NA NA 0E+00 0.02 0E+00 -0.004
Vanadium 37 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 1E-05 NA 3E-05 NA 7E-07 NA 2E-08 NA 7E-05 NA 1E-04 0.3 -2E-05 0.06
HOME SITE #3

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 1.2 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 9E-05 NA 2E-04 0 1E-05 0
Selenium 0.62 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.0002
Uranium 1.3 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.001
Vanadium 40 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 2E-08 NA 9E-05 NA 2E-04 0.3 1E-05 0.07
HOME SITE #4

Arsenic 3.9 9E-06 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 9E-06 0.2 -1E-06 -0.02
Radium-226 2.3 2E-06 NA 3E-05 NA 8E-05 NA 2E-06 NA 1E-09 NA 2E-04 NA 3E-04 0 1E-04 0
Selenium 0.8 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.5 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.01
Vanadium 34 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.009

1E-05 0.3 3E-05 NA 8E-05 NA 2E-06 NA 1E-08 NA 2E-04 NA 3E-04 0.3 1E-04 -0.01
HOME SITE #5

Arsenic 6.2 1E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 1E-05 0.3 4E-06 0.08
Radium-226 1.8 2E-06 NA 3E-05 NA 6E-05 NA 1E-06 NA 1E-09 NA 1E-04 NA 2E-04 0 9E-05 0
Selenium 1.1 NA 0.003 NA NA NA NA NA NA NA NA NA NA 0E+00 0.003 0E+00 0.001
Uranium 1.9 NA 0.04 NA NA NA NA NA NA NA NA NA NA 0E+00 0.04 0E+00 0.02
Vanadium 32 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.4 3E-05 NA 6E-05 NA 1E-06 NA 2E-08 NA 1E-04 NA 2E-04 0.4 9E-05 0.1
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Combined Pathway Risk and Hazard 
Estimates

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

I I I I I I I I I I I I I I I 



TABLE 4.21
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 2 - National Average Meat Consumption

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Combined Pathway Risk and Hazard 
Estimates

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

I I I I I I 
I I I I I I I I I I I I I I 



TABLE 4.22
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 2 -Native American Meat Consumption

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk 
and Hazard 

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #1
Arsenic 4.6 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 5E-07 0.009
Radium-226 1.4 1E-06 NA 2E-05 NA 5E-05 NA 1E-06 NA 9E-10 NA 1E-04 NA 2E-04 0 4E-05 0
Selenium 0.25 NA 0.0006 NA NA NA NA NA NA NA NA NA NA 0E+00 0.0006 0E+00 -0.0007
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.001
Vanadium 30 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.003

1E-05 0.3 2E-05 NA 5E-05 NA 1E-06 NA 1E-08 NA 1E-04 NA 2E-04 0.3 4E-05 0.01
HOME SITE #2

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 0.90 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 0 -3E-05 0
Selenium 0.97 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.0 NA 0.02 NA NA NA NA NA NA NA NA NA NA 0E+00 0.02 0E+00 -0.004
Vanadium 37 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 1E-05 NA 3E-05 NA 7E-07 NA 2E-08 NA 7E-05 NA 1E-04 0.3 -2E-05 0.06
HOME SITE #3

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 1.2 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 9E-05 NA 2E-04 0 1E-05 0
Selenium 0.62 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.0002
Uranium 1.3 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.001
Vanadium 40 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 2E-08 NA 9E-05 NA 2E-04 0.3 1E-05 0.07
HOME SITE #4

Arsenic 3.9 9E-06 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 9E-06 0.2 -1E-06 -0.02
Radium-226 2.3 2E-06 NA 3E-05 NA 8E-05 NA 2E-06 NA 1E-09 NA 2E-04 NA 3E-04 0 1E-04 0
Selenium 0.8 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.5 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.01
Vanadium 34 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.009

1E-05 0.3 3E-05 NA 8E-05 NA 2E-06 NA 1E-08 NA 2E-04 NA 3E-04 0.3 1E-04 -0.01
HOME SITE #5

Arsenic 6.2 1E-05 0.3 NA NA NA NA NA NA 2E-08 NA NA NA 1E-05 0.3 4E-06 0.08
Radium-226 1.8 2E-06 NA 3E-05 NA 6E-05 NA 1E-06 NA 1E-09 NA 1E-04 NA 2E-04 0 9E-05 0
Selenium 1.1 NA 0.003 NA NA NA NA NA NA NA NA NA NA 0E+00 0.003 0E+00 0.001
Uranium 1.9 NA 0.04 NA NA NA NA NA NA NA NA NA NA 0E+00 0.04 0E+00 0.02
Vanadium 32 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.4 3E-05 NA 6E-05 NA 1E-06 NA 2E-08 NA 1E-04 NA 2E-04 0.4 9E-05 0.1
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Combined Pathway Risk and Hazard 
Estimates

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE 4.22
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 2 -Native American Meat Consumption

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk 
and Hazard 

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Combined Pathway Risk and Hazard 
Estimates

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

I I I I I I 
I I I I I I I I I I I I I I 



TABLE 4.23
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 1 

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #6
Radium-226 0.90 8E-07 NA 6E-10 NA 8E-07 0 -2E-07 0

8E-07 NA 6E-10 NA 8E-07 NA -1E-05 NA
HOME SITE #7

Radium-226 0.78 7E-07 NA 5E-10 NA 7E-07 0 -3E-07 0
7E-07 NA 5E-10 NA 7E-07 NA -1E-05 NA

HOME SITE #8
Radium-226 0.90 8E-07 NA 6E-10 NA 8E-07 0 -2E-07 0

8E-07 NA 6E-10 NA 8E-07 NA -1E-05 NA
HOME SITE #9

Radium-226 0.84 8E-07 NA 5E-10 NA 8E-07 0 -2E-07 0
8E-07 NA 5E-10 NA 8E-07 NA -1E-05 NA

BACKGROUND
Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 7E-10 NA 1E-06 0 NA NA
Selenium 0.53 NA 0.001 NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA 0E+00 0.05 NA NA

1E-05 0.3 1E-08 NA 1E-05 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Combined Pathway Risk and Hazard 
Estimates



TABLE 4.23
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 1 

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Combined Pathway Risk and Hazard 
Estimates

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with 
the exception of Radium-226 which is reported in pCi/g.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a 
particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

I I I I 



TABLE 4.24
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 2 - National Average Meat Consumption

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #6
Radium-226 0.90 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 0 -3E-05 0

8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 NA -4E-05 NA
HOME SITE #7

Radium-226 0.78 7E-07 NA 1E-05 NA 3E-05 NA 6E-07 NA 5E-10 NA 6E-05 NA 1E-04 0 -4E-05 0
7E-07 NA 1E-05 NA 3E-05 NA 6E-07 NA 5E-10 NA 6E-05 NA 1E-04 NA -5E-05 NA

HOME SITE #8
Radium-226 0.90 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 0 -2E-05 0

8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 NA -4E-05 NA
HOME SITE #9

Radium-226 0.84 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 5E-10 NA 6E-05 NA 1E-04 0 -3E-05 0
8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 5E-10 NA 6E-05 NA 1E-04 NA -4E-05 NA

BACKGROUND
Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

Combined Pathway Risk and Hazard 
EstimatesPathway-Specific Cancer Risk and Noncancer Hazard Estimates a
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TABLE 4.25
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Post-Removal Shallow Soil - Residential Receptor - Scenario 2 - Native American Meat Consumption 

Soil
Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #6
Radium-226 0.90 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 0 -3E-05 0

8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 NA -4E-05 NA
HOME SITE #7

Radium-226 0.78 7E-07 NA 1E-05 NA 3E-05 NA 6E-07 NA 5E-10 NA 6E-05 NA 1E-04 0 -4E-05 0
7E-07 NA 1E-05 NA 3E-05 NA 6E-07 NA 5E-10 NA 6E-05 NA 1E-04 NA -5E-05 NA

HOME SITE #8
Radium-226 0.90 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 0 -3E-05 0

8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 6E-10 NA 7E-05 NA 1E-04 NA -4E-05 NA
HOME SITE #9

Radium-226 0.84 8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 5E-10 NA 6E-05 NA 1E-04 0 -3E-05 0
8E-07 NA 1E-05 NA 3E-05 NA 7E-07 NA 5E-10 NA 6E-05 NA 1E-04 NA -4E-05 NA

BACKGROUND
Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

Combined Pathway Risk and Hazard 
EstimatesPathway-Specific Cancer Risk and Noncancer Hazard Estimates a
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TABLE 4.26
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - Unnamed Arroyo

Future Livestock Grazer - Scenario 1

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Depth EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Surface Soil
Radium-226 19 9E-07 NA 8E-10 NA 9E-07 0 9E-07 0

9E-07 NA 8E-10 NA 9E-07 0 6E-07 0
Subsurface Soil

Arsenic 4.1 2E-07 0.001 7E-11 NA 2E-07 0.001 -2E-08 -0.0001
Radium-226 1.1 5E-08 NA 4E-11 NA 5E-08 0 0E+00 0
Selenium 6.9 NA 0.0001 NA NA 0E+00 0.0001 0E+00 0.0001
Uranium 33 NA 0.006 NA NA 0E+00 0.006 0E+00 0.005
Vanadium 30 NA 0.0004 NA NA 0E+00 0.0004 0E+00 0.00002

3E-07 0.008 1E-10 NA 3E-07 0.008 -2E-08 0.005
BACKGROUND

Arsenic 4.4 2E-07 0.002 7E-11 NA 2E-07 0.002 NA NA
Radium-226 1.1 5E-08 NA 4E-11 NA 5E-08 0 NA NA
Selenium 0.53 NA 0.00001 NA NA 0E+00 0.00001 NA NA
Uranium 1.2 NA 0.0002 NA NA 0E+00 0.0002 NA NA
Vanadium 29 NA 0.0004 NA NA 0E+00 0.0004 NA NA

3E-07 0.002 1E-10 NA 3E-07 0.002 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.
Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.
NA - Not applicable.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the 
exception of Radium-226 which is reported in pCi/g.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a 
particular location.  Risk exceeds USEPA range of 10-6 to 10-4.

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Combined Pathway Risk and Hazard 
Estimates



TABLE 4.27
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - Unnamed Arroyo

Future Livestock Grazer - Scenario 2

Soil
Concentration Ingestion of Soil Inhalation of Fugitive Dust External Exposure

Total Cancer Risk and 
Hazard

Incremental Cancer 
Risk and Hazard c

Depth EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Surface Soil
Radium-226 19 9E-07 NA 8E-10 NA 9E-05 NA 9E-05 0 9E-05 0

9E-07 NA 8E-10 NA 9E-05 NA 9E-05 0 9E-05 0
Subsurface Soil C

Arsenic 4.1 2E-07 0.001 7E-11 NA NA NA 2E-07 0.001 -2E-08 -0.0001
Radium-226 1.1 5E-08 NA 4E-11 NA 5E-06 NA 5E-06 0 0E+00 0
Selenium 6.9 NA 0.0001 NA NA NA NA 0E+00 0.0001 0E+00 0.0001
Uranium 33 NA 0.006 NA NA NA NA 0E+00 0.006 0E+00 0.005
Vanadium 30 NA 0.0004 NA NA NA NA 0E+00 0.0004 0E+00 0.00002

3E-07 0.008 1E-10 NA 5E-06 NA 6E-06 0.008 -2E-08 0.005
BACKGROUND

Arsenic 4.4 2E-07 0.002 7E-11 NA NA NA 2E-07 0.002 NA NA
Radium-226 1.1 5E-08 NA 4E-11 NA 5E-06 NA 5E-06 0 NA NA
Selenium 0.53 NA 0.00001 NA NA NA NA 0E+00 0.00001 NA NA
Uranium 1.2 NA 0.0002 NA NA NA NA 0E+00 0.0002 NA NA
Vanadium 29 NA 0.0004 NA NA NA NA 0E+00 0.0004 NA NA

3E-07 0.002 1E-10 NA 5E-06 NA 6E-06 0.002 NA NA
USEPA Risk Range: USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.
Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.
NA - Not applicable.

Highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA 
range of 10-6 to 10-4.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-
226 which is reported in pCi/g.

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Combined Pathway Risk and Hazard 
Estimates
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THIS I1'D&''.i1n~. ilade t£us fourt,.!enth <J..1~y o:f 11/l.y. ono 

tho u.s·'l.nd • nine hun,:red. a.ric! t'":<;n ty-nine, by and b;;t,rreen the SA!ITA 

F..:.. 1?Ar.IFIG H.AIL~lt,AD C\,.H'llYY, 1-l. corporation, duly incorporated by 

Act of Congreea r~1)_proved un.rch 3, 1897 1 party of' t:1~ ~irat pa.rt
1 

and he rcina:fter deai!!,na. ttld the f irf1 t party, a11d the IJ1H~'.'js1) STAT.l!S 

OF A,,b,:HCA • IN 'l'i1UJT }'CH TH.:<.: l'AVAJO THlJ3..51 party of the second 

part, and he t..:inri.:fter deaignat ... d t.ile s ~C(Jrtcl pa.rty. 

w1T1·.1~S .. ~Tli, '..hat tw~ ~ ,lid :first p,irty for and in c oria idexa

tion o:f th1;; BW'4 of forty-two th:>us:~t1 d 1 ninety.nine and 71/100 

doll:ars, ( $42, 0·11. 71), to it in ha.11u I)r-.1.i-d by the! 9t!Cond party, 

the r<;:c·.::i,.Jt w.1e1·t:0f' i~ hereby a.cknowledged1 lla.th gr~nted• bar

ia-~ned and. aold. n.ml ·bJ t-'l~Se :pr«:sente doth grant, ba.r{;ain, sell 

and conv ~y I subject to th~ res orvations and condi tioris hereinafter 

cont ,,ined, u.nto t.;:i..: ,.·.:.id sucontl party. ito succeasore and aasi~'l'ls, 

th:1t aert cin r,~Cl.l µ!.'cp1::rty si tu!l.ted in tlie County of HcKinley and 

state of }Te,!l' Mt!xico, :~nd uo:.·u 1rnrtirularly described as follows. 

to td t: 

TOwnst.up 81.:!Vt.:nti:::en north, .r·~nce .foart~en west. 

,/ 

I,ote one, tv~c, t~U'ee, f'our o:f section ol'le, cont·-dning t11Vo and 
two hund.r..:dt.ria a.cri;:s; lots ont:, t··:0, t . .i.roe, :four of section thir• 
teen, con t-iinin1; s1.r1;.m anfl thirty-two hunctredtha acr.~s; lots .o:ne, 
two I tm.·(;je 1 :four 01' nee tion t'!;H:mty•:fiv e, cont ,,ir, int; elev~n and 
fifty-ei~llt hun1ir1.;d t.r.lS anr<.:a; lota one, t·t·o, three. four, aouth 
.hal:f oi' t.11'"' soutH Jl'~L'' of a.;ction t,drt;r-one, cont.iriin1:; three 



~-~~-,: .·• 

~t i __ 
.,. . -;• .. -~ 

,.-. \: .' ,.: 

~ ~;·· 

. . -.~_.,,_,'Jc?"""':-:::~-i -t:l~ 
,. ·:·""'·'· "t •_ct;/ 

o --L ~..:{·: J ... t e ~\) t: 

hundred t·\'1enty-one nm sixty htmdredths acros; lots one, two, three, 
four, eouth half of the nouth half of aection thirty•tl'aee, con~ 
t;:,.1n1ng three hundred aoventecn mn seventy-nix hundredths acres;: 
:---ncl lot a one• tm>, thx ee, four• 1:30 uth hnl.f' 01~ the oouth hnlr o~ 
section thirty-.five, oontz:11ni?l{t three hundred c1d1teen nnd twenty 
hundrcd.tlw acl'es. ' 

Townohip seventeen north, rm~;c fi:fteen west. 

Iotn one; two. three, four, uouth half o:f th~ south half o~ 
eectioz1 thirty-one, containing three hunc~rcd fifteen find twenty 
hunclrecltha acres; lota one, two, three, four, south ha.11" or the 
oouth .hnl.f o:f oection thirty-three , 1 contn1n1ng three hundred oeTen• 

· · teen nm ninety-eir,ht hu1:droo.tha acreo; nno. lotu one, t"i'IO, three, 
.four, south hnlf' o:f tho oouth lialf" of: section thirty•f-ive, contain• 
ing three hurw.red fifteen mn t,iE!nty hundr edtha acres. 

To~mnhiI> :fi:fteen north, rnlll:.e nb:teen vreat. 

Section one, containing eix hunci.recl thirty-nine ~nd t'1fty-
two hundredths acres; section tlJ.reP., containing six humred forty• 
one nnc.! ninety .huooredths acres. oection t'ive, containing aix hun
dred th1rty-cicht ancl cighty•tm> hunclredtha ncree; aection seven, 
containing aix hundred oixteen and. eichteen h11na'lredtl1a acrea; 
sect ion nine, containing a ix hundred f' arty a.ore u: sec ti on eleTen, 
containing six luurlred forty acres; lot B one, two, three, tour, o~ 
section thirteen, containing one hundred ninety-five and si.xt:, hun
dredths ncrea; loto oue. tuo, three, :four BE.iction fi:fteen, contain• 
ing one hundred eighty-five and t,vcnty-(~i[~ht hundredths acres; and 
lot u one, t1.ro I three, four o.r aection aevont een, con mining one hun• 
dr cd seventy-four nncl r.~tcen hund rod tha .:wr <~e • 

Tovmol1ip sixteen nor th• rnnge aixte en wcet. 

faiction one, contnini1ir; f~ve hum.red nir1 ety-i"'ive and twen t.T 
hund.l'ed tho a.orct1; acction thr ce~ con-mining six hundred one f\nd 
eighty hundredtha acres; aect ion :five, contn 1ning six hum.red aix. 
nnd oif.",hty-eigllt hundreci.tha acrca; section 1.rnven, containing rive 
hundred nincty-1·1ve and ninety-t,10 hurr.redtha acres; section nine, 
contninini~ six h1.u10red forty acres; acction eleven, containing a1x. 
hand.red f'orty acren; aect1on thirteen, co11taining nix hllnd.red forty 
acres; aect1on .rii·teen, containing six h~ndred f'orty ncroa; section 
eoventeen, contc1inine aix hundred f'orty ncree; section nineteen,· 
contn ining six hundred two :,, ml fi.f ty-t,10 hurJdredths acrea; aecti oa 
t't7enty-onc, containing ui.x htmclred forty ncroe; section twenty-three, 
contoininc 1Jix huncJred :forty acreo, eectl. on twenty-f'1Ye • containing 
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six hund1·ed· forty acres; aeotion twenty-eeven, containing ab: hun
d.red forty nc.res; section twenty-nine, containing six hundred forty 
acres; ee ct ion th irty--one, con ta inine a ix hun:lr e d el even and twel ye 
hundred tha acrea: section thirty-t.hr ee, c-ontninir1b aix hundred forty 
acres: mxl section thirty-11ve • contuining nix hur.tcred :forty acres. · 

Townuhip aeventeen north, range eli:;tteen weat. 

Tota one, t'10, throe. :four, south }ml:f of the south half of 
section thirty-one, cont Dining three hundred five and tvtcnty-eight 
hundredtha acres; lot a one, two, three, :four, south hnl.f of' the 
south hal1' o:f section tl,11·ty-three, contniuing three huno.rcd eight 
and twenty-one hllnclrecltho acres; nm lots one, two, three, :fouz-, 
south hal:f of the EJouth talf o.f uection tl1irty-f ivet containing 
three hum.reel ten rmd oeventy ... oi[tlt humlredths acres. 

Tow11ahiJ) fourteen north I rttt1Ge acven teen we at • 

.Iota one, t"o, three, tour, five, oouthweet quarter of the 
nor th~met qunrter • wcut half" of the oouthvrnot qunr ter of section 
tMee, containine two hundred thirty-five and fifty-ab: hundredths 
acres; eoction five, containing six humred thirty-eight a.nd eighty• 
eight hundred tho "cree; section aeven, ccrntn ining nix hurnred thir • 
ty-eight and t·nelve hundrec1.tha acres; section nine• containing 
six hundred :forty acrco: lota one, two, three, four, west halt o~ 
the weat half of section fifteen, contllining two hundred thirty-six 
arrl ei wit:,-eiwi t hundred th a acres; aecti on seven teen, containing 
eix hundred forty acres; eection nineteen, containing aix hum.red 
forty and e1&4ty-eight hunclredtlm ncree; section twenty•one, con
taining six hundred forty ncrct1; lots one, hro, three, four, west 
half of the weot half of aection t•.1enty-seven, containing two hrin• 
dred thirty-nine and ninety-two hundred.tho acres; north ha1f', and 
southwest ouarte:r o~ section t~venty-nine, cont n.ining .four huncl red · 
eigh. ty ncree; and nouth half of 2ecti on thirty-t.hr ee, containing 
three hundred tuenty acrcu. 

Towm1hip fifteen north, r.-mre EJeventeen west. 

Beet ion one, containing six huoored eighty-nine and eighty
four huncredths acr ea; ecction throe, conto inir.t{; six l1unired forty 
and forty-two huooredthe acres; section five, contnining Elix hun• 
-d.red thirty-nine and ninety-two hundrec1thu acres; section oeven, 
containing aix hundred t.hirty-nine nIYl ninety-four hundred thl!I 
acres; northeaat qun.rter Hnd e; outh half oi' acctior1 nine, contain
ing :four hunored eighty acree: lotn one 1 two, three, four of sec
tion thirteen, oontnining one hunc:reo. aixty•four ~.nd i'orty-ei~.t 
hundredths acret1; lots one, t,vo, three, :four, five, :,;ix, weat hall 
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~ f the ":V~S t h3.l f' o :f a uo t io r1 fifteen • r ea erv inc f,.nd ~xc ep ting there-
1·ro1n all tha.t pal"t of u,Li ll aection inclu<wd bat,,,een lines parallel 
w-i th n.nd twu hundr~,t fcJet each &ide of the cetitt..!r lino oi' the ori• 
gina.l main trB.ok of ';the Atchison. i:£()pt:kr.i. and ;-1arita. :» .. e .l'.l~il~y CO:Jn
pany, con t!1in~nt: an area of twtir. t.1-four r..wl t,:rcri ty-four hun drud tha 
acres, more or lcsa.; said orisinal .1ri·:-i.in track ·buinG thtt present 
eastbound main trac)c 1 corrt;tin~ng t11x-ee hundr-i;d a.net thirt;,•auven 
hundredths acres; lo tf.1 ona, two, ean t lmlf • east half of" the north
west quarter of a,;;ction ninat(.!en, con t'.1.ining f<iur hun(trcd ~ip1.ty-on• 
and nine hundr .. ;d tha acres; ~u1 t httlf', vruot lv.li' cf ·thi;; r1ortlmuat 
quarter 1 aouth ilz"l.lf o:f tiH, oouth\,~t qua:rt~r of" Bt!ctioh t,r~tmty-ono. 
ccnt·dnint; f'our hundr1Jd eit;hty a.cri..!a; ,,cat half of t ; l.t! southwest 
quarter of aec:tion twer.ty-r.;~vena cont·dnin,r, t:it)lty acres; B~;ction 
twer.ty-nin<l • cont 1inin;; !jl ix hundr\:d forty r.t.err.;a; r.i.nd scotiun t.hi rty• 
ona, ~on ti.in i11r; ;~ ix hunllroo thi rt:1-ait;ht and t: i1.;)1ty-:fou.:r. hundred the 
acres. 

auction or1e 1 con:t 1ininf'~ six hundred i'ourteen and fort,- · 
bu.ndr<1dths acrt!s; acction t:ireu• cont:dnint~ six hundrcid tmm ty•two 
and tour hwldr~dtna· £~cr~a; aeotion five, oont,~inin~ eix hundred 
twen ty•1'our an <l f'ifty-two lumdr ... '<i the ac rua; · a ~c ti(ln a evtm ,oon tHi~ing 
aix hund:rt;d thirty-two and i'ift;y-t.wo hunc.lrtJli ths a.crus,; section n1ne1 
cont,~ininu six hundrt..-d !o ~ty acrua • section eleven• con1.i,b1ing •ix 
hundred. forty aor·.~u; nootion tlu.rteon, contrdning a ix hundrud. to rt.)" 
a.crea~ section fift~en, cont dnint; ah: huriclr~d forty acr~e; aec~ion 
aaventoeri, contiininfi; oix: hunci.r~c. f'orty aor~s; n!.lction nint,teen. 
cont1.ining six l:w.ndrl::d thir~y-oix c:.nu forty .. four hundreQtha acres, 
seotion twenty-one. cont.··t.ining aix. l1Undred :forty a~res ~ ocction 
twenty-three. eont:Lininc s.ix ht.tndr~-d f'orty acres; section tvrent;y. 
f iv•• con Lnirtini; six hundred fa rty acres• section t•·qmty-seven,col'l• 
taining six hundr;.ad :fc;rty acr(;s; nection t1r1er1ty•ninu, mm 't:iining •ix 
hundred. :forty ai:n·tJs; section thirt~r-ono, cont·dninu nix hundred 'tllirty 
seven and forty-four lu.mdr(."<ithf1 acres; section thirty-three.contain• 
ing six hundrtid :f'orty acrus ;:-l.Yid ae~tion thi rty-f'ivu, cont~-.. iniTI(; six 
hundr~d forty acres. 

Lots one, two, t1:1rea., four,. south hnli' o:f tr1(.! aouth half" or 
auction tnirt:;-onc, cont. , J.nint; t,;n:.1 hun:ired niriety-seven and thirty
~ig-J1t hundredth.CJ a.cr<::1:q loto OJ1t;, t·no,. tarea. fou.r,. ,rnut~.1 }mlf of the 
aouth ha.Lf of section tnirty-three, cont i.inir1g three brno.rod seven 
and seY~nty-ei&ht hundrudthn ncr..:a; and lute one, t'!•o, ti'Lreu, four, 
sou.th half 0 :r t:lU 0outr1 half of s~ction t;d.:.:.·ty-five, corit-dnint; three 
hundred six a.r.rl tY10 hunCir .... <t t.!l8 ~ie rco • 

con tn.ininc; in tnu ai.;e;r~.,;.:t te forty- t,;10 t11e. un n·d, ninety
nine n.:n ~1 a t..V <.1nt.y-one 1.11.lflU 1· ~ dt.hfl ,-1e rt:B • 
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------- ---~--------

.10Ccepting and r~serving to the ~;ra.r.tor. its su.ccesiaora a.nd 
aeaigns all. oil, ga.a_, coal and minerals ?fli.atsoever • a.lre&dy found 
or which m.a.y hereafter b$ found, upon or under said lands with 
i.be riciht to prospect for, mine and rt:move th~ sa...1.e and to use so . 
much of the surface or said lands as all.all be neoesriary ar.d con-
v enitmt for sl"a:f'ts, wells, tan.ks, pipe lines, rights of way. rail
roaci tracks, storage purposes and o t.her and diffarent structures 
and purposes necessary and convenient for the d1f;gint • drilling, 
and working of any Lllinee ol· wells which may bu operated on said 
l.ands. The grantor • its s t1.ocossors or aseigns • will pay" to the 
grantee, its successors or a.11si611s the :fair value of the surfaeo 
of all lr-mde 11.1. th improvements tn~reon appropriated under thia 
~xceptiG-ti a.nd reservation. If tile parties cannot agree on such 
'talue it aiall be fixed by three appraia~rs, of whom ea.ch party 
shall appoint one and the t"<t,o so appointed shall appoint t11e third.. 

Ree erv inL a.n<l ex~~pting, ;101'1evu~ • from. the s,·d d real pro

perty above described, a.r1d f.rom tilE:l op~ra.tfQn of th:.s deed, any 

portion or portions a;f t~li.! said pro_µerty :;1.bove described. i:f' any 

such tneru be, wi.ich are ei taated 'lli thin two lines drawn para.ll•i 

to arid distant from each. otiier two hundrod feet, and ea.ch dit1ta.nt 

one hundrt.:d :reet from tile cer,ter line of the railroad of The 

Atchison. Topeka and santf1 Fe Railway Company. ,.in ncnr construct.ad, 

a.nd including in addition t11e:reto all exis tin.; grouriu.s no,, used 

for et,1.tions. wor.<shops, depots. machine aiiops, switches, &idQ• 

trac~s, turn-tablas or water stations; a1ao reserving anti exc~pt• 

ing any portion or portions of such property as a.re now used, oc

cupied or enjoyed by Tlle A:te iuaon, Topaka a:n d Han ta. Ye Railway Com

pany for other railron.d purpose .or purposes incidental ther~to,or 

in any manner or degree devoted to such purposes; and excepting 

and reserving also suc11 portions of said real }ll"oporty as may have 



<; , .. 

-------·--.--------------

been appropriatad or dedicated or otherwise acquired for public 

roads and hig~aye • or other public uses. 

TO HAV~ A..ltD TO HOLD the a~id real property above des

cribed, and its appurtenances. unto the said. second party, ita 

suocessors and assigns forever, aubJeot always, ho,rever, to the 

reserva. tiona, u,xc~ptiona, coven.ants and <lJ nd i tiona aboTe con

ta.inad a.nd hareina.ft.er ae·t :forth-.. 

And the s;ud first party d0th ller~by covenant with tl1e 

aaid second party, its auc:cesaors and aseigns. tlat it is lawf~lly 

seized of the aforesaid real property, and t:tat the same is free 

and clear of all incwubrances wm tsoever,. and that 1 t will torner 

warrant and defend the title to the said real proper .... 

fl aid second party, 1 ta suec essors and assigns, ,::.g~ 

lawfull;r claiming or to claim the sau1e • except :..-c.3t :i:s 

levied a.:f'ter necember 31st, 1929, provided. ho• -,ci·. 

+. ;,-·:, ... 

trl"I.T. 

expressly understood and a.greed b~tween t.at: y~J;· .. ___ •• ~ .. ~..,-.; 1.r.iat in 

oaae the tit-le to :-l.ny of" such land intended. i1ei-eby to be conveyed· 

should. :fail. or t.:.-l.8 second party should be evicted theret'rom, or 

from···a.nf portion thereo:f, by a.ny person or persons holding title 

paramount to the title so intended hereby to be conveyed, that then 

a.nd in such event, the measure o:f d~na.ges on account thereo:f, a.a 

well as fu.r the breach of any covl;nant of "ta.rra-.nty conta.ined .in 

tl1is deed, whether expressed or implied, s:i·all be such aW:l, a.nd 

no more, aa will be produced b;:, multiplying tr1e number of acr1.:;a 

-6-



t •. :· ,· ·-qs<r,rc ~ {'~Ht O'.l,, :O'_fi!G":f..A\1~l=f' ~qdrtr:teq to J:. bnprf~ 
~ ,, . • ,· • • .,\ I ~- '. • '. • • • • - '. ' ·: ..t.;, ' • • ' 

to whici1 su.oh title shall have fn.iled by tht; avorage price per 

a.ore :?aid by the BliCnnd party to the f'irst party for tho '¥!"hole· 

of s: ... id roal prop~rty; ~nd in no ev~nt. ah .. ·•t.ll the a.ciount of dam

ages which thti second party shall be entitle<l to rec~ive or re .. 

cover from the first party, on accoun~ of any breach or breaches 

in the covenant or covunants conta,inad in this deed• whether 

expressed or i.rnplied, exceed. tJ1e said amount above eXpreesed 
-

as the consideration hereof, to wit, tlw sum of' forty-two t_~u-

sand, ninety-nine and 71/100 dollars ($42,099.71). and intereat 

on such amount :from th~ dato of tnu pa.yment t.ner1:10f' at the rate 

of six pt::r cent p~r annum. 

IN 'Yl'llI..ciSS 'JH~L-~.)]i' 1 1'he ea.id S.AlTTA F~ PACIFIC RAILROAD 

. C0~/.\.}7;{ • the first party I has caueed this deed to bu signed by 
V,11 

its"pruaident and a.tt-.,ut~d by its Assistant 'Uecruta.ry. and its 

seal to be duly a.ff'ixad, ·the <11.~y and year:tiret above written. 

@) 

DAlTTA F~ !•ACIFIC RA~LROAU CO.M..PAl!Y. 
i)igned) E. J, EtHH:-, 

V,'-E president. 

Att0~~ ~ /./ I § .. / 
lll&De·lo ';/-AM~ 

/-..ss istant ;; ecrit,~ry. 
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state of Illinoin, ) 
: so. 

County of cook. ) 

en this ;If''!. Oay of J_~ 1929, before 

me aJJ)leared ~, to ne :pero<rnally 1:no,,n, 1iho 1 being. 
v,,e-

by me d.uly r;wQrn. d. id uay th::: t he io the /\J?r eGid.ent of the ·-S.!JttA 

:F'!~ PACIFIC r:,\IL~W/\J} {!\].lTlaJrY, a corporation organized am exittt• 

ing under and by virtue of c:m Act of Cung-:rcno aJ,ip:roved ltarch 3, 

189'7, ancl thnt the aenl nff'ixed to !:mid instrument ie the co:r

por n te oenl of s:1id c<,r1wra ti on, and thn t anid inu trument waa 

signed find i,ealecl in behalf of' ou~~on by authori ,, of 

ita board of directors, and said.,_.~, acknowledged said 

instrument to be the.A:"~ce act nnd i:1.eed of Enid corporation. 

ifITW~BB my hand 8?1d t;e.nl not~rinl thia II/ f:tJ day ot 

J' ~ , A • D • 19 2 9 • 

@ <_~~ll!C~· 
. .. ~ 

)cy° cot1ni0nion ex:pire6 
I q, ff3o. 



FormS-5515 
ATTACH FORM S-SS21 FOR 

ON-AND.OFF PERMITS 

,- . 
\ i 

UNITED ST ATES 
DEPARTMENT OF TI{E INTE.RJOR 

BUREAU OF INDIAN AFFAIRS 
GRAZING PERMIT 

loM:a Control No. 1076--0157 
Expms 09/30/201 4 

Contract No. CP.o6-16-173 An execution &,e5l,all be payable annually in ad"11>Ce pursuant lo 25 CFR 166.26. 

(Wlt.lTB ALL NAMES TN FUlL) 

EASTERN NAVAJO NAVAJO -PINEDALE 
(Agency) (RtS<rVlrion) 

)62)-00) 
(Junge unit lU1lber or name) 

NAVAJO 
(Tnoc) 

By authority of law and undc, 11'.c ,egularions (ZS CFR 166) prescrib<d by the SCCJetaryof tbe ln1erio,, ALTA b YAZZIE DELBERT YAZZIE 
&TONYTOM 

{Name of pem,inee) 
PO Box 784 Cbwch Rocle, NM 8731 I is hereby granted pmn!Sllion IO hold and grau livC$!0Ck on the 1'nlst Indian and Oovcmment 

(Post-<>flice) 
owned ]ands it, the foregoing n.ige unit of the said Reservation. a schedule of v..<hich is anachN and made a part of this pnmit, for a period 
besinnin• OCTOBER 01, 2005, and terinuwin, not later than SEPTEMBER 30. 201'. 

(DA!.e) (Date) 

CLASS OR USEFORRt:NTAl.. NUMBER OF KIND OF STOCK GRAZINOSEA...SON 
CliAROESSTOCICING,ETC. HE.AD 1-------r-----+------,-- - - - ----l 

To - Amount 

10-01-05 09-30-2014 S45.74 10--01-05 

SHEEP UNIT 

Allottcc Ute 

On-and-Off 

85 
Bn.nds.--Unlcssauthoriz.cd bytb< Soperintend<nt of the Agency in wnting,only liveslook bearing the bnlnds and marl<s herein shown shall be 
iJ8zec1 under aadiorityoflllis Pffl]lit 

-R L It 
......... 

I. L 

Issued at the abo,·e lnd,an Agen.-ytlus 1" day of OCTOBER, 2005 ~ 
Month/Year _ 

·Payment 137.24 ~,t'r, AA _L_]_ 
To: Bureau of Indian Affairs S _ r:~,,....,="~\b!'~-~--=_._..,..._,,--,-....._,.... ~ 

~ (Supenntendent) 
Tn1>a1 Trc:~ .$, _ _ __;O"'."'------

Witness. _ _ _ _ _ _ ________ _ 

Witness _______ _ _ _ _ _ _ _ _ ____ _______ (SEAL) 

(Permittee) 

(SEE-REVERSE F'OR ADDITIONAL TERMS AND CONDITIONS) 
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~ 
(Aug. 1873) 

( 
OFFICIAL RECEIPT 

BUREAU OF INDIAN AFFAIRS 
(Bweau«Oftb) 

( 
. .., 

MaD Payment To; BIA-DIVISION OF NATURAL RESOURCES, PO BOX 328, CROWNPOINT, NM 87313 

0. 

AL TA L. YAZZIE 

PO BOX 784 

CHURCH ROCK, NM 87311 

DESCRJPTION 

(Adlkeu) 

GRAZING RENTAL FEE FROM OCTOBER 01, 2006 TO 

SEPTEMBER 30, 2007 FOR RANGE UNIT #01, 

PINEDALE GRAZING COMMUNITY. 

ADMINISTRATIVE FEE 

RECEIVED ALLSUP'S MO #43820747, IN THE AMOUNT OF 
$137.24, DATED 10/31/06. 

N34 460 2006/2007 96520 5000- $137.24 

J -

: 

Amount of Payment t ___ 13_7_.2_4 

QDIIRlily 
UnkPJb 

Colt Per 
~ 

1817.76 .07 AG 127 24 

-

10 00 

AMOUNT DUE THIS BILL, · 137 . ----····-··--·-
24 

---·-

o..11/_{'/;;c;;:_:~~~-------------TI< __ i_~ ~t ~:: 
( u) t/ {/ 

,. 
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ABANDONMENT AND RECLAMATION PLAN 

Church Rock I, IE and II Mines 
Navajo Nation Lease 14-20-20603-9988 

Quivira Mining Company 
Church Rock. New Mexico 

January, 1987 

UNC 67130 
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A~ANOONH£NT ANO RECLAMATION PLAN 
Church Rock I, IE and II Mines 

Navajo Nation Lease 14-20-20603-9988 
Quivira Mining Company 

Church Rock, New Mexico 

1.0 INTRODUCTION 

Upon termination of the uranium mining leases with the 

Navajo Nation and abandonment of the Church Rock I, 

IE and II mines, Quivira Mining Company will reclaim 

and stabilize the mine sites in accordance with this 

plan. The plan complies with the original lease terms 

and requirements contained in Quivira's mining plan 

approved by the USGS which was succeeded by U.S. BLH. 

The mines were placed in a ·standby mode" on January 

31, 1985 and the following steps have been taken: 

1. All mining, electrical and haulage equipment were 

removed from the mine and stored at surface 

facilities. 

2. At the request of the Bureau of Land Management 

{ BLM}, fire doors in the station areas were welded 

shut and reinforced with steel beams. Underground 

openings to ventilation bore holes were closed with 

chain link fencing or ventilation control doors. 

-1-
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These closures were inspected and approved by the 

U.S. SLM. 

3. Mine dewatering 

in January 1986. 

are drying. 

pumps 

The 

were 

mine 

removed 

water 

from the mine 

treatment ponds 

4. Buildings and permanently installed equipment 

{hoists, compressors, genera tors, etc. ) were 

stabilized for possible future use. 

5. 24-Hour security has been maintained at the property. 

The following steps ~ill be taken to end the standby 

mode, complete the mines abandonment and reclaim the 

sitess 

1. All ventilation bore holes and mine shafts will be 

filled wit:,h mine water sediments, pro tore and mine 

excavation wastes. Reinforced concrete plugs will 

be installed at the openings and covered with a 

minimum of one foot of topsoil. 

2. The remaining mine excavation w~stepiles will be 

generally reduced to 3hslv slope, covered with a 
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.J • uu= ... c:uia. ... ,, ... i.':I 01,4.u.ug eg~.lpmen t l nois ts, compressors, 

headframes. generators, etc.) will be removed from 

· the property. 

4. Buildings, as design.a ted by the Navajo Nation, will 

be removed and the foundations destroyed. 

5. Final land reclamation will include appropriate steps 

to insure that radioactive and chemical materials 

will be contained as required by federal or state 

ragu.lations. 

6. All disturbed areas will be re-seeded to produ~e 

natural vegetation after stabilization. 

2.0 VENTILATION BORE HOLES 

The bore hole found.a tions supporting the casing will 

remain in place. The surface ventilation fans, 

transformers, switches, ductwork, electrical cables 

and fences will be removed from the bore hole area• 
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The concrete pi&rs and foundations used to support the 

ventilation equipment will be demolished and placed 

in the bore hole as fill. 

The bore hole will be filled within four feet of the 

surface with protore or waste materials from the mine 

spoils pile. Water may be added to material during 

placement to facilitate settling prior to setting the 

final cap. A settling time of six to eight weeks will 

be allowed. and additional mine waste materials will 

then be added if required. 

The four-foot thick concrete plug will be secured to 

the casing by welding 3 / 4-inch re bar to the casing on 

12-inch by 15-inch centers as indicated in Figure 1. 

The cemented bore hole will then be covered with fill 

and topsoil and contoured to blend with the local 

landscape. 

Finally, the area will be 5eeded (See Section 10). 

3. 0 MINE SlU>,FTS 

!n accordance with SLM requirements, bulkheads have 

been installed on the mining levels by welding in a 
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closed posit ion the st ee 1 fire doors at the stat ion 

levels and reinforcing them with four steel beams. 

Materials in the shaft, pipe, ladders, and steel sets 

will not be removed. 

The shaft will be filled with mine water sediment, 

protore and mine waste materials up to the lower 

sub-collar elevation. The sub-collar and collar 

foundation will be left intact to provide support to 

the final concrete plug ( See Figure 2). Water may be 

added to the fill material during placement to 

accelerate natural settling and compaction. 

After six to eight weeks, the time allowed for final 

sett ling, eight steel beams will be welded in place 

, on the sub-collar foundation, and a four-foot concrete 

cap will be poured and keyed into the sub-collar as 

a final cap. 

The concrete plug and the immediate shaft pad will then 

be covered with one foot of earth. The area will be 

re-seeded as per Section 10 of this plan. 

4.0 PERMANENT BUILDINGS ANO STRUCTURES 

The permanent buildings will remain subject to requests 
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of the Navajo Nation. AJ.l buildings will be surveyed 

for possible contamination. 

will determine the final 

The outcome of this survey 

decommissioning of the 

buildings for release for other uses ( See Sect ion 9). 

All other buildings, trailers and structures will be 

removed from the leases. Foundations, pads, and 

concrete piers will be demolished and placed in the 

shafts and ventilation bore holes for fill or used as 

riprap in the final spoils pile reclamation. 

The two sewage treatment facilities that serve the 

buildings at the Church Rock I and Church Rock IE shaft 

.,,ill be left in place in good operating order if so 

requested by the Navajo Nat ion. If the Nat ion desires 

they be removed, they will be dismantled in accordance 

.,,ith New Mexico Environmental Improvement Division 

regulations for such systems. 

5.0 MINE PONDS 

The ponds used as settling basins for mine solids and 

the radium treatment facility will be drained and 

allowed to dry. All sludge and settled solids will 

be scraped from the side and bot toms of the ponds· 

The material wili be used as backfill in the mine shafts 
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or vent holes. Once the area ht s been cleaned, the 

ponds will be closed by folding in the pond berms. 

The area will then be contoured and seeded in accordance 

with Section 10 of this plan. Contoured slopes will 

generally not exceed 3hslv. 

6.0 ROAOS 

All roadways that are not desired by the Nuvajo Nation 

will be removed. A radiation survey will be made of 

the area to identify any radioactive materials. Any 

radioactive material with radiation above the limits 

established in Section 9 will be returned to the mine 

site in accordance with good practice. The roads will 

be recon toured, blended in to the surrounding 

, environment. and seeded in accordance with Section l 0 

of this plan. 

7. 0 FENCES 

All fences around the mine site and pond areas will 

be removed unless they are to remain per the request 

of the Navajo Nation. The fences may aid in land 

reclamation by keeping livestock and other animals from 

areas until re-vegetation takes place. 
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8.0 MINE SPOILS PILES 

After the shafts and the ventilation bore holes have 

been filled, any remaining mine development wastes and 

pro tore will be reclaimed. The protore will be 

relocated over the abandoned ponds ( See Figure 3) and 

covered with waste rock from the Church Rock I site. 

The spoil piles at Church Rock Mine I and IE will th•n 

be contoured and compacted to blend with the surrounding 

environment, covered with approximately one foot of 

topsoil and re-seeded per Section 10 of this plan. 

Contoured slopes will generally not exceed 3h1 lv. All 

contouring will be done to minimize 

with riprap added where required 

watercourse channels in the area. 

, 9.0 RADIOACTIVE DECONTAMINATION 

erosion potential 

along the major 

A pre-stabilization survey was completed during the 

sumner of 1985 in the area using gamma measurements 

l meter above the ground at specified grid points. 

As the mines are in a "standby mode" no changes have 

occurred. The data from this survey were plotted on 

200-scale maps, and gamma isopleths developed to 

·-11-
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estimate the areas of contamination. The survey 

indicates approximately 21 acres will require some 

reclamation efforts. All radioactive material will 

be moved and stabilized in accordance with appropriate 

health physics and engineering practices. 

These practices will follow guides set by Federal and 

State agencies for the protection of public health and 

the environment and will be used in this plan as 

followsi 

l. Mine Spoils Areas 

Depending on the materials available, gamma radiation 

will be reduced to S7*uR/hr. above the natural 

background of 9uR/hr. 

*NOT£: All measurements to be taken 1 meter above 

the ground level. The 57 uR/hour limit 

assures individual members of the public 

not exceed the New Mexico and Federal ( NRC) 

limit of 0.5 mem/yr. 

2. Roadways, Fencelines, Vent Holes, Protore Storage 

Areas and Mine Ponds. 

-13-
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Gamma radiation levels will be reduced to S0uR/hr. 

3. In any building left on site 

a. Effort shall be made to achieve an annual average 

(or equivalent) radon decay product concentration 

( including background) not to exceed O. 02 working 

levels ( WL). In any case where radon decay product 

concentration (including background) exceeds 0.03 

WL, the building will be demolished. 

b. The level of gamma radiation shall not exceed the 

20 uR/hr. within a background level by more than 

building. In any case where 

be reduced below this level 

gamma levels cannot 

the building will be 

demolished. 

Qualified environmental heal th physics personnel will 

monitor the pro gram to insure good practices are 

followed, and the personnel performing the work are 

adequately protected. 

10. FINAL CONTOURING AND SEEDING 

All areas will be con toured to blend with the 
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surrounding topography and, to the extent practicable, 

prevent erosion. Areas around buildings will be sloped 

to promote drainage away from the structures. Berms 

will be constructed to divert natural run-off and 

prevent erosion. 

The following her t icult ural practices will be used for 

the establishment of natural vegetation after the final 

earthwork is complete. 

1. fertilizer type and rate will ue spread as required. 

Amount and chemical content will be determined by 

soil analysis. 

2. Discing will be used to break clods and turn soil. 

3. Contour furrowing will be used to minimize soil 

erosion and increase water retention. 

4. Rangeland type drill will be used to set seeds and 

insure adequate soil cover. 

5. Mulch (straw) at the rate of 2.5 tons per acre will 

be blown on the area after seeding for temporary 

ground cover. 

-15-
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6. All disturbed areas will be seeded with western 

crested wheat to establish a perennial vegetation 

cover until such time as natural vegetation cover 

is re-established. Planting time will be limited 

from June to September to take advantage of the 

natural rains. 

11.0 CHURCH ROCK II MINE SITE 

The site of the proposed Church Rock II Mine Site will 

require con touring to blend with the environment. The 

original top soil that was stockpiled on site will be 

used for final cover and reseeded in accordance with 

Part 10 of this plan. 

'!'he mine hoist building will be removed or allowed to 

remain depending upon the wishes of the Navajo Nation. 

Ventilation casing now being stored at the site will 

be removed. Since there was no mining activity at this 

site no radioactive decontamination will be required. 

12.0 GROUNDWATER ASSESSMENT 

HYDROLOGIC SETTING FOR WESTWATER CANYON AQUI fER IN THE 

CHURCH ROCK AREA 

-16-
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pressure relief cone of about 400 feet of depression 

produced at a distance of 7 miles and about 100 feet 

produced at a distance of 18 miles from the mining 

area. 

When the pumping in the mining area stopped in early 

1986, several related changes began to occur. first, 

the lowest-level mine workings rapidly flooded in 

a matter of days. However, this flooding and 

associated rise in water level quickly brought about 

a reduced groundwater gradient in the immediate area 

around the mine and inf low rates began to decrease. 

Subsequent fill-up of the higher mine workings, vent 

holes and shafts took much longer. By late 1986 

all mine workings were filled with water. 

The aquifer more distant 

gradually adjust to the 

f rem the mining area will 

cessation of pumping as 

groundwater moves toward a recovering depression 

rather than a sustained withdrawal point. Total 

recovery of the depression cone will be on the order 

of several hundred years because the more advanced 

recovery becomes, the flatter the gradient toward 

the depression becomes. Computer model studies by 

several companies as well as the New Mexico State 
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Engineer have predicted this slow recovery phenomena 

around all similar mines or pumping centers in the 

San Juan Basin. These computer models are based 

on the physical laws of fluid flow through permeable 

rock. 

-2. Groundwater Quality Conditions 

Under natural conditions, 

Westwater aquifer is good 

groundwater in the 

in quality near the 

recharge areas. As groundwater moves in the aquifer 

to deeper portions of the basin and is in longer 

contact with the aquifer rock, the fresh water 

gradually becomes brackish. The groundwater in the 

Westwater aquifer near the center of the San Juan 

Basin is considerably higher in dissolved salts than 

is acceptable for drinking water. 

The Church Rock mining area is located sufficiently 

close to the aquifer recharge sites to recover 

essentially fresh, po table water. However, opening 

of the uranium ore body by mine workings and exposure 

of these rocks to atmospheric conditions has brought 

about an altered environment for the rock, allowing 

elements such as uranium and radium to be released 
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from the· rock in to the mine waters and radon to be 

released in to the circulating air. Since pumping 

has stopped and the mine is now flooded, the mine 

workings are no longer exposed to atmospheric 

conditions and the mobility of these elements will 

gradually return to conditions similar to that found 

in the aquifer during pre-mining time. 

If some reduced amount of pumping is continued from 

the mine shafts or vent holes for non-mining 

purposes, it would be no different than removing 

water from a Westwater well except that the well 

would be very efficient, creating very little 

drawdown for the amount of water produced. This 

would be due to the well being fed by the large 

man-made underground reservoir ( the mine) cut into 

the aquifer. 

Water wells in the Westwater aquifer outside the 

mining area but within the area of mine pumping 

influence will experience a gradual rise in static 

vater level due to the cessation of mine pumping. 

These wells should not experience any notable change 

in water quality. 
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3. Conclusi6ns 

Groundwater in the Westwater Ca::yon aquifer in the 

Church Rock area has always been of good quality 

and will continue to be of good quality after mining 

is stopped. The mining activity did not introduce 

any foreign materials into the aquifer. Hine 

dewatering and rock removal produced a temporary 

change in environment of the host rock, which allowed 

some natural release of uranium, radium and radon. 

The aquifer environment is expected to return to 

near natural conditions with the cessation of mine 

pumping. 

Groundwater movement over a large area has been 

inward toward the mining area for the past 18 years 

as a large pressure relief cone has developed. With 

the cessation of pumping, groundwater is now moving 

at slower and slower rates toward the depression 

created by the mine dewatering. With the exception 

of overall reduced water levels in the aquifer in 

the area, no other effects of mining will be evident. 

13.0 OTHER 

The Friendship II.water well located north of the Church 
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Rock I mine site will be left in. operating condition 

with the diesel genera tor and pump. Electric service 

lines will be removed or left at the discretion of the 

Navajo Nation. Where necessary, the rights of way to 

these lines will be reclaimed and seeded. 

14.0 RECLAMATION COST 

The estimated volumes required to fill the shafts and 

bore holes are based on physical dimensions and fill 

of the underground shaft stations. 

are as follows: 

Estimated Fill Required 

Church Rock I Shaft 
Church Rock I Station 
Church Rock I-E Shaft 
Church Rock I-E Station 
Mine Vent Holes 

Total Estimated Volumes 

Fill requirements 

10,550 ydl 
19,300 ydl 

6,490 ydl 
4,000 ydl 
8,870 l:dl 

49,210 ydl 

The protore and mine wastes would be used for shaft 

and bore hole backfill. After completion of this phase 

the final reclamation will require the transfer of any 

remaining protore or pond solids to the east toe of 

·-22-
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the mine• spoils Pile as indicated in Figu~e 3. This 

material would then be covered with mine wastes and 

final shaping, contouring and vegetation completed. 

Stabilization s 207,000 
Reseed 14,000 
Shaft & Vent Plug 17,000 
Foundation/Mine Eq. Removal 78,000 
Building & Misc. Disposal 30,000 
Environmental/Oversite S0,000 

s 396,000 
Contingency 79,000 

TOTAL $ 475,000 

15.0 MANPOWER 

It is anticipated that the majority of the reclamation 

work will be accomplished with the five Church Rock 

company employees including four Navajos. Management 

and technical support will be supplied from Quivira 

Mining Company personnel located at Ambrosia Lake. 
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 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
 REGION IX 

75 Hawthorne Street 
San Francisco, CA  94105

November 7, 2005 

Mr. Steven Etsitty 
Executive Director
Navajo Nation
Environmental Protection Agency 
P.O. Box 9000 
Window Rock, AZ 86515 

Dear Mr. Etsitty: 

Thank you for your letter of March 22, 2005 requesting the United States Environmental 
Protection Agency (EPA) Region 9 take the lead for cleanup of the Northeast Church Rock Mine 
(NECR) Site near Gallup, New Mexico.

Pursuant to your request, EPA Region 9 will proceed as the lead regulatory Agency for the 
Northeast Church Rock Mine site in New Mexico. This action is also consistent with my May 
11th letter and the general consensus developed by all State and Federal agencies and other 
parties at the June 23rd meeting in Albuquerque. The EPA has recently received a letter from the 
New Mexico Environment Department (NMED) requesting assistance from EPA Region 9 to 
conduct a response action at the NECR site. The EPA recognizes this letter as the formal request 
from the State of New Mexico to assume the lead for this site. The EPA Region 9 will assume 
the lead for this site using our authority under CERCLA on all lands recognized as Navajo 
Nation land.   

It is our hope to proceed with response actions at this Site by working on legal and technical 
issues in addition to collaborating on and finalizing the consultation plan. We look forward to 
working with NNEPA in the near future on response actions and are eager to carry the project 
forward. Thank you for your help in this matter. 

      Sincerely, 

      Keith Takata, 
      Superfund Division Director 



Enclosure      

cc: Samuel J. Coleman, Director 
 Superfund Division, U.S. EPA Region 6 

 Derrith Watchman-Moore 
 Deputy Secretary 
 New Mexico Environment Department 

 Arlene Luther, Department Manager 
 Waste Programs Regulatory Compliance 
 Navajo Nation Environmental Protection Agency 

 David Taylor, Attorney 
 Natural Resources Unit, Navajo Nation Department of Justice 

 Bill Brancard, Director 
 New Mexico Mining and Minerals Division 

 Elouise Chircharello, Regional Director 
 Navajo Regional Area, BIA 

 Steven Spencer, Regional Environmental Officer 
 U.S. Department of the Interior 



NEW MEXICO ENERGY, MINERALS and 
NATURAL RESOURCES DEPARTMENT 

Bill Richardson 
Go\'traof' 

Jonnn• Prukop 
CabinH St«Nluy 

Larry Bush, President 
United Nuclear Corp. 
P .O. Box 3077 
Gallup, NM 87305 

December 16, 2005 

Re: Permit MK004RE, Northeast Church Rock Mine Facility. 

Dear Mr. Bush: 

Bill Brancard 
Ow-tttor 

Mining and MlMral.s Olvi!Jlttn 

The Mining and Minerals Division (MMD} recently received e letter from the United 
States Environmental Protection Agency, Region 9 (EPA), notifying us that EPA will 
take the lead in investigating and cleaning up United Nuclear Corporation's (UNC's) 
Northeast Church Rock Mine Facility (the Mine). A copy of the letter is enclosed for your 
reference. 

Up to now, UNC has been working with MMD and the New Mexico Environment 
Department (NMED) to obtain ck>seout and discharge permits for the Mine, as required 
by the New Mexico Mlning Act and the New Mexico Water Quality Act. In light of EPA's 
recent notification. MMD will defer further permitting action for the Mine, pending UNC's 
successful completion of the EPA process. You may wish to contact NMED to confirm 
what position it may be taking with respect to its separate state permit requirements. 

It is our expectation that the completion of a response action by EPA at the Mine will 
address New Mexico Mining Act reclamation requirements. Nevertheless. we reserve 
thP. right tn make that de1erminalion onr.e UNC obtains final release from EPA for the 
Mine. 

MMD will forward to EPA all information provided by UNC lo MMD for the Mine in the 
interests of avoiding unnecessary duplication. MMD will also be available to provide 
EPA any clarification or assistance necessary to ensure UNC's successful clean up of 
the Mine. 

MMD will i;u11li111.1t! lu wurk llirt!(;Uy willr UNC u11 Urt! SL A11l1 1u11y Mi11t! c:11K.I S1:1i;tiu11 27 
Mine to complete closeout plans for those two facilities, as well as oversee the 
implementation and successful completion of those plans. 

Mininc and Minenls Division• 1120 South St. Francis Orm:• Sania Fe, New Memo 87505 
• Phone: (SOSl 476-3400 • Fax (SOS) 476-3402° htto://www.emnrd.swe.nm.us 



December 15, 2005 
Page2 

If you have any questions regarding this letter, please feel free to contact Mine 
Reclamation Bureau Chief Karen Garcia, Mining Act Reclamation Program Manager 
Holland Shepherd, or me. 

Director 

cc: Wayne Nastri, Regional Administrator, EPA, Region 9 
Joanna Prukop, Secretary, EMNRD 
Ron Curry, Secretary, NMED 
Steven Etcitty, Navajo Nation EPA 
Harrison Karr, Counsel, EPA, Region 9 
Bill Killoran, General Electric 



 

APPENDIX B 

RADIATION SURVEY, LABORATORY ANALYTICAL, AND 
DATA VALIDATION RESULTS 



Instrumentation and Minimum Detectable Concentration 
Calculations



A1.1 Instrumentation 

Since NECR is a mine site, small piles of ore rocks may be scattered about the site, and there are 
some localized areas (hot spots) where the Ra-226 concentration in soil is significantly elevated 
compared to adjacent areas.  Shine from such nearby localized hot spots may interfere with gamma 
radiation level measurement at an area of interest, as the high-energy gamma radiation can travel long 
distances in air, up to 50 feet, before it loses its energy by ionizing air molecules or other airborne 
particulates.  Therefore, any such shine interference was reduced by placing the 2x2 NaI detectors in 
a 0.5-inch thick lead collimator, which was housed in a marlex casing for protection.  A Ludlum 
Model 19 µR meter (exposure rate meter) was also used to identify surface soil sample locations to 
retrieve the desired range of concentrations from background to about 25 pCi/g for the correlation 
survey and soil sampling.  
 
Prior to any gamma radiation survey in the field, the instruments were either calibrated in accordance 
with the SOP-01 or by the vendor.  The instrument calibrations included operation calibration for 
Ludlum 2221 Scaler/Ratemeter, the 2x2 NaI detector high voltage and background calibration, the 
2x2 NaI detector efficiency calibration using Department of Energy (DOE) uranium ore calibration 
pads, and establishing operational function check parameters.  The calibration certificates are 
included in Appendix A-1, Calibration/Function Checks.  As specified in SOP-02 and SOP-03 of the 
RSEWP, daily operational function checks of instruments were performed. The daily function check 
forms are included in Appendix A-2.  

A1.2  Instrumentation Minimum Detectable Concentration 

Minimum Detectable Concentration (MDC) is the activity level that the instrumentation is expected 
to detect 95% of the time.  The RSEWP specified a gamma radiation survey instrument MDC of 
50% of the Derived Concentration Guideline Limit (DCGL).  The DCGLW was specified in the 
RSEWP to be 1.24 pCi/g corresponding to the 10-4 risk criterion assuming a residential exposure 
scenario.  Therefore, an instrumentation MDC of 0.61 pCi/g (50% of the 1.24 pCi/g) was specified 
for the static gamma radiation survey. 
 
MDCs for the static survey were calculated using the equation provided in Section 9.1 of SOP-01 in 
the RSEWP (equation 6-7 from the MARSSIM [EPA, 2000a]).   
 
A1.2.1 Calculation 
 
MDC for Static Gamma Radiation Measurement (for a 0.05 probability for both false positive and 
false negative errors)  
 
 MDC = C x [3 + 4.65 (B0.5)] 
 
 Where, 
 

C = Detector calibration factor, pCi/gm/cpm (for this survey as determined above). 
 

B = Number of background counts that are expected to occur while performing a sample 
measurement. 

 
Example:  
 



a. If the background count from the function check for the bare detector (#408522-33) is 7861 
cpm, and the C, slope value is 0.00139 pCi/gm/cpm (721 cpm/pCi/gm), then the MDC for a 
one-minute static measurement would be: 

 
MDC = (0.0014 pCi/gm/cpm) x [3 + 4.65 (7862 cpm)0.5 ] = 0.58 pCi/gm 

 
b. If the background count from the function check for the collimated detector (#408522-33) is 

2889 cpm, and the C, slope value is 0.0023 pCi/gm/cpm (432 cpm/pCi/gm), then the MDC for 
a one-minute static measurement would be: 

 
 MDC = (0.0023 pCi/gm/cpm) x [3 + 4.65 (2889 cpm)0.5 ] = 0.58 pCi/gm 
 
A1.2.2  MDC for Scan Gamma Radiation survey   
 
The scan MDC is assumed for a scan rate of about one foot per second, three-second interval (based 
on detector focuses on about 36 inches diameter area at about 18 inches from ground surface). Also, 
a surveyor efficiency (p) of 0.5 is assumed. First calculate the Minimum Detectable Count Rate 
(MDCR) as follow: 
 
 MDCR = d� x (bi0.5) x (60/i) 
 

Where, 
 
 d� = value for true positive and false positive proportion. A value of 1.38 will be used for 
              95% true and 60% false positive proportion. 
 bi = number of background counts in the interval i (bi = (bkg cpm) x (i , scan interval) x 60/i)  
 i = 3 for one ft per second scan rate for an observation area of about 36 inch diameter. 
       
For the bare detector (#408522-33) background count of 7861 cpm, the MDCR for one-foot per 
second scan rate (three second interval) would be: 
 
 MDCR cpm = (1.38 ) x [(7861 cpm) x (3 secs) x (1 min/60 sec)]0.5  x (60 sec per min/3 secs)  

= 547 cpm. 
 
Then calculate the MDCR surveyor using surveyor efficiency (p) of 0.5 as follow: 
 
  MDCR surveyor = MDCR/(p0.5)  = 547 cpm/(0.50.5)  = 773 cpm. 
   
From the MDCR surveyor, calculate the scan MDC using the following: 
 

Scan MDC = (MDCR surveyor) cpm )x (C, pCi/gm/cpm) 
 
 Where, 
 

C = Detector calibration factor, pCi/gm/cpm (for this survey as determined by calibration at 
DOEs Grants calibration pad GPL)  

 
For a C of 0.00139 pCi/gm/cpm (721 cpm/pCi/gm), the Scan MDC would be: 
 

Scan MDC = (547 cpm ) x (0.00139 pCi/gm/cpm) = 1.07 pCi/gm 
  



The detector background counting rates (determined during the daily instrument function checks), 
and the detector efficiency were determined using DOE�s calibration pad GPL (87.78 pCi/g) at the 
Grants calibration Pad Site.  The calculated scan MDCs ranged from 1.02 to 1.07 pCi/g for the bare 
SPA-3, 2x2 NaI detector #408522-33 used during the field scan gamma radiation survey at the Site.  
The calculated MDC is just slightly above the specified MDC of 1.0 pCi/g in the RSEWP. 



Instrument Calibration Worksheets 
Instrument Daily Function Check Logs 



POST OFFICE BOX 810 PH. 325-235-5494 Scienlific and lnduslrial 
lnslruments 

CERT/FICA TE OF CALIBRATION 501 OAK STREET FAX NO. 325-235-4672 

JSTOMER 

g. 

SWEETWATER, TEXAS 79556, U.S.A. 
AVM ENVIRONMENTAL SERVICES ___ _..:..::,_ ____________________ _ ORDER NO. 260080 I 304342 

Ludlum Measurements,,1-'-'n=c,_. __ Model ----------'l-'--9 ______ _ Serial No. ? G 2,. q. 8 
g, ______________ Model _______________ _ Serial No. 

ii. Date 26-Jul-06 Cal Due Date 26-Jul-07 Cal. Interval 1 Year Meterface 202-016 

ck mark 0 applies lo applicable instr. and/or detector JAW m_fg. spec. T. 70 °F RH __ ~% Alt 699.8 mm Hg 

New Instrument Instrument Received [0°'Within Toler. +-10% D 10-2D% D Out of Toi. O Requiring Repair D Other-See comments 

Mechanical ck. GZr Meter Zeroed D Background Sublract D Input Sens. Linearity 

F/S Resp. ck Ga" Reset ck. O Window Operation [] Geolropism 
,,udio ck. D Alarm Setting ck. ~ Bait. ck. (Min. Voll) __ 2.2._VDC 

Calibrated in accordance with LMJ SOP 14.8 rev 12/05/89. 0Calibrated in accordance with LMI SOP 14.9 rev 02/07 /97. 
o 2 o Threshold 

1ment Voll Set :rDIJ V Input Sens. _..2_0 __ mV Del. Oper. _____ V at ____ mV Dial Ratio = -----
D HY Readout (2 points) Ref./lnst. _______ / ________ V Ref./lnst. _____ -'-_ / ______ v 

MMENTS: 

, CalibraliDn: GM detectors positioned pemendicular ID source except for M 44-9 In which lhe iron I of probe faces source. 

1l 
oul 

REFERENCE 
RANGE/MULTIPLIER CAL. POINT 

5000 4000 ulsLh[ 
5000 1000 uRLbr 
500 400 uRlbr = 2o.J 8..aa Cftr. 
500 1 QQ utsLbr 
250 200 ~RLbr = JG" a oo ~ --2.5..0 lQQ u~Lbr 

_)0 --212 fi Q QQ[!J 

50 l27D cgm 
25 a,2.0. cgm 
25 9QS i;;;;Qtl] 

'Llncertaintywithin ± 10% C.f. within± 20% 

REFERENCE 

CAL. POINT 

INSTRUMENT 

RECEIVED 

INSTRUMENT 

METER READING• 

INSTRUMENT REC'D INSTRUMENT 
"AS FOUND READING" METER READING* 

Log 
Scale 

~3ae2 
JI oo 

'J.ao. 
J. D 0 

2,o 

REFERENCE 

CAL. POINT 

l:f._ObO 

L/2atl. 
':f..o.a ~ 
l(1,Q . I IJ(2_ 

2:o.t2 
__J_QQ 

'-(() 

LO lt)_ 
2.f2. 

5~ Ronge{s) Calibrated Elecfronlcally 

INSTRUMENT INSTRUMENT 

RECEIVED METER READING• 

mV 

Measurements. Inc, cerlifies that the above Instrument hm been calibrated by standards lroceable lo the Natlonal lnslilule of Standards and Technology, or lo the cal!brotlon racllltles of 
lernoliono'. Standards Orgonliallon member,, or hove been derived from accepted values of noturol physical comlan1s or have been derived by !he ralio type of catlbrallon techniques. 
bro lion ~-~,lem conforms 10 the requirements of ANSI/NCSL ZS~(}-1-1994 and ANSI N323-l 97~ Stole of Texas C olibration License No. L0-1963 

renc e Instruments and/or Sources: O s-394 01122 0 781 
7GommaS/N 01162 OG1120M565 05105 011ooa0Ta79 0ES52 0ES51 Ono 0734 01616 0NeutronAm-241BeS/NT-304 

Alpha S/N __________ _ D Beta S/N ____________ _ O 01her 

m 500 S/N ----~1~89~5-0~6 __ D Osc illoscope S/N,_· ----~-~-- Ga" Multimeter S/N 57390613 

) ' . 0,-
:)rO!ed By: 1,, Q.61 a..._ }~ . ~F 
"'wed By, {J9 ft~,,,.__ · 
erl,f,cole sholl nol be reproduced excepl In lull, without the written approval of Ludlum Meas1Xemenls, Inc, 
1 C22A 06/02/'2D06 

Date ~l~C.~-d}~'Jd;,~1--·-"'0-""-6 _____ _ 

Date __,,·c~7.<-=~-'tJ:-=--7~o_..l,'--- - - --- --

I 
AC Inst. D Passed Dielectric (Hi-Pot) and Continuity Te~ 

.. .. .. .?nly O Failed: · · 



A VM Environmental Services Inc. 
Grants NM, 87020 

Rate Meter/Scaler Calibration 

Model L Laj (.,,_"" 2:).. ;;i_ I SIN l, 8 '7 8 -::l.. 

Calibration Source L .. JL...., P..Js:.,.c 5°0() .s/tiJ llt./5"l3 (c,..1. JL,--t£ C/, Ob) 
' 

Threshold (input sensitivity), Found at _ _.j-"-0...;;C'l'----- m V Left or Set at t.l!JO mV 

Window, In/Out Ov..~ Window IJ/A mV -~.c__ __ _ 
Pulser Amplitude Set @____2--=D'--'O::;...._ ______ m V 

Range/Mode 

HV Set@ _q'--o_o ___ VDC 

Calibration Point 
(Pulser Setting) 
cpm x multiplier 

:;J.loOcf'-11 )( f 
',21..0 cenx to 
2b O C../Jt'1 X IOO 

Jj.,o c nM x: looo l 

)lgO C,/Jt;-,. I 
Jlot> CP,:tl/ tO 

~o e.ff"lX(OO 

.21oo C/'r1. ,qooo 

As Found 
Reading 

;_i1e,1 Ch""' 
~~o I Ci1'1 
'J. t;i9 fioc.Pri 

"&§q, &;D3Ct'l"I 

·1bl' C1.!n, ...... J s 
?. 5 q Co C.o .. ,_.).> 

:)!,· q S-"- ,.,, ... ~(s 
:;2.s-9 'S'78 (.e,, .. , .. As 

Left or Set 
Reading 

')f.,,,l C/Je, 
J.fs.OI C&::i 
;2 ;: C/ '.iO Cll'1 

~-5'9 5o3 CP1'1 

J_h,1' Cov-,.A-s 
;).§q~ LO\-•'l,J J 

;is-qs(p (o(•.-,.h 

2>q'57~ (._,e,L•"'-+.f 

Calibrated B~ /~J-ib--/ . 



t'U:ll UJ-rll...t: tlU)\ il ru f-'li. J:l.'.>-:l:l5-.'.>4>'4 

501 OAK STREET FAX NO. 325-235-4672 

Model No. / Serial No. 500 I )} SIS /3 SWEETWATER, TEXAS 79556, U.S.A. 

CUSTOMER AVM ENVIRONMENTAL SERVICES CUSTOMER PO_~N,...,_,d~-------- ORDER NO.~ __ 2_5_7_13_8_;_/_3_03 __ 2_0_2 __ 

Cal. Date 14-Jun-06 Cal Due Date ____ ~14~-J=u=n~-0~7 __ _ Cal. lnterva_l __ 1 Year Procedure M500, Rev. 5 

D New Instrument Instrument Received ~lthln Tolerance DoutofTol. D Requ\rlng Repair D Other-See Comments 

T. __ ~7~1- 'F RH 42 % Alt __ _,7-=0=2=,8~ mm Hg IB'Meter Zeroed ~echanlcal Check 

PULSE WIDTH 

Acceptable 
As Found As Left Range (µs) ± 10% 

NEG PULSE ) _c( ) 7 1.5- 1.9 
--

POS PULSE J, '{ ) ' ~ < 2.25 

PULSE AMPLITUDE 

As Found As Left As Found As Left 
Reference Amplitude Amplitude Acceptable Reference Amplitude Amplltude Acceptable 
Amplitude Reading Reading Range± 10% Amplitude Reading Reading Range± 10% 

1V ) {/ IV 0.9- 1.1 4V J./' '2, t/ "' 2 V 3.6 - 4.4 

I 
100 mV Jr,/) ...,, ,/ IA{) - r/ 90 -110 400mV 1./1.D ,n // '"' 1 /) _,, r,/ 360-440 

10 mV IO hlV JI) -v 9 • 11 40mV L/?. ,..., t/ 'I). ....... t/ 36-44 

1 mV /,/ /YI ,/ J.) _, ti 0.9-1;1 4mV ¥.~,,.,,, J/ J.1.1 ,n ,/ 3.6- 4.4 . 

PULSE FREQUENCY (PERIOD) Referencn As Found As L.eft Acceptable 

Pulser As Found As Left Acceptable Voltage Voltage Reading Voltage Reading Range± 5% 

Range Perlo9 Period Range·±2% 500V 475 • 525 

x10K 6.534 - 6.8 2000V 1900- 2100 

x1K 65.34 - 68 

X 100 653.4.· 680 As Found As Lert Acceptable 

x10 6534 - 6800 CPM Reading cpm Reading cpm Reading Range± 10% 

X 1 65.34 • 68 MAX . '2_ 981 - ggg 

X 0.1 88.2 - 91.8 Counts MIN I 0 - 1 • 

COMMENTS: 

Ludlum Measurements, Inc. certifies that the above Instrument has been calibrated by standards traceable to the National Institute of Standards and 

Technology. The calibration system conforms to the requirements of ANSI/NCSL 2540-1-1994 and ANSI N323-1978. 

Reference Instruments: 

Frequency Counter 

Oscilloscope 

Voltmeter 

Model J C/oll /l 
Model 0 /.$ ~ O 

Model E)cJJ<e 7S 

alibrated By: 'lJ,iJIA;,..,,, crz;:4~~ 
:evlewed By: uqil b k'r'::-::'. 

S/N 28.CJ.&~~ 
SIN ':f_o_fi_ 'i IO I 

SIN 52320613 

·his certlllcole shall nol be reproduced excep1 In fvll, wlrhovl lhe 'Mitten opl)(O\/d or ludlum Meaf<Jlements. Jnc. 
'ORM C 16-1 04/(:///2oo:J 

Cal Date t-2-06 
Cal Date ,3·,< ·06 
Cal Date 12-L9· IJ. S::: 

AC Inst. Passed Dieleclric (Hi-Pot) and Conflnuity Test 
L Only D failed: 



A VM Environ mental Services Inc. 
Scaler/Ratemeter - Detector Calibration Form 

Scaler/Ratemeter Lu J 1....,1"".' ·::i :2. 2 l >/4v l, &'78 ;1 
Detector SPA<3 S4.., '-108,S-~ -;L-33.~------

Source: _ Uro(!·,..._...., O,·<e, j.-. c~..,, Strength: _ __j~G.>~1/o ____ _ 

Scaler/Ratemeter Threshhold set@ ;c,C'J mV, Window lN/OUT _a .... l- --'-' Window N/A mV 

Reading, CPM 
HV (Source) 

500 ~·751 
550 17t7~ 
600 31o 't '73 
650 !J~ ?..01 

700 b]81C:J 

750 BJ, a5"~ 
800 S<tO,<;t 
850 q I 5-3.3 
900 q:)..051 

950 q ;2. 801,., 

1000 'f 3 ·)..5J 

1050 q3J7~ 
t 100 42_~95' 
I 150 111 ~~':l. 
1200 r:sg~~o 
1250 17:.JL/OS 
1300 

1350 

!400 

Reading, CPM 
(B11ckground) 

I .3 S-1 

4~73 

fi7to 

5]S:9 

li950 
1oo·1::c 
1t, ... ISh 

Background reading at designated function 
check location In office, 

Count# 

1 

2 

3 

flu--z~ 
Reading (CPM) 

'71w8 J,~19 
"1t/;J.?> J.<jJ.3 
7851 

4 _,,8,c_;0;..:;3=-4..;.._ __ _.·J.=8 ... :i~b 
5 "7 &3-:).. -J.'iq'T ======----======== 

Average 76'1..j ·;Jggq 

-~oc¼ R.,,.,~e. <it!>t..Cf-'/"133 .2}H·- 3.;~-

Count Readings with l percent U,08 ean 
directly under shielded probe on designated 
function check location ln offlee. 

Count # Reading (CPM) 

Average 

2 

3 

4 
5 

cp-, s-"-o 

G11Cfs1 

HV Set@ Cjoo VDC (Instrument) 

·Input Sensitivity (THR), mV --'-I 0_0 __ ~_ 

VDC (DVM Fluke 80201 --------
C}10 

Function Check with l percent U 3Og ore in ean. Can Direetly under the detector. 

Acceptable Function check range is: 7 5 g3 ~ to H;> 750 

Count Readings for Calibration Pad GPL (87.78 pCl/gm Ra-226) 
Bare (Uncollimated) 

#1 6,:l 540 cpm 
#2 ~;~cl 8')., cpm 

Collimated 
#1 3b c.1q j 
#2 ') '8 -'z to, to 

#3 li:(3£J3 cpm #3 ':,7330 

CPM 

epm 

cpm 
cpm 

#4 lp'301·~ cpm 
#5 --=-------------- #4 33 o 75' cpm 

___ jp_._3 __ 2 .... 1o_1 .... · _ cpm #5 "3.] leg S- cpm 

Average 3'78JO cpm Average Lo 3 J, b :l cpm 
Eff(avg cpm/nn pCilgm 7 :i. I cpm/pCilgm 

Date 7- ':2..1- 0 lo 

f"· '-/, ot ( Ca.I f'q~ 
Revision 2.0 

eff
8
4;em~ 

SOP-I 
July 2006 Page 7 of7 
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ERGFonn J.02B 

Certificate of Calibration 
Ra temeter / Sealer Certifies tc of Calibration 

ERG 
E.nviron.mcntal Rc..storation Group. Inc. 

8809 W8.9hington St NE?., Suite ! 50 
AJbuqllffljUC, NM 87113 
[505) 298-4224 

Manufacturer: Ludlwn Model: 22_21 __ Serial No.: __ //~';~_s~.1_b __ ~~_j"-----

All Ranges Calibrated Electronically; Ludlwn Pulser Gc:neni.tor S.N. 0 97743 ;:Zol932 

Reset ~dio 2:chanical ~ttery ~old I Window Operation ~ 
High Voltage 500v ~OOv e:f 1500v6 ,,,,..,,--

Instrument found within tolerance(+/- 10%) Yes EJ No 0 

Referenee Setting 

400Kcpm 

100 Kcpm 

40 Kcpm 

10 Kcpm 

4 Kcpm 

IKcpm 

400 cpm 

100 cpm 

Reference Setting 

400 Kcpm 

40 Kepm 

4Kcpm 

400 cpm 

Reviewed By: 

Ratemeter 

¥00~ 

IQO~....,_ 

~D.~a:,,. 

IQ~¼ 

~~lb. 

'{q;Nv 
"lX?<,'>10, 
IQ'.)~¥, 

Integrated Counts 
(1-rrunute count) 

3£t93g::z 
3~ct~~ 
~9~S-
1/00 

Log Scale 
Count Rate 

1./00/t:f'./,,o, 

~Q!rj_M 

'-I ~de,, 

1/00g.lllA 

Instrument 
"As found reading" 

Instrument 
"As found reading" 

lhl c:.llt,-.IIQII\ •1stitrn c,or,f01'1'1"11, llo lh1 Mt1ulrern11\la of ANSI ,1,1323-tf#I 

Calibration Daie:_....8 ... A=~~ft~'O"-""£...._ _____ _ 

Calibration Due: f? /3 /6 7 
Date:_.=,~-1-(-+Cf+/--=---0-.=....~ ___ _ 



A VM Environmental Services Inc, 
Scal¢r/Ratemeter - Detector Calibration Form 

Scaler/Ratemeter L.__Jl1-1.~ 2)2 I • 5/41 (p.S7K::2. 
Detector SPJ\-3 >/IV L/08.£" 2:J -30 

Strength: _I _,_%-'---P-~--

Scaler/R11temeter Threshbold set@ loo mV, Window IN/OUT 01,,± , Window !:!/A_ mV 

Reading, CPM 
HV (Source) 

500 I G!J- 5 !1_ __ 
550 33$00 
600 b-soz, 
650 7SE; 1,.8 
700 g5q q '1 

750 9'77b 
800 '!P 8:i_;). 
850 9 S'.2_ I 9 
900 q5'1 I 3 
950 Cjf;'j_ 1of; 

1000 q·71.:,05 

1050 l OS DL<,Ll 

1100 p.ss·s-~ 
1150 l 5·7 I ~-3 
1200 JqOOQQ 

1250 

1300 

1350 

1400 

Reading, CPM 
(Background) 

/19'1 
·300 D 

~YSI 

55TO 

5 7!>0 

7'-150 

Background reading at designated function 
check location in office. 

Count# 

2 

3 

4 
s· 

Average 

20% ,. ... 'Je 

f;.._..- e. 

Reading (CPM) 

7'1-.i..o :2]'7't 
·,atM '.2,Fyo 

7C/i/} JJl87 
·n'iL 2899 
18C>"/ 

.;). 8 5'"8' 
.;l.:}.81:, ··"?,I:,':!. 

Count Readings with I perceut U3O8 can 
directly under shielded probe on designated 
function check location in office, 

Count# 

Average 

l 

2 

3 

4 

5 

Reading (CPM) 

HY Set@ qoo VDC (Instrument) __ 9....1....-o____.;;;8 ____ VDC (DVM Fluke 80201 

Input Sensitivity (THR), mV __,_l_:;._o.;;;.o __ ____._ 

Function Check with l percent U 30 1 ore in ca:n. Can Directly under the detector. 

Acccptabfc Function check range is: 7 fo 16 8 to JI 'i :i ~ 8 

Count Readings for Calibration Pad GPL (~7. 78 pCi/gm Ra-226) 
Bare (Uncollimated) Collimated 

CPM 

#1 t, 1qog cpm #1 35q 5 :i.. cpm 

#2 L, 1 o !::'O cpm #2 3~1bs" 
#3 l.1 SE~ cpm #3 3 le> L/77 
#4 L. ::t] IS cpm 
#5 lo I qo8 cpm 

#4 3/o~ '17 
#S 3¼ o77 

Average Jb.J.l-'1 

cpm 

cpm 
cpm 
epm 

cpm A vernge .L, 1 gq'!> cpm 
Eff(avg cpm/s7.7S pCi/gm _ __,_7.c,:Dc:::~c__ __ cpm/pCi/gm 

Date 7 - :! I - o Ct, 

Revision 2.0 
July 2006 

Eff ~-cp~~_,,; BytL~~ 
SOP-I 

Page 7 of7 



Detector High Voltage Plateau 
SP A-3 #408522-30 with Ludlum 2221 #68782 

1 % Uranium Ore in Sealed Can 
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Instruments CERTIFICATE OF CALIBRATION 
501 OAK STREET FAX NO. 325-235-4672 
SWEETWATER, TEXAS 79556, U.S.A. 

ENVIRONMENTAL R!:STORATION GRP :USTOMER 
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Micro R Meter: Ludlum 19, SR#76248 

Date Physical Check Cal Date 

! I -I)~ {)l, ot( 7·2t-ol 

7-2(., .~.;){.. 

ore 
t' /c.. ... 

AVM Environmental Services, Inc. 
Micro R Meter Function Check Form 

UNC's NECR Mine Site 

Function Check Source ID: 1% U3O8 0rein Sealed can C-4/,j,,..,r;ft?J ~-. l""'}luw, "'•? ·7/-i, t:.,/o(.. 

Function Check@ Calibration 90 .µ_/< l.nr . &sfuh/,-sii.u£l:,, 'J4-½ 3 ~ :z oc:>k ~ , 
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Acceptable Function Check Reading (uR/hr) Range (20%) 7 2. to ~/~'28'=· "------

Battery(1
) Volts or 

OK 

L)J( 
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2
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uR/hr Yor N Cal Due Tech 

90 y 
'j 

0,0 y 
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y 
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9/ y 

Note: (1) Battery Voltage must be within BAT TEST Range (2) Function Check Source must be placed m the circle on the front side of the meter 



AVM Environmental Services, Inc. 
Scaler/Ratemeter - 2" x 2" Nal Detector Function Check 

UNC's NECR Mine Site 

Scaler/Ratemeter ID: 

2"x2"Detector1D:5f,4--J. {£-,t l./c,~22-.E 
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Note: (1) Battery Voltage for Ludlum 2221 must be >5.3 volts; (2) Threshhold must be at 100 mV; (3) Window Pos1t1on must be OUT; (4) C.C. for Eberline ESP scaler must be 1 .. 0+00 



Scaler/RatemeterlD: LKd / ~ Z-2Z/ ,, S/tf 1:t 
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AVM Environmental Services, Inc. 
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Gamma Radiation Level to Surface Soil Ra-226 Correlation 
Field Data Update for Backup Detector 



Gamma Radiation Level to Surface Soil Ra-226 Correlation 

A correlation between the gamma radiation levels in CPM and surface soil Ra-226 concentrations 
was performed prior to the field gamma radiation survey for a site-specific calibration of the 2x2 NaI 
detectors.  The results were provided in Results of Background and Radium Correlation Sampling Northeast 
Church Rock Mine Site Technical Memorandum (MWH, 2006b).  The gamma radiation CPM equivalent to 
the Ra-226 field screening level (FSL) was necessary prior to conducting the actual surveys in order 
to identify area boundaries and identify locations above the FSL during the radiation survey.  This 
required performing the necessary gamma radiation level measurements and soil sampling for Ra-226 
to determine a correlation between gamma radiation level CPM and Ra-226 concentration in surface 
soils.   
 
The FSL (2.24 pCi/g) for Ra-226 was defined as the DCGLw (1.24 pCi/g) above the mean 
background Ra-226 concentration (1.0 pCi/g), as discussed in more detail in Section 2.4. 
 
The gamma radiation survey and surface soil sample locations were identified to retrieve the desired 
range of concentrations in surface soils with no subsurface soil contamination.  The selected 
sampling locations were all on relatively flat terrain, and were large enough so that moving around 
several steps in each direction did not affect the readings significantly.  The contamination 
distribution for the gamma radiation survey using this correlation procedure is assumed to be in the 
surface soil and fairly homogenous within the detector observation area.  Any subsurface 
contamination deeper than six inches during the field survey would skew the radiation survey results 
and possibly cause an over-estimation of the equivalent surface soil Ra-226 concentration. 
 
The gamma radiation level measurements and Ra-226 soil sampling for the correlation were 
conducted from August 16 through August 18, 2006 in accordance with SOP-02 of the RSEWP.  
Results of the correlation gamma radiation level survey and soil sampling are presented in detail in 
the correlation technical memorandum (MWH, 2006b).  In addition to obtaining a correlation for a 
bare (unshielded) detector, a correlation was also developed for a lead collimated detector by 
obtaining gamma radiation level measurements for both bare (uncollimated) and collimated detectors 
at each location.  A radiation survey in the arroyo for bed sediment would require different geometry 
of the survey system detector compared to surface soils in a fairly plain geometry.  During the 
radiation survey for the Unnamed Arroyo bed sediments, gamma radiation shine from the arroyo 
banks would also interfere with the survey.  Therefore, a separate correlation with soil samples and 
gamma radiation levels was developed for surveying in the arroyo sediment bed.  
 
During the August 16 to 18, 2006 correlation radiation survey and soil sampling, gamma radiation 
level measurements with the primary SPA-3 detector (#408522-33) were collected at 15 soil sampling 
locations, as indicated in SOP-02 of the RSEWP.  Gamma radiation level measurements with the 
backup SPA-3 detector (#408522-30) were performed at only four locations for correlation.  
Following a review of the correlation technical memorandum (MWH, 2006b), the EPA commented 
that unless additional correlation data is obtained (to meet the minimum quantity as indicated in 
SOP-2 of the RSEWP) correlation data from this instrument (#408522-30) should not be used as 
screening data.  Therefore, on November 7, 2006, gamma radiation levels were obtained with the 
collimated backup detector (#408522-30) from the remainder of the correlation soil sampling 
locations to complete correlation in order to enable use of the backup detector, as necessary, during 
the field survey.  The field survey form containing this data is included in Appendix B.  Table 2.1, 
Gamma Radiation Levels vs. Ra-226 Soil Concentrations, Mine Site, includes the gamma radiation level 
measurements for the backup detector on November 7, 2006, as well as the correlation field data and 
soil sampling results performed during August 16 to 18, 2006.  The correlation technical 



memorandum (MWH, 2006b) included field data and results of the correlation for the Unnamed 
Arroyo bed sediments.  However, no gamma radiation survey was performed in the Unnamed 
Arroyo, as the August 2006 correlation sampling indicated that all fifteen locations in the sediment 
bed exceeded the FSL (MWH, 2006b).  

Gamma radiation levels versus surface soil Ra-226 concentrations linear regressions for the 19 
locations with surface soil Ra-226 concentrations ranging from background to 185 pCi/g, and the 15 
locations with Ra-226 concentrations ranging up to 10.3 pCi/g, as specified in the SOP-02, for bare 
and collimated detector SPA-3 #408522-33 were presented in the correlation technical memorandum 
(MWH, 2006b).  These figures are included in Appendix B as Figure B-1, Gamma Radiation Level to 
Ra-226 Concentration Regression Analysis for On-site Areas, Entire Range and Figure B-2, Gamma Radiation 
Level to Ra-226 Concentration Regression Analysis for On-site Areas, Background to 10 pCi/g Range.  The R2

values for all of these linear regressions for detector #408522-33 exceeded the specified value of 
0.80.   
 
Linear regression analysis for gamma radiation levels (obtained on November 7, 2006) to surface soil 
Ra-226 concentrations for all 19 locations with surface soil Ra-226 concentrations ranging from 
background to 185 pCi/g, as well as for 15 locations with Ra-226 concentrations ranging up to 10.3 
pCi/g for the collimated backup detector SPA-3 #408522-30 are summarized on Figure B-3, Gamma 
Radiation Level to Ra-226 Concentration Regression Analysis for On-site Areas, Background to 10 pCi/g Range, 
and Figure B-4, Gamma Radiation Level to Ra-226 Concentration Regression Analysis for On-site Areas, 
Background to 10 pCi/g Range.  The R2 values for all of these liner regressions exceeded the specified 
value of 0.80. 
 
Based on linear regressions, the following equations were initially used to calculate surface soil Ra-
226 concentrations from the gamma radiation level measurements obtained in CPM at the NECR: 
 
1. Surface Soil Ra-226 pCi/g = (0.0021 x CPM) � 7.4151 (R2 = 0.866) for collimated SPA-3 

#408522-33 (low range shown on Figure B-2) for use with gamma radiation levels below 10,000 
CPM, which were expected to be below 10 pCi/g. 
(2.24 pCi/g FSL is equivalent to 4600 CPM) 
 

2. Surface Soil Ra-226pCi/g = (0.0020 x CPM) � 7.5289 f (R2 = 0.873) for collimated SPA-3 
#408522-30 (low range shown on Figure B-4) for use with gamma radiation levels below 10,000 
CPM, which were expected to be below 10 cPi/g.. 
(2.24 pCi/g FSL equivalents to 4884 CPM) 
 

3. Surface Soil Ra-226pCi/g = (0.0026 x CPM) � 11.592 (R2 = 0.974) for collimated SPA-3 
#408522-33 (entire range shown on Figure B-1) for use with gamma radiation levels above 
10,000 CPM, which were expected to be above 10 pCi/g.. 
 (2.24 pCi/g FSL equivalents to 5320 CPM) 
 

4. Surface Soil Ra-226pCi/g = (0.0024 x CPM) � 11.567 (R2 = 0.972) for collimated SPA-3 
#408522-30 (entire range shown on Figure B-3) for use with gamma radiation levels above 
10,000 CPM, which were expected to be above 10pCi/g. 
(2.24 pCi/g FSL equivalents to 5753 CPM) 
 



5. Surface Soil Ra-226pCi/g = (0.0005 x CPM) � 6.0697 (R2 = 0.847) for bare SPA-3 #408522-33 
(shown on Figure B-2) for use with gamma radiation levels below 40,000 CPM.   
(2.24 pCi/g FSL equivalents to 16,619 CPM) 
 

6. Surface Soil Ra-226pCi/g = (0.0009 x CPM � 16.284 (R2 = 0.966) for bare SPA-3 #408522-33 
(shown on Figure B-1) for use with gamma radiation levels above 40,000 CPM. 
(2.24 pCi/g FSL equivalents to 20,582 CPM) 

 
No linear regression equation is included above for the bare (uncollimated) detector #408522-30 
since this detector was not used for any uncollimated radiation survey.  
 
The static gamma radiation reading counts obtained with the collimated 2x2 NaI detectors were 
initially converted to surface soil Ra-226 concentrations using applicable linear regression equations 
(e.g., #1 through #4) shown above.  Surface soil samples submitted for laboratory analysis were 
collected from 218 of the 819 static gamma radiation survey points in the on-site areas.  The results 
showed that the converted Ra-226 surface soil concentrations were generally higher, by an average of 
about 56%, than the laboratory soil sampling results at these 218 locations.  The primary reason for 
the higher converted Ra-226 surface soil results is due to the presence of elevated levels of Ra-226 in 
subsurface soils, as deep as 20 feet in the on-site areas as confirmed by the subsurface soil sampling.  
As discussed in Section 2.2.2, the gamma radiation survey was designed and correlated for surface 
soil Ra-226 characterization.  Significant levels of subsurface Ra-226 were not expected at most of 
the survey areas on the Site.  Gamma radiation levels due to elevated Ra-226 in subsurface soils were 
converted to equivalent surface soil concentrations using appropriate regression equations, as 
described in the following paragraph. 
 
An analysis of numerous linear regressions for gamma radiation levels to surface soil Ra-226 
correlations was performed and provided to EPA on February 15, 2007.  This analysis included a 
linear regression for 101 points with gamma radiation levels over 10,000 CPM within the on-site 
areas with elevated levels of Ra-226 in subsurface soil.  This resulted in a correlation that would 
account for, and minimize, interferences at locations with elevated readings (above 10,000 CPM) due 
to the presence of significant subsurface Ra-226 concentrations within the initial area boundaries.  
The analysis also included a linear regression of 18 points with low-level gamma radiation readings 
(below 10,000 CPM) within the NECR-1 step-out area where elevated levels of Ra-226 in subsurface 
soil was not expected.  On February 16, 2007, EPA agreed with the analysis and notified that the 
field gamma radiation survey results equal to or less than 10,000 CPM were converted to surface soil 
Ra-226 concentrations according to the linear regression for the 18 points at the NECR-1 step-out 
survey area.  The field gamma radiation survey results over 10,000 CPM were converted according to 
the linear regression for the 101 points with gamma radiation levels over 10,000 CPM within the on-
site areas.  Efficiencies and background counting rates of the two collimated 2x2 NaI detectors 
(primary SPA-3 #408522-33 and the backup #408522-30) are similar (<5% difference), as shown in 
the calibration certificates provided in Appendix B-1;  therefore, EPA also agreed that these 
correlations would be appropriate for both of the collimated detectors. 
 
The field gamma radiation survey results and soil sampling results for the applicable correlations are 
provided in Table 2.2, Gamma Radiation Levels Versus Surface Soil Ra-226 Concentrations Regression Data.  
The summarized linear regression for <10,000 CPM and >10,000 CPM are shown on Figure B-5, 
Gamma Radiation Levels vs Surface Soil Ra-226 Concentration Regression Data, NECR-1 Step Out Survey 
Points for <10K CPM Correlation with Collimated 2x2 NaI Detector, and Figure B-6, Gamma Radiation Level 
to Surface Soil Ra-226 Regression On-site Areas >10K Survey Points for >10K CPM Correlation with Collimated 
2x2 NaI Detector, respectively, included in Appendix B.  All static gamma radiation survey readings 



were converted to surface soil Ra-226 concentration using the following equations, and are discussed 
in Section 3.1: 
 

Surface soil Ra-226 pCi/g = (0.0024 x CPM) � 11.608 (R2 = 0.98) for collimated 2x2 NaI 
detectors (shown on Figure B-5 of Appendix B) with gamma radiation levels below 10,000 
CPM. (2.24 pCi/g FSL equivalents to 5,770 CPM) 

 
Surface soil Ra-226 pCi/g = (0.0016 x CPM) � 13.909 (R2 = 0.74) or collimated 2x2 NaI 
detectors (shown on Figure B-6 of Appendix B) with gamma radiation levels above 10,000 
CPM. (2.24 pCi/g FSL equivalents to 10,093 CPM) 

 
The first linear regression analysis shown above was used to estimate low levels of surface soil Ra-
226 concentrations (i.e., near the FSL) in areas such as the step-outs where Ra-226 impacts were 
expected to be in surface soil only with gamma radiation levels generally below 10,000 CPM, yielded 
a regression with a low R2 value significantly below the specified value of 0.80.  This could be due to 
elevated variance and error associated with measurements at low levels.  Therefore, two survey points 
collected from the step-out survey area (where Ra-226 contamination is in surface soil only) with Ra-
226 concentrations above 10,000 CPM were included in the liner regression to improve the R2 value.  
Although, this biased regression produced an R2 value of 0.98, the data obtained by the field 
instrumentation was of estimated quality for field screening purposes.  
 
The second linear regression analysis shown above which was used for correlation at locations with 
gamma radiation measurements above 10,000 CPM for the on-site areas, had an R2 value of 0.74, 
lower than the 0.80 value specified in the RSEWP.  A revision to the correlation was necessary to 
minimize interference and over estimation of surface soil Ra-226 from significantly elevated levels of 
subsurface Ra-226. 
 
The field gamma radiation survey measurements provided data of a quality sufficient for field 
screening.  The data collected with field instruments have the potential for error and low accuracy 
and are considered to be estimated values, especially, in areas with different contamination 
distribution than the instrument calibration/correlation assumptions.  This was the case for most of 
the on-site survey areas, where significantly elevated levels of Ra-226 are present in the subsurface. 
The initial correlation was developed prior to the field survey for Ra-226 in surface soils (less than six 
inches deep) with fairly homogeneous distribution.  The initial correlation did not expect and account 
for the elevated gamma radiation shine from the subsurface Ra-226, and thus, the Ra-226 
concentrations for surface soils determined by the gamma radiation survey using the initial 
correlations were higher compared to the single point soil sampling results. The correlations were 
revised and biased to account for the elevated gamma radiation levels in the subsurface, and to obtain 
more representative Ra-226 surface soil concentrations and improve the quality of the gamma 
radiation survey data.  However, the revised correlation, which would account for subsurface Ra-226 
interference, does not account for any variation in gamma radiation shine interference due to 
variation in subsurface Ra-226 concentrations at different on-site area locations. Therefore, the data 
obtained by field instrumentation with revised correlations is estimated data suitable for field 
screening purposes. 
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Static Gamma Radiation Survey Field Form For Correlation 
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Table 1 
Gamma R~diation Level to Surface Soil Ra-226 Concentration Field Data for NECR 

Survey Point Coordinate Gamma Rad Level (cpm) uamma t<.au Leve, tCpmJ So ii Sample 
Gamma Rad Survey 

(St~\-t ['t-1.ne, NJ\D J91n, NM Wc:u) DECTECTOR: SPA-3, SR# 408522-33 DETECTOR: SPA-3, SR# 408522-30(1) Ra-226 pCi!gm) 
Survey Point & Sample Lead Collimated Bare (Unc0thmated) Lead Collimatea Bare (llncouimat•d) 
Date ID/Descriotion Northin~ fft1 Easting (ft) cp,,, F\'\i..,lel.,5" Cprn t\V.,Ji.1,1:5oe: 'P'" ,""- . ..,.a~,., .,,.,, ,.. ,c -~- Cone. Error Comments/Notes 

3 ~OS 13,992 , l2S . 16-17 uR1hr, soi! si.imple @1.:128 
03/17/06 NECR-COR-A-01 J ,694,683.9 2,519,9312 3, 8.16 3,840 13,892 13,819 4 ,096 4,109 . 1.9 0.3 

3.~57 13,573 4 102 . 
6.7~4 22.199 7,109 ~3-26 ,,R/hr, soil sam?I• @1440 

08/17 /06 NECR-COR·A-02 1,694,640.9 2,520, J 26.9 6,728 6,767 22; 19 22,399 7 .192 7,148 . - 5.4 0.8 
6.179 22.4n 7,144 
6, 315 21 , 525 6.705 25 uR/hr, soll sample @14;0 

08/17 /06 NECR-COR-A-03 1,694,656.8 2,520,172.2 li.332 6,335 21,524 21,604 6.664 6,702 . 4.5 0 7 
(•,337 2l,7G4 6,738 . 
4.809 11.19; 5,177 20 uR/hr, svi.l sample@ I 500 

08/17/06 NECR-COR-A-04 1,694,583.1 2,520,152.4 4,823 4,835 )6 869 17,018 5,034 5,110 . l.8 0.4 
4,873 16.990 5. 1 l K . 
,.2% 1 R,268 5.303 22 uR/hr, soil sample@ 1514 

08/17/06 NECR-COR-A-05 J,694,613.0 2,520,123.6 5.J:?.2 5,145 18,357 J 8,4~ l 5 ,434 5,449 - 3.7 0.8 
5.057 18,639 5,409 
4,l 11 15 318 4.274 ~o uR./hr, soH sample@1527 

08/17106 N ECR-COR-A-06 J,694, 71 l.4 2,520,161.0 .+, 074 4,036 l;S,219 15,322 4.298 4,289 . I.I O.J 
3 9:22 l5,430 .;a_:!'>6 . 
4 , 339 16,4?7 -1,755 - 29·20 uR/hr. soil sAmplc: ® 1540 

08/17 /06 NECR-COR-A-07 1,694,729.7 2,520,240.3 4 , 502 4,410 16 555 16,630 4,687 4,681 - - 1.5 04 
4,)90 16.SH 4,602 -
5,798 :!.3 sso 6.279 24,380 26 uR/hr, ~ad sample (it 1604 

08/17/06 NECR-COR·A-08 l,694,706.7 2,520,34 l .8 5, 861 5,879 ~3 .6i6 23,842 6.231 6,237 24.)19 24,318 3.5 0.7 
5.977 23_9;9 6.2()2 24,2~9 
7 045 29,267 7,42Z 32 •JR/hr, soi! sample:@ 1615 

08/17/06 NECR-COR-A-09 1,694,764.8 2,520,377.4 7,188 7,064 29.505 29,168 7,508 7,466 . 6.6 0.9 
6.96D 2&,733 7,4G8 

21.588 64.~:Sll 22,97n 65,453 
31.6 3.6 75 uR/hr, soi1 sllmple@l635, Oup samp! 

08/1 7/06 NECR-COR-A-l0 1,69,1,612.8 2,520,381.7 2 l,377 21,529 6~,5 69 64,820 22,44& 22,740 6;,116 65,468 designated as NECR-COR-A-~o t~; 1640 
1\;&2~ -(,1, 3~'i} '!~.MH t>S.'n~ 3'2.3 3.1 
4.750 20.267 ;,104 . 22 uR/hr, soil sample @084~ 

08/18/06 NECR-COR-A-11 I ,694,226.8 2,520,612.1 4.881 4,789 20,H5 20,143 5.067 5,068 u 0.6 
4,737 19,9% 5,033 . 
6,061 25.597 6,402 - 32 uR/hr. soil sample '910914 

08/18/06 NECR-COR·A-11 1,693,999.4 2,520,333.1 6.20; 6,086 25,634 25,491 l'j_432 6,439 - 6.8 0.9 
5,993 25.241 6.4S3 
6,662 27,457 7, 168 32 uR/hr, soil s.1mple@092-2 

08/18/06 NECR-COR-A-13 1,694,023.0 2,520,577.0 6,547 6,693 27 .2 7; 27,466 7,206 7,208 - - 8.9 1.1 
6.87) 27.667 7 .25 l 
8,258 29,~00 s.aoz 28 uR/hr. 50d sampte ;"ry)C930 

08118/06 NECR-COR-A-14 1,694,020.4 2,520,6 I 5.8 M,3\4 8,309 ;9,17% 29,203 3, 75A 8,779 - I 0.3 1.3 
8,3;4 29.031 s,no 
7.0~6 30,1 94 1.616 2?,230 

9.2 l.t 32 uR/hr, sot! sampie@0945, Dup sampl 
08/18/06 NECR-COR-A-15 1,693,866.4 2,520,610.5 1.161 7,265 2lJ,917 29,949 7,681 7,649 19.721 29,677 designoti,d as NECR-COR.A-.S5 @0950 

7,349 29.1'35 7,649 30,0S0 8 /1 0.5 
6,441 24.754 6,838 - 40 uR/hr, s1:>il sample@I0l4 

0811 S/06 NECR-COR-A-16 1,694,980.0 2,521,128.8 6,580 6,436 24.852 24,480 6,744 6,797 . - 6.2 0.4 
6 287 1.JJBJ 6.808 
71.402 208.98(; 71,091 220 uRlhr. soil sample@IOJ1 

08/18/06 NECR.-COR-A-17 l,695.105.6 2,522,0204 7U84 72,060 205,11:5 209,441 76,034 76,378 - 185.0 8.7 
72, 894 214,062 76,010 
29.639 92.-060 31.655 l lO uR/hr, soil snmpl.::@1103 

08/18/06 NECR-COR-A-18 1,695,882.4 2,522.5 79.5 28,306 28,894 91.682 91,855 31 . .t-18 JI ,201 40.4 1.9 
28,7H !il ,822 30.500 
3.676 11,79K 3.941 12.31 0 NearNECR.BKCJ.O@ backg A.rc:a, 15 

08/1 S/06 NECR-COR-A-19 l,695,5.50.1 2,5 l6,985.6 3,902 3,732 12.139 12,029 3.894 3,942 12. 145 l2,242 1.0 O. l uR/br. 'ioil sample :g 1200 
;_,;1 s 12 l50 3,992 12.271 

Nole (1) G:im .n a. rediallon Je'l'·iJ measurement-. wuh Deli':Cll.'r .a.408522<~ IJ tur loc3Uons NEC R-COR-A-0 I. 02, 03. 04, 0~06, 07..,.VLJ
4

11, I 2, 13. 14. f 6, u1d J !!. were pe,formed or:. No•,1e01b~r 7. 2006 
Yage L.-



Figure A-1
Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Areas

Entire Range(all 19 Locations), SPA-3 #408522-33 2x2 NaI Detector
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Figure A-2
Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Areas 

Background to 10 pCi/gm Range, SPA-3 #408522-33 2x2 NaI Detector
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Figure A-3
Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Areas

Entire Range, SPA-3 #408522-30 2x2 NaI Detector
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Figure A-4
Gamma Radiation Level to Ra-226 Concentration Regression Analysis for Onsite Areas 

Background to 10 pCi/gm Range, SPA-3 #408522-30 2x2 NaI Detector
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Figure A-5
Gamma Radaiation Level to Surface Soil Ra-226 Concentration Regression 

NECR-1 Step Out Survey Points for <10K CPM Correlation with Collimated 2x2 NaI Detector

y = 0.0024x - 11.608
R2 = 0.98
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Figure A-6
Gamma Radiation Level to Surface Soil Ra-226 Regression 

On Site Areas >10K Survaey Pointds for >10K CPM Correlation with Collimated 2x2 NaI Detector

y = 0.0016x - 13.909
R2 = 0.7406
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Static Gamma Radiation Field Forms 



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaleri}latemeterl..t,J/"m '),2..2/ {6'!{75'7), Detector &'A~-? 2,~2, '' A J.,,'J ,~S,s 
? I ~ 

Instrument Calibration Date: 8'--:3,· ,-:i e,. , Instrument Daily Function Check Perfonned: v_· _ 
2"x2" NaI Detector Collimated~ Yes or No. 

Survey Area/Unit Decsription /Vl?L:&· / t,,'-?n;, /e ,41ii4,(. 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date lD/Descriotion Northing Easting Reading, CPM Comments/Notes 
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t ~ .. -~. ti'l- l',(, ~ecr. ~ '"""'.: ,,; _ ... ' ~ l or'.'.'i t E 4-1 1 J .-,..,-' . 

n-0.-1-m:-r N ..... '1-, F'- .. ·, . ~ l 0 \. i 1.1.0 
U tr-1 O' ,- I - 1,· . , ¢-. ,1.1·. 

rv, .. ·-·i --- '1 I 1l1· ·1q 

\\"' c-1-N·. r l \"L. ~) 'l l.\:-~ 
,. 
,t,.) 
, .. 

U·~l} ··: .. ,:.,. ,. Nl=:Ci--t-1 -· i l. ::t- -1 't ·1 '-Ii·; 
n-\~ .. .-:, ,. (,,_. r';! c~ -1 -\ f'1 ,, ''i ·i. ... l, i-4~ t ·' 

H·-~' ·-1--0!;' :-.-,~ r~- (_,; t- Ht; -2:; , .. 'l ,~. ., 1,... .. ,, - .. 

~-; .,. f ~ .. -,, -~~ f ; ~ -1 NJ:.c 1 : ·i··\I (:i ·L2'l-"\'1 

\ t~ {}l· 0(., {',:i?qt- 1 ·-1'1 -, ?, t,r.:~ . I 

\\-tn-oc, I •·- ., , ~ \ ... , ,, i"'C t1- · ·-, ---1 -:,,:, '; f ..... i' • • .., , 
i l\ i-? .. J t .. 

'll - C'1- O~r N~tf- i- \I cl .,,,,,, '-fl 
r _; 
! j -c.·]-Oi, 1..; fc. j1\ - / r I OI /O'-f37 J)IV~-. ,. . : · OJ~ci, H&t-/l- I ~ i C (' B 6 33 
I j , O'l · Cl- NEc/2--/- 'Vi ') ;2.(..1cf 

.I/,~ L:''J ~ l)/2 111 E...r:.12. ... ,-- 9J'; /9? qc;· 
/.. . . ~t / ,,.- C' ; ... -J!..~-, #ta.:~ -I-- c7 '7 1015'/ 
/I ~tl~) ~ tJ{, /IFc.12..-I~ 9l 2. 75-f?'l 
1/-1_11} ~· tJt. N £c.R.··i -9.5" f{'(! j tf {j' .A./1.Ja,, 
f ,,.. O'l·- ()b • l . :, .fl €t'!l-I - 1tJ ;2. (1..S-f?'i? 

PJ-D"']-DL N&:R..-( .... 93 ll/#02 }il•e 

Technician Signature 
">~J:-7 jft,1$:;,~----··-· - -- ... 

, Reviewed by I,~ 



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratcmeter / ,_.,:/~¥'1 /.J. JI (tf1S-~J,Detector 5}?1J. .. 3 ;,;·..., l" 11/i-._] -ti .3 J 
. I -· 

Instrument Calibration Date: ,5' ~_J- ' 1
' , Instrument Daily Function Check Performed: ,/_~ 

;"' 

2"x2" NaI Detector Co)ljmated ~ Yes or No. 

Survey Area/Unit Decsription c:Jt, Jt'f-c A-r£7,,L. 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survev Date ID/Descriotion Northing Easting Reading, CPM Comments/Notes 

I//- J,t16 Nee/2- /~· qz_ ,;· f 27 /Jlvl<!., 
II- 7-o 6 ~IEL!Z-l- cf/ 2/ C).5-f/-
II-- '7- l}(, Nl2C!c-/- 90 toD'7!1 b/ve_. 

1/-'l- O(;,. N'Gc1t..-1- 'l..5 ~f?.i/?7 I 

//- 7- tlf., ,A.ii ,c:;11_ -I - ·7 (:, 5'/t:/'9...3 
//-7-Cll,. IUGc~L-1 ·- "7 17 /3"2-6.s 

,,,.., . 
//- 1-C:1:, /..lcc/i~·/·- -?J' /l/(/6 9 
l/-/J---{16 V\fEcll-/- '79 2 ?., t7lf R 
I/·· ?-tJ6 ·¥€tL~/ - i._r) ~l~zs:--s-o 
l//-?-06 /./ g_.e-; - ? I 5i)2g1 
V/-?.,.06 NC:-c'/2-;~-&7 2, '6Cf75 
/ I ,.-, cJ( . , .... /~·, :.' A/c:-r/l -/ -8 3 /Lf 5-lj' 1}tf 
I I- 7-(.7(;, ;</Ee£-/- 6'</ /CJ 375.-
lr1 '06 ,.<ieOb/-- f?S- 12s-s-1 
11-,I} - 06 Ncu2.-I- &'h /(l4 31 
II-1)-t)t Al ec.·t2-- I - B /J 0/CJ/ 
I I- "l-·tJ t> N€-t.-1L-J - 88 / o :.:ts-& 
lf-"?-06 1v1:az-1- /ot '705'1 
//-1-0(, W Et:£-1- 105 s-,g ;,;-2. 

It- '1-0l, )/thj{!,-/- /()1.( /J'&'2d 

V1-- 'l - OC:, W&-a'.--1- /t'.3 /6t/90 l?!v<-3-

IJ-'7-CJC.> wk" o' -/ - /{)2,.. '3'717 
//-~·()t:J rl €c'l2-/ - 1.;?o 1/ g-_5-1 

11/-1- Ot; IV &:1£.·i _.. /:,?.( 2L/8t;O 
//-?-tit iv.'&/l--/..-/;J.Z- 2376,0 

ill-?-()(, Ill ~td -/- / 23 l/268 
V/-· "')-t16 /'l&tiZ-/- /J!.4 18.C::2-
//-IJ-Ot,: WGc.A:-f, l/./1 r; 8,J.O 
1/-1-t)(;, lf.l&lL-I - t.ctt) q flCJt.J b/1,!,?.,; 

v/· ?-ok flee.IL-;.- 13 <} .t-j 'l .fi-J,..O 7, 1 ~J../C>'L ' ,;,, ()~ 

l/·~?-,:;i6 /l~ti,--1 -,138 37-1_'/8 t,A·e 
·.'"7/·' L /2~ ... - . Reviewed by i~:~~~ Technician Signature ,/·~, · ;. -(: .?:T 

¥ 



·-·· ·- _ .. _ .J ~ -- • - - - ·- --- -·---- ... - -----

Static Gamma Radiation Survey Field Form 

/, ,I ~ 

Instrumentat [on : Scaler/Ratemeter Du.// rr-· l2l r i{f?,f2.) , Detector 5/1'1-· -? 2 >· }, ,l/~'..-l .--:ff.:?.-! 
Instrument Calibration Date; ,5:.-·-_,? ·· OL- ~ Instrument Daily Function Check Performed: _v_~_, _ 

2"x2" Na! Detector Collimated t/ Yes or No. ..,..-:,,, 

Survey Area/Unit Decsription ~e· C. /!. -i (9 l1 J' Jc.· /tr c£··t-

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Readin~, CPM Comments/Notes 

//~1;ti6 # Ec."/e - I - / s-e:: /39t)? ,;•/" 

/ 1-1- t) 6 #E-c £, I - /5~5- 12-?2'1 .;r 

( ;-i , .. [)' l! ~r.l-1- UH 7·133 .tJ/" 

'I - -:J. c'.'"' A,l;f( (I. -I- 153 ~~5~-~ !J/' 

I/. Jl ~" A,1Fc.·1, -I - tf:l 175:J. 9'l' 

1 I· i· c L· i.,tl~I{(.-1-/5I If 3i.::ii../ ,·•/ ;; 

I f- S .:-'~- Ni::ct.-1-,s-c It.JUD gl· 

11 - i-(,1, tl 1 (:.' ( i<. -- I· itJq 1 il5~ q/ 

( j ·3 ·CI, 11.J f: c ,1 -, - ·1 •-i s 1g«'/IP g,r 

, I· i ·· c..t A1 &. C. ll - I · I Lf 7 35"}?-., 9/' 

ff'" 11f {A,, UEcrt..-1.,IL{(, -~ :J..o'j. l>O gr 

If s "l.'.""\, N-P:.c:..,,1.-1- H:t 38iCf8 jl 

II·? etc, /l..1Ect-i- ,,;y t.{'1:257 j.'" 

11-J -ol, AJ c;.t.vt.-, -H 3 3 1!,jµ.8 9' / 

I;· K'• C(, 'A)~,"'- .. I- /1../.1. Jo!i~q~ f)l 

I Ii ·-J--:,~- "t ,;:-c:;" -, -,./4..., L,_23qq l-,}1,1.;: 

I I .. ~ -..::)t; i\} E~- £. - I · , ,}. t. 419 4~, bl"1..x: I 

f i -· S C ,, A)f:._ C fG • J-Jo-S' '191 c: i 

•II··· 8' .:•v ![£.(it--l--;01 :l::tt 8 '"' t,i· r 

,i-«c,~ A};;. cl - r -8'1 -;i \ \o2 L;, !i"' 
H·J' .::,c.., !}'{=.<,~ -·1- '~ (1~ 18\,, qi' 

I f-8 ol..· l\lf-C.tr .J- ~l-i q' '3.i..}J.~ 

1 f • ~, • C ~- fJ f( tr - ,-- (j" tJ S:J8 c1L,, 

11·8·0(,. Nf (_ f . I - i-{3 ;q~-,ft;, gr 

J/·· i "C I; JJ f C i2 -1 .-;r3 4·772.5 (Ir 

i l ' i ·O\, NE c. if - 1- ;2. 3 J'-i:.l 'f<i '1·/"' 

". G1 -~; l• Ah;. e.. ;t. ·· 1-.S.3 n,cr3 :f' f/,,.. 

'll·S·Dlc A/Fe fl.. , . ,?.5 q--1 ~ lP i::, ,.-

11-s-uG, liJ F-:et. - \ ·- '1.3 5G, 'i/"1 
H- t-Ciw l',IG.c.f .. \ -~ (pS l,'368 
H·- 8-· 0L ~6tl ~, - S '2,.., /\ l,/1 r.;' 

Technieian Signature -~" ~/4.Jy/ 
t ..,,._/,f.J::.,g: < ' 

' 
, Reviewed by _!J~ 



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter L.td lt()I-\ 2,,"l,2..I ( ,~ 7t;t'~ector SfJ~---? 
1 

~2-- 1-..Jo.,[ ~- :33 
Instrument Calibration Date: $ ·-3 ·-0 i..· Instrument Daily Function Check Performed:-~ 

2"x2" Nal Detector Collimated \// Yes or No. 

Survey Area/Unit Decsription N~ ·'-\ (.o.l.vJ\,ft {A.-'vtet 

Survey Date 

it-'6-0 (, 

... . l lt· t;l-0 I,;• 

fi,-S··Ofr 
l\_ ,·· t,-o<i· 

Survey Point 
ID/Description 

N~C~-(-51 

Ne('£.- I.~ 3 '1 

Survey Point Coordinate NAD 1983 NM 
State Plane, feet 

------.---------- Gamma Radiation 
Northing Easting Readin~, CPM 

/I .. ~ 

Comments/Notes 

-~ 

Hlu.t. 

Technician Signature - ~ --~~---- ··_-··--____ , Rcvicw~d by -----



Static Gamma Radiation Survey Field Form 

Instrumentation : Scaler/Ratemeter L i.i.J./- 2.,'J,, "1-t (6 f 'J ¥ !/ , Detector ,,f f /1-"',i ~ .:3'3 
Instrument Calibration Date: 1f 'j .-,o 4,- , Instrument Daily Function Check Perfonned: V 
2"x2" NaI Detector Collimated~ Yes or No. 

Survey Area/Unit Decsription 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Readin~, CPM Comments/Notes 

ti·-~-().-;, W£Ece;-·l ·-41 n,, si 2.. 
tl.-9-0~ ~f'.e.R-l.~- ~2 'l tJ2-L 
h·· (-~-(Jl1 N'i5 C:'2.r l - 6. ·?.- t'1 I 4-5 
tt---B--6(, N E~C-~·-1 -- 3\ f(/151 ,t,ff tM.C.lrt.it ptwl 

l1- 'i'-0. !" b NE.Cf{··'\ ·- 3 o ~q,+ '"BLut._ 
• 0 () . 1\.~0- \(;:, N E.c'2-·-t,_. 1,ct { G, t ~~ 
i.\-1:-o l, N~Ct-1 ~"l..,f:i l ~ <Pt, Biil-~ 
t(~&'-()(,, 1v g (.;£_.- ( ·-· ·1.:.7 2014'1 

n-- t?--06 \l,JEc~- 1-2{.;, 5,·· c. b"l .. ' _) ~' ,. 13~ 
u-~--o,, Nfzot---\ ·-2..5 : t;g'7lb8 ·::· 

tk 8-·o l, N -~(,\2..,·· \--1.~- I ~'('70'.; 
ft g . , , - .· --·V!.1 ~-w.c,t-t-\.5 {o~j I 5'9 
a ~ ,,, -c.'t-·\J\1 Nf ·~,, ,. ~{-... ~·"l°.'i'-· ····.; .,.... ) 800(0' ''f.3t1 .. ~.L 

n-a-0~, N2 c£,-I- r, '.1'2.37f{ 
'i f_ C. f-,! t - 'c, i ~ l 8'i 13,Luz. 1- j)-· },'., 

,, .. 

\ t < ~ t -~· (t-- \) . ff N - .. ·r· \"\ , \ t·.:. L,,.,: .... , .. --· iiss· o·L 
l .. C ' J-3- •\.<, l\i ~ ct- f ·-· 1 0 31'770 Giv...,_. 

!\ - 8··· c(., N.t;;C.../?- - j-· 2..i l}t;)/[? 
-~ 

II·-$ ··· Of,. ;-t GUZ ,, , ... 2Z- &,';; (3 I 

!/- B"·' Ct, N <2--Dt- I - 1'-1 1:;2-3,a ? -;;, . I (;r~.e.\11. 

ii - 9.-- Cit;., JJ Ult, I - r~ 10¥69" ('.) 1< ,..._ ~-.~ ~ .: .... e. +"'".a.t 

lt- g~- 6(, -· 
J\l.(;;,c,t,-:..- 1- fl. 9''Z£f"l-

l \ .. f:; ... (.1(, l..ff:a2.- I - " l/·2, zs-
II·· g ... Ob I~t-Ci--/ - ID i/<;35-3 ,:,1, v· c,d d 

i (-· 25-06 /yGCtL-1- q 22sc;__< 

ff- 8·--c.C NGL/L- ' - '1· /Z 37b 
ti-!? . -U:., 1-1GC1f',Y I - s· 87(;/,;, blfJe .. 

ii- B·-· £)1,., Nt?tP .. -f ~-- c.., '7 2'! I 
11-8 -- 06 /.1€;(.,iJ!.- ( - J ;~793-7 Cf re.e.A ·-·738I !1---s ~- (,}:; It/ ~ciR-- I - 1 e,: v· e. ~.A,, 

11s--1 
.,. 

VI - !' - llC:, ~l::c-u..-1 - y Jl. CJ /-t.,~,p,-r-

- -7,~ _/!{i'..!2;.· ' QI .-.,-4 -
Technician Signature~/.~;-·· ·· · •if't ·-·- , Reviewed by ,, . .,_ ·---



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter bi,,J (- t,.'Z,2'( { ff 1.viJ. Detector $11.!r- rJ 2,...;,:..z_ ;v,,.vE -:i 3'3 
/ 7 

Instrument Calibration Date: ~? --O/,., , Instrument Daily Function Check Performed: ~--

2"x2" Na! Detector Collimated __L Yes or No. 

Survey Area/Unit Decsription _ _,_tJ---=--C_-··_C._'I_L_-_l_· _ __,O:;.__n_·!io_'·,_'t_'<_. _4-.;_JL_e_.;... _______________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
Stale Plane, feet 

Gamma Radiation 
Survey Date ID/Descriotion Northine: Easting Readin_g, CPM Comments/Notes 

//-!?·· 06 N Gc.lZ-1 ,, 2 8'/?I irreR-1-1, 

ti-8··· lN:, NI?£'..µ.',.- I - I 111..-0?' 

\ 
\ I 

\\ 
\ 
'\ 

\. 
' I'\ 
~ 

\\ 

"\ 
~ 

'., 
I"-, 

'\,, 

\.,,_ ,, 
~ 

" ' '\ ~ 
\ 

\ 
.'\ 

"" "'· ~ ' ···· 

,, A. 

~./4~JL4- tf51'-
Technician Signature Reviewed by ~/1 

, r -· 



- ···----- -----···-- ........ ---- ... " ~ -- . - ..... ·- . -- ........... __ .... -
Static Gamma Radiation Survey Field Form 

Instrumentation: Scalcr/Ratcmetcr L 1.,,u/ l~M z ZL-1 M-/~). Detector [f/1- -) , 2 Jr-2. ,u.,£ st ·((o .:!T'U., - 3 J 
I I 

Instrument Calibration Date: ?-..J -iJ/;, ____ , Instrument Daily Function Check Performed: ~-

/ 
2"x2" Na! Detector Collimated ~ Yes or No. 

Survey Area/Unit Decsription / V&-1'<-/ /_0 

Survey Point Coordinate NAO 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northin~ Easting Reading, CPM Comments/Notes 

I \ - t-''., r(X; NL:it--1 -1\. '2vl , L.j Is· 'J 5··, f<t"Cf 
il-13-oCi /\if r ,i~ t .. u z.t.,z 'qu' -'f(., <1 ~"j 

\!-1J-tit. i'vr ,I/ • I {! 1.u3 l ·'l, fs 1)('1 < ·~21\" 

I 1, IJ- "" .v(.;,1.rl -ti i~'i i~, 3 l. "30- I 4 ? , 
q& 41'1 i t ·i I ·1.,. I u. ,·1.,.. et N ii'. CV- - 1 ~·us 

1\-\1-i:b },use,r~ l:J/--'2-t 11 /.;,l_,t;~ 2~ /30 
h---\~-()(.. N~<Rv--t tt<·1-01 6'l·1·1 z~ l fi'i 
t I - t,13 -O &, Npat-..1 lt 1{}8 ~ t (J°3 Z..'3 l 57 
ti - t 3-a L1 N~·lf-\ ~tc, 5q LfO 1--i ·z.ra, 
11,.. n -0 ,, N~-i \\- 1-lu ,4£?,'L ·w 38'7 
tl-l 3--0 ~ N~ C/tZ vi -~ it.\ 5~tH .io 7t1tf 
u-n-oc., if J3 Gfv,-l 1f" 'll 1- '11 1 fJ l,-\) ( ,-1 
h-t?ro,., l\.lF~--1 .Y-'1-\'b '1 O gr{ 'Z·-:; '-t21 

11 t..\ 6C12r1 ~ '2.-'to 'So·,3 tgo 1, ,, Nl~ tK--·J \\ 2 3 ~ tj') l 6 l'11 f 3 
IJ N E3 Cf(-. f ~ '2-o~ c;oio Ul" ft; Lt ,, N b.t.Ae , I \\. '2,7:, 1 '5<i~'3 1t1~·6 O 
,, N"6~-I ~·2 '~G, fo O f1.1·1 1.-o 51, 
,, "'Ip. t-R--1 tZ.35 55ti5 '1.10GB 
II >-..1 'E. <Ut ... r l¾ z.:s'-/ -,7 ?0 2{;; ·'3§V 

f I N.EU!,-1 •~ 2-~? ctfl..S 3 i ~o f1 
I/ \.Jpv\.?--- 1 ·\t--232. 2_3·12 3 7 4 t; 31.,. 
II NBM!.. - I {\: 2i3 ) t..OZ-8\ 44: ({'l8 
JI NFC,\t.-1 -t_;t--z_-$() G, tjt;, 7 (, 5·2-0 

u ~f;'~-1 i=-Z5& it'~£~ 32..Cf2 .. 3 
JJ t--.;f::O.Z.~, ··*- 2. ~, 54---i I 1;1 3't tf 
1/ 'l\J E'c-te-1 ·ft 256 i4 Boi-t ·t1 ·7"' 'T 
11 N ~d-1 t;\-1fi'l 59'1 '-f 2.-t', I() 

" '" &~-\ ~-'l.~ 
1(m'ido~l --2-• If r:-L:, ,;u S'JC: 
v-u,u . -;e_. ;;I 

\j ~ec.R-\ -~ u \ t:;9 G, ~ u..,qo'\ 
i\-\~-0 ll N~e<,...,\ ~2.,2. t'.""' 8'3 :,'.') .. { 8&01 

Technician Signature __ _ ______ , Reviewed by __________ _ 



---------- ______ ,....., ___ --- . -.; ~ __.. .... ' - - ... ·----- ··------ --·-
Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeterl-tJ L Z2 2/ (f'J-7f:J, Detector 5M1-··.J, 2-< 2. 1Jl.,j.- _.d 3 J 
Instrument Calibration Date: f- 3 · {)(-., , Instrument Daily Function Check Performed: 4,...,,,/ 

2"x2" Nal Deteetor Collimated V Yes or No. 

Survey Area/Unit Decsription _;\/.-=-· --=/;'--7"" c._· · -_,2_._l....,,,,,. ........ ~ .... OL.·· _________________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation e~ .. c' I fl l!','',;', , . .,,),}/ '/ 

Survey Date ID/Description Northing Eastin_g Reading, CPM Comments/Notes ' 

/1-/J-ti(,, Jiff {J- ./ -.i. IS] /t1:3~Cf "-11 '·l <i '$ 

jJ..tJ,,()t, ill! l;, -/ .JJ j'jj -1·1-..:J t./ -~ ·7 t:.· I ---7 

If .. ,.~-<.-t "i r "'2 · 1 ~ iS ·1 2,s sqt;· c/-Z21?. ., 
,;,J1,.1L, I td&tl 3·; '3'/L , -~c, 'i<:7 If , j)' Jl, 

\ I -~j 3 ·-vl, I\J~ ;,:,IL~ I :.1 j &1 ,...{ e.; '-IL/ L l(:Ji"1?t-~ 

i 1, I~.,~-/ M~ .. ,l.- 1 \,\-1 <., l J 0$LI'( •-/<{::)/{ 
V 

! 1-- t~--(,1\, N(, nL I ~ /(, J f {,; 1 '30 57 5· (.;cf ., 
11 - 11..-.x. N~-<'1!.- I ,.,\ t l,'j t<rt( Tl. &IC'! €,l{ 

\' -- ,;-- v(,, fJf2 i:.fl- I -ti I GC.. I li)r 4 b t./ t'fSL. 

I! " i J · vt i~~ .. l -·' Al ,,.,. S'~ I~ 3l2 "1(; 

ii - rl. u i, ,\lhr2- I ti /\ii 0'"15" 1. f..;,7C5" 

l\,, 1 ~ , i)ti tl~, 1l-1 J! j(iig S>S"lli '".3 ct:) l->, 3 

i I • (~ -- i..t:: tJ':1 ,1.- I .... ltfi 5<1Cfc ;;.t. 1 3 )' 2.. 
I ' 1 I~·,~ ~vL r\J~ c,t-1 -t\\1n 15·'.'o J..'1 L':14· ' '-

11-1~--lt, I\Jh ii - I 11\-li I ~ ;~c '3 "L cj--/(.) 

j \ • l)'"L. iV£c,l- I 41 I~.~ ;gl./o ') y 3.:..( q 

11 -1 ~-at r0t.:. a.-1 -~ ,~q, ':J-., ·15· 1.3 'l.Y-9 
i / .• .-; "Ul, rJ '!C:11 - 1 ~ ~'-I s··3ic - 2-•0 './ (,Jd 

H, •~-- ut, 1\l,1;.it-l -it· I~ 1> r,z~ :1··1 -~~-1 

i I .. '~·tti-. J'Jfc.: 1( - , ,1. 11 t_.. t..,,,o ~~ 2.Z.it.,,S-2-
I 

I I- r 1 ·cy, ,Jf (/l. - I t1 ( :i i ·1c1'Y z ~,s·,s-
1~--,t· Ot l\.1t..:..t' f ·ii l'il 'Xt./ I(., 3/ l_LJ L, 
lr-1~-H 1V'i,( ,t, , J-J. 11 q JI O ~1 '-I Ko I 5 
,, ,, (~ · l(, "1<.t,l - I -:ti 11 'S' I 1. t; s· C ~GS&'(" 
; ! • 1'\··(J\, .-ve (1'l - I --H i11 

. 

tc I '3' 1 '-tvs1c; 
11- rs -- IA.: j\Jr.1l- I JI /'1(, 2-3~&l/ Y1-c5() 
II - 11·,;1., l~tl 1l- I . .JI 11S (.//5.D J 1G.,l'5 I 
\1 - -~ .. u 1; fl b,:i · I 41 114 '9 Lf c,.c; (.., v-1i3 
lt-r''rfl t"'fcil · I 

"'' 
n~! Cfl ~ Lf l., l- ei t:; I 

fl - i,·OL, 1\if.t'.12~! -fl (11.. l O{,,C - ~I 11 . .'"l 

~ - /~ " 

Technician Signature \\\~~ ~r~ , Reviewed by l;,.._-J(;v.(l 
" ~ I 

\ 



____ • ..,..,..,_, ____ ... _,......,_ --- • -.r '..:.Y __,.._ ~-..,. .. ·- ---- ....... ,.., .......... ----

Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter)ur/_/,_ 2J-V (Cf7r2), Detector .J'l'/l- ·..? .b-21£/4[ Jt t.fo{i--;zz- 3J 
lns[rument Call.brat·1011 Date·. v-~3 ot-4 , Instrument Daily Function Check Perfonncd: ~-

2"x2" Nal Detector Collimated VY es or No. 

Sur.-cy Area/Unit Dccsription -#-/_,,,_t/__,,'.6:;...-Z._.-._~_-----'l~S~:iO"'---------------~---~-------

Survey Point Coordinate NAO 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Dcscri ption Northing Easting Reading, CPM Comments/Notes 
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I 2 7 ( 3 'iv103$,J ? 1$~ 8:~7- 0 
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'1-17 I~ 7 ;l_) f',; j 2--. 

('\. r l • ('..,_ 
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// ~ ·---

Technician Signature_ ,\~v~ 
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, Reviewed by 
f '•, :r~ 

...., 



--••••••- ..._ ....... -• .. ••·•V~• .._,.,.. T ~:, ~ '-".I.,'-' ~ • ,,._,,_. ..... , ..... .._. ..... .._,_. .. ,._. 

Static Gamma Radiation Survey Field Form 

Instrumentation : Scaler/Ratemete/-.../~l_..,,. 'Zi2 -z, f {t¥7.kz), Detector _51?!}- --;,1
1 

·z "-4 ttJ,:.,I;< :i' C('o~.5'2::Z.·-33 

Instrument Calibration Date: ?-S -o ~ Instrument Daily Function Check Performed: ,__-, 

2"x2" Nal Detector Collimated V Yes or No. 

Survey Arca/Unit Decsription _fl~-=e'-, c.-'R.~-.._I_S=· .. '-_ ... ·_o _______________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Descri titi on Northing EastinJ?: Reading, CPM Comments/N otcs 
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Technician Signature_ '\~v~ . Reviewed by jl~ 
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.• 



------·---· ---·-.. ---~--- ~---. -... '-..,.,-' ........ ~ ..... ·- ~~- ... -~--- - .. --
Static Gamma Radiation Survey Field Form 

Jnstrurnencaiion: Scalcr/Rateme[crLJln .JZ,1,,i U"r-1.f'·v), Detector Sfti ~ L,:}. µ'.~l, :'I' '(c,rrz..z J 3 3 

Instrument Calibration Date: r--· 3 -o l Instrument Daily Function Check Performed: L,./'' 

2"x2" Na! Detector Collimated v"' Ye.s or No. 

Survey Area/Unit Decsription _,,N_,· --"@."-"C.-~-=---:..-1----',s;=. --"i)"-------------------

Survey Point Coordinate NAO 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation I 

Survey Date ID/Description Northing Easting Readin,g, CPM Comments/Notes 

il-ib- Ob N-a:c.f2.. ~1 ...siq 3 .c)i,;,~ 
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A r) 'j J J 

Technician Signature __ l~·lVc-~: , Reviewed by _ P~l 



--- ,-------·------ti~----~-·--~-------~---

Static Gamma Radiation Survey Field Form 

lnscrumencation: Scaler/Ratemeter h-u:Jlv,-.. l llJ /,, f1Y1,j , Detector Sf~""5 ·-:tl-5'3 
) Instrument Calibration Date: ,!f-_3-()1.., > : Instrument Daily Function Check Performed·._.,_,,..,,. __ 

2"x2''Nal.DctectorCollimated V Yesor No, 

Survey Area/Unit Dccsription N-6ii'l·- l . _$';0.[ Se}ts.:11, 
' 

Survey Point Coordinate NAD 1983 NM 

Survey Poinr 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Eastin£ Readine:. CPM Comments/Notes 
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Technician Signature ~/.~----- , Reviewed by l~J\ 
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.. _ 



- ---------- --------·----- ---- '-., -.;:y -- . - - • -- --- • ----- ----

Static. Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratcmetcr4J (~., 2-U·f {t,,f lf1), Detector ~ / A-J .i.]J 
7 --~-~'-'"'--------

Instrument Calibration Date: Y-- 1 .,-of., , Jnstrumcnt Daily function Check Performed: .V 

2"x2" Na! Detector Collimated V Yes or No. 

Survey Area/Unit Decsription ld_CZ-/l--1 ~<O) Ji"-c.>4_._,.1/.r.._._f_i'_.f....>L-=------------

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

I l -t-~-c) (., t.J6l/l ·l --- 3 f 'i t,_f~tf' 3 
/' l ( 3vC (, S-2----f 

" 3~(,, {.~2,CJ 
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j ,) I __,-··-- · 

Technician Signature ~~- --- , Reviewed by f1v.7\)¾1 
. - L- --- - . --



... ___ ..,,.._ .. ___ ------·----- --- '-,J ~ "-'. ' -- U' 4 ·- -··· ... ,~--- ..., .... _ 

Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeterli;J &;.,., 2 U, ('1&-15 l), Detector 5f(t_:J__ 2 ,11' l, ihzJ. 'lt- 1-(ci f.Y-"2 ,i-_i.J 
Instrument Calibration Date: If'> .J ··(,'.l '-:, , Instrument Daily Function Check Performed: l.,,,, ... ,.-,· 

2"x2" Nal Detector Collimated_ ?ves or No. 

Survey Area/Unit Decsription _ _,_/4--"~-'-t;;Z_·-:::-_··.~_l_·'---'Y __ ·· ------~---------

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survev Date ID/Description Northing Easting Reading, CPM Comments/N ates 
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Technician Signature Reviewed by 



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter 1-½..J 11.ti"\ .ll 2 t It f 7 S-:1/' Detector s'/f-'-3 ·;~"' i J.j.-, .J,.""'! ;it C£91f:I" z J- -~3 

. , Instrument Calibration Date: Y' _1 ·-·-.:)? , Instrument Daily Function Check Perfonne<l: "'_.....,.... . 

2"x2" Nal Detector Collimated i,/ Yes or No, 

Survey Arca/Unit Dccsriplion --L-N~&=-·-t._,_fi_2_--==1,~--------------~-

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 
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Technician Signature " (L ~ ' Reviewed by ----_.... • <J /4 _,,,_ "- ... 



.. ·- . . .; x...;.., - - . - - - . - . - - - . --- - -- .... -

Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter lttJ'/u.m l),}i(Cf{,7 /J.),Detector J'/?t1---:J, 2·"' 2.. /i/c1J-. t"'(t:-;fF22,~3.J 

Instiument Calibration Date: 9"-J - ._-.(.. Instrument Daily Function Check Performed: V 

2"x2" Nal Detector Collimated~ Yes or No. 

Survey Arca/Unit Decsription __,)/2~.._G.._·-_t:.:....-:,C_. -~-'""""-------~~-~---------

Survey Point CoQrdinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description l\orthing Easting Reading, CPM Comments/Notes 
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--······- ·---·--·-·· ~-- • -J ~ ~-. ~ u. ·~~~- .-~- --- ~---

Static Gamma Radiation Survey Field Form 

!nslrumcntation : Scaler/Ratemetcl#4 L 222 { Uj.,· 7¥ Y, Detector 5'(J t.4--...:.J 2 ;,.. 2 /V~ 

Instrument Calibration Date: _?_-_.5--_0_? _____ , Instrument Daily Function Check Performed: -~--

2"x2" Nal Detector Collimated_ V Yes or No. 

Sur11ey Area/Unit Decsription /l/t·- Ck1 
- ') S 0 

. " L . ' 

I Survey Point Coordinate NAD 1983 NM 
SJate Plane, feet 

Survey Point Gamma Radiation 
Survev Date ID/Description •. Northing Easting Readin12:, CPM Comments/Nole:; 

//-1 v· .rJi .... /'. 11:.-;/' J. -7t, _. ·',{ I,, '(- ;?rvri/<1 7.)__1124- 711:} 
1/ --] 7 ti 11ifl'/!t J l.,·"3¢,7-
If ·1.f' I { 1 ;i t./ CJ 'J 5.,... ' ,f'1 ·iL 
Ii _7q If 71/tlCftjC/ < .;· q l.-

.. , 
l(q<fli ,1 -Yl) I' 7 A'!:f c 'J..t./ 

,I - VI. " 7 ]_f',_->y/1 <tt}4 
t! ~q?- ·1c; l/i' L./ {l ·-j.;~) .f.',)L 

:.. I ./ ., 11 &CJ'/~ 
1 ! - ~9'1 ,, 7 11(· o"f-'j.. s-5J·· 7 
1/ --~- ti 7 -1.Jrq f/t, t,y61-
I I -q-~· 1ti L/f~- /5 '1 :£1r ~,11 ~~'-/Lf 
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I I t;~~ . I . 

~~ ff Y1*ff 
. .. ., 72y 13 Y''' ?tJGt ·

1 <tlf 0 l/l'I ) I.'.~ l 

I . C) L( I I 7 2..1 tf &3 -,~· ~/"" ' ') ) ,. 
ti . c.,...; 
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ft q 7 . ( 12. s c3"i1i 5/}8 
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, Reviewed by ·· v- I 



Static Gamma Radiation Survey Field Form 

(nstrumentalion: Scaler/Ratemeter 0i-J{/.AJ..,... 2J..). ~f'7f'~Detector S'/A J :t 11.l, J/.:J , ·it' <-(0 tfSll. ~ 33 
- r I .. 

Instrument Calibration Date: (?'> J---d~ , Instrument IJaily Function Cheek Performed: v ··· 

2"x2" Na! Detector Collimated V/ Yes or No. 

Survey Area/Unit Decsriptton J\.(GC//.. '2- S-0 -----~-'--=-=---~--------------

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date JD/Descri orion Northin_g Eastinll Reading, CPM Comments/Notes 

\\ .\\r_-U\p Nt<C -1_ - \t)'1 .5B~=r+ 
;,y1 (1 Nt(Q.- 2-- \OS 57·75"" 

It ,\Jun- 7-lll'1 49'1') 
11 J\l.pco - '2. -11-0 53Do 
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j( rJ rt' .K. - 2 - I I -~ 1SJ\ 
ti rJ (CtZ...- 2 - lllf 2.01.,,·1~ 
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f\. (~ ~ ,(J I ...,..,--,··" 

Teehnician Signature \ \~ VcJdr 
\._./ 

, Reviewed byJ.A--K~l 
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Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter /44./L11r: 22]{ 

Instrument Calibration Date: !i--,._ J -0 /.• 

2"x2" Nal Detcclor Collimated_ / Yes or No. 

;,..---; Instrument Daily Function Check Performed: ___ _ 

Survey Area/Unit Dccsription __!./_,_V..:e::::;.-~...:'(:..:_ft:,_?1 __ .,._z.._-~.,....::-~)t~O-c:....::'-.5::...·· __ ~-------------

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Readin2, CPM Comments/Notes 

II- 2y,,,;_, J./(S{:-,!. ,z. - "" 7 2.-c;_y,,··· 
II -117 7 '-Ii"~---
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\ 
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I ' 
i 

I j , _____ ... ---· ·- .. ,_ 
-· -~& ·~ Technician Signature ,.,··;;,~L,, .;;.1:,::'6--L: ··· , Reviewed by / {-;yc::z.1 



--... .-. .... - ..,.., __ ._.,,.._,._. --· T ._,J '0- ..., ... , "'-' ~ ,l "'11.-,..J..__,,.&,._ &'l',.11,&&.a'-"' ....., ......... 

Static Gamma Radiation Survey Field Form 

lnstrumen.tation: Scaler/Ratemetcrlxi/~,.,.. ],]rZr/ {ti~), Detector 5y1..--_3 , it t(of'.S-2.l u 3 .S 
Instrument Calibration Date: q;'·"' J -o/.·- Instrument Daily Functio: Check Performed: ~,, / 

2"x2" Na! Detector Collimated V Yes or No. 

Survey Area/Unit Decsription -'~~O.-'-.J(ti=_
1

b,_,,.-,_,_··L._//_._::d----'-( ________________ _ 

Survey Point Coordinate NAO 1983 NM 
State Plane, feet r-------.-.---'-----~ Gamma Radiation 

Survey Date 
Survey Point 

ID/Description 1':orthing Easting Reading, CPM Comments/Notes 

·,· ( 111--·J-;( !L,,1!. . 
' t 
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I • 
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·1 ' , / I li"l 01~r~ 
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\ ( I ro Joe., 
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sF·J -l.j 
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-s fl - kl 
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<.Ff - ~1 
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")r\-2!::> 

~616 

r_)./ol 
/ 

I -~ ·2 ,,... . •'.}~ 

f'C C::-,lf b 
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I I 
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. ,,, .J' (· , -;;-, 
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bl v-e. 

Technician Signature _4r;J~-~-=---=----------' Reviewed by --'fi,_,'fv.../v\/ -=--=-~~"-=A...,__ _____ _ 

·I ' 



- - ····------ _______ ., ... ..,.._ ..... - .... -J ~ ........ - ....... ·- --- .... .., ....... __ #<- .. _ 

Static Gamma Radiation Survey Field Form 

r . 
Instrumentation: Scaler/Ratcmetcr LI.A,J. { IJ.,M."2-.:2-2,l (E.%-l:'IS?f\..etcctor 5 J) f:\-<s ., .:H ·'fn'f,5 2.2 ... -1t 33 

~ ~ ' I 
Instrument Calibration Date: ·'fs -'2> ·--'O(;; Instrument Daily Function Check Performed:_,/ __ 

2"x2" NaI Detector Collimated 1,./ Yes or No. 

Survey Aren/Unit Decsription ___;5:-c"-=----~-=~f .... -fu..' j .,_{ _ll_.:_._t _______________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survcv Date JD/Dcscriotion Northing Easting Reading, CPM Comments/Notes 

l\f re/or., -s'F I - '3 ·7., {02.il/ 

11 !ro/or:. 5F1 --'t ~:, ,;,.IO$-~• tj C, 
\1 Ji G k1
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i1/,c/c6 '(.C l - '-( ( Y<:,yq b ( v,i:2. 

11 / 10/or" -y ··111.J 1..( ,Fl - :) 
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_'.) ~.---
If !rein{... S Fl - ;; J "]JLf7 
11/ 1 olnt- S-F1 (,.' ,· 
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1
/ob ~~-\ -1J 7376, 
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ll I ro/oC 5 l::..,I •'"',C: ·- .6 ··' ·:i x"J3 -~ ..... ~ . 
I I • , 
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I-
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j 
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1,l 10/0.£:, s;::,:· ' -·.; l Lf l{{i t 
I/ / ( 0 / (j_., 5 ;:.: I - 5-·>( f; -,y , ;:,.'.) , . . 
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II I Jc/ o, "c;,-;; I - c7 ~J{.l?f( f 
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ri f 01 {l ~ r>, . I;/ 1-· L/;{'l~o 
II ,o Ol ~ ,:;:. I ._,.- 57 r5'4'3lt 

' 10/d .5 ,:,, -5'~ /1/,(;1 1g\ " I .~ ~7 ./lf!t ~ - l~ Technician Signature -i\J· ~-.r.-:?;.· · . .. ,.. ,J, · . , , Reviewed by 
I ................ 



Static Gamma Radiation Survey Field Form 

Instrumentation : Scaler/Ratcmcter lJL U-vt {f.y 1f~, Dclector 5'/ ft-~ f 
I 

l ~]; t/ c,,] k' ~J 
Instrument Calibration Date: ft,,. J _,o(,,., , Instrument Daily Function Check Performed: / 

2"x2" Nal Detector Collimated L Yes or __ No. 

Survey Area/Unit Decsription~//_.-_/__,
7
,,_ • ..... ~.__i_'k_. _A-fl __ \ ... ,~------------

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

II} 10/ot s·~:,., :f A-~ 30rff 
{ ('/JV /t,i ~): - f :tf 70 

, 7 ,, 
L· { t 

I I ;j Io/ cl, 5 r:---1 ·11 7t/ ~ l,}7 
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rt 1t 1J /ci., '\ r: -I +.flfl, -:;,,. '<;" •( v I ,, ,. 
, I'/ 1 ,lt1 l, . ,' {/ (/V _,. c.; ,~ --I • .;,· :;'t'.'' -: ) / i 

-' ' ? I I t,.J 
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,( . .,- ... 

i JJtt7f1)f "'-..... 
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"' ' \ '- I\ 

' A I ------"' ,.,., J_ - , /$;.·' .. ~ ----
Technician Signature __,,,;.:--::~":.:.~ ~ - ... , Reviewed by f~ 



_ ..... .., .......... _ ,,.,----·-··"--- "-J ...... ...... ., 'O' _..._ , _ u ...... A..ol"-"'.a.' .. , ~ ........ L..1'&11,"' 

Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter~. / /~..,. Zll I ( ,), Detector .)/1il -.J Z .., 2 1LA I ft,) .( ),,..L 2 :ti 3 J 
.,,.,.,.., 

Instrument Daily Function Check Performed: Instrument Calibration Date: y<~ .> ·· c> £ 

2"x2" Nar Detector Collimated t,/ Yes or No, 

Survey Area/Unit Dccsription -~~S_/_:;n~~~l~,i b~-~-~/s--,_/_·:d_. _-~)_.,._~ _________________ _ 

Survey Point 
Survey Date ID/Description 

; /' :~, --1 .:.!/ / ~ ., .. ,-] : hi (i/~ ,,, " If /.. . 
..... . ~J/ 

I I ,' f'. ··:;,. - (c; n ) J",'//,!_i,t ?} 

Survey Point Coordinate NAD 1983 NM 
State Plane, feet 1---------,----------- Gamma Radiation 

Northing Easting Reading, CPM 

I / . • • (.·, , ., ~- 1 ·{ / I. . ' ~1 /'l .' ··· I v. -t,1:.., l'V,,.J l -.. ii .... -(r ,,..., . __ ! l, '=1 '-t' 
I-'-', ,----'-----'"---fY~ c'"-""""'++. u... .. ..:=..-4~-1-------+--~----+--;:f-: -f:fi_ t- <.,;·;· _j., _
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1_: !
1 l / -·· I () -.;.,(, .)i 1. 1, I,; /( -:11 :,,.., ·- 1 J 
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/_.,f_./ n .i,l. (-',. 1','~ ·1',1 1.;1' /_ 1 

/ · '1 ·;,,·•_I,- I t --, / (,{ ., 
: j ' V • V . . .. ,.,,'1 '" ; ..t .. } " JfJ' \ (../. .. ,t:...., ,(; ,) I J b "'· 

!!- I? ·c-l 

I' i//o/~, 

I r ( 

, u10 Ice 

I 1, / ,o,k-,,1. 

' 1 f ' 

1 \ I IO!cb 

1 

,, 
,, 

·,:::'.- ,----·· 1·1 ........ 
<. ) l,.. -.2. . .. : , ..• 

.,.. r ....... _ _ ,.t., I , 
".) i- 2- -··"'· l 

- ~-2 ,I .. , I '.:::.,·r·· ~;, ~<-

- - ~-', .· \ j-2 ,....,t- t 

77C! 7 
/ -::,. 6i 1 \.~- ...• l a:_.,. 

10.::~ ·-5 

' ,,. · -·~,/ .. ... ~ 
l:;;'./ 0 ~-

/l I - /1 1 .6 - -

~ I 

t [ ', ,_ _) 1¥'<{! \!' 

·. I'll ~ /J. 'l ,G, l:_·'N'-x~ j1 1·~l Technician Signature _V,,__tr_ 1_1_"1 _Y._. .I' __ ,~ _'--"_\ ___ , Reviewed by ---'--'---~·.;...l ______ _ 



Static Gamma fuldiation Survey Field Form 

Instrumentation : Sealer/Ratemeter k\1 Q 1,.,u I'\ 2. 2-l. I f :2..,2$Je-S) Detector 3 r A -~ ;~l t<"' -~ '' N ~ l ~::. 8 O ) 

Instrument Calibration Date: § - 3 ·-O 'fl , Instrument Daily Function Check Perfonned: _i../,. 

1"x2" Nal Detector Collimated .._,,,.,- ·yes 01 No. 

Survey Arca/Unit Dccsription 

Survey Point Coordinate NAO 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Descriotion No1ihing Easting Readiniz, CPM Comments/Notes 

I; ·'';a· !'l·R\ SA.l\ini=1LL.- ~ - 2 . .8 lo. ·7 (;I i 

I 1-,·,o. - fll~ Sf\;H• 1::\ LI- 3 ·· Z. 7' ~ , 90 blve.. 
\I r.·1--c>\;; .'):,. ''. '.'ii:-)LL 3 ··FL. 5q \ Lf IJ\v e 

\1 - oc1 - (!I" %~,I f\f-:1 LL.3 --1 '1-; -:~/ :,4/ 

·, 1-:-1G1-ui" )1'1i\1{)q1 I~ .. J .4- i in.;! n l '1·11.1e.· 
11 -n q - cl.') 5MI\Dt:-ILL-?, -· 2-5 7 ...i \ll t.\ 0 bluf' 
II - ,.._ ·" -G1 '""'i -i -'iLb 5A NO 1-11-1..-:?, ... 2l ,. r,, 11,'-l- \-. \u-Q .. 
11-0 1'1 -nit; ~;rni=IU. 3-- . -, l ·-: -:::; i ')._ -'( 

11-,:-Cl --C;,,,) sc 'J''!:'1L.(.. -:>, <?tJ 4 ~Q'.'.'\ Cf 
i \ -1:q .-(\\,: S~H;t: ILL ?i \ i.\ ir:i"'2 () 
ll .(~q ·c(n Sr..11)1-\1 I ?, ' \ir-.~ ,l~ ·~ ,,,,. i L\v ~ B 
\ I -,, q . l'! \/I r.:,~,.1 r,i'.'."1LL'\ ·-11 \""-'.1n7'4 b\ \) •:, ' .. C... .. ;·,A,, f' 

I 1 ~ ti,q <,1-; ~-~\ !'Jl)1-\I L-- J - I "2- ·'fiq ::: 5 r;A, .-- l 

li··OL) -Ole t;·~N l)i=\1 L.'1 ·· 4 ~) 2. 'isd ) ~u;N"\ C'dt·=. ,., ,, ,r,· . 
11 , "') q - 01 ,, SAi\\{) \=\LI_ 3-~ l lo t..\Lt t,-, \' ;,!\,",~ 
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\i -fl ct ~ Oin St>rN f1\:) LJ,;.b- \ 5 I.\~,.\ 1.5 
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I \ _,, <.\ - o\,; S,s,.,~1·\~\U .:.- C:!9 l \~(\ \(t b\u e_ 
i\-nC\ · {)\.P SAN f) \°=IL f..2 -08 i L\-~ 3 7 1.r,\ut'-" 

h-n-ct -(H 1 ~:::.~,[lCiU -~.,. CS l/i 2 ,10..\ °hh-·~ 
ll ··{) C\ - (;).!; ; J\N()CILL~ --n,2._ I (\'J, 81 b \\j e, 

l),iu)rl" ,\ 1'.,f.\\o'<' 
\l d~ ...t r· 11 - OC!-O,.·. SMri 01 1_1.. -o~:71 

\\- (~,C\ _, 1; ,,, '.k .. ,Jn t:1/1 J .. I\ x-\\.£/l_C 

'i \- '',') - r,1" -.JAN;)t=\LL.'"J -(\ ,; 0¼~5 
\\-Q/'i-r:v s ,,,i\ll)Flt I ~-- , ' 0 ll~5 --

n-o~ -oL') :;'ANl)C', I L '1- - l.n \ s 9., l !i ( b\0e 

,Q-:Q A l ('\ ·, u.,;· ,~ ,Y"I .c:f);c::;\-,. \A' f'f'I> D ('{'\ 

' 
/1 I --

Technician Signature J. J ' J ! lr~_' _ , Reviewed by 
P'/i:7' __ ,, 

~· Dill l..i.J&_ .. 1 . 



• -,J '7 -- . - - - , ____ ....__ ··---- ...., ..... ~ 

Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler,RatemctcrL.,J /t,, l 22l {tf lt'l}, Detector )/'lf-i, 2~1. IL}11i'
1 

::r.-· f'c>J-;; -zz -3 'lJ ~ 
6J~ V Instrument Calibration Date: a - - , Instrument Daily Function Check Performed: ___ _ 

2"x2" Na[ Detector Collimated ~~cs or No. 

Sllrvey Area/Unit Decsription ,;{¢,d ,9//- J> S 0 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

\ \-\\,-Cl, S,(.!l'l~L i(- ~~ 29 .54/j:lf 
1 '\ ,\ 30 7C1·7 
/, 

r / 3( ,;-.:1 ;tj 
[ ( I/ 31,-· 5'-ff-J v· ·- " 
It 

d );> 7.:.: ,:l y 
t, /I id 5'1<14 

I 

~'-ffj t, 
/1 -tr 

It 1'.1 ~ l• 
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.5 oo 
//-11-a I/ -~ 7 kl 9. cv'"} 
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i/,3s-7 ~ II 
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' I\ / [) 11 l 
"'-.. 

f A ...... ~ 

Technician Signature ( . A .:- ) V~~--:-- , Reviewed by / L~_"j_ \ - . 



Static Gamma Radiation Survey Field Form 

lnstrumenta1ion: Scaler/Ratemeter,(•i.J/1,t,.,,., 2,,2,2.-; (i.f'1J~}_, D~tector ~/JA- ~s' ·::ii-· 33 
Instrument Calibration Date: ,f?'-S --{) l , ; Instrument Daily Function Check Performed: 1..----· 

.... __ / 

2"x2" Na! Detectm Collimated 'v-'..,. Yes or No . 
1? " 

Survey Area/Unit Decsription . Q.,..,t.'~..JJ/~ 3 S 0" _ _,_.c=~-,-<-=----=--/~---=:::.....:... _________________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Rcadirnz, CPM Com men ts/Notes 

i/ ·-lk'--t1 
,. ,<;;:. .2. - 40 r:: I.,. _s;-2---

i'I _, '-/ / 
.. 5-J ?-'-l 

J/ -L/2, 1..--/C)l( j' 
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/~/ J ,. , .•. 
-p•e••" ' 

~-· ;.' ~.:~.,df;;!_ I~ -1/}~1 , Reviewed by/ . ' ·. Technician Signature ·::-;,-::;,:-,,:c,.., . ::- . . :::,,>--··-·-- · · · 
" 



- ---------· - ·--·-·--- --- • -J -.:;;, -·. - - • ·- --- • ·---- --~-

Static Gamma Radiation Survey Field Form 

Instrumentation: Scalcr/Ratemetc/ i:, rl, fu.,. l,,'!l, i {22 !i'li?.JY), Detector 5r'l4--·:? :H t../Of-S'"J-Z ;:f:-:30 

Instrument Calibration Date: f?~J-··..Jk;;:, Instrument Daily Function Check Performed: _t--_··· __ 

2"x2" Nal Detector Collimated V Yes or No. 

Survey Area/Unit Decsription ~J. / T t:.w..;lt> ,A-;:.£1 
~ 7 

Survey Point Coordinate NAD 1983 NM I 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Dcscri ption Northing Easting Readin_g, CPM Commcnts/N otcs 

/IC/·c.'l> ~tld i . Z- -:st <;?:I-, 9 l.. Z.fr<l 
I I I( -rl ?.,;~ .;:,_~/Cf /J,,. 

,, 
ti il 8'i -:JS-02...1- ~.<._,l'J 

It II 1*71;, / ') ~-.51J L,:, bl't,<-

L / r I l 4J"J /J'"1i27 pit-,( 
i• M .±1?:? 1./ fl' t:£, -z,, 

if /! -r.r7 I l/CJ_&'?f 
·1 I t .tr(., 1. /~.1/C/ 
II I .ff;- '11.-- 7'-; ,lr 
'( ii -ii 37 'ii"! 'IJ 
i/ I · f( 5·0 J l-~·1'17 b/ke.. 
I/ ii p"/.,~{ &f(L/'37 ,~/ 1.; f':'.. 

/1 / / tt7b li.Y 3 ? s·· ,, {I ~t.9 .' /277/ .bl li ..,, 

ll ft -# C,,D 9'J- 2fi;/ 

ti j I -iFL/o/ 1_,,<; 2- t 0 l,/1,;, L, 

1/ if ii '3/,;, 172-,2-z_ 

ii I I :ii 2J =-;(l., ~,. b 2---

'I > ' . I -JJ I 6 i I ':'f C1.ff 

l( II ·-:ii I 5 8'''1 /g-
; /I 112..c./ 1-<('ZJV b/4i·: .. 
i/ ;/ i:1'35 lt.1/..JG;'j 
// ll -trl/~ 7 <.--1 l 1 

I ) If -p 51 '2,l,i/'50/ 

{\ / I /.1 l,( "Jo/l/37 
1, 11 -+£,f 1 ;i.o JC,/ .bl~. 
' I II /f L/7 C 2'1 !l/'- blue- ·-
11 ii -:If t l / 9 S'I7 
I I If # 8 3 885"9 
~, I/ if rJ<J r 't's-o 3 

II If ?2. b '{ /i'<:; II A 

Technician Signature ~v ;-~;;'l ~G;~-- , Reviewed by ~ /'~ • i _,,, _ . ·-

' ' 



Static Gamma Radiation Survey Field Form 

" t' \ 

instrumentation: Scaler/Ratemcter I .1',L,,.., -~ .)--:J.f(:i.:ase-.:l , Detector S.' ,0 A .. 3 ':iv '.i' .S .2:2 50 
Instrument Calibration Date; ,R_-'"> c{~ , Instrument Daily Function Check Perfonned: ~--

2''x2" Nal Detector Collimated~ Yes or. No. 

Survey Arca/Unit Decsription ........... e-"'c_, 1'-'c,_l_/'---2 _______________________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survev Date IDIDescri ption Northing Easting Reading, CPM Comments/Notes 

//-/() .. rot: Ptwl)J-2. #hJ .. 5-'"l I/ 
II If :#:;"/ -7ss-s-
q t'I # 18 6?rt/-
tt' // #/j t;;,/B7 

-· 

ii l'I .4(, _) '7 (;.- (} l,' 
I/ # #7 ?£,JI 

ti II #!~ 12.1.s-1 I 

;J N -# I'-/ .i./L/6.t/9 IJIH?, 

,f 1, it 2--Z 3J'i<>5-
f/ ,, lt33 -1sr 1 

,., If :fl t{l. o/'fSc,!? 

ti l1 -p:-.5·? 2 Z '/8'1 

'I l,t #= 5Y 3~.S-31 
/I // #J..3 /ft'BBIJ 6J,,·8 .. ,. .;. Ro ' .. -;·,. 74 ;~· r 

'. :-;17 t{ 7 .5.:::,,g 

p !I" ~· ti 73 g;5'1 
It p' 1f L .5' .l5.::-:J... 
! / 11 ;;J I Li ___ , ~' 

11 . V I ,1 

; , _:·!:j" · ~~~' t. 2 L~.\~.-~; \ii 
.... 1 

i I 
.. ·'f/:.?cl ~ 3 ... t~2. ,.,.....-· 

,, /I ft ,~8 .{ ill 

I/ ·:;/ 21 J._.i i:, ·I> 

11 I/ rf t-tc f;,·~ 3 '·\ J,,) C 

!i /I .pl '-II 7 3 ·:i.5 6 j.,, ·~ 
,., ( ( --if ~ '-1 iC/:J. ·1 \ 

I{ II t:t· '1' J 77 /'J-

h fl .:Jf , .. :-../ 
' .7 qci8 '"1 

H ; ' ·Pf ~& ji.-jD~Y t/C,J'C 
·:;tt 1(i 

l :: .• , ·1 
j 1 14 ,:·'. ,, 7 :;i 

,. :;p .. l 2 I 
c,. :.~. r·:~ 

/ . 1.,-:t;· ·'"·' ··· ~::t1 ... 

Technician Signature . / '·· Jf;. '-' ..... ~----·····" , Reviewed by / . ',r ·-;t ' ~ -'~c:--"- .. 1 



__ •• ,.. •• ,.. ... .,.._ __ •-•-"v•• .._,.,.__. y "".J ~ ....,_.., ....._.. .:a 1,. ,~~A."-. J,Y.A..l.ll'lw UJ.L'I,,, 

Static Gamma Radiation Survey Field Form 

l l l b ' ·· J 1 i.t'(._)'?' ,_:_· .. ~ 7 3 ei Instrumentation: Scaler/Ratemeter . .,,,; J!t" :2;1 .. :?.1 , 7\SC~ , Detector -=..-~/,__' /,_·_---'~=3-......<..:_ =··.,._~~------
Instrument Calibration Date; _ ____,.8,___-"".J''-·-t_:;_:, I._. _____ , Instrument Daily Function Check Performed:_·_,~_.,,,, __ 

2''x2" Nal Deteetor Collimated '.x:. Yes or No. 

Survey Area/Unit Decsription ___._·1?._._· '..,;,,-.,_., '--'-°1._l:.--_J.._. ___________________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survev Date [D/Descriotion Northing Easting Reading, CPM Comments/Notes 

' I 
I l -11:.c C ~., Pt,.-. _ _l I . 2 11adl f.,1387 
II II rt-I'J... ,. ,-" . .-

'•.:,, I j 

;1 _'. I '¥ ·';,- i;-2, ·13 

u (( 
~) L/:':H,o tj- ,,.._ 

-
I :~ ::f/: .:J. lj? ···c - .:.:>.~ J 

• 
., ~,rt .-:;1;· t1.111 i ,, ... ..., 

! r r! -~ 
('I 5 ¾i..-,1 

J_ f 'j -+I fl (_:.-j!;i .. ). 

I( It ·'fl i~ ·75 ·-, -~I 

j I , (( 4f /C l,.:,>'77 

i r J I 
~! .' 4 .5t,;,o 

Ji I/ ,, I ·!· . 
~ 

! I ; .qo.:J. lt,,• I,., !v1..;;~ 
{'"1.,:-t ,' ,t' :JI 

'") >, 
8732. ., ,_v 

I! . { 
y1 -~ - -

·#- :J.>I '7J3i..{ 

/1 ,, ::rt: ~~ 1 ·c,, J I 

I ; it f'f:LjJ 1 ·1 I .37~ if 

'! r~ ~wJ.o }Cf5.Yf 
!f ,, J:t-' . I <t· r,c J.::::i.. 61.,.~ 
l1 I( .,,-1.- .. 2"1 ) ",. ·7 g ) '1 

I i " It- ( , ~ i7'! B5<-'J 
// ll ·#" fief /2A'/I 
ll-17~a, l/2- ill S-B -

" 
-ft 

j 
~ -::_:;? IA 

~ ~~ ({._.-.I I 
Technician Signature ·:· -~..:~~:. :. -- ' , Reviewed by e ~/~ --~ 



Static Gamma Radiation Survey Field Form 

lnstrumentation : Scaler/Raterneter lq.Jk,. Z,v:J-'i!/,,f .7-5-Z~ Detector 5/ 4 -3' ~ > .Z..,. J,..<t:t..._P 

Instrument Calibration Date: ~ J _,..,~ , Instrument Daily Function Cheek Performed: ---
2"x2" N al Deteetor Collimated .v· Yes or No. 

_ Survey Area/Unit Decsription __,___fJ_· £9i=-t'---'. W: ____ 't)_.-=3_--_-_-_-_~-----------------

,$"1i.J12--r Survey Point Coordinate NAD 1983 NM 
{,'} 

Survey Point 
State Plane, feet 

Gamma Radiation 3:;) C>1"t11 

Survey Date ID/Descriotion Northing RastinJ.! Reading, CPM Comments/Notes 

//- 1~t11,, /'CA./ I) - J - .3 /S"?//c./ 
11--1~ (.1(,, f'&Nt}·-3- 2 E/2 2_.;-
II- 'J "'()t /Jhi.l I> -3 -- I 2.11 2-0 h/1;•~, 

l/-1~'6 j?(..l,\t.f) ---.3 .... s- /CS'},'? 

I/· · ')-tJC, ~ciuJ;J-1-6 If 68 fr 
11-1-01, ;.:'&'Alf)<?- 7 8'¢Yti (;, j;,/.,.•e, 

1/- ?-ct /J~Ht>-3·-l} 91//(:, 
.11-1---06 ;:'"1-lP---3 - '-/- &'o3 I 

II- ?-ol /'Ct-//.) -_l ·- 'f ff?3t;~ 

/J-1-tJ{, Ft:i4i> ·'3 - /0 /li,s33 

1l-7"' tX '/J&l>itJ-·::I -17 {;(/9..} 

ll-1-~b ~11,./t) -,,_g -- /,{/ ~/otxC 
11-1...-ot. P()J.if} -_'? -· IS 12-tf'f// ()Iv,:, .. 

11-?-(J(.. l,Pt',<tt>-· 3 -- //I I 11 J'()J .. 

//· ?-PC Pt:11-11>-_;J·· /.3 SI 3;2.cf L,/,.,·v-

11-1~0(: l'CN() ·-3 --/ _,Z, ,(?1?8 r L- . 

1/-1 ... Q! /'c,;,.1p --_;J ,,. II 8Z?·7 
//- .,,J-0(. _,H,it/) -- _'!j - IA '1632., 

11-~~-06 ,PcJ<II) --:I ~- /9 /5327 

11-"J-o(, IA:,.#)-d - .Z..O _;; ClS-"/1/ 

IIA1---t)(; /-'e>NJJ ,.3 · .. 2 I 2.0S99 

ll-1,,0t.i" f~t:>;./t) .• 3 .. - .£. 2 /{;(/(19" 

1/-.,,l··()(. · PIJ#iJ .,_;J · ·- 2 3 ,,,C1/9'~7 

II- •J.--tJ~ t14<1t>·--3 ,,. :Z</ /;! 075-

/1-'J--C}( l'tw/-SJ-~ .J2. 96 2 "2 - J _., 

//-"l-t16 Pci.-1-L> ---_-:f. - :3 i MtJ'?? ~ '/'/6()? 

11 ... 9-°'" ;Jo#p-3--.30 /?6/9 
I 1-t]-- t:Jl /.o.1-1 p~ 3 -.::J') /'f91zf? hive,, 
/1-R-oc; f~t'/,;/{) - _? -- 2. 8 :J7t?~ 
l!-f-eJ(:, l'tit{J)- 3 - 1..1 l/'13'1 p/Pe, 

//.J--06 ~t'/41',t.J--3 -· ::? 0 , ;r~'Z-3 
~//l'_g~---·· Reviewed by /'l. _:kczY· Technician Signature ' di~l'...-- · -- · ·- .. 



--••••••- -.---•-•.a.y- __ ,. • -J \:::;, _. ... I - "' ... .,,__..._,.&.•.&..a.-- .._,A'I,,-

Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeterli-J/..- zi,i,,I [trff"'J/}, Detector .>iff- '"j . z._,. j,,. (,)~:~~J-·=J--,---
Instrument Calibration Date: ,0 ,...-0 l ~ Instrument Daily Functi:n Check Performed: 7 
2"x2" NaI Detector Collimated __ V_ Yes or __ No. , 

Survey Area/Unit Dccsription PeN'JJ J {91\ (, ')c, ffel,eG,_ .. 
I 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date rD/Description Northing Easting Reading, CPM Comments/Notes 

1/~J;.- .(IC, I' ~ND-· :5 -- ;:l. s-· l~3V3 
1/-·tf''t'6 /'ON/) - 3 ·-· '27. ,7 _, &? t.(y/. 
,1-~-· 06 /ti;lj) ... 3 ... -3 i.f /0990 
//-ff,O{ /'n/fJ - :J · - 35- /;2-601 
;;..-?---t1{. P/J,<.(t}.-3 ··"" .3~ /213?' 
//-f,...t>6 /'t!,c./L) .. 3 ., J ·7 l'-t'.f'3? 
//-1-0(, /'t'P-P·-:J -J 'l ?Jilt/ Lf/Pt?-

/1--k·-ot. PtW.P--3--·-39 .Q 6 9,;1? 
/l ···S' --()£ l-1C/.lp·-J-· Yti /t/619 
l .,,.._'> •• 

I_ ·- '-" --Oc f(J!Jj)- 3 - <f 8 ~~ '""/ 901--0 

J/-f?-()6 PIM.Ji) - 3 - L/ 7 ¥77.J'/ 
/I- S-(')6 ,'AAIP - .J - yi,. Z)t/8'6 

/4-8-~6 l'~.tJ-3- 'f'J I/ 62.-8'" #'ff i-tf '(5 ere /IJ ~kr 
/l-tf'-06 /7Clll> - :J - ~ 2- g>goz_ Btve 

//-8, t;" !,PIJI-I t>-.3 - '-I I 59.02-

11-9- oG /Jp,<jp-3 - 119 ~/20 

I/- 8- t)( Pat.lo-3-SO 70 e:,:Jf 

1!-g-06 po!-.IJ)-3 - 5"' I .,2,,S'J 3 'I 

II..,. g-o~ f'olil>- 3 - 5~ 93,7 pSz L4-S3a.re ,,, w~k,,.. 

JJ-8- 06 f'.1.)1-1.P-3 - S'S" (j0.SS(p 

JJ-9 ·0& Pc,v O ·· 3··'ik, / '--/<J ii7 ¥JU/(. 

If - ~ ·t1Lr f}.'lil •') · 3 -·(d6J q (,tJl/t/ 

1/- 9- c,l, .Pt ;, I) • 3 ·- ')'"'f 3S? t/ lo 3 ,:5 (.t,, e 

/1 ·o/ -rJl- r~J, ,Q .J-- 5JT i7 o s.K 
11-q-l)b '2:,,v.o·:J-- ~~7 t:J- ::J CJ'l flit.·;? 

I I·- Cj - ,JI..,- Po ,v,:r-3 ·· 5'~, {j.; 0 7..?. 
II --9 -c) Ir 9,JI-)(} ·3-· & :) ~~03't7 
I 1- t1 ·cJh tc/1,,,"' -?- & 7 t:;/7/) 

II-'} ·c.q,, Vuvo--3- 7 / gt/ t5t/ 
Jr,1--c·l,, (?,.•,u.')·3- 'l2. fo,5Cj LI 

//, q -C (f Pv>10 ··3 w· 7 3 ,, 15·7;).. 
Technician Signature 

--x, ~ . ../2,..,,_ k> ····· ....... , - Reviewed by f'vi.-~ 
-



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/RatemeterwJV,., 2,;1,,l--1 L f;f 7 fz), Detector .~f'4 :J 2" l--11) fyt. _ ::!l- ,:} 3 

Instrument Calibration Date: f:,.J -()(,,, , Instrument Daily Function Check Perfo~ed: -..,,,,,,/ 

2"x2" NaI Detector Collimated .,/ Yes or_· _ No .. 

Survey Arca/Unit Dccsription ~? -.) () ,1/c; /e · p.i!t, 
f 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

zt-9-a~ ·pe1 ,.,, o --.l-- ? (.) ::;_1,??o 
Ii~ 9--e7t1 Po;..H) •· 1- 6 °J ;).9 }17 
}1--t.j- db P1J~D -3 . h ,<t t 3 'l7f! 
fl-l'1 -cJ {,, Pmvo--3 -& 3 I h /~2~ ~l-Uf? 
/l. q, ()t, PoiVo-~ J- ui/ 1307q 
11- 9-ot, ft,tJo--3 - (p ½ "'1..977~ T'l.Ll)E 
f J-·(i-o/,, 'F·'oN O --?-- (~ & 1931~ 

\. 
~ 

\ 
i\ 
\ 
\ 
\ 
~ 

"' ~ 
\ 

\ 

\ 
\ 
\ 
\ 
\ 

"" ' \ I\ 
\ 

\ 
\.. 

A ~ 
Technician Signature :>// ~Jm-· ..... · , Reviewed by tb~I . 



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/RatemeterL ..J t- Z l 2- 1 (l:f_7f"~!_, Detector <{A- -j . ) .._ z.. f.)11,l """' '( 0 i-'."i''t "2, -3 J 
I ,- ,,.. 

Instrument Calibration Date: cf'"'> --iJ ~ , Instrument Doily Function Check Perfonned: .. / 

2"x2" Nal Detector Collimated ____L Yes or No. 

Survey Arca/Unit Decsription ~fl_'CJll).~~ll_--3~~S~_o_~-----------~-----

Survey Point Coordinate NAO I 983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date IO/Dcscrintion Northing Easting Reading, CPM Comments/Notes 

1/-JL~- Db f/2,.JI',·- ~-· 7L/ ;satB . 
H f4AJD-3 ·· ]5 l,'107 
d '£,vP · 1- 7l, eio57 ,, ~,vD-1- 77 (1 I G3 

,{ 1'1,;vl'J "3 - 70 Io &,SH 
.,· R.-Jb -·3- -7c, /J",lt..lL1 

I .. Pu;.JI> -1 "' 'nD looi-/.:::;-

' ( ",·JI\---3 -- Bt 7·22:z 
1( '".-.1,~ --~ ~ e:L h~ov 

- An 

ti .. ,, ./ LJ J 

n "') - ,),,(). 
Ii ~l)'V J.J .;J 

\. 

""' ~ 
~ 

'"' ''-
~ 
~ 
~ 

"' " "' ~ 
" " "' ~ 

"' " ,..... '\ \\ ,)J J I \ 
Technician Signature \v'?(~ , Reviewed by 1'1~04 

..... 



VAU1UUl n.UUliHIUU .;>UI YI:")'~ \J!"I'_,·:; !',£,Lfi !l'J.llle .::illC 

Static Gamma Radiation Survey Field :Form 

Instrumentation; Scaler/RatemeterWL 2,-u,,,[_t-·f 7Y~ , Detector s;f}ll-'.5
1 

· Z.1<- 2, tJ-'1,.i. ., :r 1/0J--S-u -:?J 

Instrument Calibration Date: Y :J --£X Instrument Daily Function Check Performed: _v_· __ 
·-....,__...·· 

2"x2" Na/ Dcteclor Co!lim.ited ~ Y cs or No .. 

Survey Area/Unit Decsription ~&,-...=:~=c.._Al,..J>1;-.. -_.c..?' __,_s:=;;;;_""0.-::. ___________________ _ 

Survey Point Coordinate NAD 198) NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date _1D/Dcscriotion Northing Easting_ Reading, CPM Comments/Notes 

il··{ '7-0(, !(G;_\Js/~~ 'fbt/5 
It . I( I --s~T 702.'K' . . 

is- lo77_~ {t tc 

,=;4 ,,. f?(tJ ~-8,S~~ 
' ··-,, If 'A 7 z;~c:;~ 

t( lt ,i~ ~C:>3-:5 ' 
1.• 1.'- :/t 53~R 
"'- "' tto i'637 
\' \. C if 6238 

\ \. '\. '11- (I\ I./ 
, I t \ 't~ stl~s 

-

. 

. 

.,..,. , 

('. I ,V;/ J _..---

Technician Signature J-11-\ f;,.,....J Ye~ • Reviewed by 
,-~ 

' 
1 

-



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/RatemeteL..J"- izzr (!zw,:;s) , Detector 5f'A- ... 3, ~
1

.)-,;,' tJc.. I 
Instrument Calibration Date: ff .... 3.,, .tJC Instrument Daily Function Check Performed: 

2"x2" NaI Detector Collimated _2{_ Yes or __ No. 

Survey Area/Unit Decsription . .Se d, ,· rt'.) e. () 1:--~ ~ - 0 N 5 • f e_ A re-9.. 

I '""' °"" 
Survey Point 

Survey Point Coordinate NAD 1983 NM 
State Plane, feet 

------....... -'------ Gamma Radiation 
Northin Eastin Readin , CPM 

Technician Signaturect,Mh Ulo!f rAoiLJft, 

pJO 

7 
----

Comments/Notes 



uilmurn K.iurnuon ~urvey ® IJl'IL's 1'11!.,CK 1v1me ::site 

Static Gamma Radiation Survey Field Form 

I nstrumcntation : Scalcr/Ratemeter l1c..J /1,1- Z-i'-.?1 (ttF-7 <J_i,) , Detector ._S(t),4--.3, z;.,~ l fl/,,. J; -:J- <ft:> ,f-.r21.. · 3}' 

Instrument Calibration Date:. £-/ .-cJt , Instrument Daily Function Check Perf~nned: .... V 
-~ · 2"x2" NalDetectorCollimatcd /" Yes or No. 

Survey Arca/Unit DecsripcionS<qo.k1/l'I,-./·" /e, .. / ._ff~-r ~ .. 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survev Date ID/Descrintion Northing Easting Reading, CPM Comments/Notes 

/i-J"7--Cl C~ ,J /b;} it ?D (f,y~ i./1./ I 
'., :, 
' I I /{ -~, 5-c.J; 5....--

I( ,, 
l { '"3v 4 lfiC\ 

; ; -~;; .<3tfl' 
,., ;,.c 1.·' 34 L _q·L. 

I' ·)~· ,,_... I""' 

~07 " 1, .!) <( 

I/ (.f il Jt, {o00(1 
y .. ·• ,, 

37 L·qe,7 
dt· ·; I t.1 -~ 5s' 5l/$-~ ' .. 

' 
l < i \ :3'1 ·7 oq I 
,1 

I\ 1, lfO ~l~ s 

. 

.1 ., 

(\ f) f\._ / I ---- r----.. . -
Technician Signature l ~ 

'"\'cJ ____ -
, Reviewed by //!-fi4 



- · ·------ · · -------·-·- --·. -J = -- . - --·- --- -·----
Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter ~/,.,,_ 12,21(c.i'7f-~Detector 1.f/fl--J ·di ~3 
Instrument Calibration Date: 8" ...... J ~o(,,. , Instrument Daily Function Check Performed: ~ 
2"x2" Nal Detector Collimated Yes or i_;;/ No. 

' '~-Ir/ ~/" t> 13· Survey Area/Unit Decsription _V_•_"""'/\O __ L-__ o_/..,. .. ~"---------------------

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

11-:nl · t1r- vH8 I Ii .:; "-1 I 
1 1 ! \ :z 17 t..J:28 
'I 

l t 3 Y3).. 'i~ ,..., ( • .A/J 

'I 
,, 4 1..,·313'-{ 

1 I I ' ~ '1> oc:J.. 

jl .. , (p k)~:2.Lf fl, C'..["M 

I ( I ( ·7 3531.H l!J ~r·t"" 

i ( {1 ~ 4 i./'I 1o ·1 P e:' ;<-, 

.. , ,, q q to'l 7 7 /l.:; i", tl'·,...., 

q i( 10 Gooq3 /.}, ,,, r"l 

1 < I I II ' J0053 {) ,~ , .-. 
,, (! ·~ 3 ·3, ~-y ;2. 13., I' °"" 

Ii 1( 1 3 4i 0 g:i_ f:>e,,..., 
I 

' ( ,· t tlj 3,ofn i 
....... 

t O'f3 i~ 
,, •I I '7 

,, ti I IP 3b§7 J 

I/ ti ii k;;l.3 7, 7 
, ( II 1SI 5.3 5·-,3 
'I I( iC/ 15Y3i../;;J.._ 
I I /1 ;;i,o l ; q4q3 

I/ i I 2. f ;2·:;1 ';J_, I 
I( •I 1 -A 31qo, i,,i 

II ·· t .;u i_/3g "J..4 
I( ,, ;)._ t-j tf:, lo 5 O 

I ( ff ;;z_ '5" 5- 1'7i-/9 

I ( If ,;2 \,, 3 g30 ':.l 

'I 1, :27 ~ ,~:ti 
I( If :2"] I '-I 1,; 3i 
/1 , , 2q 3~tS!:J 

I I It '3 0 '-1 '~5,c? ·~ 
,, 1 , 3i I 8'2. OCJ I 

Technician Signature ,....~~A~ ~ ----··· , Reviewed by ~ •., 
~-~ ) 



--······- ---------·· --·. -., = -·. - -. ·- --· ......... . 
Static Gamma Radiation Survey Field Form 

Instrumentation : Scaler/Ratemeter L V. J L ,,., 2,2, .2_ I (~ ~ 18).,)' Detector .,,s,::.·.,_,o..:.A_,_il-~3==----'*---'-----·--3._) ______ _ 

Instrument Calibration Date: __ -_.;j"-' _· ·_·-~--- -_0_1,,_. _______ , Instrument Daily Function Check Performed:_·...,,-=---

2"x2" Na!Detector Collimated ___ Yes or __L__ No. 

Survey Area/Unit Decsription _\_,_,_/-e~,1."""·l_h=o~I-'. g.._-S:,_/.cc.3 ____________________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

/1·:'J.~ -t,v 1JH3 ·· 3 ::2_ ~1351 1L I,., ~ (: /ZJ ,, ,, 33 ?..ite)o 
ll 

,r 3•/ Y-2.lloO ,,.,,,JJ/" ,S) _( v,-J ·-_; 
ll '! ;)b :Z08(0 

\ 

\ 

·, 

' 

·- ._ 

' -. 

·., 
·. 

\ ._ 

\ 
\ 
' . :_ 

\ 
'1 

'· 

\ 
\ 

····-~,., 
·•··• .......... ... 

' 
/ y I _, .. · 

Technician Signature . ='j/.J:,tJ-;/!::~~"7 ····· .. , Reviewed by M~ 
V ·--.._l 
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y,Jr, Sh•,.,,,.._, fe,1';,I':, a,,/! _JM• t/ thf<,/.e t,r'tN:;, 

~I'( , 
1

13 . . < 
)&~ /7/L 
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--------- ------ ... .--- --- • -J '7 -- . - - - · - --- - ·---- - ---

Static Gamma Radiation Survey Field Form 

Instrumentation ; Scaler/Ratemeter L.,,Jh,_ ·U,2,,1 (i5--?:r'l:-). , Detector __ Si_f'._~_, J_.,_-tr~3_.3 _______ _ 
c _ ? -DI--Instrument Calibration Date; ___ o_ · .-> ________ , Instrument Daily Function Check Performed: _ _.,L~· _ 

2"x2" Na[ Detector Collimated Yes or V No. 

Survey Area/Unit Decsription -~~10_::~::_· ·_• ·_/4.....:·'v;___l..:;~c...~...,/.-=~-- _ _ ....:J;____..:C.:::;.1-::_· ----41....:·~G~k..:.··-~..:.·_·'-'_· ___ ____ _ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Read jng, CPM Comments/Notes 

/ /~le /ot ,1' 4 , 
(j ,l_,.(,oo 

,,,i.,· 
·- ·-z..., 57ovo 

q 
- '3 5] 1 ,0 D 

..... , ~ 't 'fol(.(. 

f l. - f- ;2..oC;'to 
,, - y z,J 1l. -.) 

., -· 7 57f'fO 
,t -- s- '-{o(?O 

·( --· ·""7 Z'l,'i../~ 
-·--, I ,o :2 t;,,5''(0 

ti I ( 2-j/ (0 -· 
d - I 2..-- 2 70(,, 0 

I / - '> t LY (ji.,,v 

II -- (. '-( 3''f""'"o/•-.(O 
., - I\.,......- ·~q710 
I( -- I{.- (f· ?"-/:'JV 
I I - ·· ,7 Jf~YV 
It ,y ~ .(ol-O - -· 

'to 
. _,,,. 

• / - 2 71 0 .j 

j I -- '2.. ( 2- t '--(lD 

I I --·· 2 ·2.. 't' &"' z__c,o 
II -- '2) llf/oO 
I t -· :2 1 ? 2,,-2.j~ 

< I _ ... z.,-· LI fe:>3 ~ 
/( - u;, I -~OI\/ 

"I - 'l.7 1·707D 
u 1-'l' 2,. 2, --; yo - ·-· 

t f -·· 2, 2 ( qf'D 
I{ --· Jo 2-o J Jo 
ti j t 'l--0 f (0 -· 
' { -· J 'L-,, 3 ·2.3o7> 

Technician Signature ILv° , Reviewed by ~ ~ c-· ... ,_ ,..,_ 



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter~df.,.., Ul-1 {/;y78'i) , Detector ,QA-<J -f::l.l j 
Instrument Calibration Date: JJ-rJ/O~ Instrument Daily Function Check Performed: _t/ __ ._·_ 
2"x2" Nat Detector Collimated Yes or ~ No, 

Survey Area/Unit Decsription ~-,._,, f~:::-JJa.,;,,/L---· 

Survey Point 
Survey Date ID/Description 

f 
I 

I 

\ 
\ 

\., 

\. 

I 

Survey Point Coordinate NAD 1983 NM 
State Plane, feet 1-----------'--------- Gamma Radiation 

I\ 

Northing 

\ 
\ 
I 
\ 
\ 

' \ 

\ ., 
'· 
\ 

\ 
\., 

Easting Reading, CPM 

Z,J)oo 

\ 
\ ,, 

\ •. 
\ \, 

\ 

• 

Comments/Notes 

~ !Ji -~/I 
Technician Signature - -------~--''-------'' Reviewed by _ _ J'_l..v-__ ~ _ _ i_ _ ___ _ _ _ 



Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemeter U 22-Z.-I (&fr-'7Yv) , Detector S'/'4·3 -=---~----------
::113) 

Instrument Calibration Date: __ fi_-_-_3_·_-_D...c.f.._· _____ _, Instrument Daily Function Check Performed: __ .....,....-__ 

2"x2" Na! Detector Collimated Yes or V No. 

Survey Area/Unit Decsription _7_n:r._~_,;._,.,,_v_·_A_~_-·_.~_·_ .. --------------------

' Survey Point Coordinate NAD 1983 N M : 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

//-J.7 - C( re-3, 3c;,r<?', q2C'.¾ . '-l 7)) 7/./3 .S 'II'! Z-0 . 
!l-- J 7- /){ TP- 3'7 " tf ol&,. 5" 72-8,f? t, 75·3 I 
i//- v;'J, '7- {;) f., Tl'- 3 8' Iii R7CJ' t,. ,30-3 _'>·9s--?0 
11-:J?- ot TP -3'] ., _s5g. '7 77&,I i; ').sz 1 I 
i/· .. )J ·· C t TP - L/O ., 81'1 b 770, 7 ·t'it:·· at._ l r.:, 
11-,,J? -o ( . 1P-t/ I ,. 7g2S 73;).,8 /?&f t;; s-

, A ,J 
,f .' I ' , , ··· 

Technician Signature ~ ! " .• 
, Reviewed by / ~ ... 
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( 

NECR Mine Site 

Home Sites Coordinate, UTM 1983, distance-meters 

ID Easting Northing NW NE SW SE 
Easting Northing Easting Northing Easting Northing Easting Northing 

H1 725,604.4 3,949,469.0 725,581.9 3,949,491.5 725,626.9 3,949,491.5 725,581.9 3,949,446.5 725,626.9 3,949,446.5 

HZ 725,579.9 3,949,435.3 725,557.4 3,949,457.7 725,602.4 3,949,457.7 725,557.4 3,949,412.8 725,602.4 3 ,949,412.8 

H3 .__. 725,595.5 3,949,395.5 725,573.0 3,949,418.0 725,618.0 3,949,418.0 725,573.0 3,949,373.0 725,618.0 3,949,373.0 

H4 725,692.1 3,949,431.8 725,669.6 3,949,454.2 725,714.6 3,949,454.2 725,669.6 3 ,949,409.3 725,714.6 3,949,409.3 

H6 725,683.3 3,949,418.8 725,660.8 3,949,441.2 725,705.7 3,949,441 .2 725,660.8 3 ,949,396.3 725,705.7 3 ,949,396.3 

H6 725,726.2 3,949,327.5 725,703.7 3,949,350.0 725,748.7 3,949,350.0 725,703.7 3 ,949,305.0 725,748.7 3 ,949,305.0 

H7 725,706.8 3,949,298.5 725,684.3 3,949,321.0 725,729.3 3,949,321.0 725,684.3 3 ,949,276.0 725,729.3 3,949,276.0 

H8 725,921.1 3,949,360.3 725,898.6 3,949,382.7 725,943.6 3,949 ,382.7 725,898.6 3 ,949,337.8 725,943.6 3 ,949,337.8 

H9 725,932.3 3,949,327.0 725,909.8 3,949,349.5 725,954.7 3,949,349.5 725,909.8 3,949,304.5 725,954.7 3,949,304.5 



Gamma Radiation Survey@ UNC's NECR Mine Site 
Scan/Walkthrough Gamma Radiation Survey Field Form 

Instrumentation; Scaler/Ratemeter f.µul#- 2221 {ti,-,P 75-'Z:,) 

Instrument Calibration Date: -----'g-'-· ----'-.3'-. _._-_o_r. _ __, ____ , Instrument Daily Function Check Perfonned: _v __ _ 

Yes or ../ _ No. 2"x2" Nal Detector Collimated 

Survey Area/Unit Decsription /jc,/ftC~fe.:,· .~, ~cc.=c.=-e,,.,S::-::j[:_--------------------------

Survcv Date 
Survey Arca-Transect 

!D/Descri otion 

Gamma Radiation 
Reading Range 

CPM Commcnts/N otes 

-1. [ t fl/CCt' ··· /CtJ•1() (:'f),1-" l;t,, ir·,::, fvl /-/ "·/ / ~,·(1 1r {i;,,.,_ ~ ~ . ,. -i,1 ·• ( 

• I 

I I 

I/ 

• l .l .. 'i (/( 

{-/1 

q c.'P 11 1' __ ;_,{,4,_. t;;; r.· . .I•·, J / {, 501:) 
1. ;/ 

s· 1,.-:(. ?• le., .5. 

1qo&1- l~~~Zt1 

l;e.re . 

'------ -----------4------4------------------------~ 

It 

•/ 

I I 

1, 

t.l t 
I ' 

H 5' 

/l 4 

f~r; t v Iv ,rv·.-~ 
{'/11 

Technician Signature __ \J~ 1~-~=,.::::=::) __ r::!..f:~xv~=---- ' Reviewed by f/4;:/~J.... , 

~ :r,,, ft~,--. 
fv-f°f-[ L,•,l 



- -- ----. -..1 "-7 -- - - - - ·- --- -·----- _..., .. _ 

Static Gamma Radiation Survey Field Form 

Instrumentation : Scalcr/Ratcmctcr [1.t,,JL 'J,,}2,j U<if:11i"v) 
Instrument Calibration Date: f?~ j /o(,, 

, Detector .S-f,4: ,.J ·1t 'f-0 y~_rz_.2, -33 
, Instrument Daily Function Check Performed: ~ 

2"x2" Na/ Detector Collimated Yes or _ _V No. 

Survey Area/Unit Dccsription _j,_/.~t:ffrl~e_-~{,_/~/U,,_______· ---------~----

J DI I __1;.~. I bl '1) Survey Point Coordinate NAO 1983 NM 
State Plane. feet 

Survey Point Gamma Radiation 
Survey Date [D/Description Northing Easting Reading, CPM Comments/Notes 

// /,s'lot- f/q - I 391-fC/319.8 7-;2 ~ q ;i_ \,,. q ,11957. 
I 

;,-/t?-2 -II 3<.jit~ J1K,1., '7;) 5° q '-IS~. I J8i2'8 
J( {~£1-.3. 3'7 '-jq 3 ;S,7 7:J.ft951.5' j l'· 1 of>~D ,, 1-1q -1 ]CJ'-1'1 3i ~ -3 ].)S'j'-lfJ. i 1£:1 l5' 

l i HC/ .-~ -~ 3'J'-l'i 3 l:.:l,I 7;;_:;'q:J.l).~ /itJCf I (J 

,/ I ·1 I J-1 (-) . 3'1~'i37 J.S-- 7~5 CJ3.:.l.7 h~J.35" ,, H 8--~ 3949 :r1~.;; ?;;).5q)~.o 1q2c1 
1( il b·-3 ·3949 ]1'1;. s- 7;;;,.5- c13 '-I .~ l'?<J7 I 
J{ ~-~I 'I 4 (. 3q'-j9.3 3'f. l 7~5q11.,,_3 lt<2'iJ ,, l~i ·-5 3~4q ·35·c,, 1 7~·:/C,03_3 '130'12 ,. 

1 I 141-- I 39 '-1'1 ~g·3_ 0 '7-:)S 7,;J't> .9 1-1 0 $3' ,, 1-\7 ~1 3q'jq ~ '?18 ·72_:,:;-1..c,}?q_J '2i..f c45 
if l·\7~~ 391.jCJ :J73.~ 7 ;2.. 5- (.,. 3:;. . 8 3~0~·1 ,, \\ 7 - LI 3CJ'-lct297.o 7~6 7,20, ;)._ l'J,~-, L4 .. 

'/ ,\ 7- C, 39"/Cf :>.,~1.8 "7:2.~-IP8'i-~ ''/-1...) / ·74 
~--~----~ _ __ , M _ _,,, , ,.. __ , •• , -~~ 

Hci--\ 39~9 ·s 21., 7:l.5' ,o ). b jC/ <iln 
II th,, -t- '59'-i<'.J ·3 Y-f .S- , ~5~7 a,t&. . I ·2,~•lvG 
,, 

\-1~ -b 39Lfq 'J >j). .\.., 7:i_~- 7:J,g .b 1 ,> t,~5 
,, \\~ -'-' ·.3 Cj Lj °I 3. S I . j l:J.S-7~l.,.W i <.J1 ~t.l 
II tl~ -5 ·39y~ >31.3 72.S-71 CJ -) Zc<i'11 
-------····-...... _. ·-•--. .... 

It HS- I -~q4q 41-;,, S' 1 .J. s- C. Co 7 , '.). i 3'i s I 

" ~I t.;-1 3'1'-19~00.5" ·12.S' 1~1~ ,3 t·S-c,c, 
., \-\S- :!> ·39 '·P, '3 'r a'.'~ 7 ;J. 5' 70 'S . 0 il.-f Cj3f 
If ,--is--~ 3CfY'i'-li'1.-I 7-;1.5 (.,,90:1 i ~ Z~u 
I/ ,~s -s 3. cp-f q 4?>1. 8 ·7~5" t,G<c.o t '.S-<1 S<-i 

r---~ --r-... ~ - JJ \ \ I\ I . 
I \- ~ '.<r,8 /~J Technician Signature A , Reviewed by 
'\../V 



Static Gamma Radiation Survey Field Form 

Instrumentation : Scaler/Raterneter~J/tA, 'Z-},,,2-,j {tf 2a~) . Detector SP'1--J , ;fl- l/ o,f,J' &?,,, - .lJ' 
I . ./ 

Instrument Calibration Date: ?- , J ----& f:, ~-' Instrument Daily Function Check Performed: ~V~--

2"x2" Na! Detector Collimated Yes or V_ No 

Survey Area/Unit Decsription /~ Jr Ju · 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date ID/Description Northing Easting Reading, CPM Comments/Notes 

,,J J{J ()~ \·I l-\ - \ 39'-19 '13'-i. '--i 1.:,vr 1.. sj. Ii •" 1'1oT, 
t, lhl -1_ 39--1'11138 ,9 '1~S-~'11- 0 1 ':;'i 1L 
'£ ~, '-i -:.\ 3C"t'iC/ y..;5. 7 '7:J..5' 703. ii 1 S (:'-l <1 

1.-1 I) '-l -4 3qyq ~5-~·- Lf 7;;.~-701.1. 7 ll,,--15 

ll l\l..\ -') Jqt-Jq ~·n.1 'T,25' 7 ,;;i_. 'j I ~-'-{ 3 ') 

, , i! t· I 19119.580-8 7)..5 S .3 .i -.:l. > '~4 ·'1 (.., 
If 1-\)~t 3 'P-1 q ·3 7 5~ 9 "1-:.:l.S 5 .f ·J. ~ 1'111..~( 
'I jl\s-; 3 'j 11 'i ·1 't I .S 1.:1 SSC/lo -lb I ~ -~ '-i .~, 
j' \~~-q ·3cr-1q i.J oq ·1 7~S"(t,01.C\ I Y~GC ,, Ns-S 39'-J'i ~ii. Lf 7 .:.2..~-sq s·. 3 11175 

----------------·-a.--------r----·---------··-·· -·----

' I Pl- i 3C/L{9 ··-P.3. o ·725'S7'i .f J ?,c,~ 1__ . 
I ( wz -1 3q'tcr i.t ,.-,_9 ·72S:;-30.t.,, J1-'il'1 
I I 1-l 1- 1 39'tC:, L/39. 7 "7.:1. s-5 r.:, q . '-I 11.~1>1 I 

'I \-~ 1-ll ·3 9 '-/ Cf L/ l IP . ;;J. r:i.5-5· (,, S .8 I 11,. 5"_l? 

--lL J~ 1-S 3,9 'iC, Lj ii. t.f '7 ).)f/C/5-. 5 j ·'l_ q 1 (p 

I, ll i -1 3q'-l4.J~&3 . b 7:;,~1,,10., 13Z.'5l 
LI ,.., ' - 7- '39 Y9 l-/ 1·f1.1., 7-:Z.5" t,,07:-, I 3ai·2.7 
I ( /..\ 1-?i ·?.'la; 9 Lf 5s·s 7.25 s-q;,,.<1 / ':,2.91 
I I 1-41 -Y Jq"f'f "f'<,0. 8 7:25 5qo.1 / '7:, ''LCI 
I \ /-11- S 39'-19 '·f7S'.J ·7~~1.,:,:J.v_-, J-Z.~31 

'-...... 
............. 

~ 
-----........ 

I'-... 

~ 

--- ._____ 

------- ~ 
(\ ( ' ,{ ~ (\ - I ..... 

Technician Signature \1~ y ct->1-\.. , Reviewed by f j :~ - ., 



-----•••- .-.-.--aa.&••-a..a -11.&& T-J ~ "-"'" ,'-"' ~ ..r. ,.a,;,, '-'.&' ..r.•.a•u- '-'.LL'-' 

Static Gamma Radiation Survey Fidd Form 

lnstrumenlation: Scafer/!Zatemeter /,i.J/uM 2 Z 2/ {/£ 7 Y l;J, Detector S:P k 5 Ir '{CJ .f-.:S-;?2 - .3J 

Instrument Calibration Date: g>-3--Df- , Instrument Daily Function Check Performed: V 
2"x2" Na! Detector Collimated -4 Yes or __ No. 

s"'"'' MeallJn;, Decs,;p,;on _f! f Coro ~k 
Survey Point Coordinate NAD 1983 NM 

Sun•ey Point 
State Plane feet 

Gamma Radiation 
S\lrvev Date JD/Description Northing Easting Reading, CPM Comments/Notes 
11.1 ... ~n, h 'Ill-;lfc.A.,.M.u . . 

- ,, .J"t Al JI rt r?i~I I[ Fl -~ .... JI-I{ ~ ti_ I run •• j .A ,Cf .. .A..J t>al., - 1 11/f - £.- n 

I J., J1.,fi'1 A.R' -t !S ll.f J>;r /X?~+· ,kY•l. 

q ' - 2.. '7DZSS' ,,., 

[/' --~ fo'l'lr; I( 

I I - '-{ Jl>ll I/ 

I I -- s- ,1ol <( 

•( _l,e 1~2. J u 

,__jJ. -7 i, l Di I j 

II -4n (o~ 4&"L ,, 
/{ _q 7DIS< '. 
I ( -fr, k~la.l d 

I ; - Ir J.,.~l/L. jj 

" - rz.. 5S'f t./ ii 

1' ( -13 7'fo(· AN"'ti 0 fl.,,(~. M"4 

" - [Lf -~122 / 
.5t!ffo5 

I 

/( -tt; 
ti -/{p Sl.~ 7, .. 

-/7 ~ 
,!/ ']J.i"'Yn I 

' 
ll -1P> /,/2/1'7 " ' \ 

/I ·- l'l l!. it34 I 
I 

'~/ 2 6 ' /I . - ') 0 : 
; 

5-'1 /Cf i 
fl .• 'J I l 

t 1 ,_ 2.. L-- ~27/S i 

/I -~ ·~1> 5431 ! 
II ·-2-i sl·2-B I 

t 

l j - 2.,-<!i ! '.i?)'JJ) ·--·-ii ... ! 
~L.\9iJ 

I 

j i - ?,~ .• ! 
( f '2..7 .::~off,\ Jr· 
l I -r(J2> n ,,9 t "--

i / 
/ "\ I ·, UI 

Ter.hnician Signature_ j/ If It->!(~-:_). fl~.·- '""•» .. 
, Reviewed by " ', 

V . -



--••••••----~·-·•~••~"a •-J ~ ~··~~•-~~-,,_A,~-~---
Static Gamma Radiation Survey Field Form 

Instrumentation: Scaler/Ratemete.r [kJ (v- "l,;JJ.-1 { lf1~1/, Detector 5 -111-- · 5 1 =zf l./OJ-r!> ZL-.3J 
~ 7 

Instrument Calibration Date: .i-, J- O '- , Instrument Daily function Check Perfonncd: v ·· 
2"x2" Nal Detector Collimated V' Yes or No. 

Survey Arca/Unit Decsription _it~ry:~_o+7-"-=t2.'--.t1_r_r_1 -~::..._-J_· ________________ _ 

Survey Point Coordinate NAD 1983 NM 

Survey Point 
State Plane, feet 

Gamma Radiation 
Survey Date romescrintion Northing Easting Reading, CPM Comments/Notes 

\\-\l-O<a Pt~ ,, 2C\ ·Se'i3'1~ 1-1:c\l ~ . l - fl~-ku • n 

qc3-11o 
, 

I 
., 

II t\(l., .. ~o /' 

fl - ·i, I Cl~BL\ / 
I 

ii -SL 5o'-t,3 - I 
/I ,3'} 4fs89. I 
ff -~39 57ar;- I 
I( . 1,5 r, °lL\D . I 
(( ·•J(,,, ~\lL-I I 

/( -- _?,·7. t..fqotf \ 

Ii - i.,(b lt8D7 t/1 
\ . 

\ 

\ 
\ 

' '· \, ,, 
\ 

\ 
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SAMPLE SUMMARY TABLES 



Surface
Sample
Number

Location
Identification Analytical Suite Notes

1 NECR1-005 COPCs
2 NECR1-016 COPCs
3 NECR1-018 COPCs
4 NECR1-020 COPCs EPA split
5 NECR1-023 COPCs
6 NECR1-026 COPCs
7 NECR1-028 COPCs, Agronomics
8 NECR1-030 COPCs duplicate
9 NECR1-044 COPCs, Agronomics

10 NECR1-046 COPCs
11 NECR1-047 COPCs EPA split
12 NECR1-049 COPCs
13 NECR1-065 COPCs EPA split
14 NECR1-067 COPCs
15 NECR1-068 COPCs
16 NECR1-070 COPCs
17 NECR1-090 COPCs
18 NECR1-092 COPCs
19 NECR1-093 COPCs
20 NECR1-095 COPCs
21 NECR1-101 COPCs
22 NECR1-103 COPCs duplicate
23 NECR1-126 COPCs EPA split
24 NECR1-127 COPCs, Agronomics
25 NECR1-129 COPCs
26 NECR1-131 COPCs
27 NECR1-133 COPCs EPA split
28 NECR1-135 COPCs
29 NECR1-137 COPCs
30 NECR1-138 COPCs
31 NECR1-140 COPCs

1 NECR1-164 COPCs
2 NECR1-173 COPCs
3 NECR1-184 COPCs
4 NECR1-207 COPCs
5 NECR1-238 COPCs
6 NECR1-240 COPCs, SPLP duplicate
7 NECR1-262 COPCs EPA split
8 NECR1-265 COPCs
9 NECR1-266 COPCs

10 NECR1-281 COPCs
11 NECR1-289 COPCs EPA split
12 NECR1-293 COPCs
13 NECR1-307 COPCs, SPLP
14 NECR1-316 COPCs
15 NECR1-323 COPCs EPA split
16 NECR1-326 COPCs

NECR-1

NECR-1 Stepouts

Table B.1
Surface Soil Sample Summary

Page 1 of 6



Surface
Sample
Number

Location
Identification Analytical Suite Notes

Table B.1
Surface Soil Sample Summary

1 NECR2-004 COPCs
2 NECR2-015 COPCs, Agronomics EPA split
3 NECR2-017 COPCs EPA split
4 NECR2-018 COPCs EPA split?
5 NECR2-020 COPCs
6 NECR2-027 COPCs
7 NECR2-033 COPCs
8 NECR2-035 COPCs EPA split
9 NECR2-037 COPCs EPA split

10 NECR2-039 COPCs duplicate
11 NECR2-050 COPCs
12 NECR2-052 COPCs
13 NECR2-056 COPCs, Agronomics
14 NECR2-069 COPCs
15 NECR2-071 COPCs EPA split

1 NECR2-083 COPCs
2 NECR2-096 COPCs, SPLP
3 NECR2-103 COPCs
4 NECR2-109 COPCs, SPLP EPA split

1 POND1/2-011 COPCs
2 POND1/2-014 COPCs
3 POND1/2-019 COPCs duplicate
4 POND1/2-020 COPCs, Agronomics
5 POND1/2-023 COPCs EPA split
6 POND1/2-024 COPCs EPA split
7 POND1/2-035 COPCs, SPLP duplicate, EPA split
8 POND1/2-041 COPCs EPA split
9 POND1/2-042 COPCs

10 POND1/2-047 COPCs, Agronomics
11 POND1/2-050 COPCs
12 POND1/2-056 COPCs
13 POND1/2-058 COPCs, SPLP EPA split
14 POND1/2-061 COPCs EPA split
15 POND1/2-069 COPCs
16 POND1/2-071 COPCs ss for subsurface loc
17 POND1/2-076 COPCs
18 POND1/2-077 COPCs
19 POND1/2-082 COPCs ss for subsurface loc

1 POND1/2-009 COPCs
2 POND1/2-012 COPCs
3 POND1/2-032 COPCs
4 POND1/2-063 COPCs

Pond 1 and 2 Boundary Confirmation

NECR-2

NECR-2 Stepouts

Ponds 1 and 2
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Surface
Sample
Number

Location
Identification Analytical Suite Notes

Table B.1
Surface Soil Sample Summary

1 POND3/3a-001 COPCs
2 POND3/3a-007 COPCs EPA split
3 POND3/3a-014 COPCs, SPLP
4 POND3/3a-015 COPCs
5 POND3/3a-027 COPCs EPA split
6 POND3/3a-029 COPCs EPA split
7 POND3/3a-037 COPCs
8 POND3/3a-038 COPCs EPA split
9 POND3/3a-042 COPCs

10 POND3/3a-046 COPCs, Agronomics
11 POND3/3a-057 COPCs, SPLP, Agronomics
12 POND3/3a-059 COPCs duplicate, EPA split
13 POND3/3a-061 COPCs
14 POND3/3a-063 COPCs
15 POND3/3a-065 COPCs

1 SEDPAD-005 COPCs EPA split
2 SEDPAD-006 COPCs
3 SEDPAD-008 COPCs
4 SEDPAD-011 COPCs, SPLP
5 SEDPAD-012 COPCs
6 SEDPAD-014 COPCs EPA split
7 SEDPAD-015 COPCs EPA split
8 SEDPAD-018 COPCs, SPLP
9 SEDPAD-020 COPCs

10 SEDPAD-021 COPCs, Agronomics
11 SEDPAD-022 COPCs duplicate, EPA split
12 SEDPAD-025 COPCs EPA split
13 SEDPAD-026 COPCs

1 SAND1-009 COPCs EPA split
2 SAND1-011 COPCs
3 SAND1-017 COPCs, Agronomics
4 SAND1-021 COPCs
5 SAND1-027 COPCs
6 SAND1-028 COPCs, Agronomics EPA split
7 SAND1-030 COPCs
8 SAND1-041 COPCs
9 SAND1-043 COPCs EPA split

10 SAND1-044 COPCs
11 SAND1-049 COPCs duplicate
12 SAND1-050 COPCs
13 SAND1-051 COPCs
14 SAND1-063 COPCs EPA split
15 SAND1-068 COPCs EPA split

1 SAND1-032 COPCs
2 SAND1-053 COPCs

Sand Backfill No. 1 Boundary Confirmation

Sediment Pad

Sand Backfill No. 1

Pond 3/3a
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Surface
Sample
Number

Location
Identification Analytical Suite Notes

Table B.1
Surface Soil Sample Summary

3 SAND1-065 COPCs

1 SAND2-003 COPCs, SPLP
2 SAND2-004 COPCs
3 SAND2-006 COPCs EPA split
4 SAND2-007 COPCs
5 SAND2-010 COPCs, SPLP
6 SAND2-011 COPCs EPA split
7 SAND2-012 COPCs duplicate, EPA split
8 SAND2-014 COPCs, Agronomics
9 SAND2-015 COPCs EPA split

10 SAND2-016 COPCs
11 SAND2-017 COPCs
12 SAND2-019 COPCs EPA split
13 SAND2-020 COPCs

1 SAND3-002 COPCs EPA split
2 SAND3-005 COPCs
3 SAND3-006 COPCs
4 SAND3-008 COPCs EPA split
5 SAND3-009 COPCs
6 SAND3-010 COPCs EPA split
7 SAND3-014 COPCs duplicate, EPA split
8 SAND3-017 COPCs, SPLP, Agronomics
9 SAND3-022 COPCs EPA split

10 SAND3-024 COPCs
11 SAND3-025 COPCs
12 SAND3-026 COPCs
13 SAND3-027 COPCs, Agronomics

1 SAND3-004 COPCs
2 SAND3-012 COPCs

1 NEMSA-001 COPCs, Agronomics
2 NEMSA-002 COPCs
3 NEMSA-003 COPCs, Agronomics
4 NEMSA-004 COPCs
5 NEMSA-005 COPCs

1 YARD-001 COPCs, Agronomics
2 YARD-002 COPCs
3 YARD-003 COPCs
4 YARD-004 COPCs, Agronomics
5 YARD-005 COPCs, Agronomics

Sand Backfill No. 2

Sand Backfill No. 3 Boundary Confirmation

Sand Backfill No. 3

Non-Economic Material Storage Area

Boneyard
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Surface
Sample
Number

Location
Identification Analytical Suite Notes

Table B.1
Surface Soil Sample Summary

1 HOME1-001 COPCs
2 HOME1-002 COPCs
3 HOME1-003 COPCs
4 HOME1-004 COPCs
5 HOME1-005 COPCs
6 HOME2-001 COPCs
7 HOME2-002 COPCs
8 HOME2-003 COPCs
9 HOME2-004 COPCs duplicate

10 HOME2-005 COPCs
11 HOME3-001 COPCs
12 HOME3-002 COPCs
13 HOME3-003 COPCs
14 HOME3-004 COPCs
15 HOME3-005 COPCs
16 HOME4-001 COPCs
17 HOME4-002 COPCs duplicate
18 HOME4-003 COPCs
19 HOME4-004 COPCs
20 HOME4-005 COPCs
21 HOME5-001 COPCs
22 HOME5-002 COPCs
23 HOME5-003 COPCs
24 HOME5-004 COPCs
25 HOME5-005 COPCs
26 HOME6-001 COPCs
27 HOME6-002 COPCs
28 HOME6-003 COPCs
29 HOME6-004 COPCs
30 HOME6-005 COPCs
31 HOME7-001 COPCs
32 HOME7-002 COPCs
33 HOME7-003 COPCs
34 HOME7-004 COPCs
35 HOME7-005 COPCs
36 HOME8-001 COPCs
37 HOME8-002 COPCs
38 HOME8-003 COPCs
39 HOME8-004 COPCs
40 HOME8-005 COPCs
41 HOME9-001 COPCs
42 HOME9-002 COPCs
43 HOME9-003 COPCs
44 HOME9-004 COPCs
45 HOME9-005 COPCs

Home Sites

Page 5 of 6



Surface
Sample
Number

Location
Identification Analytical Suite Notes

Table B.1
Surface Soil Sample Summary

1 VENT8-002 COPCs duplicate
2 VENT8-006 COPCs
3 VENT8-019 COPCs EPA split
4 VENT8-031 COPCs
5 VENT3-034 COPCs EPA split

1 TP-001 COPCs EPA split
2 TP-009 COPCs
3 TP-013 COPCs
4 TP-024 COPCs duplicate
5 TP-027 COPCs EPA split

Vent Holes 3 & 8

Trailer Park
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Sample ID Lab ID
Depth
(fbgs) Analytical Suite Notes

NECR1-SB-016 C06111057-012 0.5 COPCs
NECR1-SB-016 [5.0] C06111057-014 5.0 COPCs
NECR1-SB-016 [10.0] C06111057-015 10.0 COPCs
NECR1-SB-016 [15.0] C06111057-016 15.0 COPCs
NECR1-SB-016 [20.0] C06111057-017 20.0 COPCs
NECR1-SB-046 C06111057-003 0.5 COPCs
NECR1-SB-046 [5.0] C06111057-044 5.0 COPCs
NECR1-SB-046 [10.0] C06111057-045 10.0 COPCs
NECR1-SB-046 [15.0] C06111057-046 15.0 COPCs
NECR1-SB-046 [20.0] C06111057-047 20.0 COPCs
NECR1-SB-046 [25.0] C06111057-048 25.0 COPCs
NECR1-SB-046 [30.0] C06111057-049 30.0 COPCs
NECR1-SB-90 [5.0] C06111057-021 5.0 COPCs
NECR1-SB-90 [10.0] C06111057-022 10.0 COPCs
NECR1-SB-90 [15.0] C06111057-023 15.0 COPCs
NECR1-SB-90 [20] C06111057-024 20.0 COPCs
NECR1-SB-90 [25] C06111057-025 25.0 COPCs
NECR1-SB-90 [30.0] C06111057-026 30.0 COPCs
NECR1-SB-90 [35.5] C06111057-027 35.0 COPCs
NECR1-SB-90 [40] C06111057-028 40.0 COPCs
NECR1-SB-90 [45] C06111057-029 45.0 COPCs
NECR1-SB-095 [0.5] C06111057-078 0.5 COPCs
NECR1-SB-095 [5.0] C06111057-018 5.0 COPCs
NECR1-SB-095 [10.0] C06111057-019 10.0 COPCs
NECR1-SB-095 [14.0] C06111057-020 14.0 COPCs
NECR1-SB-131 [5.0] C06111057-117 5.0 COPCs
NECR1-SB-131 [10.0] C06111057-118 10.0 COPCs
NECR1-SB-131 [15.0] C06111057-119 15.0 COPCs
NECR1-SB-131 [20] C06111057-120 20.0 COPCs
NECR1-SB-131 [24] C06111057-121 24.0 COPCs, TPH, VOCs

NECR1-TP-138 C06120405-010 3.5-4.0

NECR 2-TP-015 C06110906-021 0.5-1.0 COPCs
NECR 2-TP-020 C06110906-018 1.0-1.5 COPCs
NECR 2-TP-035 C06110906-015 1.0-1.5 COPCs
NECR 2-TP-039 C06110906-019 1.0-1.5 COPCs duplicate
NECR 2-TP-052 C06110906-016 1.5-2.0 COPCs
NECR 2-TP-052 C06110906-017 4.0-5.0 COPCs

SAND1-TP-030 C06120405-011 1-1.5 COPCs, SPLP
SAND1-TP-030 C06120405-020 3.5-4.0 COPCs
SAND1-TP-043 C06120405-012 1-1.5 COPCs
SAND1-TP-049 C06120405-013 1-1.52 COPCs
SAND1-TP-049 C06120405-014 3.5-4 COPCs duplicate
SAND1-TP-063 C06120405-016 0.5-1.0 COPCs, SPLP
SAND1-TP-063 C06120405-017 1.5-2.0 COPCs
SAND1-TP-068 C06120405-018 0.5-1.0 COPCs
SAND1-TP-068 C06120405-019 1.5-2.0 COPCs

SAND 2-TP-008 C06110906-026 0.5-1.0 COPCs
SAND 2-TP-011 C06110906-022 0.5-1.0 COPCs
SAND 2-TP-012 C06110906-023 1.5-2.0 COPCs
SAND 2-TP-017 C06110906-024 1.5-2.0 COPCs

NECR-1 Soil Borings

NECR-2 Test Pits

Sand Backfill No. 1 Test Pits

Table B.2
Subsurface Soil Sample Summary

Sand Backfill No. 2 Test Pits
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Sample ID Lab ID
Depth
(fbgs) Analytical Suite Notes

Table B.2
Subsurface Soil Sample Summary

SAND 2-TP-019 C06110906-025 1.0-1.5 COPCs

SAND3-TP-005 C06120235-066 0.5-1.0 COPCs
SAND3-TP-005 C06120235-067 1.5-2.0 COPCs
SAND3-TP-006 C06120235-068 0.5-1.0 COPCs
SAND3-TP-009 C06120235-069 0.5-1.0 COPCs, SPLP
SAND3-TP-014 C06120235-070 0.5-1.0 COPCs
SAND3-TP-014 C06120235-075 1.0-1.5 COPCs
SAND3-TP-025 C06120235-071 0.5-1.0 COPCs

1/2-SB-71 [10.0] C06111057-071 10.0 COPCs
1/2-SB-71 [15.0] C06111057-072 15.0 COPCs
1/2-SB-82 C06111057-073 0.5 COPCs
1/2-SB-82 [5.0] C06111057-074 5.0 COPCs
1/2-SB-82 [10.0] C06111057-075 10.0 COPCs
1/2-SB-82 [15] C06111057-076 15.0 COPCs
1/2-SB-82 [20] C06111057-077 20.0 COPCs
Pond12-SB-071 C06111057-069 0.5 COPCs
Pond12-SB-71 [5.0] C06111057-070 5.0 COPCs

POND12-TP-030 C06120235-057 2.0-3.0 COPCs
POND12-TP-030 C06120235-058 4.5-5.0 COPCs
POND12-TP-035 C06120235-059 1.0-1.5 COPCs
POND12-TP-035 C06120235-060 2.0-2.5 COPCs
POND12-TP-035 C06120235-061 9.0-9.5 COPCs
POND12-TP-058 C06120235-062 4.5-5.0 COPCs
POND12-TP-058 C06120235-063 8.5-9.0 COPCs

3/3a-SB-61 C06111057-111 0.5 COPCs
3/3a-SB-61 [5.5] C06111057-112 5.5 COPCs
3/3a-SB-61 [10.0] C06111057-113 10.0 COPCs
3/3a-SB-61 [15.0] C06111057-114 15.0 COPCs
3/3a-SB-61 [20.0] C06111057-115 20.0 COPCs
3/3a-SB-61 [25.0] C06111057-116 25.0 COPCs

POND3-TP-007 C06120336-042 5.0-5.5 COPCs
POND3-TP-007 C06120336-043 9.0-9.5 COPCs
POND3-TP-014 C06120336-044 6.5-7.0 COPCs
POND3-TP-014 C06120336-045 8.5-9.0 COPCs
POND3-TP-029 C06120336-046 3.0-3.5 COPCs
POND3-TP-029 C06120336-047 6.0-6.5 COPCs
POND3-TP-029 C06120336-048 9.0-9.5 COPCs
POND3-TP-037 C06120336-049 0-0.5 COPCs
POND3-TP-037 C06120336-050 5.0-5.5 COPCs
POND3-TP-037 C06120336-051 8.5-9.0 COPCs

SEDPAD-TP-006 C06120405-001 1.5-2.0 COPCs
SEDPAD-TP-006 C06120405-002 3.0-3.5 COPCs
SEDPAD-TP-012 C06120405-003 1.0-1.5 COPCs
SEDPAD-TP-012 C06120405-004 1.5-2.0 COPCs
SEDPAD-TP-014 C06120405-005 0.5-1.0 COPCs
SEDPAD-TP-014 C06120405-006 1.0-1.5 COPCs
SEDPAD-TP-021 C06120405-007 5.0-5.5 COPCs
SEDPAD-TP-021 C06120405-008 10.0-10.5 COPCs
SEDPAD-TP-026 C06120405-009 0.5-1.0 COPCs

Ponds 1 and 2 Soil Borings

Ponds 1 and 2 Test Pits

Pond 3/3a Soil Borings

Pond 3/3a Test Pits

Sediment Pad Test Pits

Sand Backfill No. 3 Test Pits
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Sample ID Lab ID
Depth
(fbgs) Analytical Suite Notes

Table B.2
Subsurface Soil Sample Summary

ARROYO-SB-001 C06120235-072 0-1.0 COPCs
ARROYO-SB-001 C06120235-073 1.0-2.0 COPCs
ARROYO-SB-001 C06120235-074 2.0-3.0 COPCs
ARROYO-SB-002 C06120336-001 0-1.0 COPCs
ARROYO-SB-002 C06120336-002 1.0-2.0 COPCs
ARROYO-SB-002 C06120336-003 2.0-3.0 COPCs
ARROYO-SB-003 C06120336-004 0-1.0 COPCs
ARROYO-SB-003 C06120336-005 1.0-2.0 COPCs
ARROYO-SB-003 C06120336-006 2.0-3.0 COPCs
ARROYO-SB-004 C06120336-007 0-1.0 COPCs
ARROYO-SB-004 C06120336-008 1.0-2.0 COPCs
ARROYO-SB-004 C06120336-009 2.0-3.0 COPCs
ARROYO-SB-005 C06120336-010 0-1.0 COPCs
ARROYO-SB-005 C06120336-011 1.0-2.0 COPCs
ARROYO-SB-005 C06120336-012 2.0-3.0 COPCs
ARROYO-SB-006 C06120336-013 0-1.0 COPCs
ARROYO-SB-006 C06120336-014 1.0-2.0 COPCs
ARROYO-SB-006 C06120336-015 2.0-3.0 COPCs
ARROYO-SB-007 C06120336-016 0-1.0 COPCs
ARROYO-SB-007 C06120336-017 1.0-2.0 COPCs
ARROYO-SB-007 C06120336-018 2.0-3.0 COPCs
ARROYO-SB-008 C06120336-019 0-1.0 COPCs
ARROYO-SB-008 C06120336-020 1.0-2.0 COPCs duplicate
ARROYO-SB-008 C06120336-021 2.0-3.0 COPCs duplicate
ARROYO-SB-009 C06120336-024 0-1.0 COPCs
ARROYO-SB-009 C06120336-025 1.0-2.0 COPCs
ARROYO-SB-009 C06120336-026 2.0-3.0 COPCs
ARROYO-SB-010 C06120336-027 0-1.0 COPCs
ARROYO-SB-010 C06120336-028 1.0-2.0 COPCs
ARROYO-SB-010 C06120336-029 2.0-3.0 COPCs

NEMSA-TP-001 C06110906-027 0-0.5 COPCs
NEMSA-TP-001 C06110906-028 1.0-1.5 COPCs
NEMSA-TP-001 C06110906-029 4.0-5.0 COPCs
NEMSA-TP-001 C06110906-030 6.0-6.5 COPCs
NEMSA-TP-002 C06120336-030 0-0.25 COPCs
NEMSA-TP-002 C06120336-031 0.25-0.75 COPCs
NEMSA-TP-002 C06120336-032 5.5-6.0 COPCs
NEMSA-TP-002 C06120336-033 7.0-7.5 COPCs
NEMSA-TP-003 C06120336-034 0-0.5 COPCs
NEMSA-TP-003 C06120336-035 1.5-2.0 COPCs
NEMSA-TP-003 C06120336-036 4.0-4.5 COPCs
NEMSA-TP-004 C06120336-037 0-0.5 COPCs
NEMSA-TP-004 C06120336-052 1.0-1.5 COPCs
NEMSA-TP-004 C06120336-053 6.0-6.5 COPCs
NEMSA-TP-004 C06120336-038 8.5-9.0 COPCs
NEMSA-TP-005 C06120336-039 0-0.5 COPCs
NEMSA-TP-005 C06120336-040 4.0-4.5 COPCs
NEMSA-TP-005 C06120336-041 8.0-8.5 COPCs

YARD-TP-001 C06110906-031 0-0.5 COPCs, TCLP TCLP SampID C06120227-001
YARD-TP-001 C06120235-021 1.0-1.5 COPCs
YARD-TP-002 C06120235-023 0-0.5 COPCs
YARD-TP-002 C06120235-024 1.5-2.0 COPCs, TCLP TCLP SampID C06120227-002

NEMSA Soil Borings

Boneyard Test Pits

Unnamed Arroyo Soil Borings
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Sample ID Lab ID
Depth
(fbgs) Analytical Suite Notes

Table B.2
Subsurface Soil Sample Summary

YARD-TP-002 C06120235-025 9.5-10.0 COPCs, TCLP TCLP SampID C06120227-011
YARD-TP-003 C06120235-026 0-0.5 COPCs
YARD-TP-003 C06120235-027 1.0-1.5 COPCs, TCLP TCLP SampID C06120227-010
YARD-TP-004 C06120235-022 0-0.5 COPCs
YARD-TP-004 C06120235-028 0.5-1.0 COPCs, TCLP TCLP SampID C06120227-003
YARD-TP-004 C06120235-029 5.5-6.0 COPCs, TCLP TCLP SampID C06120227-004
YARD-TP-004 C06120235-030 7.0-7.5 COPCs, TCLP TCLP SampID C06120227-007
YARD-TP-004 C06120235-031 9.5-10.0 COPCs, TCLP duplicate, TCLP SampID C06120227-006
YARD-TP-005 C06120235-033 0-0.5 COPCs
YARD-TP-005 C06120235-034 2.5-3.0 COPCs, TCLP TCLP SampID C06120227-005
YARD-TP-005 C06120235-035 4.5-5.0 COPCs, TCLP TCLP SampID C06120227-008
YARD-TP-005 C06120235-036 8.5-9.0 COPCs, TCLP TCLP SampID C06120227-009
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B1.0  DATA VERIFICAITON 

B1.1  INTRODUCTION 

This report presents a summary of the verification results for the sample data collected as 
part of Removal Site Evaluation performed for United Nuclear Corporation (UNC) 
specific to the Northeast Church Rock (NECR) site.   

Samples were analyzed by Energy Laboratories Incorporated of Casper, Wyoming.  
Samples were analyzed for at least one of the following: 

Various agronomic methods 

Volatile Organic Compounds (VOCs) by U.S. EPA method SW-846 8260B 

Semi-Volatile Organic Compounds (SVOCs) by U.S. EPA method SW-846 
8270C

Metals by U.S. EPA methods SW846 6010B, 6020, 7470A, and 7471A 

Radium-226 by U.S. EPA methods  

Toxicity Characteristic Leaching Procedure (TCLP) metals by U.S. EPA 
method SW1311/6010B 

Synthetic Precipitation Leaching Procedure (SPLP) metals by U.S. EPA 
method SW1312/6020 

Synthetic Precipitation Leaching Procedure (SPLP) radium-226 by U.S. EPA 
method SW1312/903.0. 

The analytical results are expressed in terms of precision, accuracy, representativeness, 
comparability, and completeness (PARCC).  This data evaluation is presented in terms of 
the PARCC criteria and was based on the specific criteria presented in the Quality
Assurance Project Plan, United Nuclear Corporation, Northeast Church rock Site 
(QAPP), (MWH 2006): 

The analytical data were verified and qualified based on the results of the following data 
evaluation parameters or quality control (QC) samples: 

Compliance with the QAPP 

Sample preservation 

Sample extraction and analytical holding times 

Method, equipment rinseate, and initial/continuing calibration blank 
(ICB/CCB) sample results 

Reporting limits (RL) 

Field replicate sample results 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Instrument tune results (gas chromatography/mass spectroscopy [GC/MS] 
analyses only) 

Initial calibration (ICAL), initial calibration verification (ICV), and continuing 
calibration verification standards (CVS) results  

Interference check samples (ICS) (metals analysis only) 

Surrogate spike recoveries (organic analyses only) 

Matrix spike/matrix spike duplicate (MS/MSD) sample results 

Laboratory control sample (LCS) and laboratory control sample duplicate 
(LCD) results 

Internal standard (IS) results (GC/MS analyses only) 

Laboratory replicate results. 

Data verification for all VOC, SVOC, and metals methods were performed the MWH 
Project Chemist.  Data verification of the radium-226 data was performed Laboratory 
Data Consultants of Carlsbad, California. A level III verification was performed on all 
sample data with a Level IV data verification for ten percent of the data.  The data from 
agronomic methods were not verified because QC criteria are not established for the 
methods.   

As discussed previously, a Level IV verification was conducted for 10 percent of the data 
in accordance with the QAPP.  In addition to the QC parameters reviewed during the 
Level III verification process, the following data review was conducted as part of the 
Level IV verification: 

Review of raw data from the instrument (i.e. chromatograms, quantitation 
reports, spectra) 

Back check of all calculations 

Review of sample preparation and analytical logs. 

The following sections describe the data verification procedures, discuss data that have 
significant QC problems (i.e., rejected data), and describe any analytical method or 
QAPP deviations.   

The results of the sample analyses are summarized in the main body of this report.  
Sample data qualified due to the data verification are presented in Table B.3. 
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B2.0  DATA VERIFICATION RESULTS 

B2.1  COMPLETENESS EVALUATION 

B2.1.1  Sampling Completeness 

B2.1.1.1  All samples and QC samples were collected as scheduled resulting in 100 
percent completeness for this project. 

B2.1.2  Analytical Completeness 

B2.1.2.1.  Analytical completeness was evaluated on a per analyte basis using the 
following equation: 

Completeness = Number of valid data points
Total number of measurements

100

Where: The number of valid data points is the total number of valid analytical 
measurements based on the precision, accuracy, and holding time evaluation. 

Based on the results of the data verification described in the following sections, all data 
are considered valid as qualified.  Analytical completeness was 100 percent, which met 
the 95 percent analytical completeness goal established in the QAPP. 

B2.2  REPRESENTATIVENESS EVALUATION

Representativeness is a qualitative expression of the degree to which sample data 
accurately and precisely represent a characteristic of a population, a sampling point, or an 
environmental condition.  Representativeness is maximized by ensuring that, for a given 
project, the number and location of sampling points and the sample collection and 
analysis techniques are appropriate for the specific investigation, and that the sampling 
and analysis program provides information that reflects "true" site conditions.  
Laboratory data were evaluated for representativeness by assessing compliance with the 
following: 

Laboratory compliance with the QAPP 

Sample preservation 

Sample extraction and analyses holding times 

Method blank, equipment rinseate blank, and ICB/CCB sample results 

Reporting limits 

Field replicates. 

X 
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B2.2.1  Quality Assurance Project Plan Compliance Evaluation 

Based on the data verification, all samples were analyzed following the quality control 
criteria specified in the QAPP, with the following exception.  The VOC samples were 
prepared using the high soil concentration method.  This caused an increase in the RLs 
which is discussed later in the section B2.2.8 of this report.

B2.2.2  Sample Preservation Evaluation 

All samples were preserved as specified in the QAPP. 

B2.2.3  Holding Time Evaluation 

Holding time reflects the length of time after sample collection that a sample or extract 
remains representative of environmental conditions.  Depending on the analysis, either 
one, two, or three holding times were evaluated. 

For the VOC and metals analyses, the length of time between sample collection 
and sample analysis was evaluated. 

For the SVOC analysis the length of time from sample collection to sample 
extraction, and the length of time from sample extraction to sample analysis was 
evaluated.

For the SPLP and TCLP analyses the length of time from sample collection to 
sample leaching, and the length of time from sample leaching to sample analysis 
was evaluated. 

Holding times were compared to standard method specific holding times specified in the 
QAPP.  All holding times were met except for one VOC sample that was analyzed one 
day beyond the established holding time from sample collection to analysis.  Because the 
sample collection to analysis holding time was exceeded by only one day and the sample 
preservation criterion was met, it is the professional judgment of the Project Chemist that 
the data are representative of the sample and therefore the no sample data were qualified. 

B2.2.4  Method, Equipment Rinseate, and ICB/CBB Blank Evaluation.  If target 
analytes were detected in a blank and an associated investigative sample, data were 
evaluated and qualified using the following criteria: 

Non-Common Laboratory Contaminants.  If a target analyte was detected 
in a blank and in an associated sample, and the concentration of the analyte in 
the environmental sample was less than five times the concentration detected 
in the blank, the detection of the analyte in the sample was considered a false 
positive.  The sample datum was qualified with a “UB” flag to indicate that 
the datum is considered not detected at the concentration reported based on 
blank data.  If the concentration of a target analyte in the environmental 
sample was greater than five times the concentration detected in an associated 
blank, the sample datum was with a “B” flag to indicate the analyte was 
detected in an associated blank. 

Common Laboratory Contaminants.  If a target analyte was detected in a 
blank and in an associated sample, and the concentration of the analyte in the 
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environmental sample was less than ten times the concentration detected in 
the blank, the detection of the analyte in the sample was considered a false 
positive.  The sample datum was qualified with a “UB” flag to indicate the 
datum is considered not detected at the reported concentration based on blank 
data.  If the concentration of a target analyte in the environmental sample was 
greater than ten times the concentration detected in an associated blank, the 
sample datum was qualified with a “B” flag to indicate the analyte was 
detected in an associated blank. 

Sample Concentration Substantially Greater than Blank Concentration.
If a target analyte was detected in a blank and in an associated sample, and the 
concentration of the analyte in the environmental sample was greater than 
fifty times the concentration detected in the blank, sample data were not 
qualified because it was determined that the associated blank concentration 
could have no affect on data quality. 

B2.2.5  Method Blank Evaluation 

The method blank contains all the reagents used in the processing of samples and is 
carried through the complete analytical procedure used for the samples.  Sample data 
qualified due to method blank results were qualified as described previously and are 
listed in Table B.3 with “MB” as the QC type. 

B2.2.6  Equipment Rinseate Blanks 

Equipment rinseate blanks were collected by rinsing decontaminated sampling equipment 
with distilled water to assess possible target analyte carry-over between environmental 
sample locations.  No analytes were detected in the equipment rinseate blanks. 

B2.2.7  Initial and Continuing Calibration Blank Evaluation 

Initial and continuing calibration blank samples were analyzed with each sample batch 
for methods SW-846 6010B and 6020 (inductively coupled plasma [ICP]) to determine 
whether the analytical instrument is stable throughout analysis.  The same criteria that 
were used to evaluate the sample blanks described previously were used to evaluate the 
ICB/CCB and associated sample data.  However, if the concentration in the ICB/CCB 
was less than the reporting limit, no action was taken.  No sample data were qualified due 
to ICB/CCB data. 

B2.2.8  Reporting Limits.

The RL is the lowest concentration that can be reliably achieved within limits of 
precision and accuracy during routine instrument operating conditions and is based on the 
method detection limit (MDL) for each analyte.  For this project, all sample data were 
reported to the RL established in the QAPP, with the following exceptions: 

For samples that required a dilution due to either high analyte concentration or 
interference, the RL was multiplied by the dilution factor.  It should be noted 
that all raised reporting limits were less that the preliminary remediation goal 
(PRG) listed in the QAPP. 

• 
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The SPLP radium-226 data was reported to 0.2 picocuries per liter (pCi/l) 
instead of 0.1 pCi/l. 

All soil samples for VOC analysis were prepared using the high concentration 
soil method.  This resulted in the VOC RLs established in the QAPP to be 
multiplied by 100.  

B2.2.9  Field Replicate Evaluation 

Field replicate samples were collected and analyzed to evaluate sampling and analytical 
precision.  Because precision is affected by several variables including sample 
heterogeneity, sample collection procedures, sample preparation and sample analysis, the 
results of field replicates were used as additional evidence to support data quality rather 
than as a basis for accepting, qualifying or rejecting the data.  The relative percent 
difference (RPD) was calculated only for those analytes that were detected above the RL 
in both the environmental and field replicate samples.  The RPDs were less than the 
guidance RPD of 30 percent established in the QAPP except for two radium-226 results, 
nine selenium results, and one bis-2-ethylhexyl phthalate result.  The high RPD for these 
samples is most likely due to sample heterogeneity.   

B2.3  ACCURACY EVALUATION 

Accuracy is a measure of the bias of a method or the level of agreement between a 
measurement and a known true value.  Accuracy is evaluated by percent recovery (%R), 
which is calculated using the following equation: 

%R  A B
C

 x  100

Where: A = the measured concentration of the spiked analyte in a spiked 
sample 

 B = the measured concentration of the spiked analyte in an unspiked 
sample 

 C = the concentration of the analyte used for spiking. 

Laboratory data were evaluated for accuracy by assessing compliance with the following: 

Instrument tune results (GC/MS analyses only) 

ICAL, ICV, CVS results.  

ICS (metals analysis only) 

Surrogate spike recoveries (organic analyses only) 

MS/MSD sample results 

LCS and LCD results. 

IS results ( GC/MS analyses only) 

• 
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B2.3.1  Tune Standard Evaluation. 

For gas chromatography/mass spectroscopy (GC/MS) methods the analytical instruments 
must be tuned to demonstrate that the instrument is functioning such that it will detect the 
compounds of interest during analysis.  Sample analysis can not proceed unless the tune 
standard criteria are met; otherwise sample data are flagged with an “R” and are not 
usable.  In addition sample must be analyzed within twelve hours of the instrument tune 
standard.  Samples analyzed outside the twelve hour winder are flagged with an “R” and 
are not usable.  All tune standards were within the acceptance criteria specified in the 
laboratories’ SOPs. 

B2.3.2  Initial Calibration, Initial Calibration Verification, and Continuing 
Calibration Verification Standards Evaluation 

The ICAL, ICV, and CVS were analyzed prior to and during sample analysis as specified 
by the analytical method.  The ICAL is used to demonstrate linearity of instrument 
calibration, the ICV is used to verify the ICAL by using a second source standard, and the 
CVS is used to assess whether the ICAL remains valid.  The ICAL, ICV, and CVS results 
were evaluated against the method specific QC criteria.  If either the ICAL , ICV, or CVS 
QC criteria were not met the data for all samples associated with the ICAL , ICV, or CVS 
were qualified as follows:  

ICAL Outside Acceptance Criteria.  If the relative standard deviation 
(RSD) or correlation coefficient (r2) was outside acceptance criterion, the 
calibration curve was evaluated to determine which standard caused the non-
conformance.  If the lowest level of the calibration curve was not the cause of 
the non-conformance, and the laboratory demonstrated that the RL was met, 
no non-detect data were qualified.  For detected compounds where the RSD or 
r2 exceeded the acceptance criteria, the data were considered estimated with 
an unknown bias and were qualified with a “J” flag. 

ICAL Average Relative Response Factor (RRF) Outside Acceptance 
Criteria (GC/MS Analysis Only).  If the RRF is outside acceptance criteria 
for system performance check compounds (SPCCs) (refer to the QAPP for 
method specific criteria) or the acceptance criteria of > 0.05 for non-SPCC 
compounds, the sample data were qualified as follows.  If the analytes were 
not detected in the associated samples, the sample results were labeled with a 
“R” flag to indicate the data are not usable.  If the corresponding analytes 
were detected in the associated samples, the sample results were qualified 
with a “J” flag to indicate the data are estimated. 

ICV Percent Difference (%D) or Percent Drift (% Drift) Outside 
Acceptance Criteria.  If the ICV %D (RSD used) or the % Drift (r2 used)  
was outside acceptance criteria bias was first determined.  If the bias was high 
non-detected analytes, associated with the ICV, were not qualified; detected 
analytes associated with the ICV were qualified with a “J+” flag indicating the 
datum was estimated, potentially biased high.  If the bias was determined to 
be low, non-detected analytes associated with the ICV were qualified with a 
“UJ” flag indicating the RL is estimated; detected analytes associated with the 
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ICV were qualified with a “J-” flag indicating the data are estimated, 
potentially biased low. 

CVS Percent Difference (%D) or Percent Drift Outside Acceptance 
Criteria.  If the  CVS %D or the % Drift was outside acceptance criteria the 
bias was determined.  If the bias was high, non-detected analytes associated 
with the CVS, were not qualified; detected analytes associated with the CVS 
were qualified with a “J” flag indicating the datum was estimated, potentially 
biased high.  If the bias was determined to be low non-detected analytes 
associated with the CVS were qualified with a “UJ” flag indicating the RL is 
estimated; detected analytes associated with the CVS were qualified with a 
“J” flag indicating the data are estimated, potentially biased low. 

CVS Average RRF Below Acceptance Criteria.  If the CVS average RRF 
was outside the acceptance criterion of <0.05 (for VOCs and SVOCs only), 
the sample data were qualified as follows.  Compounds below the acceptance 
criteria indicate a potential bias during sample analysis.  If the analytes were 
not detected in the associated samples, the sample results were labeled with a 
“R” flag to indicate the data may not be usable.  If the corresponding analytes 
were detected in the associated samples, the sample results were qualified 
with a “J” flag to indicate the data are estimated.

All ICAL and ICV result were within the acceptance criteria specified in QAPP.  Sample 
data qualified due CVS results are listed in Table B.3 with “CVS” as the QC type. 

B2.3.3  Interference Check Samples 

The ICP ICS verifies the laboratory inter-element and background correction factors.  
The following criteria were used to assess the results of the ICS.  No sample data were 
qualified if the percent recovery of the ICS for an analyte was greater than 120 percent 
and the sample results were less than the instrument detection limit (IDL).  If the percent 
recovery of an ICS for an analyte was greater than 120 percent, or between 50-79 
percent, and the sample results were greater than the IDL, the sample data were qualified 
with a “J” flag to indicate the data are estimated.  If the percent recovery of the ICS for an 
analyte was between 50-79 percent, and the sample results were less than the IDL, the 
sample data were qualified with a “UJ” flag to indicate the RL is estimated.  If the 
percent recovery of ICS for an analyte was greater than 50 percent, the sample data were 
flagged with an “R” flag to indicate that the data were unusable.  All ICS data were 
within acceptance criteria. 

B2.3.4  Surrogate Spike Evaluation 

Surrogate spike recoveries were used to evaluate the accuracy of the analytical data and 
to monitor laboratory control procedures for organic analyses.  Samples were spiked with 
surrogates according to the QAPP.  The surrogate spike recovery data were evaluated 
using the acceptance criteria outlined in the QAPP.  The following criteria were used to 
evaluate surrogate recoveries: 

Surrogate Recoveries Below Acceptance Criteria.  Surrogate recoveries 
below the acceptance criteria indicate a potential low bias during sample 
analysis.  Therefore, if the surrogate recovery was below the acceptance 
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criteria and the surrogate recovery was greater than or equal to ten percent, 
non-detect compounds associated with the surrogate were qualified with a 
“UJ” flag indicating the RL is estimated.  If the surrogate recovery was less 
than 10 percent, then the associated compounds were flagged with an “R” to 
indicate the data are not usable.  If analytes associated with the surrogates 
were detected in the sample, the sample results were qualified with a “J-” flag 
to indicate the data are estimated and are potentially biased low. 

Surrogate Recoveries Above Acceptance Criteria.  Surrogate recoveries 
above the acceptance criteria indicate a potential high bias during sample 
analysis.  Therefore, if the surrogate recovery was above the acceptance 
criteria, non-detected compounds associated with the surrogate were not 
qualified because of the potentially high bias.  If the compounds associated 
with the surrogate were detected in the sample, the sample results were 
qualified with a “J+” flag to indicate the data are estimated and potentially 
biased high.

Methods with Multiple Surrogates.   SVOC analyses require the use of 
multiple surrogate compounds.  All SVOC compounds and surrogates are 
identified as either “acid compounds” or “base/neutral (B/N) compounds”.  
There are three “acid surrogates” and three “B/N surrogates”.  If only one 
surrogate from each fraction was outside the acceptance criteria, no data were 
qualified, unless the surrogate recovery was less than ten percent.  When more 
that one surrogate from each fraction was outside the acceptance criteria only 
the data associated with the specific fraction outside acceptance criteria were 
qualified.  For example if two “acid surrogate compounds” were outside the 
acceptance criteria, then only the “acid compounds” were qualified. 

High and Low Surrogate Exceedences for the Same Sample.  Bias cannot 
be determined if one recovery is above and another surrogate is below 
acceptance criteria.  Therefore, if the number of surrogate failures exceeded 
the method allowable maximum, and analytes associated with the surrogates 
were not detected in the sample, the sample results were not qualified.  If the 
analytes associated with the failed surrogate were detected in the sample, the 
sample results were qualified with a “J” flag to indicate the data are estimated. 

All surrogate recoveries were within the acceptance criteria specified in the QAPP. 

B2.3.5  Matrix Spike/Matrix Spike Duplicate Samples Evaluation 

Site specific MS/MSD samples were analyzed to assess accuracy and to identify possible 
adverse matrix effects.  These samples were spiked with target analytes according to the 
QAPP before extraction or analysis.  The percent recoveries of the spiked compounds 
were compared to the QAPP established QC limits.  The following criteria were used to 
evaluate the MS/MSD samples: 

MS and/or MSD Recovery Below Acceptance Criteria.  Matrix spike 
compounds below the acceptance criteria indicate a potential low bias during 
sample analysis.  Therefore, if corresponding analytes were not detected in the 
parent sample, the sample data were qualified with a “UJ” flag indicating a 
possible false negative.  If corresponding analytes were detected in the parent 
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sample, the sample data were qualified with a “J” flag indicating the data are 
estimated and potentially biased low. 

MS and/or MSD Recovery Above Acceptance Criteria.  Matrix 
spike/matrix spike duplicate recoveries above the acceptance criteria indicate 
a potential high bias during sample analysis.  Therefore, if corresponding 
analytes were not detected in the parent sample, the sample data were not 
qualified because high recoveries indicate a high bias and do not affect non-
detected analytes.  If corresponding analytes were detected in the parent 
sample, the sample data were qualified with a “J” flag indicating the data are 
estimated and potentially biased high. 

High Analyte Concentration in Parent Sample.  If the concentration in the 
parent sample was more than four times the spiked analyte concentration, the 
overall change in the MS/MSD concentration is not significant enough for the 
instrument to detect the spiked compound.  Therefore, if the MS/MSD 
recoveries were outside the acceptance criteria, and the analyte concentrations 
in the parent sample were more than four times the spiked analyte 
concentration, no data were qualified. 

High and Low MS/MSD Exceedences.  Bias cannot be determined if a spike 
recovery is above the acceptance criterion in the MS and below the acceptance 
criterion in the MSD or vice versa.  Therefore, the following procedures were 
used to verify parent sample data.  Parent sample data were not qualified if the 
analytes were not detected in the parent sample for the MS/MSD analytes that 
were outside acceptance criteria.  Parent sample data were qualified with a “J” 
flag indicating the data are estimated if the MS/MSD analytes that were 
outside acceptance criteria were detected in the parent sample. 

It should be noted that, typically, MS/MSD results are not used as the sole basis for 
evaluating data usability and are used in conjunction with other available QC data.  Based 
on the other acceptable QC data available (i.e. surrogate recoveries, internal standard 
recoveries, and LCS recoveries) the data qualified due to MS/MSD results should not 
affect the decision making process.  Sample data qualified due to MS and MSD results 
are listed in Table B.3 with “MS” and “MSD” as the QC types. 

B2.3.6  Laboratory Control Sample/Laboratory Control Sample Duplicate 
Evaluation

LCS/LCDs were analyzed to assess accuracy in the absence of matrix effects.  Laboratory 
grade sand was spiked with target analytes according to the QAPP before analysis.  The 
percent recoveries of the spiked compounds were compared to the QAPP established QC 
limits.  The same criteria used to evaluate the MS/MSD samples described previously 
were used to evaluate the LCS/LCD, except that all sample batch data associated with the 
LCS/LCD were qualified.  All LCD recoveries were with in the acceptance criteria 
specified in the QAPP.  Sample data qualified due to LCS recoveries are listed in Table 
B.3 with “LCS” as the QC type. 

B2.3.7  Internal Standard Recoveries Evaluation 

• 
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Internal standards are used to assess accuracy and to determine the concentration of target 
analytes in samples for VOC analyses.  Internal standards are spiked in the sample after 
sample preparation/extraction, but prior to analysis.  Analyte concentration is determined 
using the following equation: 

 IS

ISS
 S

RF A
C  AC

Where: CS = Concentration of the analyte or surrogate. 

AS = Peak area (or height) of the analyte or surrogate. 

CIS = Concentration of the IS. 

AIS = Area of the IS   

RF = Average response factor of calibration curve. 

Accuracy was assessed by comparing the IS recovery to the control limits established by 
the method.  The following criteria were used to evaluate IS data: 

IS Recovery Below Acceptance Criteria.  If the IS recovery was below 50 
percent, non-detected analytes associated with the IS were qualified with a 
“UJ” flag indicating the RL is estimated.  Detected analytes were qualified 
with a “J” flag indicating the data were estimated. 

IS Recovery Above Acceptance Criteria.  If the IS recovery is above 200 
percent, undetected compounds were not qualified.  Detected compounds 
were qualified with a “J” flag indicating the data were estimated. 

All internal standard recoveries were within the acceptance criteria specified in the 
analytical methods. 

B2.4  PRECISION EVALUATION 

Precision measures the reproducibility of measurements under a given set of conditions.  
Laboratory precision was evaluated using the RPD calculated between the MS and MSD 
samples and between parent and field duplicate samples. 

Relative percent difference is calculated using the following equation: 

RPD  A B
A B / 2

 x 100

Where:  A and B are the reported concentrations for sample duplicate analyses. 

B2.4.1 Matrix Spike/Matrix Spike Duplicate Sample Evaluation 

The MS/MSD sample results were evaluated as follows.  If the RPD exceeded the 
acceptance criteria, corresponding analytes detected in the parent sample were qualified 
with a “J” flag indicating the data are estimated.  Because bias cannot be determined 

X 
=--

x 
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when target analytes are not detected in a sample, parent sample data for non-detected 
analytes were not qualified as long as all other accuracy components were met.  Sample 
data qualified due to the MS/MSD RPDs are listed in Table B.3 with “RPD” as the QC 
type.

B2.4.2 Laboratory Replicate Sample Evaluation. 

For metals and radium-226 analyses the laboratory prepared and analyzed a duplicate 
sample.  The RPD was calculated between the parent and laboratory replicate sample.  
The same criteria described above for the MS/MSD was used to evaluate RPD results 
between the parent and laboratory duplicate samples.  Sample data qualified due to 
laboratory replicate results are listed in Table B.3 with “LR” as the QC type. 

B2.4.3  Field Replicate Evaluation 

As discussed previously field replicate samples were collected and analyzed to evaluate 
sampling and analytical precision.  Because precision is affected by several variables 
including sample heterogeneity, sample collection procedures, sample preparation and 
sample analysis, the results of field replicates were used as additional evidence to support 
data quality rather than as a basis for accepting, qualifying or rejecting the data.  The 
RPD was calculated only for those analytes that were detected above the RL in both the 
environmental and field replicate samples.  The RPDs were less than the guidance RPD 
of 30 established in the QAPP except for two radium-226 results, nine selenium results, 
and one bis-2-ethylhexyl phthalate result. The high RPD for these samples is most likely 
due to sample heterogeneity.   

B2.5  Level IV Verfication 

As discussed previously, a Level IV verification was conducted for 10 percent of the data 
in accordance with the QAPP.  In addition to the QC parameters reviewed during the 
Level III verification process, the following data review was conducted as part of the 
Level IV verification: 

Review of raw data from the instrument (i.e. chromatograms, quantitation 
reports, spectra) 

Back check of all calculations 

Review of sample preparation and analytical logs. 

A review of the parameter indicated that the samples were prepared, analyzed and 
calculated properly.

B2.6  Comparability Evaluation 

Comparability is a qualitative parameter that expresses the confidence that one data set 
may be compared to another.  For this project, sample collection and analysis followed 
standard methods and the data were reported using standard units of measure as specified 
in the QAPP.  In addition, QC data for this project indicate the data are comparable.  As a 
result, the data from this project should be comparable to other data collected at this site 
using similar sample collection and analytical methodology. 

• 
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B3.0  DATA VERIFICATION SUMMARY 

Precision.  Based on the MS/MSD sample, laboratory replicate sample, and field 
replicate results, the data are precise as qualified. 

Accuracy.  Based on the tune, ICAL, ICV, CVS, IS, ICS, surrogate, MS/MSD, LCS, and 
internal standard results, the data are accurate as qualified.

Representativeness.  Based on the results of the sample preservation and holding time 
evaluation; the method, equipment rinseate, and ICB/CCB blank sample results; the field 
replicate sample evaluation; and the RL evaluation the data are considered representative 
of the site as qualified. 

Comparability.  Standard methods of sample collection and standard units of measure 
were used during this project.  The analysis performed by the laboratory was in 
accordance with current EPA methodology and the QAPP. 

Completeness.  Based on the results of the data verification, all data are considered valid 
as qualified.



Field Sample
Identification

Sample
Date

Analysis
Code Analyte

Sample
Result Units

QC
Type

QC
Result

QC
Limit

Added
Flag Comment

NECR1-SB-131 [20] 11/16/06 E901.1 Radium-226 1.2 pCi/g LR 40% <30% J Datum is estimated, bias unknown.  LR RPD outside 
acceptance criterion.

NECR1-SS-028 12/5/06 SW6020 Molybdenum 55.5 mg/kg MS
MSD

27%
33%

75-125 UJ Reporting limit is estimated.  MS and MSD recoveries 
below acceptance criterion, indicating a potential low bias.

NECR1-SS-281 11/28/06 SW6020 Selenium 53.1 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR1-SS-289 11/28/06 SW6020 Selenium 1 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR1-SS-293 11/28/06 SW6020 Selenium 3.2 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR1-SS-307 11/28/06 SW6020 Selenium 1.1 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR1-SS-307 11/28/06 SW6020 Uranium 0.0042 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

NECR2-SS-050 11/14/06 E901.1 Radium-226 1.2 pCi/g LR 34% <30% J Datum is estimated, bias unknown.  LR RPD outside 
acceptance criterion.

NECR2-SS-096 12/1/06 SW6020 Uranium 0.0035 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

NECR2-SS-109 12/1/06 E903.0 Radium-226 0.9 pCi/L LR 33% <30% J Datum is estimated, bias unknown.  LR RPD outside 
acceptance criterion.

NECR2-SS-109 12/1/06 SW6020 Uranium 0.0021 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

NECR-SS-238 11/28/06 SW6020 Selenium 1.4 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR-SS-240 11/28/06 SW6020 Selenium 0.5 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR-SS-240 11/28/06 SW6020 Uranium 0.0032 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

NECR-SS-240 DUP 11/28/06 SW6020 Selenium 1.1 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR-SS-262 11/28/06 SW6020 Selenium 1.1 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR-SS-265 11/28/06 SW6020 Selenium 0.4 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NECR-SS-266 11/28/06 SW6020 Selenium 0.6 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

NEMSA-TP-001 [6-6.5] 11/14/06 E901.1 Radium-226 1.3 pCi/g LR 60% <30% J Datum is estimated, bias unknown.  LR RPD outside 
acceptance criterion.

Table B.3
Summary of Qualified Data
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NEMSA-TP-005 [4-4.5] 12/1/06 SW6020 Uranium 27.3 mg/kg MS
MSD
MB

145%
140%

0.0008 mg/kg

75-125 J+ Datum is estimated, potentially biased high.  MS and MSD 
recoveries above acceptance criterion.  Analyte detected in 
associated method blank.  Sample concentration greater 
than fifty times associated blank concentration and 
therefore has no affect on analyte concentration.  Qualifier 
due MS and MSD recoveries only.

POND12-TP-030 [2-3] 12/2/06 SW6020 Selenium 13.2 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

POND12-TP-030 [4.5-5] 12/2/06 SW6020 Selenium 1.6 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

POND12-TP-035 [2-2.5] 12/2/06 SW6020 Selenium 11.2 D mg/kg LCS
RPD

68%
23%

70-130%
20%

J- Datum is estimated, potentially biased low.  LCS recovery 
below and MS/MSD RPD outside acceptance criteria.

POND12-TP-035 [2-2.5] 12/2/06 SW6020 Uranium 38.9 mg/kg MSD
RPD
MB

165%
26%

0.0010 mg/kg

75-125%
20%
N/A

J+ Datum is estimated, potentially biased high.  MSD recovery 
above and MS/MSD RPD outside acceptance criteria.
Analyte detected in associated method blank.  Sample 
concentration greater than fifty times associated blank 
concentration and therefore has no affect on analyte 
concentration.  Qualifier due  MSD recoveries and RPD 
only

POND12-TP-035 [2-2.5] 12/2/06 SW6020 Vanadium 31.6 mg/kg MSD
RPD

136%
24%

75-125%
20%

J+ Datum is estimated, potentially biased high.  MSD recovery 
above and MS/MSD RPD outside acceptance criteria.

POND12-TP-035) [1-1.5] 12/2/06 SW6020 Selenium 159 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

Sand1-SS-009 11/13/06 SW6020 Selenium 0.3 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-011 11/13/06 SW6020 Selenium 0.9 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-017 11/13/06 SW6020 Selenium 0.3 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-021 11/13/06 SW6020 Selenium 0.7 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-027 11/13/06 SW6020 Selenium 0.6 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-028 11/13/06 SW6020 Selenium 0.2 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-041 11/13/06 SW6020 Selenium 0.4 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-043 11/13/06 SW6020 Selenium 1.7 D mg/kg LR
MB

25%
0.02 mg/kg

<20% J Datum is estimated, bias unknown.  LR RPD outside 
acceptance criterion.  Analyte detected in associated 
method blank.  Sample concentration greater than fifty 
times associated blank concentration and therefore has no 
affect on analyte concentration.  Qualifier due  LR results 
only
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Sand1-SS-051 11/13/06 SW6020 Selenium 0.5 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand1-SS-063 11/13/06 SW6020 Selenium 3.5 D mg/kg LR
MB

24%
0.02 mg/kg

20% J Datum is estimated, bias unknown.  LR RPD outside 
acceptance criterion.  Analyte detected in associated 
method blank.  Sample concentration greater than fifty 
times associated blank concentration and therefore has no 
affect on analyte concentration.  Qualifier due LR results 
only

SAND1-TP-030 [1-1.5] 12/2/06 SW6020 Uranium 0.0024 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

SAND1-TP-063 [0.5-1] 12/2/06 E903.0 Radium-226 17 pCi/L LR 33% <30% J Datum is estimated, bias unknown.  LR RPD outside 
acceptance criterion.

Sand2-SS-003 11/13/06 SW6020 Selenium 0.9 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand2-SS-003 11/13/06 SW6020 Uranium 0.0012 D mg/l MB 0.0001 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand2-SS-004 11/13/06 SW6020 Selenium 0.8 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand2-SS-006 11/13/06 SW6020 Selenium 0.2 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand2-SS-010 11/13/06 SW6020 Selenium 0.3 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand2-SS-012 11/13/06 SW6020 Selenium 0.9 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand2-SS-015 11/13/06 SW6020 Selenium 0.8 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

Sand2-SS-212 11/13/06 SW6020 Selenium 0.9 D mg/kg MB 0.02 mg/kg N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

SAND3-SS-017 11/16/06 SW6020 Uranium 0.0015 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

SEDPAD-SS-011 11/17/06 SW6020 Uranium 0.0012 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

SEDPAD-SS-018 11/17/06 SW6020 Uranium 0.00096 mg/l MB 0.0001 mg/l N/A B Analyte detected in associated method blank.  Sample 
concentration greater than five time method blank 

TP-SS-001 12/1/06 SW6020 Selenium 6.6 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

TP-SS-009 12/1/06 SW6020 Selenium 39.8 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

TP-SS-013 12/1/06 SW6020 Selenium 101 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

TP-SS-024 12/1/06 SW6020 Selenium 1.7 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.
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TP-SS-027 12/1/06 SW6020 Selenium 0.8 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

TP-SS-224 12/1/06 SW6020 Selenium 1.1 D mg/kg LCS 68% 70-130% J- Datum is estimated, potentially biased low.  LCS recovery 
below acceptance criterion.

Yard-TP-001 (1-1.5) 11/30/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-002 (1.5-2.0) 11/30/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-002 (1.5-2.0) 11/30/06 SW8270C 2,4-Dinitrophenol <1.7 mg/kg MS
MSD

19%
20%

31-135 UJ Reporting limit is estimated.  MS and MSD recoveries 
below acceptance criterion, indicating a potential low bias.

Yard-TP-002 (9.5-10.0) 12/1/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-003 (1-1.5) 12/1/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-004 (0.5-1.0) 11/30/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-004 (5.5-6.0) 11/30/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-004 (7.0-7.5) 12/1/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-004 (9.5-10.0) 12/1/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-005 (2.5-3.0) 11/30/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-005 (4.5-5.0) 12/1/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-005 (8.5-9.0) 12/1/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Yard-TP-204 (7.0-7.5) 12/1/06 SW8260B Dichlorodifluoromethane <0.2 mg/kg CVS 23% ±20% UJ Reporting limit is estimated.  CVS %D below acceptance 
criterion, indicating a potential low bias.

Notes:
mg/kg milligrams per kilogram LCS Laboratory control sample
mg/l milligrams per liter LR Laboratory replicate
pCi/g picocuries per gram MB Method blank
pCi/l picocuries per liter MS Matrix spike
D Sample dilution required for analysis; reported values reflect the dilution. MSD Matrix spike duplicate
%D Percent difference RPD Relative percent difference
CVS Calibration verification standard
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LDC Report# 15801A29 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

United Nuclear Corporation, NE Church Riock Site 

August 17 through August 18, 2006 

September 7, 2007 

Soil 

Radium 226 

EPA Level Ill & IV 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06081541 

Sample Identification 

NECR BKG-01 ** 
NECR BKG-02 
NECR BKG-03** 
NECR BKG-04 
NECR BKG-05** 
NECR BKG-06 
NECR BKG-07** 
NECR BKG-08 
NECR BKG-09** 
NECR BKG-10 
NECR BKG-11 ** 
NECR BKG-12 
NECR BKG-13** 
NECR BKG-14 
NECR BKG-15 
NECR BKG-16 
NECR BKG-17 
NECR BKG-18 
NECR BKG-19 
NECR BKG-20 

NECR BKG-21 
NECR BKG-22 
NECR BKG-23 
NECR BKG-24 
NECR BKG-25 
NECR BKG-42 
NECR BKG-45 
NECR COR-A-19 
NECR BKG-10DUP 
NECR BKG-20DUP 
NECR COR-A-19DUP 

**Indicates sample underwent EPA Level IV review 

V:\LOGIN\MWH\UNC\ 15801 A29.U34 1 



Introduction 

This data review covers 31 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level Ill criteria since this review is 
based on QC data. 

V:\LOGIN\MWH\UNC\ 15801 A29.U34 2 



The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\MWH\UNC\ 15801 A29.U34 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined and a self-absorption curve was generated for each 
radionuclide of interest. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All samples in SDG Radium 226 More than twenty samples No more than twenty None 
C06081541 associated to a method samples to be associated 

blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

A or P 

p 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the 
method. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 

V:\LOGIN\MWH\UNC\ 15801 A29.U34 4 



b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable with the 
following exceptions: 

Sample Isotope Finding 

All samples in SDG Radium 226 More than twenty samples 
C06081541 associated to a laboratory 

control sample. 

Percent recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be associated to 
laboratory control sample. 

Chemical recovery analysis was not required by the method. 

V. Sample Result Verification 

Flag Aor P 

None p 

All sample result verifications were acceptable for samples on which a EPA Level IV 
review was performed. 

All sample result verifications met validation criteria with the following exceptions: 

Reported Recalculated 
Sample Isotope Concentration Concentration Flag A or P 

NECR BKG-01 ** Radium 226 0.8 pCi/g -0.3 pCi/g J (all detects) p 

NECR BKG-03** Radium 226 1.1 pCi/g -0.2 pCi/g J (all detects) p 

NECR BKG-05** Radium 226 1.1 pCi/g -0.5 pCi/g J (all detects) p 

NECR BKG-07** Radium 226 1.1 pCi/g -0.3 pCi/g J (all detects) p 

NECR BKG-09** Radium 226 1.2 pCi/g -0.2 pCi/g J (all detects) p 

NECR BKG-11 ** Radium 226 1.0 pCi/g -0.4 pCi/g J (all detects) p 

NECR BKG-13** Radium 226 1.0 pCi/g -0.2 pCi/g J (all detects) p 

Raw data were not evaluated for the samples reviewed by Level Ill criteria. 
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VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

VIII. Field Duplicates 

No field duplicates were identified in this SDG. 

V:\LOGIN\MWH\UNC\ 15801 A29. U34 6 



United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06081541 

I SDG I Sample I Isotope I Flag I Aor P I Reason I 
C06081541 NECR BKG-01 ** Radium 226 None p Method blank 

NECR BKG-02 
NECR BKG-03** 
NECR BKG-04 
NECR BKG-05** 
NECR BKG-06 
NECR BKG-07** 
NECR BKG-08 
NECR BKG-09** 
NECR BKG-10 
NECR BKG-11 ** 
NECR BKG-12 
NECR BKG-13** 
NECR BKG-14 
NECR BKG-15 
NECR BKG-16 
NECR BKG-17 
NECR BKG-18 
NECR BKG-19 
NECR BKG-20 
NECR BKG-21 
NECR BKG-22 
NECR BKG-23 
NECR BKG-24 
NECR BKG-25 
NECR BKG-42 
NECR BKG-45 
NECR COR-A-19 

C06081541 NECR BKG-01 ** Radium 226 None p Laboratory control 
NECR BKG-02 samples 
NECR BKG-03** 
NECR BKG-04 
NECR BKG-05** 
NECR BKG-06 
NECR BKG-07** 
NECR BKG-08 
NECR BKG-09** 
NECR BKG-10 
NECR BKG-11 ** 
NECR BKG-12 
NECR BKG-13** 
NECR BKG-14 
NECR BKG-15 
NECR BKG-16 
NECR BKG-17 
NECR BKG-18 
NECR BKG-19 
NECR BKG-20 
NECR BKG-21 
NECR BKG-22 
NECR BKG-23 
NECR BKG-24 
NECR BKG-25 
NECR BKG-42 
NECR BKG-45 
NECR COR-A-19 

V:\LOGIN\MWH\UNC\ 15801 A29.U34 7 



I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06081541 NECR BKG-01 ** Radium 226 J (all detects) p Sample result 

NECR BKG-03** verification 
NECR BKG-05** (recalculation) 
NECR BKG-07** 
NECR BKG-09** 
NECR BKG-11 ** 
NECR BKG-13** 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C0t>081541 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06081541 

No Sample Data Qualified in this SDG 
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LDC #: 15801A29 
SDG #: C06081541 

VALIDATION COMPLETENESS WORKSHEET 
Level Ill/IV 

Laboratory: Energy Laboratories, Inc. 

METHOD: Radium 226 (EPA Method 901.1) 

Date: I l·:>.:i-OCc. 

Page:_! of_J_ 
Reviewer: M &. 

2nd Reviewer: C7 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.. -- - A•-~ 

I. Technical holdina times 

Ila. Initial calibration 

llb. Calibration verification 

Ill. Blanks 

IVa. Matrix Soike/(Matrix Seikel Duelicates 

IVb. Laboratory control samples 

IVc. Chemical recoverv 

V. Samele result verification 

VI. Minimum dectectable activitv <MDAl 

VII. Overall assessment of data 

VIII. Field duplicates 

Vl\f c:-1...i • ·-

Note: A = Acceptable 

• 
A Samolina dates: f?-17-06 

A 
A 

SW 
"Jt'~ ~A '()UP 

Sw L-C5 

~ ,-Jo,t- v-er. 1,1.c.rJ 
II 

Sw Not reviewed for Level Ill validation. 

A 
A 
N 
N 

ND = No compounds detected 
R = Rinsate 

D= Duplicate 
TB = Trip blank 

. 

t-l-,_ v cJVa i,, 8-(8-0(;. 
·v 

N = Not provided/applicable 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Level IV validation . ( C./1 $01 

1 NECR BKG-01** 11 NECR BKG-11** 21 NECR BKG-21 31 NECR COR-A-19DUP 

2 NECRBKG-02 12 NECR BKG-12 22 NECR BKG-22 32 'f'f3S 
3 NECR BKG-03** 13 NECR BKG-13** 23 NECRBKG-23 33 

4 NECR BKG-04 14 NECRBKG-14 24 NECRBKG-24 34 

5 NECR BKG-05** 15 NECRBKG-15 25 NECR BKG-25 35 

6 NECR BKG-06 16 NECRBKG-16 26 NECR BKG-42 36 

7 NECR BKG-07** 17 NECRBKG-17 27 NECR BKG-45 37 

8 NECR BKG-08 18 NECRBKG-18 28 NECR COR-A-19 38 

9 NECR BKG-09** 19 NECRBKG-19 29 NECR BKG-10DUP 39 

10 NECR BKG-10 20 NECRBKG-20 30 NECR BKG-20DUP 40 

Notes: ________________________________ _ 

15801A29W.wpd 



Loe #:_ .... I ;_a_o_1 ..... A ...... ;1~-1_,___ 
SDG #:__.C:;...0_6_0_,B"-\"'"'5'--1.{......_I _ 

VALIDATION FINDINGS CHECKLIST 

Method:Radiochemistry(EPA Method q o, · I 

Were NIST traceable standards used for all calibrations? · ./ 
,, 

Was the check source identified by activity arid radionuclide? 

Were check sources including background counts analyzed at the requiried 
frequency and within laboratory control limits? 

Were a matrix spike (MS) analyzed fop each matrix in this SDG? ff o, indicate . 
which matrix does not have an assoi;:i~e~ MS/MSD ,or MS/DUP ol Water. 

Were the MS percent recoveries (%A) within the QC limits? If the sample 
concentration exceeded the spike concentration by a factor of 4 or more, no 
action was taken, ' 

Was a duplicate sample anaylzed at the required frequency of 5% in this SOG? 

Were all duplicate sample duplicate error rations (DER) .:s,1.42?. 

Were activities adjusted to reflect all sample dilutions and dry weight factors 
applicable to level IV validation? 

Were the Minimum Detectable Activities (MDA) < AL? 

RAD-EPA.N version 1.0 

.I 

/ 
./ 

Page:_,_of_..2:__ 
Reviewer: /'1<.,-

2nd Reviewer: \L 



LDC #:. _ _.;..1_;-_e ___ o_1 A--'--"-rJ __ 'I_ 
SDG #: __ C_6_6_0_8_1_5_1-1_1_ 

Target analytes were detected in the field blanks. 

RAD-EPA.IV version 1.0 

VALIDATION FINDINGS CHECKLIST 

' . 

Page:_.2._ofd 
Reviewer: M ~ 

2nd Reviewer:\ ./ ... 



LDC#: I t;f:Jo f A:;)9 
SDG #: COt.De1~&.f I 

VALIDATION FINDINGS WORKSHEET 
Blanks 

qo,. I MEJ OD: Radiochemistry (Method: _________ _ 

Y A Were blank analyses performed as required? If no, please see qualifications below. 

Page:_j_ot_l_ 
Reviewer: M (',. 

2nd Reviewer: .....---

Y N NA Were any activities detected in the blanks greater than the minimum detectable activity (MDA)? If yes, please see qualifications below. 

Units· Associated Samples· q If 

~. 
Blank ID Blank Sample Identification 

Action 
Level 

C;.,.J.,vio. . C,5' sa...,n{e~ tf_ f{tJC; ~fe.,-J +o 01-te. lhlUh-od b fee111 k, ., 

CY/ te(/';Q 
• . ~ Jc) s~""p\.Q..r . oev- kt tcJ, 

Qua_ I ! ,juvte/f' 
;;::i.e <A,..,i lo:1 (" .fv-oo;,,1, S'Dt:. = C 060615''1 I J 
11 $'et r,ip le f (ru.., 5l)(;,: cc €. o e, f S'-1~ I,. c.l( It! bd't.tcl, #= / ).01 5' 
:Jo sa..-i. l<t.t t Ire, VIII 5DG: ClJ1 t>Oet547 I 

.fo-/-e..l (ot; ~it mo le.r . 
Units· Associated Samples· 

---
Blank ID Blank Sample Identification 

Action 
Level 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
If there is activity in the blank above the MDA, sample results within 10x the blank activity will be qualified as not detected •u•. 

BLANKS.35.DOC 



LDC#: ,s-ea IA~q 
SDG #: COE>08t5'1 I 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample (LCS) 

METHOD: Radiochemistry {Method: __ c,'-0_1 ·-'-! ______ _, 

Pie e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y . N 'A Was a. laboratory control sample (LC.S) analyzed at the required frequency in this· SDG? 

N N 'A Were all LCS percent recoveries {%A) within the control limits of 75~125%? 
LEVEL IV ONLY: 
Y N N/A Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

# LCSID Matrix lsotooe %A tllmltsl Associated Samnles 

I ,C;.,J;.,q~ ' ~5 5a,,..pla.s l.61J'.fOt" ;~ 4,...,J -fo fl!J C) LCS s. 
I <J 

c.,. ; -lev-i °l 
. .c:: ~o ~4..,,.1(ar £).€,,!'- LCS 

I ' 
0""' t1 11 ~ti "'7P far . J\14vi.e_ /p 

Page:_l _of_{_ 
Reviewer: 1-1 G-

2nd Reviewer: ~ 

QualHications 

Comments: _____ .:::,3_....:S'...,.'D=C.~-•'-'11..._-s..o::.:;vie..=-_fo::;;:..:t"'"'-t'-'c.:;;..l-,;.,._-'(,::;,J:F..'--..:::/~'-O.;;...:..I S'~) ________________ _______ _ 

LCS.35 Version 1 .0 13/2/20001 



LDC#: IS BO A ¢1 
SDG #: CO'-Q BI 59 I 

VALIDATION FINDINGS WORKSHEET 
Sample Result Verification 

METHOD: Radiochemistry (Method: __ cr_o_1_. -'-1 __ __, 

II~ SamDle ID lsotone Renoned Result Cunlts1 Calculated Result Cunlts Flndlna 

I I i_A-~~fo o.s (fCi/"' -0.3 P"-;/,_ {-reci!i.le-" l4 teJ fe$tJ(t \ 
;J 3 \. I ( " - (). ~ 

u 
I \ ? 10 o/ .. J..:( I eret1c e ~/ 

3 t; I. I ( -o.~ I 

'f 1 1. I { -o. 3 { 

~ Cf ,., ( -o.:;i. 
b 11 1,0 ( - 0 .t..l ( 

1' 13 'I (.0 ( ' ) -o.;i. ( ) ,1, 

Page:_J__of_J__ 
Reviewer: MG,, 

2nd Reviewer?S;-· 
/ 

Quallflcatioris 

::f ~s /f 

I, 

Comments: _______________________________________________ _ 

SMPLRSLT Version 1.0 (3/2/2000} 



LDC #: / sea ( A ;).q 
SDG #: co~0815"~ I 

. VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Radiochemistry (Method: __ q_o_L_I _______ _, 

Page:_l_of_L_ 
Reviewer: MG-

2nd Reviewer: Ir. , 

Percent recoveries (%R) for a laboratory control sample, a matrix spike and a matrix spike duplicate sample were recaluculated using the following formula: 

o/oR = Found x 100 
True 

Where, Found = activity of each analyte measured in the analysis of the sample. 
True = activity of each analyte In the source. 

A matrix spike and matrix spike duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPO = \S-0 \ x 100 
(S+D)/2 

Sample ID 

LCS 

-

?q 

-

Where, S = Original sample activity 
D = Duplicate sample activity 

Type of Analysls Analyte 

Laboratory control sample 

Ra.~ ;);;>6 

Matrix spike sample 

-
Duplicate RPD 

Re.~ a;;c.i 

Chemical recovery 

-

- ulated 

Found/S (units) True/D (units) o/eR or RPD 

8.t;-0 ~e;;}) 8.7 ~c1,_) 9g 

- - --

{.oO ~C\) o.q 
-

(pC,J~) 11 

- - -

-
Acceptable 

%R or RPD (YIN) 

qe '( 

- -

11 y 

- -

Comments: Refer to appropriate worksheet for list of aualifications and associated samoles when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.35 \/,=1r~inn 1 n t::t/?/?nnn\ 



LDC#: I C:8 OIA 'J°I 
SDG #: Coe.081r;41 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Radiochemistry (Method: __ ..;.'1_0_1_ • .,..;! _____ __, 

Page:_! _of_!_ 
Reviewer: M G-

2nd reviewer: ,_.,.J 

Pie e see qualifications below for all questions answered "N". Not applicable, questions are identified as "NIA". 
Y N N 'A Have results been reported and calculated correctly?. 

N N 'A Are results within the calibrated range of the instruments? 

Analyte results for .tf:' 1
1 

R.~ - d~4 · ( Bi - .?
0

1':\) 
and verified using the following equation: 

Activity= 

(cpm - bckgrd cpm} 
(2.22)(E)(Vol)(CF) 

Recalculation: 

~oT ;~~:~:: (a, a-;})(o . DI~) ( D • 1i b 30) ( I 7 'I., a) 
· CF = %A, Self-absorbance, abundance, act. 

# Sample ID I Analyte , I Rct~ 1-;;,ro 
I 

;i 3 I ,ii f4,.. :r:1 ~ 
" I 

.J ~ 
',, f'e.t>..,,-a,· 

t-1 -, (<.t',i~;)-;JI.,,, 

t.; '7 /24 - a-;Jt.,. 

<o 11 R,4, ~ , ~" 

7 1'3 Rev~~(. 

reported with a positive detect were recalculated 

-C."33 

Reported Calculated 
Concentration Concentration Acceptable 

( pCi/4 ) ( pC, /c:,_} (Y/N) 
V V 

r-J 0.8 -a. 33 

I • I -0•\1 I 

I. I - o.S' / ' 

J • I -0.30 

I.~ -o.,r.( 

{ .0 -0.4 I 

/.0 -O.~\ ,Ii' 

Note: _______________________________________ _ 

RECALC.35 Version 1.0 (3/2/2000) 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 15801829 

Laboratory Data Consultants, Inc. 
Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

August 17, 2006 

January 4, 2007 

Soil 

Radium 226 

EPA Level Ill 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06081542 

Sample Identification 

NECR COR-8-01 
NECR COR-B-02 
NECR COR-B-03 
NECR COR-B-04 
NECR COR-B-05 
NECR COR-B-06 
NECR COR-B-07 
NECR COR-8-08 
NECR COR-B-09 
NECR COR-B-10 
NECR COR-B-40 
NECR COR-B-11 
NECR COR-B-12 
NECR COR-B-13 
NECR COR-B-14 
NECR COR-B-15 
NECR COR-8-45 
NECR COR-B-04OUP 
NECR COR-B-450UP 

1 



Introduction 

This data review covers 19 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined and a self-absorption curve was generated for each 
radionuclide of interest. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All samples in SDG Radium 226 More than twenty samples No more than twenty None 
C06081542 associated to a method samples to be associated 

blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

A or P 

p 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the 
method. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 
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b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable with the 
foilowing exceptions: 

Sample Isotope Finding 

All samples in SDG Radium 226 More than twenty samples 
C06081542 associated to a laboratory 

control sample. 

Percent recoveries (%A) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be associated to 
laboratory control sample. 

Chemical recovery analysis was not required by the method. 

V. Sample Result Verification 

Raw data were not reviewed for this SDG. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Flag 

None 

Data flags are summarized at the end of this report if data has been qualified. 

VIII. Field Duplicates 

No field duplicates were identified in this SDG. 

A 

A or P 

p 



United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06081542 

I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06081542 NECR COR-8-01 Radium 226 None p Method blank 

NECR COR-8-02 
NECR COR-8-03 
NECR COR-8-04 
NECR COR-8-05 
NECR COR-B-06 
NECR COR-8-07 
NECR COR-8-08 
NECR COR-8-09 
NECR COR-8-10 
NECR COR-8-40 
NECR COR-8-11 
NECR COR-8-12 
NECR COR-8-13 
NECR COR-B-14 
NECR COR-B-15 
NECR COR-B-45 

C06081542 NECR COR-B-01 Radium 226 None p Laboratory control 
NECR COR-8-02 samples 
NECR COR-8-03 
NECR COR-8-04 
NECR COR-8-05 
NECR COR-8-06 
NECR COR-8-07 
NECR COR-8-08 
NECR COR-8-09 
NECR COR-8-10 
NECR COR-8-40 
NECR COR-B-11 
NECR COR-B-12 
NECR COR-B-13 
NECR COR-B-14 
NECR COR-B-15 
NECR COR-B-45 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06081542 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06081542 

No Sample Data Qualified in this SDG 

\/•\ { r'\~lf\. 1\k4\A/U\ I lh.11°""\ -f con-c C<"\n I lf\.11') c:: 



LDC Report# 15801 C29 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

August 17 through August 18, 2006 

January 4, 2007 

Soil 

Radium 226 

EPA Level Ill 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06081547 

Sample Identification 

NECR-COR-A-01 
NECR-COR-A-02 
NECR-COR-A-03 
NECR-COR-A-04 
NECR-COR-A-05 
NECR-COR-A-06 
NECR-COR-A-07 
NECR-COR-A-08 
NECR-COR-A-09 
NECR-COR-A-10 
NECR-COR-A-50 
NECR-COR-A-11 
NECR-COR-A-12 
NECR-COR-A-13 
NECR-COR-A-14 
NECR-COR-A-15 
NECR-COR-A-55 
NECR-COR-A-16 
NECR-COR-A-17 
NECR-COR-A-18 

V:\LOGIN\MWH\UNC\ 15801 C29. UN3 

NECR-COR-A-1 0DUP 
NECR-COR-A-18DUP 

1 



Introduction 

This data review covers 22 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required . 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined and a self-absorption curve was generated for each 
radionuclide of interest. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All samples in SDG Radium 226 More than twenty samples No more than twenty None 
C06081547 associated to a method samples to be associated 

blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

di 
p 

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were not required by the 
method. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 
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b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable with the 
following exceptions: 

Sample Isotope Finding 

All samples in SDG Radium 226 More than twenty samples 
C06081547 associated to a laboratory 

control sample. 

Percent recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be associated to 
laboratory control sample. 

Chemical recovery analysis was not required by the method. 

V. Sample Result Verification 

Raw data were not reviewed for this SDG. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Flag 

None 

Data flags are summarized at the end of this report if data has been qualified. 

VIII. Field Duplicates 

No field duplicates were identified in this SDG. 
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United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06081547 

SDG Sample Isotope Flag A or P Reason 

C06081547 NECR-COR-A-01 Radium 226 None p Method blank 
NECR-COR-A-02 
NECR-COR-A-03 
NECR-COR-A-04 
NECR-COR·A-05 
NECR-COR-A-06 
NECR-COR-A-07 
NECR-COR-A-08 
NECR-COR·A-09 
NECR-COR·A-10 
NECR-COR-A-50 
NECR-COR-A-11 
NECR-COR-A-12 
NECR-COR-A-13 
NECR-COR-A-14 
NECR-COR-A-15 
NECR-COR-A-55 
NECR-COR-A-16 
NECR-COR-A-17 
NECR-COR-A-18 

C06081547 NECR-COR-A-01 Radium 226 None p Laboratory control 
NECR-COR-A-02 samples 
NECR-COR·A-03 
NECR-COR·A-04 
NECR-COR-A-05 
NECR-COR-A-06 
NECR-COR-A-07 
NECR-COR-A-08 
NECR-COR·A-09 
NECR-COR-A-10 
NECR-COR-A-50 
NECR-COR-A-11 
NECR-COR-A-12 
NECR-COR-A-13 
NECR-COR-A-14 
NECR-COR·A-15 
NECR-COR·A-55 
NECR-COR·A-16 
NECR-COR-A-17 
NECR-COR-A-18 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06081547 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06081547 

No Sample Data Qualified in this SDG 
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Soil 

Radium 226 
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Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06110737 

Sample Identification 

Sand2-SS-003 
Sand2-SS-004 
Sand2-SS-006 
Sand2-SS-007 
Sand2-SS-01 0 
Sand2-SS-011 
Sand2-SS-212 
Sand2-SS-012 
Sand2-SS-014 
Sand2-SS-015 
Sand2-SS-0 16 
Sand2-SS-017 
Sand2-SS-019 
Sand2-SS-020 
Sand 1-SS-044 
Sand 1-SS-049 
Sand 1-SS-249 
Sand 1-SS-050 
Sand 1-SS-051 
Sand 1-SS-063 
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Sand 1-SS-068 
Sand 1-SS-017 
Sand 1-SS-030 
Sand 1-SS-0 11 
Sand 1-SS-041 
Sand 1-SS-021 
Sand 1-SS-027 
Sand 1-SS-009 
Sand 1-SS-028 
Sand 1-SS-043 
Sand2-SS-003SPLP 
Sand2-SS-01 0SPLP 
Sand2-SS-015DUP 
Sand 1-SS-063DUP 
Sand 1-SS-043DUP 
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Introduction 

This data review covers 35 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 and EPA Method 903.0 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section 111. 

Field duplicates are summarized in Section VIII. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All samples in SDG Radium 226 More than twenty samples No more than twenty None 
C061 10737 associated to a method samples to be associated 

blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/{Matrix Spike) Duplicate 

A or P 

p 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions: 
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OUPID 
(Associated 
Samples) Isotope RPO (Limits) Flag A or P 

SANDI-TP-063 (0.5-1.0)SPLPDUP Ra-226 33 (s30) J (all detects) A 
(Sand2-SS-003S PLP 
Sand2-SS-01 0SPLP) 

b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable with the 
following exceptions: 

Sample Isotope Finding 

All samples in SDG Radium 226 More than twenty samples 
C06110737 associated to a laboratory 

control sample. 

Percent recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be associated to 
laboratory control sample. 

Chemical recovery analysis were within QC limits for Method 903.0 . 

V. Sample Result Verification 

Flag A or P 

None p 

All sample result verifications met validation criteria with the following exceptions: 

Laboratory QAPP 
Sample Isotope Reporting Limit Reporting Limit Flag 

Sand2-SS-003S PLP Ra-226 0.2 pCi/L 0.1 pCi/L None 
Sand2-SS-01 0SPLP 

Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VIL Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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VIII. Field Duplicates 

Samples Sand2-SS-212 and Sand2-SS-012 and samples Sand1-SS-049 and Sand1-SS-
249 were identified as field duplicates. No Radium 226 was detected in any of the 
samples with the following exceptions: 

Activitv DCi/a\ 

Isotope Sand2-SS-212 Sand2-SS-012 RPO (Limits) 

I Radium 226 I 6.6 I 
6.2 

I 
6 ($30) 

I 
Activitv (DCi/al 

I 
Isotope Sand1 -SS-049 I Sand1 ·SS-249 RPO (Limits) 

I Radium 226 I 16.8 

I 
19.1 

I 
13 ($30) 

I 
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United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06110737 

I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06110737 Sand2-SS·003 Radium 226 None p Method blank 

Sand2-SS-004 
Sand2-SS-006 
Sand2-SS-007 
Sand2-SS-01 O 
Sand2-SS-011 
Sand2-SS-212 
Sand2-SS-01 2 
Sand2·SS-014 
Sand2-SS-015 
Sand2-SS-016 
Sand2-SS·01 7 
Sand2-SS-019 
Sand2-SS-020 
Sand1 -SS-044 
Sand1 -SS-049 
Sand1 -SS-249 
Sand1 -SS-050 
Sand1 -SS-051 
Sand1 -SS-063 
Sand1 -SS-068 
Sand1-SS-017 
Sand1 -SS-030 
Sand1 -SS-011 
Sand1 ·SS-041 
Sand1 -SS-021 
Sand1 -SS-027 
Sand1 -SS-009 
Sand1 -SS-028 
Sand1 -SS-043 
Sand2-SS-003SPLP 
Sand2-SS-01 OSPLP 

C06110737 Sand2--SS·003S PLP Radium 226 J (all detects) A Duplicate analysis 
Sand2·SS·01 OSPLP (RPO) 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06110737 Sand2-SS-003 Radium 226 None p Laboratory control 

Sand2-SS-004 samples 
Sand2-SS-006 
Sand2-SS-007 
Sand2-SS-01 0 
Sand2-SS-011 
Sand2-SS-212 
Sand2-SS-01 2 
Sand2-SS-014 
Sand2-SS-015 
Sand2-SS-01 6 
Sand2-SS-017 
Sand2-SS-019 
Sand2-SS-020 
Sand1 -SS-044 
Sand1 -SS-049 
Sand1 -SS-249 
Sand1 -SS-050 
Sand1 -SS-051 
Sand1 -SS-063 
Sand1 -SS-068 
Sand1 -SS-01 7 
Sand1 -SS-030 
Sand1 -SS-011 
Sand1 -SS-041 
Sand1 -SS-021 
Sand1 -SS-027 
Sand1 -SS-009 
Sand1 -SS-028 
Sand1 -SS-043 
Sand2-SS-003S PLP 
Sand2-SS-01 0SPLP 

C06110737 Sand2-SS-003S PLP Ra-226 None p Sample result 
Sand2-SS-01 0SPLP verification 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06110737 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06110737 

No Sample Data Qualified in this SDG 
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Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 16361 B29 

Laboratory Data Consultants, Inc. 
Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

November 14 through November 16, 2006 

April 3, 2007 

Soil 

Radium 226 

EPA Level Ill and IV 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06110906 
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Sample Identification 

SAND3-SS-026 
SAND3-SS-025 
SAND3-SS-024 
SAND3-SS-022 
SAND3-SS-014** 
SAND3-SS-214 
SAND3-SS-027 
SAND3-SS-09 
SAND3-SS-05 
SAND3-SS-01 0** 
SAND3-SS-017 
SAND3-SS-006 
SAND3-SS-002 
SAND3-SS-008 
NEC2-TP-035(1.0-1.5)** 
NEC2-TP-052(1.5-2.0} 
NEC2-TP-052(4.0-5.0) 
NEC2-TP-020(1.0-1.5) 
NEC2-TP-039(1.0-1.5) 
NEC2-TP-239(1.0-1.5)** 
NEC2-TP-015(0.5-1.0) 
SAND2-TP-011 (0.5-1.0) 
SAND2-TP-012(1.5-2) 
SAND2-TP-017(1.5-2) 
SAND2-TP-019(1-1 .5)** 
SAND2-TP-008(0.5-1.0) 
NEMSA-TP-001 (0-0.5) 
NEMSA-TP-001 (1-1.5) 
NEMSA-TP-001 (4-5) 
NEMSA-TP-001 (6-6.5)** 
YARD-TP-001 (0-0.5) 
NECR2-SS-015 
NECR2-SS-017 
NECR2-SS-018 
NECR2-SS-033** 
NECR2-SS-037 
NECR2-SS-035 
NECR2-SS-039 
NECR2-SS-239(Rep) 
NECR2-SS-050** 

NECR2-SS-056 
NECR2-SS-020 
NECR2-SS-069 
NECR2-SS-071 
NECR2-SS-052** 
NECR2-SS-004 
NECR2-SS-027 
HOME1 -SS-001 
HOME1 -SS-002 
HOME1 -SS-003 
HOME1 -SS-004 
HOME1 -SS-005 
HOME2-SS-001 
HOME2-SS-002 
HOME2-SS-003 
HOME2-SS-004 
HOME2-SS-204 
HOME2-SS-005 
HOME3-SS-001 
HOME3-SS-002 
HOME3-SS-003 
HOME3-SS-004 
HOME3-SS-005 
HO ME4-SS-00 1 
HOME4-SS-002 
HOME4-SS-202 
HOME4-SS-003 
HOME4-SS-004 
HOME4-SS-005 
HOME5-SS-001 
HOME5-SS-002 
HOME5-SS-003 
HOME5-SS-004 
HOME5-SS-005 
HOME6-SS-001 
HOME6-SS-002 
HOME6-SS-003 
HOME6-SS-004 
HOME6-SS-005 
HOME?-SS-001 

**Indicates sample underwent EPA Level IV review 
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HOME?-SS-002 
HOME?-SS-003 
HOME?-SS-004 
HOME?-SS-005 
HOME8-SS-001 
HOMEB-SS-002 
HOME8-SS-003 
HOME8-SS-004 
HOME8-SS-005 
HOME9-SS-001 
HOME9-SS-002 
HOME9-SS-003 
HOME9-SS-004 
HOME9-SS-005 
SAND3-SS-01 0DUP 
NEC2-TP-239(1.0-1.5)DUP 
NEMSA-TP-001 (6-6.5}DUP 
NECR2-SS-050DUP 
HOME1 -SS-003DUP 
HOME3-SS-002DUP 
HOME5-SS-001 DUP 
HOME?-SS-001 DUP 
HOME9-SS-001 DUP 
SAND5-SS-017SPLP** 



Introduction 

This data review covers 104 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 and EPA Method 903.0 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level Ill criteria since this review is 
based on QC data. 

The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All samples in SDG Radium 226 More than twenty No more than twenty None 
C06110906 except sample samples associated samples to be associated 
SAND3-SS-017SPLP** to a method blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

A or P 

p 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%Fl) were within QC limits. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions: 
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DUP ID 
(Associated 
Samples) Isotope RPO (Limits) Flag A or P 

NEMSA-TP-001 (6-6.5)DUP Ra-226 60 (s30) J (all detects) A 
(NEC2-TP-035(1.0-1.5)** 
NEC2-TP-052(1.5-2.0) 
NEC2-TP-052(4.0-5.0) 
NEC2-TP-020(1.0-1.5) 
NEC2-TP-039(1.0-1.5) 
NEC2-TP-239(1.0-1.5)** 
NEC2-TP-015(0.5-1.0) 
SAND2-TP-011 (0.5-1,0) 
SAND2-TP-012(1.5-2) 
SAND2-TP-017 (1.5-2) 
SAND2-TP-019(1-1.5)** 
SAND2-TP-008(0.5-1,0) 
NEMSA-TP-001 (0-0.5) 
NEMSA-TP-001 (1-1.5) 
NEMSA-TP-001 (4-5) 
NEMSA-TP-001 (6-6.5)** 
YARD-TP-001 (0-0.5) 
NECR2-SS-015 
NECR2-SS-017 
NECR2-SS-018 
NECR2-SS-033** 
NECR2-SS-037 
NECR2-SS-035 
NECR2-SS-039 
NECR2-SS-239(Rep) 
NECR2-SS-050** 
NECR2-SS-056 
NECR2-SS-020 
NECR2-SS-069 
NECR2-SS-071 
NECR2-SS-052** 
NECR2-SS-004) 
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DUP ID 
(Associated 
Samples) Isotope RPO (Limits) Flag A or P 

NECR2-SS-050DUP Ra-226 34 (s30) J ( all detects) A 
(NEC2-TP-035(1.0-1.5)** 
NEC2-TP-052(1 .5-2.0) 
NEC2-TP-052(4.0-5.0) 
NEC2-TP-020(1 .0-1.5) 
NEC2-TP-039(1.0-1.5) 
NEC2-TP-239(1.0-1.5)** 
NEC2-TP-015(0.5-1.0) 
SAND2-TP-011 (0.5-1.0) 
SAND2-TP-012(1.5-2) 
SAND2-TP-017(1.5-2) 
SAND2-TP-019(1-1.5)** 
SAND2-TP-008(0.5-1.0) 
NEMSA-TP-001 (0-0.5) 
NEMSA-TP-001 (1-1.5) 
NEMSA-TP-001 (4-5) 
NEMSA-TP-001 (6-6.5)** 
YARD-TP-001 (0-0.5) 
NECR2-SS-015 
NECR2-SS-017 
NECR2-SS-018 
NECR2-SS-033** 
NECR2-SS-037 
NECR2-SS-035 
NECR2-SS-039 
NECR2-SS-239(Rep) 
NECR2-SS-050** 
NECR2-SS-056 
NECR2-SS-020 
NECR2-SS-069 
NECR2-SS-071 
NECR2-SS-052** 
NECR2-SS-004) 

b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable with the 
following exceptions: 

Sample Isotope Finding 

All samples in SDG Radium 226 More than twenty 
C0611 0906 except sample samples associated to a 
SAND3-SS-01 7SPLP** laboratory control 

sample. 

Percent recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be 
associated to laboratory 
control sample. 

Chemical recovery analysis were within QC limits for Method 903.0 
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Flag A or P 

None p 



V. Sample Result Verification 

All sample result verifications were acceptable for samples on which a EPA Level IV 
review was performed. 

All sample result verifications met validation criteria with the following exceptions: 

Laboratory QAPP 
Sample Isotope Reporting Limit Reporting Limit Flag A or P 

SAND3-SS-017SPLP** Ra-226 0.2 pCi/L 0.1 pCi/L None p 

Results for Level IV gamma spectrometry samples could not be recalculated because the 
gamma spectrometry instruments use proprietary equations developed by both Ortec 
and Canberra. The laboratory has never been privy to the calculation factors used to 
generate the data output. Results are accepted based on the accuracy of an LCS 
sample. 

Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

VIII. Field Duplicates 

Samples SAND3-SS-014** and SAND3-SS-214, samples NEC2-TP-039(1.0-1.5) and 
NEC2-TP-239(1.0-1.5)**, samples NECR2-SS-039 and NECR2-SS-239(Rep), samples 
HOME2-SS-004 and HOME2-SS-204, and samples HOME4-SS-002 and HOME4-SS-202 
were identified as field duplicates. No Radium 226 was detected in any of the samples 
with the following exceptions: 

Activity (pCi/g) 

Isotope SAND3-SS-014 ** SAND3-SS-214 RPD (Limits) 

I Radium 226 I 
123 

I 
123 

I 
0 (:530) 

I 
Activitv (pCi/q) 

Isotope NEC2-TP-039(1.0-1.5) I NEC2-TP-239(1.0-1.5)** RPD (Limits) 

I Radium 226 I 
5.5 

I 5.2 

I 
6 (:530) 

I 
\/·\I nr::lf\I\~A\A/1-1\l lf\lr\1 R"tR1 R".JQ J lqil. 7 



Activity (pCi/Cll 

Isotope NECR2-SS-039 I NECR2-SS-239(Rep) RPO (Limits} 

I Radium 226 I 
35.4 

I 
33.7 

I 
5 (s30) 

I 
Activitv (oCi/al 

Isotope HOME2-SS-004 HOME2-SS-204 RPO (Limits) 

I Radium 226 I 
0.9 

I 
1.0 

I 
11 ($30) 

I 
Activity (pCi/q) 

Isotope HOME4-SS-002 HOME4-SS-202 RPO (Limits) 

I Radium 226 I 
2.1 

I 
2.1 

I 
0 ($30) 

I 
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United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06110906 

I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06110906 SAND3-SS-026 Radium 226 None p Method blank 

SAND3-SS-025 
SAND3-SS-024 
SAND3-SS-022 
SAND3-SS-014** 
SAND3-SS-214 
SANO3-SS-027 
SAND3-SS-09 
SAND3-SS-05 
SAND3-SS-01 0** 
SAND3-SS-017 
SAND3-SS-006 
SAND3-SS-002 
SAND3-SS-008 
NEC2-TP-035(1.0-1.5)** 
NEC2-TP-052(1.5-2.0) 
NEC2-TP-052(4.0-5.0) 
NEC2-TP-020(1.0-1.5) 
NEC2-TP-039(1.0-1.5) 
NEC2-TP-239(1.0-1.5)** 
NEC2-TP-015(0.5-1.0) 
SAND2-TP-011 (0.5-1.0) 
SAND2-TP-012(1.5-2) 
SAND2-TP-017(1.5-2) 
SAND2-TP-019(1-1.5)** 
SAND2-TP-008(0.5-1.0) 
NEMSA-TP-001 (0-0.5) 
NEMSA-TP-001 (1-1.5) 
NEMSA-TP-001 (4-5) 
NEMSA-TP-001 (6-6.5)** 
YARD-TP-001 (0-0.5) 
NECR2-SS-015 
NECR2-SS-017 
NECR2-SS-018 
NECR2-SS-033** 
NECR2-SS-037 
NECR2-SS-035 
NECR2-SS-039 
NECR2-SS-239(Rep) 
NECR2-SS-050** 
NECR2-SS-056 
NECR2-SS-020 
NECR2-SS-069 
NECR2-SS-071 
NECR2-SS-052** 
NECR2-SS-004 
NECR2-SS-027 
HOME1 -SS-001 
HOME1 -SS-002 
HOME1 -SS-003 
HOME1 -SS-004 
HOME1 -SS-005 
HOME2-SS-001 
HOME2-SS-002 
HOME2-SS-003 
HOME2-SS-004 
HOME2-SS-204 
HOME2-SS-005 
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I SDG I Sample I Isotope I Flag I A or P l Reason I 
C06110906 HOME3-SS-001 Radium 226 None p Method blank 

HOME3-SS-002 
HOME3-SS-003 
HOME3-SS-004 
HOME3-SS-005 
HOME4-SS-001 
HOME4-SS-002 
HOME4-SS-202 
HOME4-SS-003 
HOME4-SS-004 
HOME4-SS-005 
HOME5-SS-001 
HOME5-SS-002 
HOME5-SS-003 
HOME5-SS-004 
HOME5-SS-005 
HOME6-SS-001 
HOME6-SS-002 
HOME6-SS-003 
HOME6-SS-004 
HOME6-SS-005 
HOME?-SS-001 
HOME?-SS-002 
HOME?-SS-003 
HOME?-SS-004 
HOME?-SS-005 
HOME8-SS-001 
HOME8-SS-002 
HOME8-SS-003 
HOME8-SS-004 
HOME8-SS-005 
HOME9-SS-001 
HOME9-SS-002 
HOME9-SS-003 
HOME9-SS-004 
HOME9-SS-005 
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I SOG I Sample I Isotope I Flag I A or P I Reason I 
C06110906 NEC2-TP-035(1.0-1 .5)** Ra-226 J (all detects) A Duplicate analysis 

NEC2-TP-052(1.5-2.0) (RPO) 
NEC2-TP-052(4.0-5.0) 
NEC2-TP-020(1.0-1.5) 
NEC2-TP-039(1.0-1.5) 
NEC2-TP-239(1.0-1.5)** 
NEC2-TP-015(0.5-1.0) 
SAND2-TP-011 (0.5-1.0) 
SAND2-TP-012(1.5-2) 
SAND2-TP-017(1.5-2) 
SAND2-TP-019(1-1.5)** 
SAND2-TP-008(0.5-1.0) 
NEMSA-TP-001 (0-0.5) 
NEMSA-TP-001 (1-1 .5) 
NEMSA-TP-001 (4-5) 
NEMSA-TP-001 (6-6.5)** 
YARD-TP-001 (0-0.5) 
NECR2-SS-015 
NECR2-SS-017 
NECR2-SS-01 8 
NECR2-SS-033** 
NECR2-SS-037 
NECR2-SS-035 
NECR2-SS-039 
NECR2-SS-239(Rep) 
NECR2-SS-050** 
NECR2-SS-056 
NECR2-SS-020 
NECR2-SS-069 
NECR2-SS-071 
NECR2-SS-052** 
NECR2-SS-004 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06110906 SAND3-SS-026 Radium 226 None p Laboratory control 

SAND3-SS-025 samples 

SAND3-SS-024 
SAND3-SS-022 
SAND3-SS-014** 
SAND3-SS-214 
SAND3-SS-027 
SAND3-SS-09 
SAND3-SS-05 
SAND3-SS-01 0** 
SAND3-SS-017 
SAND3-SS-006 
SAND3-SS-002 
SAND3-SS-008 
NEC2-TP-035(1.0-1.5)** 
NEC2-TP-052(1.5-2.0) 
NEC2-TP-052(4.0-5,0) 
NEC2-TP-020(1.0-1,5) 
NEC2-TP-039(1.0-1.5) 
NEC2-TP-239(1.0-1.5)** 
NEC2-TP-015(0,5-1.0) 
SAND2-TP-011 (0.5-1.0) 
SAND2-TP-012(1,5-2) 
SAND2-TP-017(1 .5-2) 
SAND2-TP-019(1-1.5)** 
SAND2-TP-008(0.5-1.0) 
NEMSA-TP-001 (0-0.5) 
NEMSA-TP-001 (1-1.5) 
NEMSA-TP-001 (4-5) 
NEMSA-TP-001 (6-6.5)** 
YARD-TP-001 (0-0.5) 
NECR2-SS-015 
NECR2-SS-017 
NECR2-SS-018 
NECR2-SS-033** 
NECR2-SS-037 
NECR2-SS-035 
NECR2-SS-039 
NECR2-SS-239(Rep) 
NECR2-SS-050** 
NECR2-SS-056 
NECR2-SS-020 
NECR2-SS-069 
NECR2-SS-071 
NECR2-SS-052** 
NECR2-SS-004 
NECR2-SS-027 
HOME1 -SS-001 
HOME1 -SS-002 
HOME1 -SS-003 
HOME1 -SS-004 
HOME1 -SS-005 
HOME2-SS-001 
HOME2-SS-002 
HOME2-SS-003 
HOME2-SS-004 
HOME2-SS-204 
HOME2-SS-005 
HOME3-SS-001 
HOME3-SS-002 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
006110906 HOME3-SS-003 Radium 226 None p Laboratory control 

HOME3-SS-004 samples 
HOME3-SS-005 
HOME4-SS-001 
HOME4-SS-002 
HOME4-SS-202 
HOME4-SS-003 
HOME4-SS-004 
HOME4-SS-005 
HOME5-SS-001 
HOME5-SS-002 
HOME5-SS-003 
HOME5-SS-004 
HOME5-SS-005 
HOME6-SS-001 
HOME6-SS-002 
HOME6-SS-003 
HOME6-SS-004 
HOME6-SS-005 
HOME7-SS-001 
HOME7-SS-002 
HOME7-SS-003 
HOME7-SS-004 
HOME7-SS-005 
HOME8-SS-001 
HOME8-SS-002 
HOME8-SS-003 
HOME8-SS-004 
HOME8-SS-005 
HOME9-SS-001 
HOME9-SS-002 
HOME9-SS-003 
HOME9-SS-004 
HOME9-SS-005 

006110906 SAND3-SS-017SPLP** Ra-226 None p Sample result 
vent1cat1on 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06110906 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06110906 

No Sample Data Qualified in this SDG 
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Analytical Method/ Analytes: Metals 
Laboratory: Energy Laboratories 
Batch Identification: C06111057 

Analysis 
Sample ID 

Laboratorv ID 
Hardcopy vs. Chain of Custody 
Holding Time 
Analyte List 
Reportin2 Limits 
Initial Calibration (All Methods) 
Initial Check Blank OCP & AA methods) 
Continuing Calibration (All Methods) 
Continuing Check Blank OCP & AA methods) 
Analysis Time 
Method Blank 
Laboratory Control Sample (all methods) 
Laboratory Control Sample Duplicate (lab specific) 
Matrix Spike/Matrix Spike Duplicate 
Laboratory Replicate (lab specific) 
Field Duplicate/Replicate 
Equipment Rinseate Blanks 

(a) List QC batch identification if different than Batch 
A indicates validation criteria were met 
X indicates validation criteria were not met 
N indicates data review were not a project-specific rec 
NIA indicates criteria are not applicable for the specit1 

Pondl2-SS 
058 
-64 

A 

A 
A 

A 
A 

A 
A 

A 
A 

A 
A 

NIA 
NIA 
NIA 
NIA 
NIA 

Pondl2-SS Pondl2-SS Pondl2-SS 
SPLP 061 069 076 

-65 -66 -67 

A A A A 

A A A A 
A A A A 

A A A A 
A A A A 

A A A A 
A A A A 

A A A A 
A A A A 
A2 A A A 
A A A A 

NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 
NIA NIA NIA NIA 

Total Metals 

Pondl2-SS Pondl2-SB Pondl2-SB 112-SB-71 112-SB-71 112-SB-82 112-SB-82 112-SB-82 
077 011 ro-o.51 71 [5.01 r10.01 115.0] 10-0.51 15.0l 110.0l 
-68 -69 -70 -71 -72 -73 -74 -75 

A A A A A A A A 

A A A A A A A A 
A A A A A A A A 

A A A A A A A A 
A A A A A A A A 

A A A A A A A A 
A A A A A A A A 

A A A A A A A A 
A A A A A A A A 

A A A A A A A A 
A A A A A A A A 

NIA NIA NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA NIA NIA NIA 
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LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

« t& ••• I. • It ~ k ti b, I. h 

L~C: 
MWH Americas, Inc. 
10619 South Jordan Gateway, Suite 100 
Salt Lake City, UT 84095 
ATTN: Mr. Craig Moore 

April 3, 2007 

SUBJECT: United Nuclear Corporation, NE Church Rock Site, Data Validation 

Dear Mr. Moore, 

Enclosed are the final verification reports for the fraction listed below. This SDG 
was received on February 20, 2007. Attachment 1 is a summary of the samples 
that were reviewed for each analysis. 

LDC Proiect # 16324: 

SDG# 

C06111057 

Fraction 

Radium-226 

The data verification was performed under EPA Level Ill and IV guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review, October 2004 ·, 

Please feel free to contact us if you have any questions. 

Sincerely, 

£~1u 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

V:\LOGIN\MWH\UNC\ 16324COV. wpd 
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Attachment 1 

(3) SPLP 
DATE DATE Ra-226 Ra-226 

.. DC SDG# REC'D DUE (901.1) (903.0) ;-w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A C06111057 02/20/07 03/13/07 iilili A C06111057 02/20/07 03/13/07 

otal B/LR 0 121 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12, 

Shaded cells indicate Level IV validation (all other cells are level Ill validation). These sample counts do not include MS/MSD, and DUPs 16324S T.wpd 



United Nuclear Corporation, NE Church Rock Site 
Data Validation Reports 

LDC# 16324 

Radium 226 



Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 16324A29 

Laboratory Data Consultants, Inc. 
Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

November 15 through November 20, 2006 

April 3, 2007 

Soil 

Radium 226 

EPA Level Ill and IV 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06111057 

V:11 OGINIMWH\LJNC\163?4A?9 IJ34 1 



Sample Identification 

NECR1 -SS-049 
NECR1-SS-047 
NECR1 -SB-046(0-0.5) 
NECR1 -SS-044 
NECR1 -SS-230** 
NECR1 SS-030 
NECR1 -SS-028 
NECR1 -SS-026 
NECR 1-SS-023 
NECR1 -SS-020** 
NECR1-SS-018 
NECR1-SB-016(0-0.25) 
NECR1 -SS-005 
NECR1-SB-016(5.0) 
NECR1-SB-016(10.0)** 
NECR1-SB-016(15.0) 
NECR1-SB-016(20.0) 
NECR1 -SB-095(5.0) 
NECR1-SB-095(10.0) 
NECR1-SB-095(14.0)** 
NECR1 -SB-90(5.0) 
NECR1-SB-90(10.0) 
NECR1-SB-90(15.0) 
NECR1-SB-90(20) 
NECR1-SB-90(25)** 
NECR1-SB-90(30.0} 
NECR1 -SB-90(35.5) 
NECR1 -SB-90(40) 
NECR 1-SB-90(45) 
SEPAD-SS-005** 
SEPAD-SS-006 
SEPAD-SS-07 
SEPAD-SS-011 
SEPAD-SS-08 
SEPAD-SS-12** 
SEPAD-SS-014 
SEPAD-SS-015 
SEPAD-SS-018 
SEPAD-SS-020 
SEPAD-SS-021 ** 
SEPAD-SS-022 
SEPAD-SS-025 
SEPAD-SS-026 
NECR1 -SB-046(5.0) 
NECR1-S8-046(10.0) ** 
NECR1 -SB-046(15.0) 
NECR1 -S8-046(20.0) 
NECR1-SB-046(25.0) 
NECR1 -S8-046(30.0) 
Pond 12-SS-011 ** 

Pond12-SS-014 
Pond12-SS-019 
Pond12-SS-219 
Pond 12-SS-020 
Pond 12-SS-023** 
Pond 12-SS-024 
Pond 12-SS-035 
Pond 12-SS-235 
Pond 12-SS-041 
Pond 12-SS-042** 
Pond12-SS-047 
Pond 12-SS-050 
Pond 12-SS-056 
Pond 12-SS-058 
Pond12-SS-061 
Pond 12-SS-069 
Pond 12-SS-076 
Pond 12-SS-077 
Pond 12-SB-071 (0-0.5) 
Pond12-SB-71 (5.0) 
1 /2-SB-71(10.0) 
1 /2-SB-71 (15.0) 
1 /2-SB-82(0-0. 5) 
1 /2-SB-82(5.0) 
1/2-SB-82(10.0) 
1 /2-SB-82(15) 
1 /2-SB-82(20) 
NECR1-SB-095(0-0.5) 
NECR1-SS-140 
NECR1-SS-138 
NECR1-SS-137 
NECR1 -SS-135 
NECR1-SS-133 
NECR1 -SS-131 (0-0.5) 
NECR1 -SS-129 
NECR1-SS-127 
NECR1-SS-126 
NECR1-SS-103(MWHDUP) 
NECR1-SS-103 
NECR1-SS-101 
NECR1-SS-93 
NECR1 -SS-92 
NECR1-SB-090(0-0.5) 
NECR1 -SS-070 
NECR1 -SS-068 
NECR1-SS-067 
NECR1 -SS-065 
Pond3-SS-046 
Pond3-SS-059 
Pond3-SS-065 

**Indicates sample underwent EPA Level IV review 
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Pond3-SS-063 
Pond3-SS-042 
Pond3-SS-259 
Pond3-SS-038 
Pond3-SS-29 
Pond3-SS-027 
Pond3-SS-015 
Pond3-SS-007 
Pond3-SS-001 
3/3a-S8-61 (0-0.5) 
3/3a-SB-61 (5.5) 
3/3a-SB-61(10.0) 
3/3a-SB-61 (15.0) 
3/3a-SB-61 (20.0) 
3/3a-SB-61 (25.0) 
NECR1 -SB-131 (5.0) 
NECR1-SB-131(10.0) 
NECR1 -SB-131 (15.0) 
NECR1 -SB-131 (20) 
NECR1 -SB-131 (24) 
Pond3-SS-014 
SEPAD-SS-011 SPLP 
SEPAD-SS-018S PLP 
Pond 12-SS-035S PLP 
Pond 12-SS-058S PLP 
Pond3-SS-014SPLP** 
NECR1 -SS-020DUP 
NECR1-SB-095(14.0)DUP 
SEPAD-SS-005DUP 
SEPAD-SS-021 DUP 
Pond12-SS-011DUP 
Pond12-SS-042DUP 
Pond12-SB-71 (5.0)DUP 
NECR1-SS-138DUP 
NECR1-SS-101 DUP 
Pond3-SS-057 
Pond3-SS-057S PLP 
Pond3-SS-059DUP 
Pond3-SS-001 DUP 
NECR1-SB-131 (20)DUP 
SEDPAD-SS-011 SPLPMS 
Pond 12-SS-058DUP 



Introduction 

This data review covers 142 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 and EPA Method 903.0 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level Ill criteria since this review is 
based on QC data. 

The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
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qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All samples in SDG Radium 226 More than twenty samples No more than twenty None 
C06111057 associated to a method samples to be associated 

blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

A or P 

p 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions: 
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DUPID 
[Associated 

Samples] 

NECR1-SB-131 (20)DUP 
[NECR1-SB-046(0-0.5) 
NECR1-SB-016(0-0.25) 
NECR1-SB-016(5.0) 
NECR1-SB-016(10.0)** 
NECR1 -SB-016(15.0) 
NECR1 -SB-016(20.0) 
NECR1 -SB-095(5.0) 
NECR1-SB-095(10.0) 
NECR1 -SB-095(14.0)** 
NECR1-SB-046(5.0) 
NECR1-SB-046(10.0)** 
NECR1 -SB-046(15.0) 
NECR1 -SB-046(20.0) 
NECR1 -SB-046(25.0) 
NECR1-SB-046(30.0) 
NECR1 -SB-095(0-0.5) 
NECR1-SS-131 (0-0.5) 
3/3a-SB-61 (0-0.5) 
3/3a-SB-61 (5.5) 
3/3a-SB-61(10.0) 
3/3a-SB-61 (15.0) 
3/3a-SB-61 (20.0) 
3/3a-SB-61 (25.0) 
NECR1-SB-131 (5.0) 
NECR1-SB-131(10.0) 
NECR1-SB-131 (15.0) 
NECR1-SB-131 (20) 
NECR1-SB-131 (24)] 

Isotope 

Ra-226 

b. Laboratory Control Samples 

RPO (Limits) Flag A or P 

40 (:S30) J ( all detects) A 

Laboratory control samples were reviewed for each matrix as applicable with the 
following exceptions: 

Sample Isotope Finding 

All samples in SDG Radium 226 More than twenty samples 
C06111057 associated to a laboratory 

control sample. 

Percent recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be associated to 
laboratory control sample. 

Chemical recovery analysis were within QC limits for Method 903.0 . 

V. Sample Result Verification 

Flag A or P 

None p 

All sample result verifications were acceptable for samples on which a EPA Level IV 
review was performed. 
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All sample result verifications met validation criteria with the following exceptions: 

Laboratory QAPP 
Sample Isotope Reporting Limit Reporting Limit Flag A or P 

SEPAD-SS-011 SPLP Ra-226 0.2 pCi/L 0.1 pCi/L None p 

SEPAD-SS-018SPLP 
Pond1 2-SS-035SPLP 
Pond1 2-SS-058SPLP 
Pond3-SS-014SPLP** 

Results for Level IV gamma spectrometry samples could not be recalculated because the 
gamma spectrometry instruments use proprietary equations developed by both Ortec 
and Canberra. The laboratory has never been privy to the calculation factors used to 
generate the data output. Results are accepted based on the accuracy of an LCS 
sample. 

Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

VIII. Field Duplicates 

Samples NECR1-SS-230** and NECR1SS-030, samples SEPAD-SS-07 and SEPAD-SS-
022, samples Pond12-SS-019 and Pond12-SS-219, samples Pond12-SS-035 and 
Pond12-SS-235, samples NECR1-SS-103(MWHDUP) and NECR1-SS-103, and samples 
Pond3-SS-059 and Pond3-SS-259 were identified as field duplicates. No Radium 226 was 
detected in any of the samples with the following exceptions: 

Activity (pCi/Q) 

Isotope NECR1 ·SS-230** I NECR1 SS-030 RPD (Limits} 

I Radium 226 I 
6.9 

I 
6.5 

I 
6 (o,30) 

I 
Activitv 1pCi/q) 

Isotope SEPAD-SS-07 SEPAD-SS-022 RPD (Limits) 

I Radium 226 I 
106 

I 
104 

I 
2 (:530) 

I 
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Activitv (oCi/a) 

Isotope Pond1 2-SS-019 Pond1 2-SS-219 RPO (Limits) 

I Radium 226 I 
4.7 

I 
5.5 

I 
16 (s30) 

I 
Activitv (oCi/al 

Isotope Pond1 2-SS-035 I Pond1 2-SS-235 RPO (Limits) 

I Radium 226 I 
78.5 

I 
82.1 

I 
4 (s30) 

I 
Activitv 'oCi/a\ 

Isotope NECR1-SS-103(MWHOUP) NECR1-SS-103 RPO (Limits) 

I Radium 226 I 
20.9 

I 
17.7 

I 
17 (s30) 

I 
Activit foCi/al 

Isotope Pond3-SS-059 Pond3-SS-259 RPO (Limits) 

I Radium 226 I 
26.9 

I 
39.3 

I 
37 (s30) 

I 
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United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06111057 

I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06111057 NECR1 -SS-049 Radium 226 None p Method blank 

NECR1 -SS-047 
NECR1-SB-046(0-0.5) 
NECR1 -SS-044 
NECR1 -SS-230** 
NECR1 SS-030 
NECR1 -SS-028 
NECR1-SS-026 
NECR1 -SS-023 
NECR1 -SS-020** 
NECR1 -SS-018 
NECR1 -SB-016(0-0.25) 
NECR1-SS-005 
NECR1-SB-016(5.0) 
NECR1-SB-016(10.0)** 
NECR1-SB-016(15.0) 
NECR1-SB-016(20.0) 
NECR1-SB-095(5.0) 
NECR1-SB-095(10.0) 
NECR1 -SB-095(14.0)** 
NECR1 -SB-90(5.0) 
NECR1-SB-90(10.0) 
NECR1 -SB-90(15.0) 
NECR1 -SB-90(20) 
NECR1-SB-90(25)** 
NECR1-SB-90(30.0) 
NECR1 -SB-90(35.5) 
NECR1 -SB-90(40) 
NECR1 -SB-90(45) 
SEPAD-SS-005** 
SEPAD-SS-006 
SEPAD-SS-07 
SEPAD-SS-011 
SEPAD-SS-08 
SEPAD-SS-12** 
SEPAD-SS-014 
SEPAD-SS-01 5 
SEPAD-SS-01 8 
SEPAD-SS-020 
SEPAD-SS-021 ** 
SEPAD-SS-022 
SEPAD-SS-025 
SEPAD-SS-026 
NECR1-SB-046(5.0) 
NECR1-SB-046(10.0)** 
NECR1-SB-046(15.0) 
NECR1 -SB-046(20.0) 
NECR1 -SB-046(25.0) 
NECR 1-SB-046(30.0) 
Pond1 2-SS-011 ** 
Pond1 2-SS-014 
Pond1 2-SS-019 
Pond12-SS-219 
Pond1 2-SS-020 
Pond12-SS-023** 
Pond1 2-SS-024 
Pond1 2-SS-035 
Pond12-SS-235 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06111057 Pond12-SS-041 Radium 226 None p Method blank 

Pond1 2-SS-042** 
Pond12-SS-047 
Pond1 2-SS-050 
Pond1 2-SS-056 
Pond1 2-SS-058 
Pond1 2-SS-061 
Pond1 2-SS-069 
Pond1 2-SS-076 
Pond12-SS-077 
Pond1 2-SB-071 (0-0.5) 
Pond12-SB-71 (5.0) 
1/2-SB-71 (10.0) 
1 /2-S8-71 (15.0) 
1 /2-SB-82(0-0.5) 
1 /2-SB-82(5.0) 
1/2-SB-82(10.0) 
1/2-SB-82(15) 
1 /2-SB-82(20) 
NECR1-SB-095(0-0.5) 
NECR1-SS-140 
NECR1-SS-138 
Pond12-SS-047 
Pond1 2-SS-050 
Pond1 2-SS-056 
Pond1 2-SS-058 
Pond1 2-SS-061 
Pond1 2-SS-069 
Pond1 2-SS-076 
Pond1 2-SS-077 
Pond1 2-S8-071 (0-0.5) 
Pond12-S8-71 (5.0) 
1/2-SB-71(10.0) 
1/2-SB-71 (15.0) 
1 /2-SB-82(0-0.5) 
1 /2-SB-82(5. 0) 
1 /2-SB-82 (1 0.0) 
1 /2-SB-82(15) 
1 /2-SB-82(20) 
NECR1-SB-095(0-0.5) 
NECR1-SS-140 
NECR1 -SS-138 
NECR1-SS-137 
NECR1-SS-135 
NECR1-SS-133 
NECR1 -SS-131 (0-0.5) 
NECR1-SS-129 
NECR 1-SS-127 
NECR1-SS-126 
NECR1-SS-103(MWHDUP) 
NECR1-SS-103 
NECR1-SS-101 
NECR1 -SS-93 
NECR1 -SS-92 
NECR1 -S8-090(0-0.5) 
NECR1 -SS-070 
NECR1 -SS-068 
NECR1 -SS-067 
NECR1 -SS-065 
Pond3-SS-046 
Pond3-SS-059 
Pond3-SS-065 
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I SOG I Sample l Isotope l Flag I A or P I Reason I 
C06111057 Pond3-SS-063 Radium 226 None p Method blank 

Pond3-SS-042 
Pond3-SS-259 
Pond3-SS-038 
Pond3-SS-29 
Pond3-SS-027 
Pond3-SS-015 
Pond3-SS-007 
Pond3-SS-001 
3/3a-SB-61 (0-0.5) 
3/3a-SB-61 (5.5) 
3/3a-SB-61(10.0) 
3/3a-SB-61 (15.0) 
3/3a-SB-61 (20.0) 
3/3a-SB-61 (25.0) 
NECR1-SB-131 (5.0) 
NECR1-SB-131(10.0) 
NECR1-SB-131 (15.0) 
NECR1 -SB-131 (20) 
NECR1-SB-131 (24) 
Pond3-SS-014 
SEPAD-SS-011 SPLP 
SEPAD-SS-018SPLP 
Pond1 2-SS-035SPLP 
Pond1 2-SS-058SPLP 
Pond3-SS-014S PLP** 

C06111057 NECR1-SB-046(0-0.5) Radium 226 J (all detects) A Duplicate analysis 

NECR1 -SB-016(0-0.25) (RPO) 

NECR1-SB-016(5.0) 
NECR1-SB-016(10.0)** 
NECR1 -SB-016(15.0) 
NECR1 -SB-016(20.0) 
NECR1-SB-095(5.0) 
NECR1-SB-095(10.0) 
NECR1 -SB-095(14.0)** 
NECR1-SB-046(5.0) 
NECR1-SB-046(10.0)** 
NECR1 -SB-046(15.0) 
NECR1-SB-046(20.0) 
NECR1 -SB-046(25.0) 
NECR1 -SB-046(30.0) 
NECR1 -SB-095(0-0.5) 
NECR1-SS-131 (0-0.5) 
3/3a-SB-61 (0-0.5) 
3/3a-SB-61 (5.5) 
3/3a-SB-61(10.0) 
3/3a-SB-61 (15.0) 
3/3a-SB-61 (20.0) 
3/3a-SB-61 (25.0) 
NECR1 -SB-131 (5.0) 
NECR1-SB-131(10.0) 
NECR1-SB-131 (15.0) 
NECR1-SB-131 (20) 
NECR1-SB-131 (24 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06111057 NECR1 -SS-049 Radium 226 None p Laboratory control 

NECR1-SS-047 samples 

NECR1 -88-046(0-0.5) 
NECR1-SS-044 
NECR1-SS-230** 
NECR1 SS-030 
NECRi-SS-028 
NECR1 -SS-026 
NECRi -SS-023 
NECR1 -SS-020** 
NECRi-SS-018 
NECR1 -S8-016(0-0.25) 
NECR 1-SS-005 
NECR1 -SB-016(5.0) 
NECR1-SB-016(10.0)** 
NECR1 -SB-016(15.0) 
NECRi-SB-016(20.0) 
NECR1-SB-095(5.0) 
NECR1-SB-095(10.0) 
NECR1-SB-095(14.0)** 
NECR1-SB-90(5.0) 
NECR1-SB-90(10.0) 
NECR1 -SB-90(15.0) 
NECR1-SB-90(20) 
NECR1-SB-90(25)** 
NECR1-SB-90(30.0) 
NECR1 -SB-90(35.5) 
NECR1-SB-90(40) 
NECR1 -SB-90(45) 
SEPAO-SS-005** 
SEPAD-SS-006 
SEPAD-SS-07 
SEPAD-SS-011 
SEPAD-SS-08 
SEPAD-SS-12** 
SEPAD-SS-014 
SEPAD-SS-015 
SEPAD-SS-018 
SEPAD-SS-020 
SEPAD-SS-021 ** 
SEPAD-SS-022 
SEPAD-SS-025 
SEPAD-SS-026 
NECR1 -SB-046(5.0) 
NECR1-SB-046(10.0)** 
NECR1 -SB-046(15.0) 
NECR1 -SB-046(20.0) 
NECR1-SB-046(25.0) 
NECR1-SB-046(30.0) 
Pond12-SS-011 ** 
Pond1 2-SS-014 
Pond1 2-SS-019 
Pond1 2-SS-219 
Pond1 2-SS-020 
Pond12-SS-023** 
Pond1 2-SS-024 
Pond1 2-SS-035 
Pond1 2-SS-235 
Pond1 2-SS-041 
Pond1 2-SS-042** 
Pond12-SS-047 
Pond1 2-SS-050 
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l SDG l Sample I Isotope I Flag I A or P I Reason l 
C06111057 Pond12-SS-056 Radium 226 None p Laboratory control 

Pond1 2-SS-058 samples 

Pond1 2-SS-061 
Pond12-SS-069 
Pond1 2-SS-076 
Pond1 2-SS-077 
Pond12-SB-071 (0-0.5) 
Pond12-SB-71 (5.0) 
1/2-SB-71(10.0) 
1/2-SB-71 (15.0) 
1 /2-SB-82(0-0.5) 
1 /2-SB-82 (5.0) 
1/2-SB-82(10.0) 
1 /2-SB-82 (15) 
1 /2-SB-82(20) 
NECR1 -SB-095(0-0.5) 
NECR1-SS-140 
NECR1-SS-138 
Pond12-SS-047 
Pond1 2-SS-050 
Pond1 2-SS-056 
Pond1 2-SS-058 
Pond1 2-SS-061 
Pond1 2-SS-069 
Pond1 2-SS-076 
Pond1 2-SS-077 
Pond12-SB-071 (0-0.5) 
Pond12-SB-71 (5.0) 
1 /2-SB-71 (1 o. 0) 
1 /2-SB-71 (15.0) 
1 /2-SB-82(0-0.5) 
1/2-SB-82(5.0) 
1/2-SB-82(10.0) 
1 /2-SB-82(15) 
1/2-SB-82(20) 
NECR1 -SB-095(0-0.5) 
NECR1-SS-140 
NECR1-SS-138 
NECR1-SS-137 
NECR1-SS-135 
NECR1 -SS-133 
NECR1-SS-131 (0-0.5) 
NECR1-SS-129 
NECR 1-SS-127 
NECR 1-SS-126 
NECR1-SS-103(MWHDUP) 
NECR 1 -SS-103 
NECR1-SS-101 
NECR1-SS-93 
NECR1 -SS-92 
NECR1 -SB-090(0-0.5) 
NECR1 -SS-070 
NECR1 -SS-068 
NECR1 -SS-067 
NECR1 -SS-065 
Pond3-SS-046 
Pond3-SS-059 
Pond3-SS-065 
Pond3-SS-063 
Pond3-SS-042 
Pond3-SS-259 
Pond3-SS-038 

\l,\i r'\~lfdll\A\J\/U\111\lf"'\--i.k'":.'"JA/\01'1 I !":!A 1~ 



I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06111057 Pand3-SS-29 Radium 226 None p Laboratory control 

Pond3-SS-027 samples 
Pond3-SS-015 
Pond3-SS-007 
Pond3-SS-001 
3/3a-SB-61 (0-0.5) 
3/3a-SB-61 (5.5) 
3/3a-SB-61(10.0) 
3/3a-SB-61 (15.0) 
3/3a-SB-61 (20.0) 
3/3a-SB-61 (25.0) 
NECR1-SB-131 (5.0) 
NECR1-SB-131(10.0) 
NECR1-SB-131 (15.0) 
NECR1-SB-131 (20) 
NECR1-SB-131 (24) 
Pond3-SS-014 
SEPAD-SS-011 SPLP 
SEPAD-SS-018SPLP 
Pond12-SS-035SPLP 
Pond12-SS-058S PLP 
Pond3-SS-014SPLP** 

C06111057 SEPAD-SS-011 SPLP Ra-226 None p Sample result 
SEPAD-SS-018SPLP verification 
Pond1 2-SS-035SPLP 
Pand12-SS-058S PLP 
Pand3-SS-014SPLP** 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06111057 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06111057 

No Sample Data Qualified in this SDG 
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LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

LDC 
MWH Americas, Inc. 
10619 South Jordan Gateway, Suite 100 
Salt Lake City, UT 84095 
ATTN: Mr. Craig Moore 

April 3, 2007 

SUBJECT: United Nuclear Corporation, NE Church Rock Site, Data Validation 

Dear Mr. Moore, 

Enclosed are the final verification reports for the fraction listed below. These 
SDGs were received on February 28, 2007. Attachment 1 is a summary of the 
samples that were reviewed for each analysis. 

LDC Proiect # 16361 : 

SDG# 

C06120227, 
C06110906 

Fraction 

Radium-226 

The data verification was performed under EPA Level Ill and IV guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

~fJ 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

V:\LOGIN\MWH\UNC\16361COV.wod 



767 pages Attachment 1 

(3) Ra-226 
DATE DATE (901.1 

.. De SDG# REC'D DUE 903.0) 

:~tix: , 
,, ,, 

w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A C06120227 02/28/07 03/21/07 1 0 

B C06110906 03/02/07 03/21/07 0 84 

B C06110906 03/02/07 03/21/07 

otal B/LR 1 94 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 95 

Shaded cells indicate Level IV validation /all other cells are Level Ill validation). These samole counts do not include MS/MSD. and DUPs 16361ST.wpd 



United Nuclear Corporation, NE Church Rock Site 
Data Validation Reports 

LDC# 16361 

Radium 226 



LDC Report# 16361A29 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

December 3, 2006 

March 13, 2007 

Water 

Radium 226 

EPA Level Ill 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06120227 

Sample Identification 

ARROYO-RB-001 
ARROYO-RB-001 MS 
ARROYO-RB-001 MSD 
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Introduction 

This data review covers 3 water samples listed on the cover sheet. The analyses were 
per EPA Method 903.0 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

\/•\I /if::ll\l\1'111\A/l-l\l ll\lf""\it:::-::!:t:::-i /\'10 I lfd-l 



The following are definitions of the data qualifiers: 

J Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported . 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less 
than the minimum detectable activity (MDA). 

Sample ARROYO-RB-001 was identified as a rinse blank. No radium-226 contaminants 
were found in this blank. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPO) were 
within QC limits. 

b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Chemical recovery analysis were within QC limits for Method 903.0 . 
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V. Sample Result Verification 

Raw data were not reviewed for this SDG. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

VIII. Field Duplicates 

No field duplicates were identified in this SDG. 

\/'II nr.;IN\MWHIIJN(;\1R:"\R1A?Q IIN:'i 



United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06120227 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06120227 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06120227 

No Sample Data Qualified in this SDG 
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Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 16435829 

Laboratory Data Consultants, Inc. 
Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

November 28 through December 2, 2006 

April 3, 2007 

Soil 

Radium 226 

EPA Level Ill and IV 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06120235 
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Sample Identification 

VENTB-SS-002 
VENTB-SS-202 
VENTB-SS-006 
VENTB-SS-031 
VENT3-SS-034 * * 
VENTB-SS-019 
NECR1 -SS-323 
NECR1-SS-326 
NECR 1-SS-316 
POND12-SS-009** 
POND12-SS-012 
POND12-SS-032 
POND12-SS-063 
SAND1 -SS-032 
SAND1-SS-053** 
SAND1 -SS-065 
NECR2-SS-083 
NECR2-SS-096 
NECR2-SS-103 
NECR2-SS-109** 
YARD-TP-001 (1.0-1.5) 
YARD-TP-001 (0.0-0.5) 
YARD-TP-002(0.0-0.5) 
YARD-TP-002(1.5-2.0 
YARD-TP-002(9.5-10.0)** 
YARD-TP-003(0.0-0.5) 
YARD-TP-003(1.0-1.5) 
YARD-TP-004(0.5-1.0) 
YARD-TP-004(5.5-6.0) 
YARD-TP-004(7.0-7.5) ** 

YARD-TP-004(9.5-10.0) 
YARD-TP-204(7.0-7.5) 
YARD-TP-005(0.0-0.5) 
YARD-TP-005(2.5-3.0) 
YARD-TP-005(4.5-5.0)** 
YARD-TP-005(8.5-9.0) 
NECR1 -SS-164 
NECR1 -SS-173 
NECR1-SS-184 
NECR-SS-207** 
NECR-SS-238 
NECR-SS-240 
NECR-SS-240-DUP 
NECR-SS-262 
NECR-SS-265** 
NECR-SS-266 
NECR1-SS-281 
NECR1-SS-289 
NECR1-SS-293** 
NECR1-SS-307 
TP-SS-001 
TP-SS-013 
TP-SS-009 
TP-SS-024 
TP-SS-224** 
TP-SS-027 
POND12-TP-030(2.0-3.0) 
POND12-TP-030(4.5-5.0) 
POND12-TP-035(1.0-1.5) 
POND12-TP-035(2.0-2.5)** 

**Indicates sample underwent EPA Level IV review 
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POND12-TP-035(9.0-9.5) 
POND12-TP-058(4.5-5.0) 
POND12-TP-058(8.5-9.0) 
SAND3-SS-004 
SAND3-SS-012** 
SAND3-TP-005(0. 5-1 . 0) 
SAND3-TP-005(1.5-2.0) 
SAND3-TP-006(0.5-1.0) 
SAND3-TP-009(0.5-1.0) 
SAND3-TP-014(1.0-1.5) 
SAND3-TP-025(0.5-1.0) 
ARROYO-S8-001 (0.0-1.0) 
ARROYO-S8-001 (1.0-2.0) 
ARROYO-S8-001 (2.0-3.0) 
SAND3-TP-014(0.5-1.0) 
NECR2-SS-096S PLP 
NECR2-SS-109SPLP** 
NECR-SS-240S PLP 
NECR1-SS-307SPLP 
SAND3-TP-009(0.5-1.0)SPLP 
POND12-SS-009DUP 
NECR2-SS-1090UP 
YARD-TP-004(7.0-7.5)DUP 
NECR-SS-207DUP 
NECR1 -SS-307DUP 
POND12-TP-035(2.0-2.5)DUP 
SAND3-TP-014(1.0-1.5)DUP 
SAND3-TP-014(0.5-1.0)DUP 
NECR2-SS-109S PLPDUP 
SAND3-TP-009(0.5-1 .0)SPLPDUP 



Introduction 

This data review covers 90 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 and EPA Method 903.0 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level Ill criteria since this review is 
based on QC data. 

The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 

\/,\ I f'"\r.:!lf\1\11.A\A/W\ I lf\.lr'\-t ~A"=ll:'Cr"')r; I l"=!A 



qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All samples in SDG Radium 226 More than twenty samples No more than twenty None 
C06120235 associated to a method samples to be associated 

blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

A or P 

p 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicab le. Results 
were within QC limits with the following exceptions: 

V:\LOGIN\MWH\UNC\ 16435B29.U34 5 



DUPID 
[Associated 
Samples] Isotope RPO (Limits) Flag A or P 

SANDI-TP-063(0.5-1.0)SPLPDUP Ra-226 33 (:S30) J (all detects) A 
(NECR2-SS-096SPLP 
NECR2-SS-109SPLP** 
NECR-SS-240SPLP 
NECR1-SS-307SPLP 
SAND3-TP-009(0.5-1.0)SPLP) 

b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable with the 
following exceptions: 

Sample Isotope Finding 

All samples in SDG Radium 226 More than twenty samples 
C06120235 associated to a laboratory 

control sample, 

Percent recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be associated to 
laboratory control sample, 

Chemical recovery analysis were within QC limits for Method 903.0 . 

V. Sample Result Verification 

Flag A or P 

None p 

All sample result verifications were acceptable for samples on which a EPA Level IV 
review was performed. 

All sample result verifications met validation criteria with the following exceptions: 

Laboratory QAPP 
Sample Isotope Reporting Limit Reporting Limit Flag A or P 

NECR2-SS-096SPLP Ra-226 0.2 pCi/L 0,1 pCi/L None p 
NECR2-SS-109SPLP** 
NECR-SS-240SPLP 
NECR1 -SS-307SPLP 
SAND3-TP-009(0.5-1.0)SPLP 

Results for Level IV gamma spectrometry samples could not be recalculated because the 
gamma spectrometry instruments use proprietary equations developed by both Ortec 
and Canberra. The laboratory has never been privy to the calculation factors used to 
generate the data output. Results are accepted based on the accuracy of an LCS 
sample. 
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Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

Vil. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified . 

VIII. Field Duplicates 

Samples VENTS-SS-002 and VENTS-SS-202, samples YARD-TP-004(7.0-7.5)** and 
YARD-TP-204(7.0-7.5), samples NECR-SS-240 and NECR-SS-240-DUP, and samples TP
SS-024 and TP-SS-224** were identified as field duplicates. No Radium 226 was 
detected in any of the samples with the following exceptions: 

Activitv (oCi/al 

Isotope VENTS-SS-002 VENTS-SS-202 RPO (Limits) 

I Radium 226 I 
3.6 

I 
3.9 

I 
8 (s30) 

I 
Activitv 'oCi/al 

Isotope YARD-TP-004(7.0-7 .5)** YARD-TP-204(7 .0-7 .5) RPO (Limits) 

I Radium 226 I 
10.1 

I 
13.0 

I 
25 (s30) 

I 
Activitv foCi/al 

Isotope NECR-SS-240 NECR-SS-240-DUP RPO (Limits) 

I Radium 226 I 
1.5 

I 
1.2 

I 
22 (s30) I 

Activity (pCi/!:!l 

Isotope TP-SS-024 I TP-SS-224** RPO (Limits) 

I Radium 226 I 
2.1 I 1 .8 

I 
15 (s30) I 
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United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06120235 

I SDG I Sample l Isotope I Flag I A or P I Reason I 
C06120235 VENT8-SS-002 Radium 226 None p Method blank 

VENT8-SS-202 
VENT8-SS-006 
VENT8-SS-031 
VENT3-SS-034** 
VENT8-SS-019 
NECR1-SS-323 
NECR1 -SS-326 
NECR1 -SS-316 
POND12-SS-009** 
POND1 2-SS-01 2 
POND12-SS-032 
POND12-SS-063 
SAND1 -SS-032 
SAND1 -SS-053** 
SAND1-SS-065 
NECR2-SS-083 
NECR2-SS-096 
NECR2-SS-103 
NECR2-SS-1 09** 
YARD-TP-001 (1 .0-1.5) 
YARD-TP-001 (0.0-0.5) 
YARD-TP-002(0.0-0.5) 
YARD-TP-002(1.5-2.0 
YARD-TP-002(9.5-10.0)** 
YARD-TP-003(0.0-0.5) 
YARD-TP-003(1.0-1.5) 
YARD-TP-004(0.5-1.0) 
YARD-TP-004(5.5-6.0) 
YARD-TP-004(7.0-7.5)** 
YARD-TP-004(9.5-10.0) 
YARD-TP-204(7.0-7.5) 
YARD-TP-005(0.0-0.5) 
YARD-TP-005(2.5-3.0) 
YARD-TP-005(4.5-5.0)** 
YARD-TP-005(8.5-9.0) 
NECR1-SS-164 
NECR1-SS-173 
NECR1-SS-184 
NECR-SS-207** 
NECR-SS-238 
NECR-SS-240 
NECR-SS-240-DUP 
NECR-SS-262 
NECR-SS-265** 
NECR-SS-266 
NECR1 -SS-281 
NECR1 -SS-289 
NECR1 -SS-293** 
NECR1 -SS-307 
TP-SS-001 
TP-SS-013 
TP-SS-009 
TP-SS-024 
TP-SS-224** 
TP-SS-027 
POND12-TP-030(2.0-3.0) 
POND12-TP-030(4.5-5.0) 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06120235 POND1 2-TP-035(1.0-1.5) Radium 226 None p Method blank 

POND12-TP-035(2.0-2.5)** 
POND12-TP-035(9.0-9.5) 
POND12-TP-058(4.5-5.0) 
POND12-TP-058(8.5-9.0) 
SAN03-SS-004 
SAND3-SS-01 2** 
SAND3-TP-005(0.5·1.0) 
SAND3-TP-005(1.5-2.0) 
SAND3-TP-006(0.5-1.0) 
SAND3-TP-009(0.5-1.0) 
SAND3-TP-014(1.0·1,5) 
SAND3-TP-025(0.5-1.0) 
ARROYO-SB-001 (0.0-1.0) 
ARROYO-SB-001 (1.0-2.0) 
ARROYO-SB-001 (2.0-3.0) 
SAND3-TP-014(0.5-1.0) 
NECR2-SS-096SPLP 
NECR2-SS-109SPLP** 
NECR-SS-240SPLP 
NECR1-SS-307SPLP 
SAND3-TP-009(0,5-1.0)SPLP 

C06120235 NECR2-SS-096SPLP Radium 226 J ( all detects) A Duplicate analysis 
NECR2-SS-109SPLP** (RPO) 
NECR-SS-240S PLP 
NECR1 -SS-307SPLP 
SAND3-TP-009(0.5-1.0)SPLP 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06120235 VENT8-SS-002 Radium 226 None p Laboratory control 

VENT8-SS-202 samples 

VENT8-SS-006 
VENT8-SS-031 
VENT3-SS-034** 
VENT8-SS-019 
NECR1 -SS-323 
NECR1-SS-326 
NECR1-SS-316 
POND12-SS-009** 
POND12-SS-012 
POND12-SS-032 
POND12-SS-063 
SAND1-SS-032 
SAND1 -SS-053** 
SAND1 -SS-065 
NECR2-SS-083 
NECR2-SS-096 
NECR2-SS-103 
NECR2-SS-109** 
YARD-TP-001 (1.0-1.5) 
YARD-TP-001 (0.0-0.5) 
YARD-TP-002(0.0-0.5) 
YARD-TP-002(1.5-2.0 
YARD-TP-002(9.5-10.0)** 
YARD-TP-003(0.0-0.5) 
YARD-TP-003(1.0-1.5) 
YARD-TP-004(0.5-1.0) 
YARD-TP-004(5.5-6.0) 
YARD-TP-004(7.0-7.5)** 
YARD-TP-004(9.5-10.0) 
YARD-TP-204(7.0-7.5) 
YARD-TP-005(0.0-0.5) 
YARD-TP-005 (2.5-3.0) 
YARD-TP-005(4.5-5.0)** 
YARD-TP-005(8.5-9.0) 
NECR 1-SS-164 
NECR1-88-173 
NECR1-88-184 
NECR-88-207** 
NECR-88-238 
NECR-88-240 
NECR-88-240-DUP 
NECR-88-262 
NECR-88-265** 
NECR-88-266 
NECR1 -88-281 
NECR1 -88-289 
NECR1 -88-293** 
NECR1 -88-307 
TP-88-001 
TP-88-013 
TP-S8-009 
TP-88-024 
TP-88-224** 
TP-88-027 
POND12-TP-030(2.0-3.0) 
POND12-TP-030(4.5-5.0) 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06120235 POND12-TP-035(1.0-1.5) Radium 226 None p Laboratory control 

POND12-TP-035(2.0-2.5)** samples 
POND12-TP-035(9.0-9.5) 
POND12-TP-058(4.5-5.0) 
POND12-TP-058(8.5-9.0) 
SAND3-SS-004 
SAND3-SS-01 2** 
SAND3-TP-005(0.5-1.0) 
SAND3-TP-005(1.5-2.0) 
SAND3-TP-006(0.5-1.0) 
SAND3-TP-009(0.5-1.0) 
SAND3-TP-014(1.0-1.5) 
SAND3-TP-025(0.5-1.0) 
ARROYO-SB-001 (0.0-1 .0) 
ARROYO-SB-001 (1.0-2.0) 
ARROYO-SB-001 (2.0-3.0) 
SAND3-TP-014(0.5-1.0) 
NECR2-SS-096SPLP 
NECR2-SS-109SPLP** 
NECR-SS-240SPLP 
NECR1-SS-307SPLP 
SAND3-TP-009(0.5-1.0)SPLP 

C06120235 NECR2-SS-096S PLP Ra-226 None p Sample result 
NECR2-SS-109SPLP** verification 
NECR-SS-240SPLP 
NECR1 -SS-307SPLP 
SAND3-TP-009(0.5-1.0)SPLP 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06120235 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06120235 

No Sample Data Qualified in this SDG 
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LABORATORY DATA CONSULTANTS, INC. 
7750 El Camino Real, Suite 2L Carlsbad, CA 92009 Phone: 760/634-0437 Fax: 760/634-0439 

• Ii, •• b ii i, it - . .. ~ - k 

L C)C: 
MWH Americas, Inc. 
10619 South Jordan Gateway, Suite 100 
Salt Lake City, UT 84095 
ATTN: Mr. Craig Moore 

April 3, 2007 

SUBJECT: United Nuclear Corporation , NE Church Rock Site, Data Validation 

Dear Mr. Moore, 

Enclosed are the final verification reports for the fraction listed below. This SDG 
was received on March 23, 2007. Attachment 1 is a summary of the samples that 
were reviewed for each analysis. 

LDC Project# 16469: 

SDG# 

C06120336 

Fraction 

Radium-226 

The data verification was performed under EPA Level Ill and IV guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• USEPA, Contract Laboratory Program National Functional Guidelines 
for Inorganic Data Review, October 2004 

Please feel free to contact us if you have any questions. 

Sincerely, 

~-/7) 
Erlinda T. Rauto 
Operations Manager/Senior Chemist 

V:\LOGIN\MWH\UNC\16469COV.wpd 



(3) Ra-226 
DATE DATE (901.1 

LDC SDG# REC'D DUE 903.0) 

flliafiiStd .,. Xe!]. w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s .... 

A C06120336 03/23/07 04/13/07-
A C06120336 03/23/07 04/13/07 

otal B/LR 1 54 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55 

Shaded cells indicate level IV validation (all other cells are level Ill validation). These sample counts do not include MS/MSD, and DUPs 16469S T.wpd 



United Nuclear Corporation, NE Church Rock Site 
Data Validation Reports 

LDC# 16469 

Radium-226 



LDC Report# 16469A29 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

November 30 through December 5, 2006 

April 3, 2007 

Soil/Water 

Radium 226 

EPA Level Ill and IV 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06120336 

Sample Identification 

ARROYO-S8-002(0-1) 
ARROYO-S8-002(1-2) 
ARROYO-S8-002(2-3) 
ARROYO-S8-003(0-1) 
ARROYO-S8-003(1-2)** 
ARROYO-S8-003(2-3) 
ARROYO-S8-004(0-1) 
ARROYO-SB-004(1-2) 
ARROYO-SB-004(2-3) 
ARROYO-S 8-005(0-1) ** 
ARROYO-SB-005(1-2) 
ARROYO-S8-005(2-3) 
ARROYO-S8-006(0-1) 
ARROYO-S8-006(1-2) 
ARROYO-S8-006(2-3)** 
ARROYO-S8-007 (0-1) 
ARROYO-S8-007(1-2) 
ARROYO-S8-007(2-3) 
ARROYO-S8-008(0-1) 
ARROYO-SB-008(1-2)** 
ARROYO-S8-008(2-3) 
ARROYO-SB-208(1 
ARROYO-SB-208(2-3) 
ARROYO-S B-009(0-1) 
ARROYO-SB-009(1-2)** 

ARROYO-SB-009(2-3) 
ARROYO-SB-010(0-1) 
ARROYO-SB-010(1-2) 
ARROYO-SB-010(2-3) 
NEMSA-TP-002(0.0-0.25) ** 
NEMSA-TP-002(0.25-0. 75) 
NEMSA-TP-002(5. 5-6. 0) 
NEMSA-TP-002(7.0-7.5) 
NEMSA-TP-003(0.0-0.5) 
NEMSA-TP-003(1.5-2.0) 
NEMSA-TP-003(4.0-4.5) 
NEMSA-TP-004(0. 0-0. 5) 
NEMSA-TP-004(8. 5-9. 0) 
NEMSA-TP-005(0.0-0.5) 
NEMSA-TP-005(4.0-4.5) 
NEMSA-TP-005(8. 0-8.5) 
POND3-TP-007(5-5.5) 
POND3-TP-007(9-9.5) 
POND3-TP-014(6.5-7.0) 
POND3-TP-014(8.5-9.0) 
POND3-TP-029(3-3.5) 
POND3-TP-029(6-6.5) 
POND3-TP-029(9-9.5) 
POND3-TP-037(0-05) 
POND3-TP-037(5-5.5) 

**Indicates sample underwent EPA Level IV review 

V:\I OGIN\MWH\UNC\ 16469A29.U34 

POND3-TP-037(8.5-9.0) 
NEMSA-TP-004(1-1.5) 
NEMSA-TP-004(6-6.5) 
NECR1 -SS-0.28 
ARROYO-RB-002 
ARROYO-S8-005(0-1 )DUP 
ARROYO-SB-008(1-2)DUP 
NEMSA-TP-002(0.0-0.25)DUP 
NEMSA-TP-005(4.0-4.5)DUP 
POND3-TP-037(5-5. 5) DUP 
ARROYO-RB-002MS 
ARROYO-RB-002MSD 



Introduction 

This data review covers 59 soil samples and 3 water samples listed on the cover 
sheet. The analyses were per EPA Method 901.1 and EPA Method 903.0 for Radium 
226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Samples indicated by a double asterisk on the front cover underwent a EPA Level IV 
review. A EPA Level Ill review was performed on all of the other samples. Raw data 
were not evaluated for the samples reviewed by Level Ill criteria since this review is 
based on QC data. 

The following are definitions of the data qualifiers: 

J+ Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

0 



None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable with the following exceptions: 

Sample Isotope Finding Criteria Flag 

All soil samples in Radium 226 More than twenty samples No more than twenty None 
SOG C061 20336 associated to a method samples to be associated 

blank. to a method blank. 

Blank results contained less than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

A or P 

p 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPO) were within QC limits. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits. 
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b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable with the 
following exceptions: 

Sample Isotope Finding 

All soil samples in Radium 226 More than twenty samples 
SDG C06120336 associated to a laboratory 

control sample. 

Percent recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Criteria 

No more than twenty 
samples to be associated to 
laboratory control sample. 

Chemical recovery analysis were within QC limits for Method 903.0 . 

V. Sample Result Verification 

Flag A or P 

None p 

All sample result verifications were acceptable for samples on which a EPA Level IV 
review was performed. 

All sample result verifications met validation criteria with the following exceptions: 

Laboratory QAPP 
Sample Isotope Reporting Limit Reporting Limit Flag A or P 

All water samples in SDG Ra-226 0.2 pCi/L 0.1 pCiiL None p 
C06120336 

Results for Level IV gamma spectrometry samples could not be recalculated because the 
gamma spectrometry instruments use proprietary equations developed by both Ortec 
and Canberra. The laboratory has never been privy to the calculation factors used to 
generate the data output. Results are accepted based on the accuracy of an LCS 
sample. 

Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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VIII. Field Duplicates 

Samples ARROYO-SB-008(1-2)** and ARROYO-SB-208(1-2) and samples ARROYO-SB-
008(2-3) and ARROYO-SB-208(2-3) were identified as field duplicates. No Radium 226 
was detected in any of the samples with the following exceptions: 

Activitv (pCi/q) 

Isotope ARROYO-S8-008(1-2)** ARROYO-S8-208(1 ·2} RPO (Limits) 

I Radium 226 I 
21.5 

I 
20.2 

I 
6 ($30) 

I 
Activitv (oCi/q) 

Isotope ARROYO-S8-008(2-3) ARROYO-S8-208(2-3) RPO (Limits) 

I Radium 226 I 
24.5 

I 
23.0 

I 
6 ($30) 

I 
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United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06120336 

I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06120336 ARROYO-SB-002(0-1) Radium 226 None p Method blank 

ARROYO-SB-002(1-2) 
ARROYO-SB-002(2-3) 
ARROYO-SB-003(0-1) 
ARROYO-SB-003(1-2)** 
ARROYO-SB-003(2-3) 
ARROYO-SB-004(0-1) 
ARROYO-SB-004(1-2) 
ARROYO-SB-004(2-3) 
ARROYO-SB-005(0-1 )** 
ARROYO-SB-005(1-2) 
ARROYO-SB-005(2-3) 
ARROYO-SB-006(0-1) 
ARROYO-SB-006(1 -2) 
ARROYO-SB-006(2-3)** 
ARROYO-SB-007 (0-1) 
ARROYO-SB-007(1-2) 
ARROYO-SB-007 (2-3) 
ARROYO-SB-008(0-1) 
ARROYO-SB-008(1 ·2)** 
ARROYO-SB-008(2-3) 
ARROYO-SB-208(1-2) 
ARROYO-SB-208(2-3) 
ARROYO-SB-009(0-1) 
ARROYO-SB-009(1-2)** 
ARROYO-SB-009(2-3) 
ARROYO-SB-010(0-1) 
ARROYO-SB-01 0(1-2) 
ARROYO-SB-010(2-3) 
NEMSA-TP-002(0.0-0.25)** 
NEMSA-TP-002(0.25-0. 75) 
NEMSA-TP-002(5.5-6.0) 
NEMSA-TP-002(7.0-7.5) 
NEMSA-TP-003(0.0-0.5) 
NEMSA-TP-003(1.5-2.0) 
NEMSA-TP-003(4.0-4.5) 
NEMSA-TP-004(0.0-0.5) 
NEMSA-TP-004(8.5-9.0) 
NEMSA-TP-005(0.0-0.5) 
NEMSA-TP-005(4.0-4.5) 
NEMSA-TP-005(8.0-8.5) 
POND3-TP-007 (5-5.5) 
POND3-TP-007 (9-9.5) 
POND3-TP-014(6.5-7.0) 
POND3-TP-014(8.5-9.0) 
POND3-TP-029(3-3.5) 
POND3-TP-029(6-6.5) 
POND3-TP-029(9-9.5) 
POND3-TP-037(0-0.5) 
POND3-TP-037(5-5.5) 
POND3-TP-037(8.5-9.0) 
NEMSA-TP-004(1-1.5) 
NEMSA-TP-004(6-6,5) 
NECR1 -SS-0.28 
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I SDG I Sample I Isotope I Flag I A or P I Reason I 
C06120336 ARROYO-S8-002(0-1) Radium 226 None p Laboratory control 

ARROYO-SB-002(1-2) samples 

ARROYO-SB-002(2-3) 
ARROYO-SB-003(0-1) 
ARROYO-SB-003(1-2)** 
ARROYO-SB-003(2-3) 
ARROYO-S8-004(0-1) 
ARROYO-SB-004(1-2} 
ARROYO-SB-004(2-3) 
ARROYO-SB-005(0-1} ** 
ARROYO-SB-005(1-2) 
ARROYO-SB-005(2-3) 
ARROYO-SB-006(0-1) 
ARROYO-SB-006(1-2) 
ARROYO-SB-006(2-3) ** 
ARROYO-SB-007(0-1) 
ARROYO-SB-007(1-2) 
ARROYO-SB-007(2-3) 
ARROYO-SB-008(0-1) 
ARROYO-SB-008(1-2)** 
ARROYO-SB-008(2-3) 
ARROYO-SB-208(1-2) 
ARROYO-SB-208(2-3) 
ARROYO-SB-009(0-1) 
ARROYO-SB-009(1-2)** 
ARROYO-SB-009(2-3) 
ARROYO-SB-01 0(0-1) 
ARROYO-S8-010(1-2) 
ARROYO-SB-01 0(2-3) 
NEMSA-TP-002(0.0-0.25) ** 
NEMSA-TP-002(0.25-0. 75) 
NEMSA-TP-002(5.5-6.0) 
NEMSA-TP-002(7.0-7.5) 
NEMSA-TP-003(0.0-0.5) 
NEMSA-TP-003(1.5-2.0) 
NEMSA-TP-003(4.0-4.5) 
NEMSA-TP-004(0.0-0.5) 
NEMSA-TP-004(8.5-9.0) 
NEMSA-TP-005(0.0-0.5) 
NEMSA-TP-005(4.0-4.5) 
NEMSA-TP-005(8.0-8.5) 
POND3-TP-007(5-5.5) 
POND3-TP-007 (9-9. 5) 
POND3-TP-014(6.5-7.0) 
POND3-TP-014(8.5-9.0) 
POND3-TP-029(3-3.5) 
POND3-TP-029(6-6.5) 
POND3-TP-029(9-9.5) 
POND3-TP-037(0-0.5) 
POND3-TP-037(5-5.5) 
POND3-TP-037(8.5-9.0) 
NEMSA-TP-004(1-1.5) 
NEMSA-TP-004(6-6.5) 
NECR1 -SS-0.28 

C06120336 ARROYO-RB-002 Ra-226 None p Sample result 
verification 

V:\LOGIN\MWH\UNC\ 16469A29.U34 8 



United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06120336 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06120336 

No Sample Data Qualified in this SDG 
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LDC Report# 16435C29 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

United Nuclear Corporation, NE Church Rock Site 

November 28 through December 2, 2006 

April 3, 2007 

Soil 

Radium 226 

EPA Level Ill 

Energy Laboratories, Inc. 

Sample Delivery Group (SDG): C06120405 

Sample Identification 

SEDPAD-TP-006(1.5-2.0) 
SEDPAD-TP-006(3.0-3.5) 
SEDPAD-TP-012(1.0-1.5) 
SEDPAD-TP-012(1.5-2.0) 
SEDPAD-TP-014(0.5-1.0) 
SEDPAD-TP-014(1.0-1.5) 
SEDPAD-TP-021 (5.0-5.5) 
SEDPAD-TP-021(10.0-10.5) 
SEDPAD-TP-026(0.5-1.0) 
NECR 1-TP-138(3.5-4.0) 
SAND1-TP-030(1.0-1.5) 
SAND1-TP-043(1.0-1.5) 
SAND1-TP-049(1.0-1.5) 
SAND1-TP-049(3.5-4.0) 
SAND1-TP-249(3.5-4.0) 
SAND1-TP-063(0.5-1.0) 
SAND1-TP-063(1.5-2.0) 
SAND1-TP-068(0.5-1 .0) 
SAND1-TP-068(1.5-2.0) 
SAND 1-TP-030(3. 5-4. 0) 
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SAND1-TP-030(1.0-1.5)SPLP 
SAND1-TP-063(0.5-1.0)SPLP 
NECR 1-TP-138(3.5-4.0) DUP 
SAND1-TP-030(3.5-4.0)DUP 
SAND1-TP-063(0.5-1.0)SPLPDUP 
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Introduction 

This data review covers 25 soil samples listed on the cover sheet. The analyses were 
per EPA Method 901.1 and EPA Method 903.0 for Radium 226. 

The review follows the Quality Assurance Project Plan for United Nuclear Corporation 
Northeast Church Rock Site (Appendix A, August 2006) and a modified outline of the 
USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 
Data Review (October 2004) as there are no current guidelines for the method stated 
above. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified a P (protocol) or A (advisory) to indicate whether the 
flag is due to a laboratory deviation from a specified protocol or is of technical 
advisory nature. 

Blank results are summarized in Section Ill. 

Field duplicates are summarized in Section VIII. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

J + Data are qualified as estimated, with a high bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J- Data are qualified as estimated, with a low bias likely to occur. False positives 
or false negatives are unlikely to have been reported. 

J Data are qualified as estimated; it is not possible to assess the direction of the 
potential bias. False positives or false negatives are unlikely to have been 
reported. 

R Data are qualified as rejected. There is a significant potential for the reporting of 
false negatives or false positives. 

B The compound or analyte was found in an associated blank as well as in the 
sample. 

U Data are qualified as non-detected, because the analyte was observed in an 
associated laboratory or field blank. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Calibration 

a. Initial Calibration 

All criteria for the initial calibration were met. 

Detector efficiency was determined. 

b. Continuing Calibration 

Calibration verification and background determination were performed at the required 
frequencies. Results were within laboratory control limits. 

Ill. Blanks 

Method blanks were reviewed for each matrix as applicable. Blank results contained less 
than the minimum detectable activity (MDA). 

No field blanks were identified in this SDG. 

IV. Accuracy and Precision Data 

a. Matrix Spike/(Matrix Spike) Duplicate 

Matrix spike (MS) samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results 
were within QC limits with the following exceptions: 

DUPID 
[Associated 
Samples] Isotope RPO (Limits) Flag A or P 

SANDI-TP-063(0.5-1.0)SPLPDUP Ra-226 33 (:,c;30) J ( all detects) A 
(SAND1-TP-030(1 .0-1 .5)SPLP 
SAND1-TP-063(0.5-1.0)SPLP) 
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b. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

c. Chemical Recovery 

Chemical recovery analysis were within QC limits for Method 903.0 . 

V. Sample Result Verification 

All sample result verifications met validation criteria with the following exceptions: 

Laboratory QAPP 
Sample Isotope Reporting Limit Reporting Limit Flag 

SAND1-TP-030(1.0-1.5)SPLP Ra-226 0.2 pCi/L 0,1 pCi/L None 
SAND1-TP-063(0.5-1.0)SPLP 

Raw data were not evaluated for the samples reviewed by Level Ill criteria. 

VI. Minimum Detectable Activity (MDA) 

All minimum detectable activities met required detection limits. 

VII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

VIII. Field Duplicates 

A or P 

p 

Samples SAND1-TP-049(3.5-4.0) and SAND1-TP-249(3.5-4.0) were identified as field 
duplicates. No Radium 226 was detected in any of the samples with the following 
exceptions: 

Activitv /pCi/q) 

Isotope SAND1-TP-049(3.5-4.0) I SANO1-TP-249(3.5-4.0) RPO (Limits) 

I Radium 226 I 6.4 I 9.0 I 34 (s;30) I 
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United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Data Qualification Summary - SDG C06120405 

I SDG I Sample I Isotope l Flag I A or P I Reason I 
C06120405 SAND1-TP-030(1.0-1.5)SPLP Radium 226 J (all detects) A Duplicate analysis 

SAND1-TP-063(0.5-1.0)SPLP (RPO) 

C06120405 SAND1-TP-030(1.0-1.5)SPLP Ra-226 None p Sample resutt 
SAND1-TP-063(0.5-1.0)SPLP verification 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Laboratory Blank Data Qualification Summary - SDG C06120405 

No Sample Data Qualified in this SDG 

United Nuclear Corporation, NE Church Rock Site 
Radium 226 - Field Blank Data Qualification Summary - SDG C06120405 

No Sample Data Qualified in this SDG 
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È ·²¼·½¿¬» ª¿´·¼¿¬·±² ½®·¬»®·¿ ©»®» ²±¬ ³»¬
Ò ·²¼·½¿¬» ¼¿¬¿ ®»ª·»© ©»®» ²±¬ ¿ °®±¶»½¬ó°»½·º·½ ®»¯«·®»³»²¬
Òñß ·²¼·½¿¬» ½®·¬»®·¿ ¿®» ²±¬ ¿°°´·½¿¾´» º±® ¬¸» °»½·º·»¼ ¿²¿´§¬·½¿´ ³»¬¸±¼

ßÎÎÑÇÑóÍÞó

ðïð ÅïóîÃ

ßÎÎÑÇÑóÍÞó

ðïð ÅîóíÃ

ÒÛÓÍßóÌÐó

ððî ÅðóðòîëÃ

ÒÛÓÍßóÌÐó

ððî Åðòîëó

ðòéëÃ

ÒÛÓÍßóÌÐó

ððî ÅëòëóêÃ

ÒÛÓÍßóÌÐó

ððî ÅéóéòëÃ

ÒÛÓÍßóÌÐó

ððí ÅðóðòëÃ

ÒÛÓÍßóÌÐó

ððí ÅïòëóîÃ

ÒÛÓÍßóÌÐó

ððí ÅìóìòëÃ

ÒÛÓÍßóÌÐó

ððì ÅðóðòëÃ
óðîè óðîç óðíð óðíï óðíî óðíí óðíì óðíë óðíê óðíé

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ßî ßî ßî ßî ßî ßî ßî ßî ßî ßî

ß ß ß ß ß ß ß ß ß ß

Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß



ß²¿´§¬·½¿´ Ó»¬¸±¼ñß²¿´§¬»æ   Ó»¬¿´
Ô¿¾±®¿¬±®§æ  Û²»®¹§ Ô¿¾±®¿¬±®·»
Þ¿¬½¸ ×¼»²¬·º·½¿¬·±²æ Ýðêïîðííê

Í¿³°´» ×Ü

Ô¿¾±®¿¬±®§ ×Ü
Ø¿®¼½±°§ ªò Ý¸¿·² ±º Ý«¬±¼§
Ø±´¼·²¹ Ì·³»
ß²¿´§¬» Ô·¬
Î»°±®¬·²¹ Ô·³·¬
×²·¬·¿´ Ý¿´·¾®¿¬·±² øß´´ Ó»¬¸±¼÷ 
×²·¬·¿´ Ý¸»½µ Þ´¿²µ ø×ÝÐ ú ßß ³»¬¸±¼÷
Ý±²¬·²«·²¹ Ý¿´·¾®¿¬·±² øß´´ Ó»¬¸±¼÷
Ý±²¬·²«·²¹ Ý¸»½µ Þ´¿²µ ø×ÝÐ ú ßß ³»¬¸±¼÷
ß²¿´§· Ì·³»
Ó»¬¸±¼ Þ´¿²µ

Ô¿¾±®¿¬±®§ Ý±²¬®±´ Í¿³°´» ø¿´´ ³»¬¸±¼÷
Ô¿¾±®¿¬±®§ Ý±²¬®±´ Í¿³°´» Ü«°´·½¿¬» ø´¿¾ °»½·º·½÷
Ó¿¬®·¨ Í°·µ»ñÓ¿¬®·¨ Í°·µ» Ü«°´·½¿¬»

Ô¿¾±®¿¬±®§ Î»°´·½¿¬» ø´¿¾ °»½·º·½÷
Ú·»´¼ Ü«°´·½¿¬»ñÎ»°´·½¿¬»

Û¯«·°³»²¬ Î·²»¿¬» Þ´¿²µ

ø¿÷ Ô·¬ ÏÝ ¾¿¬½¸ ·¼»²¬·º·½¿¬·±² ·º ¼·ºº»®»²¬ ¬¸¿² Þ¿¬½¸ ×Ü
ß ·²¼·½¿¬» ª¿´·¼¿¬·±² ½®·¬»®·¿ ©»®» ³»¬
È ·²¼·½¿¬» ª¿´·¼¿¬·±² ½®·¬»®·¿ ©»®» ²±¬ ³»¬
Ò ·²¼·½¿¬» ¼¿¬¿ ®»ª·»© ©»®» ²±¬ ¿ °®±¶»½¬ó°»½·º·½ ®»¯«·®»³»²¬
Òñß ·²¼·½¿¬» ½®·¬»®·¿ ¿®» ²±¬ ¿°°´·½¿¾´» º±® ¬¸» °»½·º·»¼ ¿²¿´§¬·½¿´ ³»¬¸±¼

ÒÛÓÍßóÌÐó

ððì ÅèòëóçÃ

ÒÛÓÍßóÌÐó

ððë ÅðóðòëÃ

ÒÛÓÍßóÌÐó

ððë ÅìóìòëÃ

ÒÛÓÍßóÌÐó

ððë ÅèóèòëÃ

ÐÑÒÜíóÌÐó

ððé ÅëóëòëÃ

ÐÑÒÜíóÌÐó

ððé ÅçóçòëÃ

ÐÑÒÜíóÌÐó

ðïì ÅêòëóéÃ

ÐÑÒÜíóÌÐó

ðïì ÅèòëóçÃ

ÐÑÒÜíóÌÐó

ðîç ÅíóíòëÃ

ÐÑÒÜíóÌÐó

ðîç ÅêóêòëÃ
óðíè óðíç óðìð óðìï óðìî óðìí óðìì óðìë óðìê óðìé

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß ß ß

ßî ßî ßî ßì ßì ßì ßì ßì ßì ßì

ß ß ß ß ß ß ß ß ß ß

Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß ßí Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß



ß²¿´§¬·½¿´ Ó»¬¸±¼ñß²¿´§¬»æ   Ó»¬¿´
Ô¿¾±®¿¬±®§æ  Û²»®¹§ Ô¿¾±®¿¬±®·»
Þ¿¬½¸ ×¼»²¬·º·½¿¬·±²æ Ýðêïîðííê

Í¿³°´» ×Ü

Ô¿¾±®¿¬±®§ ×Ü
Ø¿®¼½±°§ ªò Ý¸¿·² ±º Ý«¬±¼§
Ø±´¼·²¹ Ì·³»
ß²¿´§¬» Ô·¬
Î»°±®¬·²¹ Ô·³·¬
×²·¬·¿´ Ý¿´·¾®¿¬·±² øß´´ Ó»¬¸±¼÷ 
×²·¬·¿´ Ý¸»½µ Þ´¿²µ ø×ÝÐ ú ßß ³»¬¸±¼÷
Ý±²¬·²«·²¹ Ý¿´·¾®¿¬·±² øß´´ Ó»¬¸±¼÷
Ý±²¬·²«·²¹ Ý¸»½µ Þ´¿²µ ø×ÝÐ ú ßß ³»¬¸±¼÷
ß²¿´§· Ì·³»
Ó»¬¸±¼ Þ´¿²µ

Ô¿¾±®¿¬±®§ Ý±²¬®±´ Í¿³°´» ø¿´´ ³»¬¸±¼÷
Ô¿¾±®¿¬±®§ Ý±²¬®±´ Í¿³°´» Ü«°´·½¿¬» ø´¿¾ °»½·º·½÷
Ó¿¬®·¨ Í°·µ»ñÓ¿¬®·¨ Í°·µ» Ü«°´·½¿¬»

Ô¿¾±®¿¬±®§ Î»°´·½¿¬» ø´¿¾ °»½·º·½÷
Ú·»´¼ Ü«°´·½¿¬»ñÎ»°´·½¿¬»

Û¯«·°³»²¬ Î·²»¿¬» Þ´¿²µ

ø¿÷ Ô·¬ ÏÝ ¾¿¬½¸ ·¼»²¬·º·½¿¬·±² ·º ¼·ºº»®»²¬ ¬¸¿² Þ¿¬½¸ ×Ü
ß ·²¼·½¿¬» ª¿´·¼¿¬·±² ½®·¬»®·¿ ©»®» ³»¬
È ·²¼·½¿¬» ª¿´·¼¿¬·±² ½®·¬»®·¿ ©»®» ²±¬ ³»¬
Ò ·²¼·½¿¬» ¼¿¬¿ ®»ª·»© ©»®» ²±¬ ¿ °®±¶»½¬ó°»½·º·½ ®»¯«·®»³»²¬
Òñß ·²¼·½¿¬» ½®·¬»®·¿ ¿®» ²±¬ ¿°°´·½¿¾´» º±® ¬¸» °»½·º·»¼ ¿²¿´§¬·½¿´ ³»¬¸±¼

ÐÑÒÜíóÌÐó

ðîç ÅçóçòëÃ

ÐÑÒÜíóÌÐó

ðíé ÅðóðòëÃ

ÐÑÒÜíóÌÐó

ðíé ÅëóëòëÃ

ÐÑÒÜíóÌÐó

ðíé ÅèòëóçÃ

ÒÛÓÍßóÌÐó

ððì ÅïóïòëÃ

ÒÛÓÍßóÌÐó

ððì ÅêóêòëÃ

ÒÛÝÎïóÍÍó

ðîè

ßÎÎÑÇÑó

ÎÞóððî
óðìè óðìç óðëð óðëï óðëî óðëí óðëì óðëë

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ß ß ß ß ß ß ß ß

ßì ßì ßì ßì ßì ßì ßì ß

ß ß ß ß ß ß ß ß

Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß ßë ß

Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß
Òñß Òñß Òñß Òñß Òñß Òñß Òñß Òñß



CHAIN-OF-CUSTODY FORMS 



Chain of Custody and Analytical Request Record Page_L of 3-
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

l"\w 't-\ 
Report Mail Address: 

\l-\1~3 P1nel\,:,o~e.. ~OQd S4-€ 109 
Po &:-;,1. ~~1 T1-~018 
S ~Q.•"{)\)Dl-·\:. Sh ( .. Qr I ()L 8'"7 

Invoice Address: 
fl\ Xfv !"\ ,\;-f\<'." C I C .. '- $ 

P 1J P:c,A l.o t.c I O 
e) C'oc-rn ,., le\ d. 
Report Required For: 

/\~f\ , Acc:01..pt--S fojo..t»e. 

,., 00.2. 

POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NE LAC O A2LA O Level IV 0 
Other _____________ _ 

EDD/EDT O Format ----------

Project Name, PWS #, Permit#, Etc.: 

Contact Name, Phone, Fax, E-mail: 

Leah L;__X) 1-P r(\ (). c t , 0 
<-t10 -- i-r'"I- ~;2.~oCi-

Invoice Contact & Phone #: 

a 3 o...bo11e 

C 
0 

f Oj 
(!) CD <ll 

.!:: > i ~ 
_s (I) >I 1? 
§ :s: fl 01 
(J~~rii' 
O ~ en w 
'- ~c3 ~ i (I) (/)j .Q 

E a. t CD! 
E-

~ &5 ~I 
1--------------------,----.-----,-----1 ~ I 

SAMPLE IDENTIFICATION Collection Collection 

2 

3 

5 

6 

7 

8 

9 

10 

(Name, Location, Interval, etc.) Date Time 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal : 

'ls -t l ·olo 9 I..{ l.c 

Return to client: 

MATRIX 

So, \.s 
So"i\s 

Sampler Name if other than Contact: 

_ \eo.\, ,u . .1O If J0,:Af't; 11@. f'(\u.J\~ ~c~bcd IC: of'() 

-~ e cr1c> -~·71\ --q o+& fqy 
Purchase Order #: ELI Quote #: 

by (print): 

e, f\ (S~:f"\ ,..,., 
LABOR 

Sample Type: ____ _ 
RY USE ONL'f 

# of fractions 

,rtain circumstances , samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis re, 'ed. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
~ . " "' ~. . " ~ "" 



Chain of Custody and Analytical Request Record Page __ of ..1_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA Level IV 0 
Other _______________ _ 

EDD/EDT Format ________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) 

Project Name, PWS #, Permit#, Etc.: 

0 
UJ ~ I !:::.. u "O 

C 

i:! ::, 
e ro 

~ E 
::, 
t-

UJ 
UJ 
en 

Sample 

ELI Quote#: 

Notify ELI prior to RUSH Shipped by: 
sample submittal for additional 

"O 
C 
::, 
e ro 
E 
i:: 
J: 
(/) 
::i 
a:: 

charges and scheduling Cooler 1D(s) 

Comments: 
1-<e,ce11nt Temp 
____ oc 
Custody Seal Y N 
Intact Y N 

YN 

be subcontracted to other certified laboratories in order 
sultl..corttra,ct data will be clearly notated on your analytical 



Chain of Custody and Analytical Request Record Page __ of __ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

Report Mail Address: 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA Level IV 0 
Other _______________ _ 

EDD/EDT Format ________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SAMPLE IDENTIFICATION 
(Name, Location , Interval, etc.) 

Project Name, PWS #, Permit#, Etc.: 

Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

ELI Quote#: 

Notify ELI prior to RUSH Shipped by: 
sample submittal for additional 

charges and schedul ing Cooler ID(s) 



t;na1n or t;ustoay ana Ana1yt1ca1 Kequest Kecora Page_/_ of 

Company Name: 

PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

/Cy 

ffi''7 

Proiect Name, PWS #,Permit#, tc.: 

V /l/C .. /l/ &C/,Q,_ 

Invoice Contact & Phone #: Purchase Order #: ELI Quote #: 

t:½ cf.be;.{:;; 

Report Required For: DWO 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NE LAC A2LA O Level IV 
Other ______________ _ 

EDD/EDT O Format ________ _ 

Collection Collection 

'1/41 

0--

''-.) 

r'{ 
N 
' 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) Date Time MATRIX ~ 

7 

8 

I 9 

Custody 
Record 

Signed 

Relinquished by (print): 

Sam le Dis osal: 

v 
7 /7, cl, !PIS"' 5 °'/ 

V 
v 

1/tJ/of.:, l(:J",'fl 5' ii 
.,/ 

t-/17/ot, // z.7 S 

f/n(ol /(38" s 

Datemme: 

Return to client: Lab Dis osal: 

0 
w 
I 
() 

~ 
~ 
w w 
Cl) 

Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

~ j'.:' 
!:::. ~ 
'O ~ 
C: 'O 
:, C: e :i 
ro e 
E E 
~ i=: 
iii :r: 
§ ~ 
z a:: 

V 

Comments: 

LABORATORY USE 
# of fractions 

C'ustody Seal 
Intact 
Signature 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

Visit our web site at www.eneravlab.com for additional information. downloadable feP. s~hi:1rh!IP. fnrmJ:: P. link~ 



Chain of Custody and Analytical Request Record Page-2_ of 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

fY}i,v f-r 
Project Name, PWS #, Permit#, Etc.: 

0 )JC -JV e-c rJ_ 
Repo;~ail p~ress: /2o.s.J.. / Sf-e. ;ex;, 

, ,<..fe,:m1~:,,?/-t~ rt' n"'zf CC> F(o V ff7 
Invoice Contact & Phone #: Purchase Order#: ELI Quote#: 

Report Re~uired For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA Level IV 0 
Other _____________ _ 

EDD/EDT O Format ---------

C 
0 ~os 

a, CD QJ 

.!: > g, ~ 
~ U) >I~ 
§ ~ ~ 01 
0-:'~~ 
0 l!i.]! )Z 
... ~·o ro Js (I) U)I .Q 

E 
ci. ~ CD! 
EJ!l 

:i 8l ~I 
l.--------------..-------.-----1 ~I 

SAMPLE IDENTIFICATION Collection Collection 
(Name, Location, Interval, etc.) Date Time MATRIX 

3 
f..f Cc(~ - Co R- I 

:l lUES TEO 

Q 
~ w 

:r: t:. 
(.) -0 

C 

~ 
::, 
e 
ro 

~ E 
i2 

w 1ii 
E w 

(/) 0 z 

v 

1/ .I 

,J 

j 

8-"(n/ol ;J.;J6 ..S / Iv 

'?/ r7 /()(., I ). .. ·£,s S v v 

Notify ELI prior to RUSH Shipged by: 
sample submittal for additional /f i r· \l 

_c_h_a_rg_e_s_a_n_d_sc_h_e_d_u_li_n_g_-1 co~?)rl~}? Jt J 
Comments: 

',. ,' ·---
~ 
t:. 
-0 
C 
:::, 

e 
ro 
E ::, 
I-
:c 
U) 
::::> 
a::: 

Rec_eipt J~mp 
J--·~_·r~ o c 

··•afr(f , # I 

cu'stody Seal t*' tJ 
Intact /Y/N 
Signature '--;, N 
Match 

Lab ID 

-
IU 

>-

) Ls ---"'~-----+--l----+-"'-~-+--1---+--+--1---+-l"-~-+-+-t--+-+---·"~----grc~;-------1 ;s "-· '-- , '-- al 
) L-- -----"-::::,......---+---~--+--.........: "'~"'"~1--+-+-+--+--+-+l'..~:-,f--t--t-t------"-........ :::---h,,i,r------i 
> 10 "", I , i'-1'-... "-.... ~ / 
l ~ -----~-Re-lin-~u-is-he-d-by-(p~ri-nt)~:~~---~~D~at~em~1rn_eJ:---~~-#,~j,~Si~gn)~.~r~,u~ra~:-~~J .. ~r.· .. ~.~~~~~e~/,f~_~M(~p,~int~)~~./~.-,d~/~-.--~Da~=~.~-;--/2~-.-. 'A-."~-S~~,g~n~A~e~:-t-~-,~~~ 

) ~~s:~~ N,.i.fvev'/ Ptt.{c../ :J/t.·¥Jc1t,,':l 10,r:rP lii--'lL::lc,><'. /J/"'I u.µ.'r/11.="f~ '----,:., c.,r:..--'-:sy_lJl;..:..-l'_r;;,,· .. _E...__i_~ 
Relinquished by (print): Datemme: I Signature: Received by (print): Datemrne: S : 

MUST be 
Signed 

Sample Disposal: Return to client: Lab Disposal: Sample Type: 
LABORATORY USE ONL V 

# of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

\ /rc1t f'\1 tr \A/oh e:itt:1 !lt tA.fU/lAI .on.ol'rru/ol-t .,...,.u•l"I fnr ~,..,,.,if,iAP"lol ;,....,:_.,.._"+t-..-. ...J-....... 1--..J ..... 1..1- ~-- --L..- ..J •. 1- z._ --- - n 1! __ 1 __ 



Chain of Custody and Analytical Request Record Page_l_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA O level IV 0 
Other _______________ _ 

EDD/EDT Format _________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

serves 

Project Name, PWS #, Permit#, Etc.: 

Sample 

ELI Quote#: 

Notify EU prior to RUSH 
sample submittal for additional 

charges and scheduling 

be subcontracted to other certified laboratories in order to complete 
sulb-conlra,i::t data will be clearly notated on 



Chain of Custody and Analytical Request Record Page 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA Level IV 0 
Other _ _ _____________ _ 

EDD/EDT Format ________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Project Name, PWS #, Permit , Etc.: 

ELI Quote#: 

Notify EU prior to RUSH 
sample submittal for additional 

charges and scheduling 



Chain of Custody and Analytical Request Record Page_l_ 2-
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

CompV\;;\ Project Name, PWS #,Permit#, Etc.: 

V t-J Q_ l\J Ee.. a.. 
Report Mail Address: Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

\'-\,, Pi'neO,C'o.Je. ~d S-+c lO't Lea.n u.Jo\~ \i)a.rnfl.. le.ah. wol+, rt) cu:·+-i O ~ rf\lO~ \ooo..\ ,c.orO 
~r<iboo±-Spc-;n~s ,co ~o'-¼8, i:\10-g,q · ~ 2.~o loG;·ce) <t, o-&'1 er -<'to~ 8 L ~x) 

"' .... ;, 

Invoice Address: 
P10.t>le_ 

Invoice Contact & Phone#: Purchase Order#: ELI Quote#: 

I-\ w rl I\ l()e(' i Q:;\ s ).%-{\ Accouo \:-~ Q.S Q..t)o\/ e.. 
Po ~ox \.Q\.olO 
p..,l"',..~i!i!IA., C.o 8002. 1 . 

P0TW/WWTPO owo A \!tl L'f SI ~ F E~ iu ::S rTE D Report Required For: C: Notify ELI prior to RUSH 0 

Other ~o~ sample submittal for additional ,.~ 
(I) co <l) 

.£ > g, ~ charges and scheduling 

~ Special Report Formats ELI must be notified prior to .m (/) >11? 0 Comments: 
sample submittal for the following: §~:go1 / w ~ 

Level IV ~ 
()4'.~~ - :c t:.. ~ Receipt Temp 

NELACD A2LAD 0 g{$ ~ :::J J (.) 'O 
C, 1~~a0 c .... ~·o ro J C: 'O 

JL~ ~1~1 ·- ~ 
::, C: 

Other 4E e ::, 
Custody Seal ! N E a. m _:, Cl) 

(U e 
E- ~ E (U Intact N EDD/EDT i;af ormat ~ ~~I ~ <! ~ ~ E 

("I .:: Signature N 
<!I I - w (ij :c SAMPLE IDENTIFICATION Collection Collection 0 .., tr w E (/J Match 

(Name, location, Interval, etc.) Date Time MATRIX ct. < 4:. (f) 0 ::::, lab ID z a:: 
1 
S:l~ 2 - s ~, -~o, -~ 11/ty/qg l'-f.'.50 ,<;o IL '/.. )( '} Ho\J So.cro\cs ~ 2 

SeMJl - ss ·tOY i l/1 1)oft; . , I 'A x [)( qf'+c1 - I S i..S i,S-i.c::6' "';:,o~ 
3 

,... 

\ \}r2;/oL '/4 '/. X 
., -

'Sa~ 2 - s '? ·-t)O ~ ic..t~'iD ,s.: I 
4 

c; f ( vtJ2 .. .; S -/)n -7 i t/t~ lc:1.~ t<; : lo .:;,:;;.,' I X I X 
5 

<tzL,(A7.- 11/r~cv 1'1% St> ~ 1-X: 'A 1Y. >-•7 5 ·- ()IO 
6 

1a--1A 7:- '7 s 1x/r2/0i.o 15': 15° ~.' 'X X l'x 
u;., 

- o It 
7 

~w,lZ-$~ ~:"Ls Sr-,: \ 'f x Y. - 2 t2- 't 
8 

4o v1cf2 -•;s - 6 \ "'2- I I /rt,/«.; ,~:u; 40 : I 'f Y- 'I, 
9 

e;.qviJ-Z. - ~s -01£..j Id \!.-i!SS- Sc~ ( )( '/.. X .'/. / 
10 ~c/. Z- 4S -oi5. l( / (t,/g(p IS' i ·30 4o7 I 'I Y. i) \1/ 

...,f_(J· I {t·:-\ i 

Custody R[uislle7Lrl 

l Datemme: Ji~ 1177:___ Received by (print). Datemme: 10cc Si9natura· 

lt/N/4t OfOO ,...~ ~--.-\T•.~·111rt·, ' 

Record I ute; > 141..,h1 II' l!rd)r, \ ((~ 
l'<elinquished by (print)· Datemme: Signature: Received by (print): Datemme: Signature: 

MUST be 
Signed LABORATORY USE ONLY 

Samole Disposal: Return to client: Lab Disposal : Sample Type: # of fractions 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page--2:_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

l{w H 
Report Mail Address: 

I'"¼, s Pi"e O.rovc. R.J. S-\e lo9. 
Po eie, 71'tot8' 
S b 1-S a , 

Project Name, PWS #, Permit#, Etc.: 

lfNO N'eC.. t< 
Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact 

Le.o.h LUo l.P.. ('()qr+;n lea..n. WO l +. N"')q ~;-1'\@__n c..uhj lobed , C OJ'("') 

q70-8'1't-lo2-"1o l~1·ce) <=t-Zo-&,, -'lO'iBt..f:.a.x) 
Invoice Address: Invoice Contact & Phone #: Purchase Order #: ELI Quote#: 

r-'\WH Arne<'ic.QS A-ttn:P.c.oo,."'"""' P"JQJ)\e 
fa i o~ ~lo lo 

• -e.\ C 8 o -
Report Required For: POTW/WWTP O OW 0 

Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: / 

NELAC O A2LA O level IV 0 
Other ___ -,--__________ _ 

EDD/EDT ~orrnat _________ _ 

Q S ~bove 

C: 
0 

oo O fa 
Q)cn© 
£ > as'~ 
~ Cl)>IJ;l 
§s:~01 
() <Co "' 
4- (1) ~ ~ 
0 C...!!,"' 
$- ~ ·o ro 
jg <l> WI.Q 

E a. al COi 
E-

~ &'l i1 
__ S_A_M_P_L_E-ID_E_N_T_IF_I_C_A_T_IO--N-........,,....C_o_lle-c-ti_o_n ..-C-,o-11-ec-t-io-tn <i:i 

(Name, location, Interval, etc.) Date Time 

3 

yi.~ .- ot°\ 
4 ~~".l .-t.L·z.-ss -- ·, 26 
5 

6 

7 

8 

9 

10 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): 

Sam le Dis osal: 

Date/llme: 

Return to client: 

1/)0 

lab Dis osal: _ Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

LABORATORY USE ONLY 

~~tp' 
Custody Se '0. N 
Intact Y\ N 
Signature ' N 
Match 

Lab ID 

# of fractions ____ _ 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page_\_ 2-
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Project Name, PWS #,Permit#, Etc.: 

Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

Le.o.h uJo\f \1\QC't"'f'l \w..i...uol~. r<\QN.'f\ ~ f()\UV\j lo~\ .cot<) 

C\,o~8l"\-'42tpo ~c..c.. ct-ro~&-, ci-q>ol{ '&(.-f-.:v<) 

8002. 
Report Required For: POTW/WWTP O DW 0 

Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: / 

NE LAC O A2LA O Level IV CfY' 

Other .~·' 
EDD/EDT:iliormat _________ _ 

Invoice Contact & Phone#: 

C: 
0 

Ul O iii 
<ii co © 
.£>al'~ 
]l (f) >I Jg 
a:!;: ~01 
o~~ ~ 
08.u;~ 
~ ~'5 ~ .c <ll CJ)/·-
E a.~ COi 

E2 

~ Jl~l 
1---S-A_M...,P_L_E ___ ID...,E"'"N_T,,,,,..,.IF"""IC.,,....A""'T,.,..IO,-,-N----,,...c-o-lle-c-ti-on ....... C_o_ll-ec-ti-o--1n ~1 

(Name, Location, Interval, etc.) Date Time 

1 .t::...,· I . rv . 
.,A,<.l-\a_ - s ·- v-·· l-

10 f . ( <;;ii .-\Q ,- '7t:-.. ·- 0 ' · 
Custody 
Record 

MUST be 
Signed 

Relinquished by (print): 

Sam le Dis osal: 

Datetrlme: o<;/Jr) 

/I I'-{ /)~ 

Return to client: Lab Dis osal: 

Received by (print): 

Purchase Order#: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling Cooler ID(s) 
Cl ~C_o_m_m_e_nt_s_:-------~ 
w ~p I c ~ Receipt Temp 
(.) ~ ~ w., L{ o C 
~ :J C: ~ 
~ ~ e Custody Seal f N 
~ E E Intact N 

i::: i:! Signature N W m :i:: w § (./) Match 
(J) ~ ~ Lab ID 

lai;i fki-. £ d t,.:CLrTI s 
Received by (print): 

Sample Type: 
LABORATORY USE ONLY 

# of fractions 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested . 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. . . . ~ . . ~ 



Chain of Custody and Analytical Request Record Page_g_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Mw Project Name, PWS #, Permit#, Etc.: 

U NQ. N E:-c..R. 
Report Mail Address: d S' - \ 

9 l ~ 1 !5 Pi'ne. Gc-o-1e R Tc. o 
~t-Spc-\n~s,Co a,oq~, 

Contact Name, Phone, Fax, E-mail: f' Sampler Name if other than Contact: 

le<A.h Wo\-(:' t<\~c+iC\ leo.h.u..JO h . tf\a.ct,o@_ N\wh~ lo~~\ ,c.an 

'\ 10-81 q -IQ.2.loO ~ce...) C\l0-81q-(Jo48( -f-o .. :x 
Invoice Address: Invoice Contact & Phone #: 

tJ\w\-l At0e..o.'C:A ~ ,\~""f\ Ac.covn+sPQjc:Jol~ Q.S _ \_ove_ 
Purchase Order . EU Quote#: 

Po Bot l,~lO O-LJ 
002. l 

Report Required For: POTWNVWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA O Level IV ~ 
Other ______________ _ 

EDD/EDT ~mat _________ _ 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) 

2 

6 .L . 
.x,v\ f ·· ss 

7 J. 5ctw . -- SS 
8 

9 

10 

Custody 
Record 

MUST be 
Signed 

-oc.?C; 

--oz.-8 

Sam le Dis osal : Return to client: Lab Dis osal: 

Received by (print): 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

I oJ:;i#a Edt..r:Yd s 
Received by (print): 

Sample Type: 
LABORATORY USE ONLY 

# of fractions 

Receipt Temp 
oc 

Custody Seal f N 
Intact N 
Signature N 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
Thia serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Anal ical Request Record Page_/_ 
PLEASE PRINT, provide as much information as possible . Refer to corresponding notes on reverse side. 

Company Name: 

MuJI-'\ 
Report Mail Address: 
\ 4-1-s f, .. , . .- c:v-o,t('.. t.:l Stt:. 1oq 

st-c<""""'·"'o.:·t:-:~ se··, .,,, , c.£, €,c ~-t; 7 

Project Name, PWS #, Permit#, Etc.: 

Ut,.JC.., ~~ 
Contact Name, Phone, Fax, E-mail: 

La,('s.\,.\ ~}c \ +; t.'\t:'wt,\."\ 

'1"'7 v ··- 'iY7C:t -1, Ll.· o ( 6 

Sampler Name if other than Contact 
\ *'· rJ, .. , , l,Vl> \ . .f , •"'•'~.,. f.,' •"-d' ...,., .. vi...·, 'j \ ,,; ~-. .,Q , <-01-,,.,,, 

Invoice Address: 
IV\ \1..1 H ""'«l·,·c..f,S ~-th)', /tt.-u;,.-,.f- r ""'tc,\>-1.e 

Invoice Contact & Phone#: Purchase Order#: ELI Quote#: 

p, o, 2,.::.,,, 1-t.., t 0 

p,,,);'1,,._ ....... ,, •• i \.~ u1 ,go <Y2.-t 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - Ell must be notified prior to 
sample submittal for the following: , / 

NELAC O A2LA0 Level IV l]l" 
Other ______________ _ 

EDD/EDT ~~rmat ________ _ 

7 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) 

S~t\.JD3··-:.SS --E>Z 
8 ~A rJv '3 ···-SS --04 
9 $A/J77 3 ·-:55 -- 0) 

Custody 
Record 

MUST be 
Signed 

Collection 
Time 

Return to cl ient: 

C 
0 

w oi'i; 
.... Cl) -

~ ~' ·- > (!) '-.£!l w >I Jg 
> § :s: :slo1 

u-:i:~1u' ::; 
O ~ rn ~ 
Qi ~'5 ~ 1 \I .o a, WI-- V") E a.'- WI 

E~ 
::, m~1 <~ 
z (/) ,_' • <Cl J 
MATRIX 

S.1.:1, 

Lab Dis osa!: 

<.J , .... _ 
i 
t:;, 

' Q 
I.. 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

t:d.xm:I.S I 1 '.;? I 

LABORATORY USE ONLY 
Sample Type: # of fractions 

-1-1,.~r:.:...oc 
Custody Sea N 
Intact N 
Signature N 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page_L 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

W\,,\ 
Report Mail Address: 

\ l.{15 Pr,,'\!. b-(""{)Je. (L&. S\-e.. \Dl\ 

$-\-{'C,1,v,. b1.::t:-.t ,; <) A~5 S' /···O 81)4-'8 7 
Invoice Address: 

'VV\ l,u tl ~ ev-u,s. ~--ttl': 1\·c. .. t..-c~--+s. p c,"'-1 e,.t,...L.t. 
P, o, e,o)l £,<,I 0 

,.,, Cv\'\ Ji-t. tA C..Ct 'l,oo '2-l · 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: J 
NELAC O A2LA O Level IV el 
Other ______________ _ 

EDD/EDT li'Format _________ _ 

Project Name, PWS #,Permit #, Etc.: 

Ll NC~- Iv t:=· C..{2.. 
Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

~ l)J£,\.--f· W\c-v·f,'"' \-e.:..L...., w,:l\.f, wio.. ... +;.,_,~"""'-<l½ I ok,~l,c.o..,.., 

ll.lo *·-<c1·1 c:t -~2.<.,.c, (c,..~~'-L) q70 ·-<217q-,~04g ('.f~) 
Invoice Contact & Phone#: 

C: 
0 

~ 0 ls 
Q) ID a; 

.!: > ~ ~ 
El Cl) >11 
§s:~01 
o<:siu' 
0 ~2? ~ 
r.... ~ ·o rn: i (I) Cl)! .Q 

E a.~ COi 
E.'!l 

~ Jl ~I 

Purchase Order#: EU Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

Shipped by: 

....-c_ha_r_g_e_s_a_n_d_s_c_he_d_u_li_n_g_-111 Coo
1

1% 5(~ 
Cl Comments: I C-f 
w ~i=" :r: !:::. ~ Receipt Temp 
o-g- cc 
~ i Custody Seal Y N 
t;: E Intact Y N 

i---S-A_M_P_L_E_ID_E_N_T_IF_I_C_A_T_IO_N ___ ,..C_o_ll_ec-ti_o_n~C-o-11-ec-t-io-n <i:i 
...._ .=: y N 
w 
w 

5 

6 

7 

8 

9 

10 

(Name, Location, Interval, etc.) Date Time MATRIX 

_S- S,;\ 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal: 

Datemme: 

Return to client: 

~; 

~.\ 

Signa~re: 

Lab Dis osal: 

(.f) 

Sample Type: 
LABORATORY USE ONLY 

# of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

- . -



Chain of Custody and Anal ical Request Record Page:£;::. "\·,z_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

t'\v.J't-1 
Report Mail Address: 
H7:5P,neQp)ve Rd 3-k:10·1 
S~c,,.ntD{\,t.::~f'c;n~ 9 i 00 Ro4-S-1 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - Ell must be notified prior to 
sample submittal for the following: ~ / 

NELAC O A2LA O Level IV I..J...,' 

Other _____________ _ 

EDD/EDT Wormat _________ , __ , 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): 

\..ax.hlt-btf 
Relinquiohed by (print)· Datemme: 

Project Name, PWS #, Permit#, Etc.: 

U~Q. t\JEc:.(~ 
Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

l. e.n .. fl uJ olf' f(\dM (\ \ ecJ'\, W O if .'11 Cl C' .\.', () @1:ti WD 5 \o Y-' c\\ , e CJ fY' 

970-81(l-l#'l1.,o lo{+°-,e:.e) 9-0·-8111·· cw·•\'6 L~•:ti 

Purchase Order#: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling Cooler ID(s) 
0 ~C_o_m_m_e_n_ts_: ________ ;g[Xp 
w ~ i=-:c t:. ~ Receipt Temp 

9 ~ ~ J./tl,. °C 
~ ~ I r- :;; Custody Se 
!::;: E Intact 
..... i= 
w 
w 
en 

Return to client: Lab Dis osal: Sample Type: 
LABORATORY USE ONLY 

# of fractions 
In ce11ain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 

This serves as notice of this posaibility. All sub-contract data will be clearly notated on your analytical report. 

N 
N 
N 



Chain of Custody and Analytical Request Record Page$ .... \2-, 

PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #,Permit#, Etc.: 

~w\..\ 
Report Mail Address: 

l <-fl-<; s;;>\ ('II. G '-C>""{' ~ .:C > '$.\·--c .. '\ OC\, 
Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 
\,._~°"~ V-...X:>,C:: N'c~·:)'(: ,~ L~~-'-'--.:~c:,'.i,,;. ~~~s::-~,"e._ IJ'\.,.l\.-1.: (~L-oBAc, (o)..,,..,__ 

~~o...~'oc:,o-._ \ _,;: ~,c- ( 6 6c<F/1 (~ g c.,) 8 ':+q- (o ·2 ... e::, e:, (\etc)) /:)-=1q - Cf C::J4 <J -Coj 
Invoice Contact & Phone #: 

Report Required For: POTWNVWTP O DW O § 
~o~ Ofum_______ mmm 
.!: > g, ~ 

Special Report Formats - EU must be notified prior to S (/) >I ~ 
sample submittal for the following: ~ § ~ :sl 01 

o~~ iu' 
NELAC O A2LA O Level IV o ~ m >J> 

a-~~~ 
Other_______________ 25 Cl) Cl'.ll •2 

E ci Q) COi 

EDD/EDT c:ltf~rmat__________ ~ ! ~I 

1---S-A_M_P_L_E-ID_E_N_T_IF_I_C_A_T_IO_N ___ C_o_ll_ec_ti_o_n .... C_o_ll_ec-t-io-n <i:r 

8 

9 

10 

(Name, Location, Interval, etc.) Date Time 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): 

L e.o..h u..Jo~ 
Relinqui•hed by (print) : 

MATRIX 

So,'-

' :.) -
y ~ .. 
rJ s. 
1--l 

·,n 
..-::( 

I 

•1 

~ A 

c£ --t 
.....-

X X 
',( X 

'/. X 

x... X. 

?<. X. 

X X 

X ~ 

Sam le Dis osal: Return to client: l ab Dis osal: 

-G 
l 

A. 

>( 

><. 

) 

Purchase Order #: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

Shipped by: 

charges and scheduling Cooler 1D(s) 
Cl -C-o_m_m_e_nt-s:______ L ac ~ 
w ~ ;=-I c ~ Receipt Temp 
(.) --g :;; o C 

~ ~ ~ Custody Seal Y N 
!:;: E !!! Intact Y N 
....._ ~ ~ Signature Y N w iii :r: w E (/) Match 
Cl) ~ ~ Lab ID 

X 

Datemrne: 

LABORA·roRY USE ONLY 
Sample Type: # of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of th is possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Pagel_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Project Name, PWS #, Permit#, Etc.: 

l)f\)(_ ~~(._~ 
Company Name:-\ 

-'-----------------+-------------------------...,.,...--,----,---------------1 
Report Mail Address: _7 1 <-;,. '+ \ O C Contact Name, Phone, Fax, E-mail: . I' _Sampler Name if other thf!n Contact: 
\q7( v ~ v\t (:, cave K ct , ,. ... , e \ (..B....\A wo(,C. (1...0,.i;\,, l"'tt:.,.~ .. wz.l+. ~,;-4,W\ e ;\,\VIA,- lo k,L c C)'-"'""'\ 

r . l 1 , ( ·) '110·-~·r\-~zc-D o~C:--c..e 41_·7c.:>··S""f!-¢'(('.::Hi ((c· v) 
S-·t'f(ll-'-/1 cfO...i: 1,7 . l .. :S I . L '&ot--t'?51 

Invoice Contact & Phone#: Purchase Order#: ELI Quote#: 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA0 Level IV~ 
Other _____________ _ 

EDD/EDT ~ormat _________ _ 

SAMPLE IDENTIFICATION 
(Name, Location, interval, etc.) 

2 Ne t1--SS .... Of\ 
3 

5 

( (-t' 

9 

Custody Relinquished by (print): 

Record Leo.\'\uJo\-+ N\-,c~n 
Relinquiohed by (print): 

MUST be 
Signed 

Collection 
Time 

Sam le Dis osal: Return to client: Lab Disposal: 

Received by (print): 

Notify EU prior to RUSH 
sample submittal for additional 

charges and scheduling 

f.t/ · 7 £cir..x;.rct:s 

LABORATORY USE ONLY 
Sample Type: # of fractions 

Signature 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
~ « - - .. - • ~ • . .. 

N 
N 
N 



Chain of Custody and A nal ical Request Record Page 2- ' 2... 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Report Required For: POTW/WWTP O DW 0 
Other ___ ___ _ 

Special Report Formats - EU must be notified prior to 
sample submittal for the following: _ __.-

Project Name, PWS #, Permit#, Etc.: 

u~c Nec"t 
Contact Name, PIJ.one, Fax,. E-mail: 

L-e,,"' 1.-Jot J.: ~~ 4 t ... , 
") 7b .. 871· 0 Z (.;O ( a.tJ;~i:.~ 

Invoice Contact & Phone #: 

C 
0 

~ 0 jg 
Ql CD (l) 

.S>;i3',_ 
,n:! (I) > I jg 
§ S: :sl 01 '] 
0".1'. £ lo' 

,_ ,,J. 

. , Sampler N_ame if other than <;ontact: 
\"",-·J.,. , w e-.\+. , .... 1c.,-h., ~ Mwhd lobe.I. u:·•""-"' 

i--z b-·8' ?<r - 'i o<.t<il ( t,,,,.:) 
Purchase Order #: EU Quote#: 

Notify EU prior to RUSH Shipped by: 
sample submittal for additional 

charges and scheduling 
0 Comments: w ~ i=-:r: Receipt Temp 

NELAC O A2LA O Level IV IJ::r ..3 t:,~ 0 ~ U) ~ ""> () 'O oc a, i?:- '5 ~ j r C 'O 

~ Other ______________ _ 

EDD/EDT ~rmat _ _ _ _ _ ____ _ 

4 

5 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) 

6 Ne '5 ~) -- 6<->'-{ 
7 - s:s -02.-· 
8 

----+·-·--·---·--
9 

10 

Relinquished by (print): , Datemme: 

.0 ID (l)f ._ 

~ E a. ,_ !DI 
E.l!l 

:i 85 ~I ~ -
~I ' 

... 1 ...;f_ 

Custody 
Record 

MUST be 
Signed 

l~\, v..ao-\f' \'f\o. c-\-, (\ \ I \IQ 0~ \ SO'.) 
Relinqui•hed by (print): Datemme: 

Return to client Lab Dis osal: 

:, .:. e 
-~ "' 

~ E 
(\ ::, 

I-
<ii ..... w 

'• " w E 
-c:::r. (J) 0 z 

X 

Sample Type: 

C 
::, 
e 
(ti 

E 
:, 
I-
:c 
(/J 
::) 
a::: /l i-t· l: ..... It.. "'' 

.---~t~_ 

l 

LABORATORY USE ONLY 
# of fractions 

Custody Seal Y 
Intact y 
Signature y 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report 

N 
N 
N 



Chain of Custody and Analytical Request Record Page_/_ 

Company Name: 

tY) L4 .J ~, 

PLEASE PRINT, provide as much information as possible . Refer to corresponding notes on reverse side. 

Project Name, PWS #, Permit #, Etc.: 

Ll~ C.- N Ee.fl 
Contact Name, Phone, Fax, E-mail: 
~ ... s •• h Lt} i.>1. .q. rv1c,,.:t1\., 

Cf 70 - f, ]'f-f.s.12 .. i O (,; . I ,.e) 

. Sampler Name if other than Contact: 
\-ec..J..'\ , W,' I •f .f'ly,.l"1'\1'~(§_.,,W\ l.\,.:h 51 c;l.::,c,.~j{, '(..~~ •-

q lo --··tO'i-9:o·~(w) 
Invoice Contact & Phone #: 

c,.t>o,ie_ 

Purchase Order#: ELI Quote#: 

Report Required For: POTW/WWTP O DW 0 
Other _ _ ____ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following : • / 

NE LAC O A2LA O Level IV !!I 
Other • 

EDD/EDT ~ormat _________ _ 

C: 
0 

(/) 0 f5 
<i3 ca ai 
.5 > ai' ~ 
El Cl) >11 
§ :?=~01 
u ~~ 1u' 
0 &~ ~ ,_ ~ ·o rn 
_lg a, C/JI .Q 

E a. a3 COi 
E-

~ c)lj ~I 
...,_ _ _ S_A_M_P_L_E-ID_E_N_T_IF_I_C_A_T_IO_N __ -r-c-o-11-ec-ti_o_n.,..C_o_ll-ec-t-io-tn <i:i 

(Name, Location, Interval, etc.) Date Time 

2 
1 lc~-1 G i ooz.. 

4 \-t oMCt --s.s -oo~ 
5 

9 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal: Return to client 

MATRIX 

Lab Dis osal : ___ _ Sample Type: 

0 
w ~ ::c t:, 
0 "O 

C: 

~ 
::, 
e 
CG 

~ E 
~ 

w iii 
E w 

Cl) 0 z 

Notify ELI prior to RUSH 
sample submittal for additional 

~ 
f--'O 
C: 
::, 

~ 
E 
~ 
:c 
U) 
::) 
n::: 

charges and scheduling 
Comments: 

LABORATORY lJSE ONLY 
# of fractions 

Shipped b : 
UJ)5 

Signature 
Match 

lab ID 

In certain circumstances, samples submitted to Energy Laboratories, inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

N 
N 
N 



Chain of Custody and Analytical Request Record Page 2 ··v 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

rnu.n \1 tJ C- ~ 6C.'., ~ 
Report Mail Address: Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

\\..\75' p,.,.-e. , .. ~ve t2-J.. 5-,:. l~, L,,l',,l,"\ l,,(...l,~(fk 'Pl\c,,"-fi'-" L!_>,·,,L ..... w,Aft, ~'Vlc\'A.,,,4'\,..,.(e;H\ .. \l,,:i.,'"\~r\vlo.:~,e,,"'>"1-"\. 

S-k ,:.- kJoc"1'" - . ,..\ ...-. ·.s. 1 (.J.? got./ 'b1 '-17 O-- ~~> 7 q "-(,,.').., f.c:,, o {,, r..~,J q 7 c - l 1°( -'l CJl{ B (~) 
1--ln-vo-ic_e_A_d_dr-e-ss_: __ __. _ _____________ -+:-ln-vo-,i-ce"""""'C-on-:t-ac..,.t--=&""'P""'h_o_n_e""#-: --

fY'\ W H l\w\e.,•kc,s Ml"I: Prt-w......h P&-y~ 
f', il, ~ l.,i:Pto 
Bvv,),·l--, dJ Co <ooi>)...t 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: J 
NELAC O A2LA O Level IV ~ 
Other _ _ ,_,.,,. ___________ _ 

EDD/EDT ii Format _________ _ 

C: 
0 

fOj 
Ql CD <ll 

.!: > gi ~ 
Jg (I) >I 1 
§ S: i;l 01 
(.) <: ;g ~ 
0~}1(/) 
L- ~ -o ~ 1l <!) Cl)! .9 
E ci ~ C!ll 

E-
~ Jl ~I 

1---S"'"A_M __ P_L""'E,,__I D-,E,_..N_,,,,,T--1 F- l-,-C_A_T.,..10,,..-N---,.-C-o-lle_c_ti_o_n 'T"C_o_ll_ec-t-io-tn <i:i 

8 

9 

(Name, Location, Interval, etc.) Date Time MATRIX 

Soi I 
So;/ 

- O()!:.- _so; I 

- --~, 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): Date/Time: 

Leo.. W? l f: \\\cw~-.; n n IG 
Relinquished by (print): 

;'.:) 

::5 

;'l ,X 
N ~ 
I ~ 

d~ 

Sam le Dis osal: Return to client lab Dis osal: Sample Type: 

Purchase Order #: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

Shipped by: 

charges and scheduling Cooler ID(s) 
0 r------ 1, -~ 

Comments: -1.I..t..:L...J 
w ~ i=' :r: t:. j:! Receipt Temp 
O-g:;; 0 c :ct: ::, C: 

i--,; ~ e Custody Seal Y N 
~ E E Intact Y N 
w ~ i= Signature Y N 
w E V5 Match 
<fJ ~ ~ Lab ID 

LABORATORY USE ONLY 
# of fractions 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page.l._ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

l'Y\WH Lt tJc... N er. ,i_ 
Report Mail Address: Contact Name, Phone, Fax, E-mail: 

L(., .. ,i," \clc-)l.f tv\t~.--~1,\,,-. \ 41 ~ ,.Pi\lv-c t-, ·.r ,,v e. 12-.J.. Sic. I oq 

CD 'VO._l-'o7 'r7 o--.ffl 9- l . 2.~,-0 ( a{~,-, .. ~ 
Invoice Address: 

'('n w r\ Av,,e.-·t c.t,. s 
P, ,;) e,(:i)l. I.:, c.., ti,;;, 

r~,v,,, • .._ "· .. c.l ~ 

~~ Jtt .. ,,....,v~ f) "'o/"·lr--te 

Report Required For: P0TW/WWTPO DW O 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: JJ" 
NELAC O A2LA O Level IV I.!::] 

Other ___ ,,__ _________ _ 

EDD/EDT CltForrnat _________ _ 

Invoice Contact & Phone#: 

C: 
0 

~o ~ 
(I) co (I.) 

.!: > 2' '
.1!1 (/)::;;;1i 
§s::201 
() <( 0 >, 

ot~;g 
,._ ~~ ~ J:i ID WI .Q 

E cU:; !DI 
E-

;i ~ ~I 
__ S_A_M_P_L_E_ID_E_N_T_IF_I_C_A_T_IO_N ___ .... c_o_lle_c_-ti_o_n"""c_o_ll_ec-t-io ..... n <i:i 

(Name, Location, Interval, etc.) Date Time 

/I 

/I 

4 H 0112·¼: -s.s - ooJ 

Custody Relinquished by (print): 

Record t.e,.\1 \..Uo ~rftC\t-\-; \\ 
Relinquished by (print): 

MUST be 

Datamme: 

\ \ C!'f:;;)137rd ... M,' 
Datemma: 

Signed 
Sam le Dis osal: Return to client Lab Dis osal: Sample Type: 

D 

Purchase Order#: ELI Quote #: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling Cooler ID(s) 
0 ,_C_o_m_m_e_n_ts-:-------11 /7 CD 
w ~ ~ 
I c ~ Re~/~ Temp 
()-g:;; oc 
:<( ::, C: 

i-: ~ e Custody Se 
t; E E Intact ...... ~ ::, 

1- Signature w c\i :i:: w § w Match 
(f) ~ i:E Lab ID 

LABORATORY USE ONLY 
# of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of th is possibility. All sub-contract data will be clearly notated on your analytical report. 

N 
N 
N 



Chain of Custody and Anal ical Request Record Page_l 
PLEASE PRINT, provide as much information as possible . Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

h1LA...JH Lt~ C NE:Y..t-
Report Mail Address: 

\ l.\: 1 S P I v,e .. 

S~-t~ ,:,-1,11,, bi.,k:·,:t" 
c, ..... ov e. 12.-cl . S 4<. l ot\ 

-~ "S !') Cc; b' D'-1 'b"l 

Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 
~ .. ~v-. 1,1.J,.,·\.(!- M,.e,vft""- i .,Q.~t,..,. i..,.;,\,e. if\lV-h\.-,. Gil> ~ 1-1..1h_~} ob-,k .. , '-".O ""'-

q 7 D ·--·(t?J7C1-· " l ... l,;, {) (, ') '17 0 r tc/7q -CJ ot( t> (~,.,..) 
Invoice Contact & Phone #: Purchase Order #: EU Quote#: 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: ~/ 

NELAC O A2LA0 Level IV IJl 

Other , 

EDD/EDT ifFormat _________ _ 

3 

4 

5 

6 

7 

8 

9 

10 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) 

IO 

Relinquished by (print): 

Collection Collection 
Date Time 

Custody 
Record 

MUST be 
Signed 

Leo.~'\ \uo\~-rf)«c+; () 
Relinquished by (print): 

Sam le Dis osal: Return to client 

D 

0 
w 
I 
(.) 

~ 
~ 
w 
w 
(f) 

Lab Dis osal: Sample Type: 

~ c 
'O 
c:: 
:, 
e 
"' E 
:, 
t-· 
t\i 
E 
0 z 

Notify ELI prior to RUSH 
sample submittal for additional 

~ 
f-C -'O 
c:: 
:, 
e 
"' E 
i2 
J: 
(/) 
:::, 
0:: 

charges and scheduling 
Comments: 

LABORATORY LISE ONLY 
# of fractions 

Cooler ID(s) ,~ 
R7,•/~Ternp oc 
Custody Se 
Intact 
Signature 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

N 
N 
N 



Chain of Custody and Anal ical Request Record Page_l_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

)\'1 U.J .\\ 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following : ,.,.. 
NELAC O A2LA O Level IV~ 

Other " 

EDD/EDT i:B1'ormat _________ _ 

3 

4 

5 

6 

7 

8 

9 

10 

\-1 O f1 t: <3 ·--~$ -oo 2__ 

llclr c S ·---~ --o os·-· 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal: Return to client: 

Project Name, PWS #,Permit#, Etc.: 

UN C... NEL-fZ-. 
Contact Name, Phone, Fax, E-mail: Sampler Name if other than Conlict: 
~ (,,.~, Wr.,I -~ (\,\a,, ~,½ \ :,:.\..,, \, ... .:,:\ .f:.. J(~~-v+v·(JPv,,, 1,<I ~ ... 5L-"',e . ,,,, ~ . .,.,_ 

,-r 1 o -- ~1, • n .. -l-'J.. t., l) Co (.ij-i C.t·· ) q 7 o ... to-7c; ~- • 1 () 1.f-8'· ( pf:.)', 
Invoice Contact & Phone#: 

'\) 

·'21 1/\ 

~ 0 
I~-

C, 

Lab Dis osal: 

Purchase Order # : ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 
Cl Comments: 
llJ ~ ~ 
I c ~ u -g ~ 

~ ~ 
!:; E - ~ w 
w 
Cl) 

Sample Type:_ 
LABORATORY USE ONLY 

# of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

z__ 



Chain of Custody and Analytical Request Record Page.2- 'Z---
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: roject Name, PWS #, Permit#, Etc.: 

fY\wU u N C.. f\lff_f2_ 

Report Mail Address: 
\~-~1-S Pl.-,.e.. ~'('l) .. re Jl..,l ~-~ l oq 

Contact Name, Phone, Fax, E-mail: 

l.-4.~-k W ,.:,\·f Mc.-.A1\,,. 
Sampler Name if other than Contact: 

I ~ , .. 1..... • WJ\ f. M G-...-t,\,, (j) ~V\ ~~} l ob,..Q_ , t.OL,-. 

t;k c.~"""" lo,l.k sfv-i -s , W ?.:xi--H3'7 '11 0 ... ·-'l,7q-'=, U,O {o 1't-£,) q 7 O -- t, l 't-9 D <I c2i (~. 
Invoice Address: p 

l'V) W ti P,.,,-,,.,v-c.1,.s, ~·, A·c .... u; ..... ,-..A-~ Cv-r-4--l(_ 
Invoice Contact & Phone #: Purchase Order#: ELI Quote#: 

f"•, D, t>i.>f 
t;~ t'""?),\lh .,, el 

Report Required For: P0TW/WWTPO DWO 
Other ______ _ 

Special Report Formats - EU must be notified prior to 
sample submittal for the following: _._ / 

NELAC O A2LA O Level IV~ 

Other , 

EDD/EDT dFormat _________ _ 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) 

Collection Collection 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Custody 
Record 

MUST be 
Signed 

Date Time 

/0'-tO 
. --(0'-IS 

Relinquished by (print): 

Le(1n w 'F 
Relinquished by (print): 

Return to client 

0 
w 
:c 
(.) 

;:5 
~ 
w 
w 

MATRIX Cf) 

Soil 

Lab Dis osal: Sample Type: 

~ 
t:. 
"O 
C: 
::, 
e 
"' E 
::, 
I-
ni 
E 
0 z 

Notify ELI prior to RUSH 
sample submittal for additional 

~ 
1--' -"O 
C: 
::, 
e 
"' E 
::, 
I-
::r: 
Cl) 
::i 
C!:'. 

,, ... .,, 

charges and scheduling 
Comments: 

{-{.,\J 

LABORATORY USE ONLY 
# of fractions 

Shipped by: 

Cooler ID(s) 

L?&d 
Receipt Temp 

oc 
Custody Seal Y N 
Intact y N 
Signature YN 
Match 

l ab ID 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analyaia requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
. -



Chain of Custody and Analytical Request Record Page_}_ ····J_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: ~ 

. ~\-\ 
Report Mail Address: 

14~ ~,-G;'°-4.. ~-
~~~c~· S. ~'- ,,'.C:. ,((.) e,c$-{T/ 

Project Name, PWS #, Permit#, Etc.: 

Contact Name, Phone, Fax, E-mail: • 

\....ec:i,..\.-.. ~c~.,~ N'--c,..~~ •""-

{ 3tC>]) i/ 7,5-:::-// J.i-

Sampler Name if other than Contact: 

Invoice Address: Invoice Contact & Phone #: Purchase Order#: ELI Quote#: 
f\l\. ~ ~ ~~~ i co.S,. 

?o~ c..c.~ ,o . \ 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA0 Level IV 0 
Other _______________ _ 

EDD/EDT O Format ________ _ 

C 
0 

~oj 
(I) co Q) 

.E > g, ~ 
~ (/') >I Jg 
§s::gol 
U°'.'1:~ro 
0 ~ en oo 
f-. ~15 ~ jg ID (J)I ,Q 

E a. Qj !Ill 
E-

r. s 
tJ) 

{I 
~ hll~I 

1----S-A_M_P_L_E_ID_E_N_T_IF_I_C_A_T_IO_N __ .,.c_o_ll_ec-f-,o-n ... c_o_ll_ec-t-io-1n <i:i 
,J 1 
0 9 
>LJ. 

3 

4 

5 

6 

7 

8 

9 

10 

(Name, Location, Interval, etc.) Date Time 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal: Return to client: 

MATRIX 

Lab Dis osal: 

D 

Cl 
w ~ I c 
() "Cl 

C: 

~ 
::, 
e 
(11 

~ E 
::, 
I-

w ro 
§ w 

(f) 0 z 

Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

~ 
t::. 
'O 
C 
::, 
e 
(!l 

E 
t= 
J: 
(/) 
::, 
a:: 

charges and scheduling 
Comments: 

Co...\\. 

~~ tu""""' 

LABORATORY USE ONLY 
# of fractions 

Receipt Temp 
~ • t( O 

Custody Sea 
Intact 
Signature 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data wlll be clearly notated on your analytical report 

N 
N 
N 



Chain of Custody and Analytical Request Record PageJ_ of_j_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

M.vJ4 utJC ~~~ 
Rrport __ !"lail Address: , .. 'h 1 

Contact Name, Phone, Fax, E-mail: 
\ \. "-[<; \'.' .. ...-..e 1... ... ,:,o.r~ "- do. t,.p .. , k t.,~.1,..C. fv'~-l~V' 
S-~ .. ~ .. ,._:\ ~ ... ,,..,,.1 ,, c.c ~tzo - ~-z · - . -z .. <:ao 

Invoice Address: 
/11\v.>~ I\~~, ... ,- I.(;; t.•;. 

(,,.,&, l() 

l"' 1 : . , .• .,,,Q . 1.. co 8-ouz. __ , 
Report Required For: POTW/WWTP 0 DWO 

Other ______ _ 

C 
0 

~Oi 
(ll co <ll 

.!= > g, ~ 
Special Report Formats - ELI must be notified prior to i!l (/) >1 ~ 
sample submittal for the following: ~- BS: :sl 01 0 <Co >-
NELAC O A2LA O Level IV o ~ ~ ~ 

'- ~ -5 ro 
Other_______________ 1l (I) Cf.)! -9 

E a. al COi 

EDD/EDT iz(Format__________ ~ ~ ~I 

i---S-A_M_P_L_E_ID_E_N_T_IF_I_C_A_T_IO_N _ ___,,...C_o_lle_c_ti_o_n ,.C_o_ll-ec-t-io-1n <i:i 

(Name, Location, Interval, etc.) Date Time MATRIX 

1 Ne-c.cg, \.-s s -0'-\C\ 

Custody 
Record 

MUST be 
Signed 

l \:- zi~ ao '{ loS- S-o , 
, Datemme: 

i l- ·z..t{)\Q / { 0 {'.,.~;· 
Datemme: 

J 

Sam le Dis osal: Return to client: Lab Dis osal: _ 

-~ 

Sampler Name if other than Con\act: 
l-e(:,~ .. ~._;.,..\_C,. v\A.1·1-,~~ ..... (~' \'-\,...vY'-•a\t,~>,J,c t,IN'\_ 

0("l~·-·8··n- ('O-t9 L ~: 
Purchase Order#: ELI Quote#: 

0 
w ~ 
I c 
() "O 

C: 

j:5 ::, 
e 
ro 

~ E 
,=:: 

w 1ii 
E w 

(f) 
0 z 

Received by (print): 

Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

~ c 
-0 
C: 
::, 
e 
ro 
E 

,=:: 
:c 
(/) 
::) 
0::: 

Comments: 

~olJ ?,· .... ~vtlli:.es 

-'J7 'S -~--

LABORATORY IJSE ONLY 
# of fractions 

)--
7 
p 

C 
Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

Lab ID 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories In order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page L otl 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Nan)6: 

M.~ 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA O Level IV 

Other------,,.-- --------

EDD/EDT 

SAMPLE IDENTIFICATION 
(Name, location, Interval, etc.) 

Collection Collection 
Date Time 

Relinquished by (print): Datemme: 

Sam le Dis osal: Return to client: 

Project Name, PWS #, Permit#, Etc.: 

lab Dis osal: 

Sampler Name if other than Contact: 

\-e;J. 1..vc:j.C.. 1~ci-~"· ~':' ~d {eb,,(. C oA"'-

·~'?Cf-t 8 *' 
Purchase Order#: ELI Quote#: 

D Notify EU prior to RUSH Shipped by: 
sample submittal for additional 

_ _c_ha_r_g_e_s_a_n_d_s_c_he_d_u_li_n_g_~c~~~-
1....1 Comments: L >'-1 {I 
W~~ R t~p 

~ i ~ ~t~ I J Sc.w...·rtse-5 / n ° c 
~ ::, C: 

i--; ~ e /\ ~ I 
~ E E ~,~r ~v\i;l.,\'f-s ls 
...... i= ~ 
w <il :c 
LLI E (/) 
(/) ~ ~ 

K 

X 
Received LjPrillt): , \ . 

t .c, 
)' ' I •' 

,.,•" 

Received by (print): 

,._./ LABORATORY USE ONLY 
Sample Type: # of fractions 

Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

lab ID 

Signature: 

., 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Page 

Company Name: 

Report Required For: P0TWIWWTPO DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA O Level IV 

Other ~· 
EDD/EDT ffiormat _________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SAMPLE IDENTIFICATION 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal: Return to client: Lab Dis osal: Sample Type: 
LABORATORY USE ONLY 

# of fractions 

of 

Shipped by: 

> 
z 

Sigrrature: 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this Dossibilitv. All sub-contract data will be cleariv notated on vour analvtical reDort. 



Chain of Custody and Analytical Request Record 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

\ Page___._ of __ 

Report Required Fo~: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

Sampler Name if other than 

le,.~" , i -t , 

D Notify ELI prior to RUSH Shipped by: 
sample submittal for additional 

charges and scheduling Cooler ID(s) 
0 Comments: 
UJ ~ ~ Receipt Temp I t:.. I-' NELAC O A2LA O Level IV f.,~ J 0 -0 - oc C -0 

~ 
Other ________________ _ 

EDD/EDT 9format _________ _ 

4 

5 

6 

7 

SAMPLE IDENTIFICATION 

Custody 
Record 

MUST be 
Signed 

Return to client: 

::, 
e 
«l 
E 

<( .:: 
UJ <ii 

§ UJ 
(I) 

0 z 

Lab Dis osal: Sample Type: 

C ::, 
e 
«l 
E .:: 
:r: 
(/) 
::, 
0::: 

LABORATORY USE ONLY 
# of fractions 

Custody Seal Y N 
Intact y N 
Signature YN 
Match 

Lab ID 

> 
z 

....I 
Signature: 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
Thl .... _ ....... I,.._ -- ........ +: ............ ¥ ,.1,,.,_ ............. -11...:tth, All ...... h ............. + .. --+ ,., ......... .. ,;11 &,..,.,. .... , ........ 1 .. ,, ................... ..., ........... , ........ ....... -h .... 1 ........ 1 ............... .... 



Chain of Custody and Analytical Request Record Page_/_ of_±_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS # , Permit#, Etc.: 

L>Jµ 0tJc.. ~~~ 

cr!~~ra~:ri· Faxt;:~t,"' t~(-llt~. ~e bC .,.._!8(~e: E:n~::k ii:, f~~r~t~~ 
'l 70 8 '"7'7 · (a Z..(...c, (,J.i:'tc'"'- '170 ·· 3·7 "1 ·- o/O'{ 8' ( {c~.,; 

rJ!~~, Invoice Contact & Phone #: Purchase Order #: Ell Quote #: 

")C ~,·'=i 1(;) 

·t3 { c.,O tvl.(~'>(, (J_ (_ 0 <g (.:Jo' Z... 

Report Required For: POTW/WWTP D ow o 
Other ______ _ 

Special Report Formats ELI must be notified prior to 
sample submittal for the following: / 

NELAC O A2LA0 Level IV IS:(' 
Other ___________ __ _ 

EDD/EDT 

C: 
0 

(/) 0 1ii 
<ii 00 ai 
.£ > gi ~ 
!!! Cl) >I~ 
§ :S: ~ 01 
0 "." ~ ~ 
0 ~$ ~ 
'- ~ ·o co 

li .s? <:'.:' ~ I 
E ft2 
~ r}ll~I 

.__S_A_M_P_L_E_ID_E_N_T_IF_I_C_A_:T_IO_N _ ___,,...C_o_ll-ec-ti_o_n ... C_o_ll-ec-t-io ..... n <i:i 

(Name, location, Interval , etc.) Date Time 

2 

s'e. A.b ~s --cow. 
3 

5t~Yji.;'P ··SS - o 7 

Custody 
Record 

MUST be 
Signed 

Relinquished by (p!int): 

Sam le Dis osal: 

j .,l}~ \S 3'-f 

oremme: 

\ \ -2,\-o{, / 10 \)O 
atefTime: Signature: 

Return to client Lab Dis osal: 

D 

X 

)c 

.X 

Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

tJ<J ll ~ t~i~., 
AC4tr A...,.Jyc,~, 

LABORATORY USE ONLY 
# of fractions 

D(s) ~
\ l'.:'l l ) 

Receip~ 43mp 

..JJ.il1._° C 
Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

Lab ID 

..J 
,, ·• et11Mture: 

l. n / JI 
l'·!C· 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page Z. of 2... 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

/t0-J h-f· UNC N~:(_~ 
Report Mail Address: 

R~ S-v ~-('€: f(..:>"", 
Contact Name, Phonl Fax, E-mail:, , , Sampler Name if other ~han Contact: 

('-\ 7 (.) T\ VII-' C:, i 01/t• Lc,,J,, Wo l Ma,t~.-, le,,,\.__ __ ....; ,,,l-( ~-~ ~"' 0 i-\-'\v,.)~ "~ k i~'-i . ·~-··, 

S-1.! .. -.\::..,,. ~ ~ftvlf• l 
(.() 

SJCt--4. 87 
Invoice AddrAs: ;\{(-.,,'. A<:((.::,VV\ir ~?."'-7'#'\.b,~) Invoice Contact & Phone #: Purchase Order #: ELI Quote#: 
/Aw l:1'.- y,,'\;(/(· i "'·'t-S: 
t;.7,.(.") \$c, >e ~ lo tC Ol'S ,,1...-ove 

B {'t:t::,•a.-"'\C\..., , J. C . 'i '(!!<:::,o-L \ _L..,, 

Report Required For: P0TW/WWTP O DW D c:: A \J;t} L'1 SI' > F Et lU ES iTE D Notify ELI prior to RUSH Shipped by: 0 
fJ) 0 ~ sample submittal for additional Other .... 

(0 <ii (!) 
C: 0) charges and schedul ing ccr)?~7 :§ 

> (!) ~ 

Special Report Formats • ELI must be notified prior to ro >I~ 
0 C: S: ~ 01 J Comments: sample submittal for the following: 0 w ~ ~ l) <a >, l-/ I \J ,C_~ ' Receipt Temp 

NELACD A2LAD Level IV - .. (/) cu !:::. \1-(I)- -.:; ' !:::. )<:< ~"''l' ('-C"5 0 0. (/) fJ) (..) "O 
'- ~'a ~ \ C "O oc 
(I) . .!j (L ~ 

::, c:: 
Other .0 (I) WI .Q () 2 ::, 

E a. ~ COi ,.J 
\/' 

't' cu 2 A+'l,i. ly., :s Custody Seal Y N 
EDD/EDT ilrF;~mat E ro 

~ ~ E "' ~c~( Intact y N ::, e E z Jl ~I N i=' ::, 
Signature y N I-

4:1 ' 

# 
w <ii I SAMPLE IDENTIFICATION Collection Collection 

~ w E (/) Match 
(Name, Location, Interval, etc.) Date Time MATRIX (f) 0 ::) Lab ID z oc: 

1 
\ 1--ll-a..-, i x X. 'SBC>~ -- .:;. 'S <> "Z--\ t5 I~ ">- . 

2 iy ' :X 
,;2:,t,~\) -S"':> () 2--z_ IH7-0iP iS :oL<:> • . I 

.'>C -- C.;14,,,.., .· '. 

3 

"i!.w~ . ~s - olf;;' l H7-a.i., ~oi.l ;( ts· : 10 ." '{ 
4 

"70 I 1 K 
. 

4cl>f"'i~·SS- (!)--Z--a ,~-l7-0(.Q 15: 10 * X 
5 ~lGC~\-S~-- D.<-{~ L5~C) 13,r;~- l,.:.d X 1x· 1H'1·°'-· 
6 

t,lf::~t -s g ··- 0--{~ (lo,c~ 1H~1:>& ll-1 t"'> '11:> ; { k V. 
7 tJea.t ·SB ·- oY'2 ( 1 ~-ol fl-lb Ot; llf ~IS" I tdt /1)57 '70 ' X X 
8 

U<!(W:.l ·-S~-·-°'1 IP l'Zo~ i I-lb u'.&> ,~~22 '10 :: \ ·~ · }( 
9 
~~~\- ~I>·- 6<-~ (, ( -ZG\c) \\~,~~ \L('3f ')O~ I X K 

10 lJo(t \ -<; ~ -- Cf-Ha (3D ,l~ \H~ Di) 114 ~ q) jo ·1 ~x -I 

Custody ~&r:,~, 1 t · ?..l -C{, ra;~~D /2/ I/Lure Rece[:lep by (pr~ 

~ 
,,.. SiG1:14!ture: 

~-· ') ---· I I, ,,; ...... , C(C/(· 
Record I /Ct ,f.1 .i\J/'\ )C(: 

Relinquishsd by (print): I Datemme: Signature: Received by (print): Datemme: Signature: 

MUST be 
Signed 

'. 

,, ...... LABORATORY USE ONLY 
Sample Disposal: Return to client: Lab Disposal: Sample Type: # of fractions 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analyt ical Request Record Page_!_ of ) _ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

MW~ (j~(_ 
Contact Name, Pho9e, Fax, E-mpit . . Sampler Name if other\~an_ Cortact: 
~ ....... 'v,.. Ws \4. ~~ "\ .:- v\ ~\A,~c.,\~ , ...,..o., -l.l"\@ v,A-WV\.1 lc:.>~\, (...4:., .-. 

q·10 .. g7,;;-- ~ -Z. '4:- O (~.r. ... --c0<-) ~r10 ·-~'7'i --C,c><-t~ {.C.:. ... ,.:. 
J:~ . .-}a, .. s ~ ;_ A,;;1.,-~,> 

'1.::>t• ~C"')C lD "-'. \ 0 
~ fW,V'\:~~e \~ Co f oo-z... \ 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - Ell must be notified prior to 
sample submittal for the following: ,, ... 

NELAC O A2LA O Level IV i!::f 
Other ____________ _ _ 

EDD/EDT C!rFormat _________ _ 

Invoice Contact & Phone #: 

t,(._ \.(!.>v€ 

C: 
0 

~ ~ ~ 
-~ > 5r '
.£9 W > I ~ 
§ ~~ 01 
(.) ':1: bi 1a' 
0 ~22 ~ 
a3 ~ -01 ~ 
.0 (!)Cf), ·-

E a. <i5 COi 
e-

:i ~ ~I 

":> ,J 
::) i 

! 
1---S-A_M_P_L_E-ID_E_N_T,,,,,_IF-IC-A"""T,...IO-,--N----,.-c-o-lle-c-ti-on--,-C-o-ll-ec-ti-o-1n <i:i 

e 
(Name, Location, Interval, etc.) Date Time MATRIX 

1 PoNt>n_-ss Ol \ 

4 

10 

0 11,..f 

Vu," .,;')\ ·1 - ,.) ~ -· '2 (. 

\?ti\~\l(L-'>~ · c,'-1 \ 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): 

Sam le Dis osal : 

Sc., \. 

Sv l 
'7 0 I 
So t 
"jc, . \ 
<;~- \ 

')c, I 

Return to client: Lab Dis osal : 

0 
w 
J: 
0 

~ 
~ 
w 
w 
(j) 

Sample Type: 

Purchase Order # : ELI Quote #: 

~ c 
-0 
C: 
::, 
e 
'° E 
::, 

1--
<ii 
E 
0 z 

Shipped by: 

t 5 '(}; 
Notify ELI prior to RUSH 

sample submittal for additional 
charges and scheduling Cooler ID(s) ....------------11 (' L -u t Comments: 

~ c 
-0 
C 
::, 
e 
(I'.! 

E 
i:: 
::c 
(I) 

::i 
a:: 

U.o \J. ~ '-\.V\."t'l'~"> 
~ .• J 2~-<- , Ac 'ADt. \ ~., ~- S 

Date/Time: 

I 

LABORATORY US E O NLY 
# of fractions 

Recei9t Temp 

[lft s.. o C .. , 
Custody N 
Intact N 
Signature N 
Match 

Lab!D 

Signature: 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
. ~ " ,. . " ~ . "' . .. 



Chain of Custody and Analytical Request Record 1- s Page __ of __ _ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Project Name, PWS #, Permit#, Etc.: 

u!Nc ~~c. ... ~ 
Contact Name, Phone, Fax, Ei~ail: 
Le.-.... \,.. We \~ ,t.Ae.., ~ ....... 

'no-

. Sampler 
~r,-\,,. ... ~ t t. ~.~ ,.~ 

if othf!f th~ ~ontact: ""'"'"*-"~ le:.~-=----\· ,:_C'..: lv\. 

cr10-~7'1 -~ioc..,cg c~"'~) 
Invoice Contact & Phone #: Purchase Order#: ELI Quote#: 

Report Required For: P0TW/WWTPO DWO 
Other ______ _ 

Special Report Formats ELI must be notified prior to 
sample submittal for the following: ,..,.-

NELAC O A2LA O Level IV if 
Other .. 

EDD/EDT ~ormat ________ _ 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc.) 

Collection Collection 

1cr'c~ · .. - 0·1 (o ·c is) 
Custody 
Record 

MUST be 
Signed 

Date Time 

Datemme: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

~~ l1 ~\M·r~s 

°'-t~' ' 
a.~\ yc:,\5 

.,.._ __ ., LABORATORY USE ONLY 
Sam le Dis osal: Return to client: Lab Dis osal: Sample Type: # of fractions 

Shipped by: 

p 

C 
Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

Lab ID 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Pagel of 3 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name:(\\ \A) .\-\- Project Name, PWS #, Permit#, Etc.: 

ljt-Jl tJeC .. ~ 
Re Mail Address: 

"?A s~>k. 
Contact Name, P,t-one, FaxJ.E-mail: , -\-( S~p~ame if other .th~ :.(>ntact: 

' 5"" ~-"e {;;;rcve l~( L~ .... "' W,,\ ~ ' ·M ~~~--\...- -..Jr., ' Mc.-.~i (0_ W\..~'a' lb .... ' (~ 

:>--k(<t ~\~- ') f" i' ;,,-~ ') I 
(_Q ~c.><18 7 q ~l'i- (o2G,c(oC.~-•c.0, Cf.tO·- ~71 .. CjO-l~ (-(~ > 

Invoice Address: Mv,'. Ace,pv"~5 ~''Y"'\r..~ 
Invoice Contact & Phone#: Purchase Order #: ELI Quote#: 

p..w\i. p..~ ~c .... s 
Ct.lcv'( ·jtt;,~t< o.~ 

'\'? tr) l/J(JO'Z. i 
P0TW/WWTPO DWO t:: A \JA L'\' SI ~ F EE lU -s !TE D Notify ELI prior to RUSH Shipped by: Report Required For: 0 = 
Other ~o ~ sample submittal for additional 

(l) co (I) 

.!: > a3' ~ charges and scheduling C ~:e~+ Special Report Formats - ELI must be notified prior to s (J)>li! 
Cl 

sample submittal for the following: ef,,, § :S: ~01 ':) !i 
Comments: 

0 ~ ~ ~ 
w !i Reu?lt:mp NE LAC O A2LA O Level IV O~woo ""> ', :c t:. t:. ~\~ \! Sc.c .,v,.'f> l"'"s >-. == rn () "O . o C 

~ ~r5t~ t C "O 

Other , ~ ~ 
:::, C 

~ e :::, Custody Seal Y N 
EDD/EDT efFormat 

E ci lil oo1 

~ 
(I) e A-C.~, .Ai.-V~ \y~ :-5 E- ~ E (ll Intact y N :2 J5 ~I N ~ t= E 

~I 
() w ca ~ Signature y N 

SAMPLE IDENTIFICATION Collection Collection 
I ... 

E J: 

\ 
Match 

~ 
·.r' w Cl) 

(Name, Location, Interval, etc.) Date Time MATRIX 
J' 4 (./) 

0 :::i Lab ID -< z 0::: 

1 ro~~cz...-S'B ·- 1 \ (~o·", lt-n-cxo \t\40 "'?Od K K X >; 
2 l(z_ --s·D ·1 \ ( \0 0) i,--n .. ~ tO~SD ';,O ~ ( '/< )< ;( z ·-
3 ' /--z_ .. 413 .. 11 c,s ~) IH/··ao ll'..00 ~o; ( fi I(_ )< 
4 

'h ... - si -.. 31. lo - D .. 5) ii "1(-o{p (;od ·<. <t~ oo -,c· ,, . 
5 \h_ -- ~ B ·- ~ -Z.. 15.C>) \\·17-olit q~,s- \ ~ 1-. "jc< 'I: "' 
6 Y s~ . ..,. ~·2. (\ o.c;J \\· ('1-a{c '1' v;- st>.' \ ;x X t;t 

1

tr1.dl/ DS ~. - ~--·· . r'\ 
1 

Y1 t.······ . ~2.(tS"). I\··· 17--0~:, ?PJS .::> .-·,t: I /' )( )!7 ~ 

I 

8 ,,, . ~;6 i·2. (zc>) l\ · 17--ct..;; q~)l} 70U ,I\ ~ X 
9 

10 ,v 
//./ Mature ..J 

Custody ~)~ / Datemme: a.~-"':'")~ 1Jb7ik &-, l/t10 
Signature: 

Record 
1llz \ I bC., , 10-.. oo •tS' -·· ' ' ' './"\ ) / . . 

Relinquished by (print): ! Datemme: Signature: Received by (print): · Datemme: Signature: 

MUST be 
Signed "· LABORJ~TORY USE ONLY 

Sample Disposal: Return to client: Lab Disposal: Sample Type: # of fractions -=-
In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 

This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page_L ot 2-
PLEAsE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

!'AWt~ l)t',X. Ne:(R 
Report Mail Address: Contact Name, Phone, Fax, E-mail: Sam,i18r Name if ~ than ~act: 
\'--\"15" .. v.>y..,c <, qv~ -~cl <;..,,.'.~,e l~ L,.....\A Wo t-G· fva.r .\..~ ..... (-~1-\.,Wt>l·C """"'-t· v..@:C \'Vt. ~ b. \. c c:,~~ 

St\!!W""'-'--.: ... ..\ ~I~~, c..o ~0487 q'1o··I?71-tt, 7-&o (6't-¼-\ 970,-~7'?-10Y8 Lfcv) 
Invoice Address: ,\\w~ li't"'\,•f" ~ c ... ., ~: ~ co:-,...:¼ t'o..y,.:h~ Invoice Contact & Phone #: Purchase Order #: ELI Quote#: 

.f'O~Dtc {9.(a \t:> Ci-.c; c..... \c,i,\f~ 
'g i"SOV"'.:Ct e. \l . ( t) f:tto'?.. I 

Report Required For: P0TW/WWTPO DW O C: A \It, L, SI: ; F E« ~u ES TE D Notify ELI prior to RUSH Shipped by: 0 

Other 
~ o '§ sample submittal for additional 
(!) co <l) 

.!: > ~ ~ charges and scheduling r 1D(s) / 
Special Report Formats - ELI must be notified prior to .£S! (/) >11 

0 Comments: 7() § :S: :sl 01 ':) sample submittal for the following: ~ 
0 ':':~ ~ .'::: w ~ ~ R 

NELACD A2LA0 I t:. ~)ld s~ ~s 
p 

Level IV 0~]2~ '¾l ~ ! (.) u t: 
'- ~ -5 ro ·- C: u C 
jg .9.! '1:1 ~I N 

~ 

~ 
:, C: .. 

Other V 

~ e ::, 

~\ye.,:~ 
Custody Seal Y N 

EDD/EDT ~rmat 
E a. m N v- <1l e 

~~< ::, E ro ~ E "' Intact y N 
zc)ll~I 1 ~ C) i= E ... i= Signature y N 

<Cl ,;:s -.S"' w rn :::c SAMPLE IDENTIFICATION Collection Collection 
MATRIX~ 

w E if) I Match 
(Name, Location, Interval, etc.) Date Time -c: (j) 0 ::::, Lab ID z 0:: 

1 

Nc:c..1<..1 - :~· . .;,(j - Cft s--r a -<.J. iJ il/l!o/~ ()Gc,O So~ ( X X ~ >; 
2 W~l ~ \ - 5 S ·- 11...-t o \\ - lDQ, 7)-30 ~~-t )(l )( l z ,_ 
3 Nea.\-5"":> - ~<& \\ ... 1.0 · i.lt: -z.··.?J; <:,o~' \ 'X . -:x ,c IH 
4 

\\\f(~\-SS·· y3·7 \\· 1,C:'-Olci ws:o Sc.~\ )( v; X U) ._,, 
5 ~,-ss- (sS- \\·· 2D-Olc;> \\'.'{0 <:,.::.~l )( X X: >-
6 Ne<.~,-ss- (33 \\-1-0-c:(.g 11:.ss <:>o. \ x· X t- II D <'.*"'- 7 

.) t 

7 
N ezl.:e:\-S~ \1. \ (b -C,S'J \\·-lo·~ ;o,c~ <;o~ \ X y X !;;: 

8 M ~l~ \ ·-'> ':,· \ "'2.-~t It·· "2P ((g i\'-20 e,c~.( X < ,x a::: 
9 

~(.~\-S~- r'Z..7 \v2.,o-~ \r.oo .c:;o'. \ ~- X X ~ f§ 10 Nee e., -ss -\ "1.-lR \\'.-~ So'- \ X )( '{ \v \\··Wac 

Custody ~= ll-? 1- 0(, / 

Datemme: 

~-~ 
e: 

Received by -rt~kt ~\.f_/\ 17:ime le qLIO 
Signature: 

ID~C6 :)7, 1l" Record . I ,/ ,/ 

Relinquished by (print)· I Datemme: . 
Signature: Received by (print): Detemme: Signature: 

MUST be \ 
Signed 

I 

LABORATORY USE ONLY 
Sample Disposal: Return to client: Lab Disposal : Sample Type: # of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

f • ~ • ff ~ ~ J 1 * 



Chain of Custody and Analytical Request Record Page L of '-
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

S. '\ (O"\ .. ...,;..,-e_, 

SO'i8'7 

Project Name, PWS #, Permit#, Etc.: 

(_)~(_ \-Jet...R. 
Contact Name, Phone, Fax, E-mail: 
(..6·, \,... We>t~ t4-o-d.l.,.._ 

• Sampler Narpe if other than Contact: 
\(~,\.,'-V<'_.,\..t ~~~~@ -~~ 1o~,lscai~ 

q70-KZ1 ·· qot.t~ (Cey.) 
lnM~d~~. ,,~ A~~ Act.6v""-'~ ~-1 .,J. ~ Invoice Contact & Phone #: Purchase Order #: ELI Quote#: 

Yo ~«.'.: "11a lC 
'5~·1f tJ co .goo"Z..-\ 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: /' 

NELAC O A2LA O Level IV Ila" 
Other ,.,., 

EDD/EDT Format ________ _ 

C: 
0 

wO~ 
a5 00 OJ 
.!: > al'~ 
El(./) >11 
§ :s: ~01 
u ~ ~ r? 
0 ~]i ~ 
._ ~-5 ro i (I) (.l)j .Q 
Ea. t 001 
:::i E ro 
z 8l :s:1 

1--------,--.,........,,.,..,...-,,,,..._------r-----.-----f ~ I 
SAMPLE IDENTIFICATION Collection Collection 

(Name, Location, Interval, etc.) Date Time 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): Dateffime: Signature: 

Return to client: Lab Dis osal: 

D 

0 
w 
I 
() 

~ 
~ 
w 
w 
(/) 

Received by (print): 

Sample Type: 

~ 
!:::. 
-0 
C: 
:::, 

e 
<ti 
E 
i= 
ii 
E 
0 z 

Notify ELI prior to RUSH 
sample submittal for additional 

~ 
!:::. 
-0 
C: 
:::, 

e 
00 
E 
i=: 
J: 
(f) 
::, 
n:: 

charges and scheduling 
Comments: 

µo/'1 '7 ~ VV\t l .... s 

A~~, A V\.PJ y .e; ; 5 

Detemme: 

LABORATORY USE ONLY 
# of fractions 

Shipped by: 

Intact 
Signature 
Match 

Lab ID 

>: 
z 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

L.. ! A. -. -A · -·•· L- - - - l-!? .• .. ! _ I t _ I IL I .f' _ I I ., 



Chain of Custody and Analytical Request Record Page_( _ of 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Project Name, PWS #, Permit#, Etc.: 

u 

ELI Quote#: 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: ,, 

NELAC O A2LA O level IV ~ 
Other ___ __,,,..... __________ _ 

EDD/EDT lB1=;rmat ________ _ 

SAMPLE IDENTIFICATION 

Custody 
Record 

MUST be 
Signed 

Return to client: Lab Dis osal: Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

LABORATORY USE ONLY 
# of fractions 

oc 
Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

lab ID 

z 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly,notated on your analytical report. 



Chain of Custody and Analytical Request Record Page __ of __ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

ELI Quote#: 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA O Level IV (E(' 
Other , 
EDD/EDT ei:'ormat _________ _ 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal: Return to client: Lab Dis osal: Sample Type:'-

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

LABORATORY USE ONLY 
# of fractions 

Shipped by: 

Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

Lab ID 

z 

..J 
Signature: 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories In order to complete the analysis requested. 
This serves as notice of this oossibilitv. All sub-contract data will be clearlv notated on vour analvtical reoort. 



Chain of Custody and Analytical Request Record Page __ of __ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Comp~{C~T( 
Project Name, PW , Permit#, Etc.: 

Report Mail Address: 
tf 7 

Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 
k L1;:;;k~( 

ELI Quote#: 

Report Required Fo~: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: ~ / / 

NELAC O A2LA O Level IV 11.2r· 

Other < 

EDD/EDTlliormat _________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Custody 
Record 

MUST be 
Signed 

Return to client: Lab Dis osal: Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

LABORATORY USE ONLY 
# of fractions 

Shipped by: 

Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

Lab ID 

> 
z 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories In order to complete the analysis requested. 
Thir,, r,,...,..,,...,. ..._,,,_ ....... : ....... ,..,.&•&...;_ ...,.,..,..,.:&..:llft, A11 ..... 1-.. ...,...__._ .. __ ,. -t-•- .. ,111 L..- -•---'·· ---"-•--' -- ··-··- ---'·"""'--' ----.J. 



Chain of Custody and Analytical Request Record Page_{_ of _x_·z. 
\-\\.\ i 1-+-ou-PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

R\itt~ t:f;:: 0 ' ~-' _.\?. 'RJ_ <:; ~,.. ," ( <c. l ocl 

S~ecN·~~~J.- $1n'..i,'~;,, CD goy'g'7 
1%twidr:.._,€_.~u ... f, M .._ ··· ll~-~--h: ·r~--1,!ie 

G."l IQ \0 
kl C~D <~ CC) L 

Report Required For: POTW/WWTP O DW 0 
Other ___ ___ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC O A2LA O Level IV a,/ 
Other ___ ..,,.... _________ _ 

EDD/EDT ~rmat _________ _ 

Project Name, PWS #,Permit#, Etc.: 

Contact Name, Phone, Fax, E-mail: 
' , (' L I 1 Le,.,\, \....h, l->,;- \'v\<:-.<· 1- • V\ 

Invoice Contact & Phone #: 
i'~ c-.\..o ..-,c.. 

C: 
0 

(I) 0 'iii 
ID ca © 
.!: > g, ~ 
JS!(/) >1 iE 
§ S: :sl 01 
u-:i:~ iu' 
0 ~en~ 
w i::' 'a ~ ..a a., WI ._ 

E 0. ~ all 
E .$ 

~ b's ~I 
1---S-A_M_P_L_E-ID_E_N ___ T_IF_I_C_A_T_IO_N __ "'T-C_o_!le-c-ti_o_n ...-C-o-ll-ec-ti-o-1n ~ 1 

2 

8 

9 

10 

(Name, Location, Interval, etc.) Date Time 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): 

Sam le Dis osal: 

Date/Time. 

I 2,·l. ·'-'~ 11, <--t> 
Datemme: 

Return to client: 

MATRIX 

\ 

\ ' 
2. \ 
\ \ 

\ \ \ 
l \. ' 
\ l 

Lab Dis osal: 

\ <'• --~ . ~<;; \~ .• v~~~~l -~~~~€/ ~~¾ :;l:,t .. I.<'.,:.> •'-\ 

ci ·-zo-- g-·7ci - co LI g (.Cc-~) 

Sample Type: 

Purchase Order #: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

'i;><")~j,<, , \. \ 1 €., ~2, V ~-~ 
( ;:,~,. ,C.4,,v"\.,. "'··(,,,.. .... 

C\ '~ I , '\ ,-,, ;? ,7 
) .... '\,,$.) I~--· I.... •. ·~ r-. 

Receipt Temp 

Cu~dyS:~ N 
Intact 

1 
'rl N 

Signature ! '/ N 
Match +../ 

Lab ID 

C0 

..J 

O,t1Q 
.P r1 

Sigriature: 

LABORATORY USE ONLY 
# of fractions 

Signature: 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested, 
This serves as notice of this possibility, All sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Other _ _____ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC Level IV 
Other ___ - _____ ______ _ 

EDD/EDT IJYF~rmat ________ _ 

SAMPLE IDENTIFICATION 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sampler Name if other than ~, 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

be subcontracted other certified laboratories in order to complete 
su11:i-contra,ct data will be clearly notated on your analytical 

of 

I c 

Signature 
Match 

Lab ID 

Signature: 

Signature: 



Chain of Custody and Analytical Request Record Page_J_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA0 Level IV 
Other ______________ _ 

EDD/EDT Format _________ _ 

Project Name, PWS #, Permit#, Etc.: 

C: 
0 

~o~ 
(I) ID <!) 

.!: > as' ... 

.$9 Cf) >I 1 
§ ~~ 01 
u '?:~ ~ 
Q~U,u, 
L.. ~o ~ 

_gi ..2:?~1ffi1 
E i2 
~ ts ~I 

1---S-A_M_P_L_E __ ID_E __ N_T ____ IF-IC_A __ T_IO,,--N----,,...C-o-lle_c_ti_on--.--c_o_ll_ect-.-,o-tn <i:r 

Date Time 

Purchase Order#: ELI Quote#: 

Notify EU prior to RUSH 
sample submittal for additional 

charges and scheduling 

Signature 
Match 

Lab ID 



Chain of Custody and Analytical Request Record Page..b_ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

t"\w\-\ 
Report Mail Address: 

\4,s \-\ne G('O..Je rd .S\t\O'-\ 
s+~c.i{\\)c,:: ... ~ s~-,n~s,cogct.\17 
f>c <>e, A 771..\C \ YJ 

Project Name, PWS #, Permit#, Etc.: 

\JNO NEc.R 
Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

Let\'f\ Wo\-9 f(\Q.C'-\~f) \eel\-\ ,wo\.f.r0c>ic·h;,~ 'µ\w"io.\o\:x:t\ 1Cc)1Y-) 
9,o-s1q-1.v.~1..:,o lo) q70-g-rq-qoi.\Ss( c.l J 

Invoice Address: Invoice Contact & Phone#: Purchase Order #: EU Quote#: 

t,,\Wti P-.i\'1eC';cc,s \nc M\-o: Ac,.c\3 Yr,j<:t"o\e. 
Po Box lo \.Q lO 

Report Required For: POTW/WWTP O DW 0 
Other _ _____ _ 

Special Report Formats - EU must be notified prior to 
sample submittal for the following: 

NELAC O A2LA O Level IV~ 
Other ______________ _ 

EDD/EDT O Format ----------

C: 
0 

~o~ 
(1) co Q) 

.!: > a$' ... 
1!l W >I 1 
5:S::201 
u~~~ 
0 ~ en Cl) 

'- ~:-g ~ i Q) (/)/ .Q 

E a. a; COi 
E-

~ ~~I 
__ S_A_M_P_L_E-ID_E_N_T_IF-IC_A_T_IO_N _ __,.,.C_o_lle_c_ti_o_n ,...C_o_ll-ec_ti_o ..... n <i:i 

(Name, Location, Interval, etc.) Date Time MATRIX 

SOL 

Sam le Dis osal: Return lo client: 

~ 
::> 
(~ 

. .:» 0 

~<c 
J4 

Sample Type: 

Notify EU prior to RUSH 
sample submittal for additional 

charges and scheduling 

LABORATORY USE ONLY 
# of fractions 

____ oc 
Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

Lab ID 

SigMture· 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
" . - ,. - . ~ . . -



Chain of Custody and Analytical Request Record Page 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Report Required For: POTW/WWTP O OW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA Level IV 
Other ______________ _ 

EDD/EDT Format _________ _ 

SAMPLE IDENTIFICATION 

2 

3 

4 

6 

7 

8 

9 

10 

serves 

Project Name, PWS #, Permit#, Etc.: 

ELI Quote#: 

Notify ELI prior to RUSH S~P;Pe~., 
sample submittal for additional C ..• ""'\1 

........ c_h_a_rg_e_s_a_n_d_s_c_h_e_d_u_lin_g __ c991e.;!D(;?] 
C Comments: C .. ·,:::;,"' i,:,.0'¢: 
w ~ ~ :r: t:.. t:.. 
O-g 

~ ~ 
I;; E ........ .= 
w 
w 
(I) 

be subcontracted to other certified laboratories order to complete 
,u,1r1.,,nn1tr,;i ,ct data will be clearly notated your analytical report. 



Chain of Custody and Analytical Request Record Page 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

Report Required For: POW//WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA Level IV 
Other _______ ____ ____ _ 

EDD/EDT Format _ ________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Collection 
Time 

Project Name, PWS #, Permit#, Etc.: 

Invoice Contact & Phone #: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

s 

Signature 
Match 

Lab ID 

be subcontracted to other certified laboratories in order to complete the analysis ,u~11n::u~,u 
su11M:onrra,ct data will be clearly notated on your analytical 



Chain of Custody and Analytical Request Record Page_l _ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

1\/\wH 

Invoice Contact & Phone #: Purchase Order#: ELI Quote #: 

Report Required For: POTW/WWTP O OW 0 
Other _____ _ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: /' 

NEL.AC O A2LA O Level IV 13V 
Other _ ______ _______ _ 

EDD/EDT O Format 

3 

Custody 
Record 

MUST be 
Signed 

- ---------

Sam le Dis osal: Return to client: 

-::> 
":) 

Lab Dis osal: 
/ 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

LABORATORY USE O NLY 
Sample Type:_____ # of fractions 

Receipt Temp 
Jai_oc 
Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

Lab ID 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
• • ~ ... ~ . * • .. 



Chain of Custody and Analytical Request Record Page-2..__ 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

Report Mail Address: 

l"i7S P;ne Q,(-cNe Rd ~;..\e ,oc, 
S!"'lc~·nba:\t ,~,1.1 S 1CD. g c+1? 

fC\'.:io.x. '-·G\, 
Invoice Address: 
W\w H P-rne(,C!.'i~':> 
Po Q;,o/:,. \I) \.r\ C) 

I 1)c.. '\·+f\:Ao.~':.> {t.':j°· 'o\e. 

?.) '",c:,f ~ • ) 0 F: c:C.:"~ 

Report Required For: P0TW/WWTPO DW 0 

Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: ... 

NELAC O A2LA O Level IV [],,/ 

Other ______________ _ 

EDD/EDT O Format ________ _ 

2 

3 

4 

5 

6 

7 

8 

9 

Custody 
Record 

MUST be 
Signed 

/ Daternme: 

12-1./.{4/1-f' 
Daternme: 

Sam le Dis osal: Return to client: 

Project Name, PWS #, Permit#, Etc.: 

·v Q. NEC~ 
Contact Name, Phone, Fax, E-mail: Sampler Name if other than Contact: 

lea..f\ wo'lf NlctC'·h '.·t.. I eo~h ,\.l)o\~ ,t'{,C'\ c'-\~1~1'<\wf)q\ob°'l ,c oi,(') 

q10-~1q-~1.1.i;O Lo) 97C-879-90'-f8(-~) ) 
Invoice Contact & Phone #: 

Signature: 

Lab Dis osa!: Sample Type: 

Purchase Order #: ELI Quote#: 

Notify EU prior to RUSH S e9J>y: J 
sample submittal for additional 1 1 v;_i 

.--c_h_a_rg_e_s_a_n_d_s_c_h_e_d_u_li_ng __ CooLr l~s) 
0 ~ Comments: _nH l , 
w~~ , :r: t:. i'.:5 Receipt Temp 
(.) -g -

~ i 
!::;; E 

- t= w 
w 
(/) 

LABORATORY USE ONLY 
# of fractions 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

I ~ . U .~ ~ • • "' 



Chain of Custody and Analytical Request Record Page 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

Report Required For: POTWIWWTP O OW 0 
Other ______ _ 

Special Report Formats - EU must be notified prior to 
sample submittal for the following: 

NELAC A2LA0 Level IV 
Other _______________ _ 

EDD/EDT Format _________ _ 

2 

3 

s:i1mn1!'!s submitted to 

serves 

Project Name, PWS #, Permit#, Etc.: 

Sample 

Purchase Order #: ELI Quote#: 

Notify EU prior to RUSH St)jpped by: I 
sample submittal for additional {. ,-, C (;t!:1 

Q ,..C_c
0
_hm_a m_rg_e:-:-s~_n_d_s_c_h_e_d_u_lin_g __ Cooc:J,~~ 

w ~~ 
:::C c c 
(.)~ 

~ ~ 
t:;:: E 
....... t= 
w 
w 
Cl) 

Signature 
Match 

Lab ID 

be subcontracted to other certified laboratories in order 
,mli'l ..,-nn1t,:a,,t data will be clearly notated analytical 

N 
N 
N 



Chain of Custody and Analytical Request Record Page 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

ELI Quote#: 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - EU must be notified prior to 
sample submittal for the following: 

NELAC A2LA level IV 
Other _______________ _ 

EDD/EDT Format _________ _ 

Received by (print): 

Sample Type: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

be subcontracted to other certified laboratories in order 
:::,u1u-,,v11u,""' data will clearly notated on your analytical 

Custody Seal Y N 
Intact Y N 
Signature Y N 
Match 

l ab ID 



Chain of Custody and Analytical Request Record Page_l 5 

PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Report Mail Address: 

\1..r75 :v\t' G \C·Je -~j Sv :~ ...... ( c, '\ 

.:;:i{..,;,.,...,...._\:,'").. ':>p(,:.,.'3',., ( ,.:> ~ 0 1 1 Sf"1 

lnvote...:>1\d~::_u,c,,.-<, A~~ ... \. Aw,.,,.-;i~ 1>.-, .. 'i'~.bk:, 
\''i;;,. 'i:~,.~.11. (t "1 I(.; 

15 cc,.::,,.,,~~,., tJ (. 0 ~ )Coe Z., 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: , 

NELAC O A2LA O Level IV~ 
Other _____________ _ 

EDD/EDT QJFormat ________ _ 

Project Name, PWS #, Permit#, Etc.: 

Contact Name, Phone, Fax, E-mail: 

L:~.f.lJ, 1.,.J t;, l' i!-".:t d.,: V\ 

C,70 ·,·1t-z-<:t Z.Cto ( o (~r,'c.• 
Invoice Contact & Phone #: 

/".r ,,..(,.._ ,·.1, 
Ll. ~ ...... <..,v, 

C: 
0 

Ci) 0 ~ 
CD co ID 
.!:: >al'"-
2 (1)>1 1 
§ :S: ~ 01 
u-:i:~1ii' 
0 ~]1 ~ 
,.__ ~·5 m 1l <I) (J)i .Q 

E a. "- COi 
E$ 

~ J5 !1 
___ S_A_M_P_L_E-ID_E_N_T_IF_I_C_A_T_IO_N __ ,...C_o_ll-ec_ti_o_n,...C_o_ll_ec-t-io--1n <i:i 

(Name, Location, Interval, etc.) Date Time 

5 A'f~.o'io--sg ·-60 
6 

-~ 'l.t>tl) ··· ~ ~ -· cc·3 

8 

9 

10 

Custody 
Record 

MUST be 
Signed 

Sam le Dis osal: Return to client: 

MATRIX 

Lab Dis sal: 

Sampler Name if other than Contact: 

/:;t.,h (,-.it,I{ ,.v,,.,'f'./,,'.,, (' .,1 .. u. .. ,>~Q{oL./ , u,..-... 1 

'1 ') 0 ~-7 "1 ·· '2 CJ ' { 8' ( /!..-.c->' 

D 

Purchase Order#: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

Ue \J ~;v"'"t le5· 

~-C~ r- A 1,1.;, \l c; ~ 
Custody Sea 
Intact 
Signature 
Match 

lab ID 

Signature: Datem,me: / 

...._ I /l· l .. ,·-/'"/ '/ l ,,) / ,,,,.,,,,.. ,. ,. / /c:' ( e,12.../ 
Datemme: Signature: 

LABORATORY USE ONLY 
Sample Type:_____ # of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. Al! sub-contract data will be clearly notated on your analytical report. 



Chain of Custody and Analytical Request Record Page:!::._ 3 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: 

,tr\ w l-\-
Report Mai.I Address: . 
i l,\ ~, 5" "?( V.€ (,: ~I \JI/? ;?, J. 
<,.f~a 11••'\.\o.,_,,_:\- 5 f>< ti'--~, 1 C:i:.;.. Stl ~\ ~ ") 

lnvo~~~s~w,,ac}c,:.~ ~t\\;\'· ·C (.c;, ... .,.\<.,, 11'-'{"'~ I,.:.• 

ye-.;~¥ ~(..tc1 

~ • Ci.: ....... c:i'-€ t ~ to 'i? oc:>·2... 
Report Required For: POTW/WWTP O DW 0 

Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: . 

NELAC O A2LA O Level IV~ 
Other _ _ ____________ _ 

EDD/EDTIDormat ________ _ 

2 

7 

8 

9 

SAMPLE IDENTIFICATION 
(Name, Location, Interval, etc. ) 

Custody 
Record 

MUST be 
Signed 

Relinquished by (print): 

Collection Collection 
Date Time 

Return to client 

Project Name, PWS #, Permit#, Etc.: 

OJ.JC 
Contact Name, Phone, Fax, E-mail: 
L~•.,,.'v, LJo l i., -.f'\.,, r-i;-.,., 

q']/) -·a 'l"(-· l:iZ&O Cc*~l'c"0 
Invoice Contact & Phone #: 

Lab Dis osal : 

Sampler Name if other than Contact: 
t~..._\.., ....... tf -~ r-r·-,@ ,,w.A,ll:;,l. ... ( t .:-,.,..-'\ 

C/7D ··€ ?°r-10 Y 9:, (( ..... ;,:. 

Received by (print): 

Sample Type: 

Purchase Order #: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling Cooler ID(s) 
0 ~C_o_m_m_e_n_ts_: _______ C-0<, 
w ~ i=' ~ 
I t:. ~ I i [ , Receipt Temp 
~ ] i \-+-l ~ ;:1,1 __.,"~ t--,i.; 4 , Cc 0 

b i i l J,'. \-tr Av,Q.l<t\·~- ~~!~~dy Se 
...._ .::: i-:, ~ t ; s· 19nature Wm :r: w E (/) Match 
en ~ ~ Lab ID 

z 

Oatemme: Signature: 

/{) ' /\(_ / / · ·· c// 
E ONLY 

# of fractions 

Signature: 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories In order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 
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Company Name: 

'\W~ 
Report Ma\l Address: .. 

)i.,j'7~ ~"'€ (, fCI/ ~ i~ ! 
'7 t6<''· ~'Ill ~11:;,._;,\ Sp n'~~~ ! 

.::; ., ,"4,e l 07 
(O 'B' 0 '1f{7 

A-t\-v,' ~< (. e,,..,v..~~-?"-t't~lP 

g'a::">Z-\ 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: . 

NELAC O A2LA O Level IV~ 
Other _____________ _ 

EDD/EDT s1'ormat _________ _ 

Project Name, PWS #, Permit#, Etc.: 

Contact Name, Phone, Fax, E-mail: 

l,,e~,"- i,;J,,i-{.' ~ ...... ~; ... , 

tf?O-- 'll'l "· . 2& ci.pft:~" 
Invoice Contact & Phone #: 

ti.':;. o...~• .~v -~ 

c:: 
0 

fO j 
(U co Q) 

.!: > g, L. 

1!l w >I .Jg 
§s:~01 
()~~~ 
0 ~]? ~ 
,_ ~ ·o ro 
jg <ll WI .Q 

E c.li30ll 
E-

~ ~~I 
1---S-A_M_P_L_E---,.ID'""E"'"N-T""""'IF..,.IC..,...,.A.,..T-IO,,..N---,-c-o-lle_c_ti_o_nT"C_o_ll-ec-ti-o--1n <i:i 

(Name, Location, Interval, etc.) Date Time MATRIX 

f2.··l/4 

6 

7 

8 

Sampler Name if other than Contact: 

l~A~ 'w ,., , c K,•1,-;;,d . .iv,e a,vt u:AA ale b .. , i . Cc, •• .,_ 

q7 l'> · r, ez- 1 cq fi· C c.:. · 
Purchase Order#: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling Cooler ID(s) 
0 ~C-o-m--m-e-nt_s_:-------~ 

W ~ i=' Receipt Temp· J: c ~ 
~§i ~o 

~ ~ e ( 1 ,. Custody Se 

~ ~ 1 \~( 7A,~fl ~.S ~:i:ture 
lli J ~ ,A. C+-t.r A ~-...~ l 'f ·f"S Match 
Cf) z o:: Lab ID 

>. 
z 

~ J~O-----------l---+--t-----;--,-,-r-1-+-
,~I--C-U-S-tO_d_y-..----,--,----'------'---,,-tem-n-,e:.__ __ --"+-~~ 

··:'i"-~b g-,::J(.> Record 
MUST be 
Signed 

Relinqui•hed by (print): 

Sam le Dis osal: Return lo client Lab Dis osal: 

I /1 , tu .. 

LABORATORY LJSE ONLY 
Sample Type:_____ # of fractions 

In certain circumstances, samples submitted to Energy Laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analyt ical report. 
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Company Name: 

Report Required For: P0TW/WWTP O DW D 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NE LAC A2LA O Level IV 
Other _______________ _ 

EDD/EDT Format _________ _ 

Project Name, PWS #, Permit#, Etc.: 

Sampler Name if other than Contact: 

~-

ELI Quote#: 

Sample 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

be subcontracted to other certified laboratories in order to complete 
sulil-con·lra,~t data will be clearly notated analytical report. 

Receipt Temp 

7 
Custody 
Intact 
Signature 
Match 

Lab ID 
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Company Name: Project Name, PWS #, Permit#, Etc.: 

Report Mail Address: Sampler Name if other than Contact: 

ELI Quote#: 

Report Required For: P0TW/WWTPO DWO C: Notify ELI prior to RUSH Shipped by: 0 

Other 
~os sample submittal for additional (.';;,r,1-6/ 
(!) CD a, 

.!: > al'~ charges and scheduling Cooler 1D(s) 
Special Report Formats - EU must be notified to .$ (/) >111 

§ s: :E 01 Cl Comments: 
sample submittal for the following: 

(.) ':1: ~ Zif 
w ~ ~ Receipt Temp 

NELAC A2LAD Level IV I C-0 ~ Q) CJ) (..) ,:, C- 7 '--~=a~ C: ,:, 

Other i .!11~
1~1 ~ 

::, C: e ::, 
Custody N E a. Q) <tl e 

E- ~ E <tl Intact N EDD/EDT Format ~ ~~I t= E 

~, w <ii t= Signature N 
J: SAMPLE IDENTIFICATION w ~ (/) Match 

(/) 0 ::, Lab ID z a:: 

3 

4 

5 

6 

7 

8 

9 

10 

"'""T"''"" submitted to to other certified laboratories in order to complete the analysis requested. 
serves ,mlh-l'nn'lra,r-t data will be notated on your analytical 
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PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Report Required For: owo 
Other ______ _ 

Special Report Formats - EU must be notified prior to 
sample submittal for the following: 

NELAC O A2LA0 Level IV a--
Other ___ --:---:---------

EDD/EDT 

SAMPLE IDENTIFICATION 
(Name, Location, Interval , etc.) 

Sam le Dis osal: 

Collection Collection 
Date Time 

Return to client: 

Project Name, PWS #, Permit#, Etc.: 

~ C. ~ ~~ c__ 
Contact Name, Phone, Fax, E-mail: 

&,..v--. wc, l·"-· ~.?-"( {{v,. 

· )·- ~ q - ~ Z l.ol) (oCi,i~. 

l./Jc .. ~l.., ~A~ ,!c, t-ta:~:(Nr~:. ifehe;.tiJ~
0£!~\~c'- i. ( ~~ 

'170-·'{?Ci-°tO't 8'' .. tc .. ~ 
Purchase Order#: EU Quote #: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling Cooler ID(s) 
Cl ~C_o_m_m_e_n_ts-:-------~ 
W~,=- -~ 1 ::r: t:. ~ I / ·~ • Receipt Temp 
(.) -g:; kt. 'f -5 l /a_ 0 c ., 
~ ~ ~ J ( Cu~tody Se ·· 
~ E ~ ~, /lnt\\ys ;~_ Intact 

~ ~ 1 Signature W ro :r: w § (/) Match 
(J) ~ ~ Lab ID 

> 
z 

Signature: 

Dateffime: Si11nature: 

LABORATORY USE ONLY 
Lab Dis osal: Sample Type: # of fractions ___ _ 

In certain circumstances, samples submitted to Energy laboratories, Inc. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibility. All sub-contract data will be clearly notated on your analytical report. 

• ·- "' -· « • • "' 
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PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

S-- ~~- tc'\ 

<;so<-t 81 

Project Name, PWS #, Permit#, Etc.: 

u~c. d\.JE"C .. -
Contact Name, Phon~. j;ax, E 

c~,.-.__"'-. l,1J ,::, t +:. 
0 ,- B'7q,. Co ·2 /s;O 0CC1:,-~ 

Sampler. Name if other than Contact: /, / / l 
(~,.\..__ •• <.,.1.JC>I~-. \.A-"1C•f•f.;,,..,., e •,\,\l,W £.\~U':>•:,. ~tc1 ,....., 

9 7 0- g11- 10'-I g (--~-,~-
, A I. ";) 1( Invoice Contact & Phone #: 

IA. • C t..t:,...,,. .. ~"5 OOt.'{10 E' 
Purchase Order #: Ell uote #: 

()t$J"'Z.. 

Report Required For: owo 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: ......../"".,. 

NELAC O A2LA O Level IV t.f::l" 
Other _____________ _ 

EDD/EDT D~-;:;;mat 

6 

7 

8 

9 

10 

Custody 
Record 

MUST be 
Signed 

----------

Sam le Dis osal: Return to client 

~·~ Ctb¢v'f 

Lab Dis osal: Sample Type: 

Notify Ell prior to RUSH 
sample submittal for additional 

charges and scheduling Cooler 1D(s) 

~ Ic: g.-C-lo-7-rrm_j_~_tti_:_f_/:, ___ .--..,,,-5--111 Reci~~:rnp 
'-J ~: +old /4.t: l !11/4 °C 

~ H Af\-tf ~~~<; ,) ~~=~idy Se 
,... Signature w <ii J: 

w§m ~~ 
Cl) ~ ~ Lab ID 

LABORATORY USE ONLY 
# of fractions 

> 
z 

In certain circumsl:am::es, samples submitted to Energy Laboratories, Inc:. may be subcontracted to other certified laboratories in order to complete the analysis requested. 
This serves as notice of this possibi lity. All sub-contract data will be clearly notated on your analytical report. 

• • ~ .. - • • • • A 

N 
N 
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Chain of Custody and Analytical Request Record Page 
PLEASE PRINT, provide as much information as possible. Refer to corresponding notes on reverse side. 

Company Name: Project Name, PWS #, Permit#, Etc.: 

Report Required For: POTW/WWTP O DW 0 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NE LAC A2LA O Level IV 
Other _____________ _ 

EDD/EDT Format _________ _ 

C: 
0 

(I) 0~ a; ca 1i5 
.5 > :i;' ... 
~ U) >!Jg 
5:S:::s/01 
u~giu' 
0 ~~ ~ 
,_ ~-5 (1) 15 Q) U)j .Q 

E ci. ... a::ll 
E .l!l 

~ &15~1 
1----,-S..,.A.,..M""'P""'L...,.E......,,,! D,..,E~N,__,,,T...,.I F,,.,.l..,.C...,A""'T""IO.,,...,..,N,----,,-C-o-11-ec_ti_o_n -r-C_o_ll-ec-t-io-1n <i:i 

Date lime 

In 

Sample Type: 

Purchase Order #: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 

charges and scheduling 

Cl Comments: 
w ~ i=' :c !:::. ~ 
() ~ ~ 

~ ~ 
~j 
w 
w 
(J) 

I:>€! subcontracted to other certified laboratories order to complete 
«111n-,,_nn·tr:a,r.t data will be dearly notated on analytical 
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Company Name: 

p 

Report Required For: P0TWIWWTPO ow D 
Other ______ _ 

Special Report Formats - ELI must be notified prior to 
sample submittal for the following: 

NELAC A2LA O Level IV 
Other _______________ _ 

EDD/EDT Format _________ _ 

Project Name, PWS #, Permit#, Etc.: 

u 
Contact Name, Phone, Fax, E-mail: 

Sample Type: 

Sampler Name if other than Contact: 

Purchase Order #: ELI Quote#: 

Notify ELI prior to RUSH 
sample submittal for additional 
' charges and scheduling 

Cl Comments: 
w ~ ~ 
I c c u -g 

~ i 
t;; E -~ w 
w 
Cl) 

be subcontracted to other certified laboratories in order to complete 
,rn11>.r-nn11,:.,~t data will be clearly notated on your analytical report. 

Signature: 
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FIELD CHANGE REQUEST FORMS 



FIELD CHANGE REQUEST FORM 
UNC Northeast Churchrock Mine Removal Site Evaluation 

Task Name: Arroyo Characterization

Requested By: Leah Wolf Martin –MWH 

FCR No: FCR#001

Date: 11/16/06 

Task or activity description: 
The sediments in the unamed arroyo will be evaluated by collection of sediments in the top one foot of 
ground.  Ten transects will be evenly spaced between the the former NPDES discharge point and the 
confluence with the next unnamed arroyo.  Along each transect, three grab samples from 0 to 1 foot bgs 
will be collected for laboratory analysis of Ra-226 and metals.  The three samples will be evenly spaced 
across the bottom of the arroyo.  A scanning gamma radiation survey will also be performed 
longitudanally along the axis of the channel.  
Affected Plan or Procedures: 
Final Removal Site Evaluation Work Plan (MWH, August 2006) Section 3.7.2 and Section 5.1.2 
Requested Variation:  
The sediments in the unnamed arroyo will be evaluated by collection of sediments in the top three feet of 
ground.  Ten transects will be evenly spaced between the the former NPDES discharge point and the 
confluence with the next unnamed arroyo.  Along each transect, one grab samples from the middle of the 
channel from 0 to 1 foot bgs, 1 to 2 feet bgs, and 2 to 3 feet bgs will be collected for laboratory analysis of 
Ra-226 and metals.  The samples will be collected with a hand auger.  A scanning gamma radiation 
survey will also be performed longitudinally along each bank of the channel.  
Justification:  
The results of the correlation samples collected in the unnamed arroyo on August 17th 2006 and 
summarized in the Background and Correlation Technical Memorandum (MWH, October 2006) show that 
the surface soil sediments are above the field screening level of 2.2 pCi/g.  The range of Ra-226 
concentrations along the length of the arroyo from NECR-1 north to the confluence with the next 
unnamed arroyo ranged from 9.7 to 27.6 pCi/g.  Additional surface soil samples and a centerline scan will 
provide redundant information.  A more useful data collection strategy would include samples with depth 
and a scan of the bank of each channel to determine the vertical and lateral distribution of potential 
contamination. 
Comments: 

Approved by: Date:
MWH Project Manager 

Authorized by: Date:
UNC Project Manager 

Approval/Concurrence: Date:
EPA Project Manager 



FIELD CHANGE REQUEST FORM 
UNC Northeast Churchrock Mine Removal Site Evaluation 

Task Name: Judgmental Scan of Boneyard and 
NEMSA

Requested By: Leah Wolf Martin –MWH 

FCR No: FCR#002

Date: 11/16/06 

Task or activity description: 
A scan will be performed over a maximum of 20 percent of the Boneyard and NEMSA.  

Affected Plan or Procedures: 
Final Removal Site Evaluation Work Plan (MWH, August 2006) Section 3.7.4 
Requested Variation:  
Do not perform a radiological scanning at the Boneyard and NEMSA. 

Justification:  
The Boneyard and NEMSA were reclaimed in 1994 with approximately one foot of toposiol/cover 
material.  Material beneath the cover in the Boneyard and NEMSA are emitting gamma radiation that is 
not completely shielded by the one foot over cover material.  Therefore, the 2”x2” NaI detector 
measurement is above the field screening level of 4,600 cpm (2.2 pCi/g) throughout the the Boneyard and 
NEMSA.  The judgemental surface and subsurface soil samples will confirm that the topsoil/cover 
material is below the field screening level and the subsurface locations will provide information as to the 
depth of buried materials in these survey areas.   
Comments: 

Approved by: Date:
MWH Project Manager 

Authorized by: Date:
UNC Project Manager 

Approval/Concurrence: Date:
EPA Project Manager 



FIELD CHANGE REQUEST FORM 
UNC Northeast Churchrock Mine Removal Site Evaluation 

Task Name: NECR-1 Step Out Areas

Requested By: Leah Wolf Martin –MWH 

FCR No: FCR#003

Date: 11/16/06 

Task or activity description: 
Static surveys will be performed at specified grid nodes within survey areas or other locations, such as 
correlation sampling points as needed in the field.  The grid nodes were determined using VSP on a 80-
foot triangular grid cast on a random origin.  The 80-foot triangular grid will be extended beyond the initial 
survey area boundary to assist with the boundary delineation evaluation.
Affected Plan or Procedures: 
Final Removal Site Evaluation Work Plan (MWH, August 2006) Section 5.3.3.2 
Requested Variation:  
Collect soil samples at step-out locations in NECR-1 near the field screening level to confirm that those 
locations are elevated over screening level due to shine from pile.  A total of 13 surface soil samples will 
be collected from the areas north east of NECR-1 in the NECR-1 step-out areas.  Some of the samples 
will be biased at the low end, the rest will provide a range in the step-out area.  In addition soil samples 
will be collected at equally spaced transects along the drainage running from east side to fenceline/water 
pond road.
Justification:  
Static gamma measurements due to step-outs for NECR-1 show readings above the action level that 
require additional characterization. 

Comments: 

Approved by: Date:
MWH Project Manager 

Authorized by: Date:
UNC Project Manager 

Approval/Concurrence: Date:
EPA Project Manager 



FIELD CHANGE REQUEST FORM 
UNC Northeast Churchrock Mine Removal Site Evaluation 

Task Name: Additional Survey Areas

Requested By: Leah Wolf Martin –MWH 

FCR No: FCR#004

Date: 11/27/06 

Task or activity description: 
Vent Hole 8 and the former Trailer Park area will be added as site screening survey areas. Radiological 
scans will be performed at each of these areas using the same scanning methods as the home sites.  
Areas elevated above the field screening level will be marked with flagging and the points/areas will be 
located by GPS. 
Affected Plan or Procedures: 
Final Removal Site Evaluation Work Plan (MWH, August 2006) Section 3.7.4 and 5.3.3.2 
Requested Variation:  
These two survey areas were not identified in the Final Removal Site Evaluation Work Plan (MWH, 
August 2006). 

Justification:  
During site walks conducted by the EPA during the week of August 15, 2006 and November 13, 2006 
areas in the Trailer Park and Vent Hole 8 areas reported elevated measurements using a Ludlum micro-r-
meter.  The EPA guided MWH and AVM to the elevated areas in each of the two survey areas.  A 
judgmental scan was selected to characterize each of these areas. 

Comments: 

Approved by: Date:
MWH Project Manager 

Authorized by: Date:
UNC Project Manager 

Approval/Concurrence: Date:
EPA Project Manager 



FIELD CHANGE REQUEST FORM 
UNC Northeast Churchrock Mine Removal Site Evaluation 

Task Name: GPR of Survey Areas

Requested By: Leah Wolf Martin –MWH 

FCR No: FCR#005

Date: 11/21/06 

Task or activity description: 
Use ground penetrating radar (GPR) to identify buried materials in the subsurface and to identify the 
vertical and lateral extent of buried materials in the Boneyard and XXX.  GPR will be performed along X 
foot transects in each area.  

Affected Plan or Procedures: 
Final Removal Site Evaluation Work Plan (MWH, August 2006) Section 3.7.4  
Requested Variation:  
Use GPR as a field investigation tool to identify the presence of buried materials as well as define the 
vertical and later extent of buried materials in the Boneyard and XXX.  The Final Removal Site Evaluation 
Work Plan (MWH, August 2006) did specify the use of GPR as an investigation tool for the Boneyard.  In 
addition, the other areas were not identified in the Work Plan as area requiring any investigation.   

Justification:  

Comments: 

Approved by: Date:
MWH Project Manager 

Authorized by: Date:
UNC Project Manager 

Approval/Concurrence: Date:
EPA Project Manager 



BORING LOGS 



6

8

10

12

14

16

18

silty SAND, angular frags of sandstone, yellowish-brn

same as above

silty SAND, yellowish brn, ROCK at 15.5', able to drill
beyond

SM

SM

SM

2

3

4

7/12/14

10/8/20

50

POND1/2-SB-71
LOCATION COORDINATES: N: 3948695.7 E: 725413.9 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/17/2006 DATE/TIME FINISHED: 11/17/2006

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 20.0
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sandstone bedrock, TD=20.0' ROCK 50

POND1/2-SB-71
LOCATION COORDINATES: N: 3948695.7 E: 725413.9 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/17/2006 DATE/TIME FINISHED: 11/17/2006

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 20.0
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silty SAND, brown, low plasticity, moist, fine, wood

same as above, with wood

wx SANDSTONE, yellowish brown, silty fine sand

SM

SM

ROCK

1

2

3

5/10/12

6/9/8

13/28/50

POND1/2-SB-82
LOCATION COORDINATES: N: 3948738.2 E: 725389.9 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/17/2006 DATE/TIME FINISHED: 11/17/2006

DEPTH TO WATER DURING DRILLING (ft bgs): 19.0 DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 22.0
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wx SANDSTONE, brown silty sand, drilling in
bedrock

TD=22.0'

ROCK

ROCK

4
25/50

POND1/2-SB-82
LOCATION COORDINATES: N: 3948738.2 E: 725389.9 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/17/2006 DATE/TIME FINISHED: 11/17/2006

DEPTH TO WATER DURING DRILLING (ft bgs): 19.0 DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 22.0
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H. Hoffman
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H. Hoffman
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SAND, reddish grey, low plasticity, moist

SAND, clayey silt, brown, mod plasticity, moist to wet

clayey SILT, crumbled sandstone, brown, moist, mod
to high plasticity

SP

SP

CL-ML

1

2

3

3/2/4

4/5/10

16/8/6

NECR1-SB-131
LOCATION COORDINATES: N: 3949056.6 E: 725570.2 LOGGED BY: H. Hoffman/T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006 10:10 DATE/TIME FINISHED: 11/16/2006 11:00

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 23.0
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20
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32

clayey SILT, black, mod plasticity, wx mancos,
sampled mancos separate, petroleum smell

SILT, black to brown, med plasticity, moist, mancos
at top of sample, petroleum smell, bedrock at 22',
TD=23.0'

CL-ML

ML

4

5

22/25/26

50/48/R

NECR1-SB-131
LOCATION COORDINATES: N: 3949056.6 E: 725570.2 LOGGED BY: H. Hoffman/T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006 10:10 DATE/TIME FINISHED: 11/16/2006 11:00

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 23.0
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gravely SAND, brown, moist, some pieces of rock,
minor silt

silty SAND, fine grained, moist, yellowish brown

silty SAND, grey, fine graineds, moist, well sorted

SP

SM

SM

1

2

3

11/13/17

15/14/19

9/12/12

NECR1-SB-90
LOCATION COORDINATES: N: 3949015.1 E: 725434.4 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/15/06 14:30 DATE/TIME FINISHED: 11/15/06 16:30

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 45.0
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same as above, with some angular pieces of red
brick

same as above

silty SAND, yellowish brown, v fine grained, moist,
piece of wire

SM

SM

SM

4

5

6

5/8/24

4/6/8

4/9/8

NECR1-SB-90
LOCATION COORDINATES: N: 3949015.1 E: 725434.4 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/15/06 14:30 DATE/TIME FINISHED: 11/15/06 16:30

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 45.0
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same as above

same as above

same as above, increasing clay TD=45.0'

SM

SM

SM

7

8

9

4/5/8

4/5/8

3/3/6

NECR1-SB-90
LOCATION COORDINATES: N: 3949015.1 E: 725434.4 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/15/06 14:30 DATE/TIME FINISHED: 11/15/06 16:30

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 45.0
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SAND, grey-lt brn, low plasticity, moist

SAND, grey-lt brn, low plasticity, moist

clayey SILT, with some sand, dk brn, mod plasticity,
moist

SW

SW

SC-SM

1

2

3

3/3/4

8/10/6

4/5/7

NECR1-SB-046
LOCATION COORDINATES: N: 3948933.0 E: 725424.0 LOGGED BY: H. Hoffman

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006  13:50 DATE/TIME FINISHED: 11/16/2006  14:50

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 30.0
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20

22

24

26

28

30

32

SILT, brn, mod-low plasticity, moist, native at 24'

SILT, brn, mod plasticity, moist, native, TD=30.0'

ML

ML

4

5

6/11/12

4/11/11

NECR1-SB-046
LOCATION COORDINATES: N: 3948933.0 E: 725424.0 LOGGED BY: H. Hoffman

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006  13:50 DATE/TIME FINISHED: 11/16/2006  14:50

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 30.0

Project No.:
1004896

Design By:
H. Hoffman

Scale:
24:1 NECR

File:
NECR Borelogs

Drawn By:
H. Hoffman

Date:
4/7/2007

UNC

EL
EV

AT
IO

N
 (F

T)

ELEV.

SOIL
DESCRIPTION

SOIL PROFILE

USCS
CLASS

SAMPLES

SPLIT SPOON NO. Blow Count/6" DEPTH
(Feet)

GRAPHIC LOG WELL SCHEMATIC
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6

8

10

12

14

16

18

poorly graded SAND, greyish brn, moist, low
plasticity

sandy SILT, brn, moist, mod plasticity

clayey SILT, lt brn, moist, mod-high plasticity,
bedrock at 15', TD=15.0'

SP

SM

ML

1

2

3

5/6/5

3/7/13

13/R/R

NECR1-SB-095
LOCATION COORDINATES: N: 3949017.9 E: 725546.1 LOGGED BY: T. Leeson

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006  9:15 DATE/TIME FINISHED: 11/16/2006  9:45

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 15.0

Project No.:
1004896

Design By:
H. Hoffman

Scale:
24:1 NECR

File:
NECR Borelogs

Drawn By:
H. Hoffman

Date:
4/7/2007

UNC

EL
EV

AT
IO

N
 (F

T)

ELEV.

SOIL
DESCRIPTION

SOIL PROFILE

USCS
CLASS

SAMPLES

SPLIT SPOON NO. Blow Count/6" DEPTH
(Feet)

GRAPHIC LOG WELL SCHEMATIC
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6

8

10

12

14

16

18

silty SAND, brown w/ some red streaks, moist, low
plasticity

silty SAND, brown, moist low plasticity

same as above

SM

SM

SM

1

2

3

16/18/19

12/19/22

15/17/18

POND3/3a-SB-061
LOCATION COORDINATES: N: 3948850.4 E: 725323.6 LOGGED BY: H. Hoffman

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006 DATE/TIME FINISHED: 11/16/2006

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 25.0

Continued Next Page

Project No.:
1004896

Design By:
H. Hoffman

Scale:
24:1 NECR

File:
NECR Borelogs

Drawn By:
H. Hoffman

Date:
4/7/2007

UNC

EL
EV

AT
IO

N
 (F

T)

ELEV.

SOIL
DESCRIPTION

SOIL PROFILE

USCS
CLASS

SAMPLES

SPLIT SPOON NO. Blow Count/6" DEPTH
(Feet)

GRAPHIC LOG WELL SCHEMATIC
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20

22

24

26

28

30

32

same as above

same as above, TD=25.0

SM

SM

4

5

17/18/16

9/13/18

POND3/3a-SB-061
LOCATION COORDINATES: N: 3948850.4 E: 725323.6 LOGGED BY: H. Hoffman

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006 DATE/TIME FINISHED: 11/16/2006

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 25.0

Project No.:
1004896

Design By:
H. Hoffman

Scale:
24:1 NECR

File:
NECR Borelogs

Drawn By:
H. Hoffman

Date:
4/7/2007

UNC

EL
EV

AT
IO

N
 (F

T)

ELEV.

SOIL
DESCRIPTION

SOIL PROFILE

USCS
CLASS

SAMPLES

SPLIT SPOON NO. Blow Count/6" DEPTH
(Feet)

GRAPHIC LOG WELL SCHEMATIC
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6

8

10

12

14

16

18

SAND, rock frags, lt brn to grey, moist,  low plasticity

Same as above

same as above

SP

SP

SP

1

2

3

10/19/32

2/2/3

3/4/8

NECR1-SB-016
LOCATION COORDINATES: N: 3948869.8 E: 725366.1 LOGGED BY: H. Hoffman

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006  15:15 DATE/TIME FINISHED: 11/16/2006  16:00

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 20.0

Continued Next Page

Project No.:
1004896

Design By:
H. Hoffman

Scale:
24:1 NECR

File:
NECR Borelogs

Drawn By:
H. Hoffman

Date:
4/7/2007

UNC

EL
EV

AT
IO

N
 (F

T)

ELEV.

SOIL
DESCRIPTION

SOIL PROFILE

USCS
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22

24

26

28

30

32

SILT, brn, low-mod plasticity, moist, native, TD=20.0'

ML 4

6/8/8

NECR1-SB-016
LOCATION COORDINATES: N: 3948869.8 E: 725366.1 LOGGED BY: H. Hoffman

GROUND ELEVATION (FAMSL): TOC ELEVATION (FAMSL): NECR DRILLING COMPANY: WDC DRILL RIG:

DRILLING START DATE/TIME: 11/16/2006  15:15 DATE/TIME FINISHED: 11/16/2006  16:00

DEPTH TO WATER DURING DRILLING (ft bgs): DATE/TIME of WATER DEPTH (ft TOC):
TOTAL DEPTH: 20.0

Project No.:
1004896

Design By:
H. Hoffman

Scale:
24:1 NECR

File:
NECR Borelogs

Drawn By:
H. Hoffman

Date:
4/7/2007

UNC

EL
EV
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N
 (F

T)

ELEV.

SOIL
DESCRIPTION

SOIL PROFILE

USCS
CLASS

SAMPLES

SPLIT SPOON NO. Blow Count/6" DEPTH
(Feet)

GRAPHIC LOG WELL SCHEMATIC
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1. These logs are subject to the limitations,   conclusions,   and
   recommendations in this report.

1. Results of tests conducted on samples recovered are reported
   on the logs.

Notes:

Symbol Description
Strata symbols

Silty sand

Basalt
(or generic rock)
Poorly graded sand

Silty low plasticity
clay
Silt

Well graded sand

Poorly graded clayey
silty sand

Misc. Symbols

Boring continues

Water table during
drilling

KEY TO SYMBOLS



TEST PIT LOGS 



0

2

4

6

8

1

SP

SP

SAND, reworked native soil

as above, 1" broken plastic pipe

SAND and weathered SANDSTONE
as above, sample collected

SANSTONE, end of TP

TEST PIT LOG
Test Pit No.: NECR1-TP-138

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006  15:55
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 4.0

Project no: 1004896 Design By: H. Scale: 2 NECR

NECR1-TP-138 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

. . . . . 
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0

2

4

6

8

1

SM silty SAND, native soil, >6" pieces of angular competent sandstone, 20%
rock, 80% sand
as above, sample collected

SANDSTONE, end of TP

TEST PIT LOG
Test Pit No.: NECR2-TP-015

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  16:35
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

NECR2-TP-015 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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8

1

FILL

SP

SP

SAND, white-lt grey, <5% cobbles, 95% f.-med grained sand, dry, loose, no
strat, no cement
SAND, brn, dry, loose, 10% angular cobbles, native soil
as above,  sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: NECR2-TP-020

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  16:15
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

NECR2-TP-020 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

SP SAND, brn, dry, loose, 10% angular cobbles, native soil

as above, sample collected

SANDSTONE, end of TP

TEST PIT LOG
Test Pit No.: NECR2-TP-035

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  14:55
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

NECR2-TP-035 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

. . . . . 
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0

2

4

6

8

1

SM silty SAND, native, dry, loose, brn, no cement, no strat, 50% angular
weathered sandstone, 1-4" angular fragments

as above, sample collected

SANDSTONE, competent, end of TP

TEST PIT LOG
Test Pit No.: NECR2-TP-039

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  16:20
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

NECR2-TP-039 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
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N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

2

SM

SM

silty SAND, reworked native

silty SAND, reworked native, cloth, popcan, Mancos fragments, plastic,
sample collected

silty SAND, no debris, clean native

as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: NECR2-TP-052

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  na
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 5.0

Project no: 1004896 Design By: H. Scale: 2 NECR

NECR2-TP-052 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

2

ML SILT, grey/brn, med plasticity, some clay and sand

SILT, grey/brn, med plasticity, some clay and sand, sample collected

SANDSTONE, native, highly weathered, sample collected

SANDSTONE, native, highly weathered, end of TP

TEST PIT LOG
Test Pit No.: POND 1/2-TP-030

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006  11:25
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 7.0

Project no: 1004896 Design By: H. Scale: 2 NECR

POND 1/2-TP-030 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

.......... .......... .......... .......... 
•••••••••• ol----------i .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 
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0

2

4

6

8

1

2

3

CL-ML

SP

FILL

silty CLAY, grey

as above, sample collected

SAND, minor silt and clay, fine sand layer, sample collected

alternating layers of pond sediments

as above, sample collected

end of TP

TEST PIT LOG
Test Pit No.: POND1/2-TP-035

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006  9:40
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.5

Project no: 1004896 Design By: H. Scale: 2 NECR

POND1/2-TP-035 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

.. ... . .. .. . . .. . . 
. . . . . . . . . 

. .. . . . . . . . ,1--------l . .. ... . ... .. . . .. . . .. . . .. . . 
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0

2

4

6

8

1

2

FILL

VS

VS

grey pond sediments

sandy SILT, some layered clays

as above,  sample collected

as above, not sure if native,  sample collected

end of TP

TEST PIT LOG
Test Pit No.: POND1/2-TP-058

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006 10:15
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.0

Project no: 1004896 Design By: H. Scale: 2 NECR

POND1/2-TP-058 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

I I 



0

2

4

6

8

1

2

SW

SM

SW

SAND, grey

silty SAND, brown, dense

SAND, fine

as above, sample collected

as above, sample collected

end of TP

TEST PIT LOG
Test Pit No.: POND3/3A-TP-007

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/05/2006  11:35
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.5

Project no: 1004896 Design By: H. Scale: 2 NECR

POND3/3A-TP-007 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

. . . . . 
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0

2

4

6

8

1

2

SM

GP-SP

silty SAND

silty SAND, brn, low plasticity, some small cobbles

gravely SAND, light brown, cobbles, ss fragments, very hard to distinguish
native from pond sediments
end of TP

TEST PIT LOG
Test Pit No.: POND3/3A-TP-014

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/05/2006  10:45
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.0

Project no: 1004896 Design By: H. Scale: 2 NECR

POND3/3A-TP-014 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

2

3

SM

GP-SP

SC

SC

silty SAND

silty SAND, f.-med grained sand, <1" cobbles, micro-r readings dropped with
increased depth, sample colelcted

gravely SAND, brn, cobbles, low plasticity, ?native?, sample collected

clayey SAND, grey clayey chunks, oxidation, no cobbles, sample collected

end of TP

TEST PIT LOG
Test Pit No.: POND3/3A-TP-029

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/05/2006  9:50
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.5

Project no: 1004896 Design By: H. Scale: 2 NECR

POND3/3A-TP-029 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

2

3

SM

CH

ML

silty SAND, brown, sample collected

silty CLAY, brn, med-high plasticity

as above, sample collected

sandy SILT, brn, moist, low plasticity
as above, end of TP

TEST PIT LOG
Test Pit No.: POND3/3A-TP-037

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/05/2006  9:30
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.0

Project no: 1004896 Design By: H. Scale: 2 NECR

POND3/3A-TP-037 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

2

FILL

ML

FILL, sandy, grey, buried pipes

as above, sample collected

clayey SILT, brn, low plasticity, moist, dense

as above, end of TP

TEST PIT LOG
Test Pit No.: SEDPAD-TP-006

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/28/2006  16:02
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 4.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SEDPAD-TP-006 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

2

FILL

ML

sand FILL, grey, moist

as above, sample collected

SILT, native, brown, minor clay, sample collected

SANDSTONE AND SILT, end of TP

TEST PIT LOG
Test Pit No.: SEDPAD-TP-012

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/28/2006  15:42
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.5

Project no: 1004896 Design By: H. Scale: 2 NECR

SEDPAD-TP-012 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 
~ 

~ 

~ 

~ 

I I 



0

2

4

6

8

1

2

SP

ML

SAND, gray, loose
as above, sample collected

SILT, native, brn, no cobbles, minor clay, loose, low-med plasticity, sample
collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SEDPAD-TP-014

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/28/2006  15:20
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SEDPAD-TP-014 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

. . • • " J-----------l 

I I 



0

2

4

6

8

1

FILL sand FILL, 80% sand, 20% fines, grey/green, loose, slightly moist

as above, sample collected

TEST PIT LOG
Test Pit No.: SEDPAD-TP-021

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/28/2006  9:55
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 11.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SEDPAD-TP-021 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION



10

12

14

16

18

2 FILL

FILL

sand FILL, grey/green, unable to reach native soil due to limitations of
backhoe

as above, end of TP

TEST PIT LOG
Test Pit No.: SEDPAD-TP-021

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/28/2006  9:55
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 11.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SEDPAD-TP-021 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

w~-------, 
t-----+--------------------1 

I I 



0

2

4

6

8

1

ML

ML

clayey SILT, native
as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SEDPAD-TP-026

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/28/2006  16:20
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 3.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SEDPAD-TP-026 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 

I I 



0

2

4

6

8

1

2

ML

SW

sandy SILT, brn

SAND, grey, sample collected

SANDSTONE, weathered

as above, sample collected

SANDSTONE, more competent, can't dig in, leave teethmarks from hoeend of
TP

TEST PIT LOG
Test Pit No.: SAND1-TP-030

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006  14:50
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 4.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND1-TP-030 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

.... .. ....... ... 1-------------< 

. ... . .. .. . ... . .. ... .... ...... ... .......... .......... .......... .......... .......... .......... .......... .......... 
··········t----------i .......... .......... .......... 
··········--------< .......... .......... .......... .......... 
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0

2

4

6

8

1

FILL sand FILL, lt brn

SANDSTONE, grey and tan, crumbly, platy,  bedded, weathered to sandy
soil, sample collected
end of TP

TEST PIT LOG
Test Pit No.: SAND1-TP-043

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006  14:00
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND1-TP-043 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ m .......... .......... .......... 
~ 

~ 

~ 

~ 
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0

2

4

6

8

1

2

FILL sand FILL

as above, sample collected

SANDSTONE, native, weathered, fragemented

as above, sample collected

end of TP

TEST PIT LOG
Test Pit No.: SAND1-TP-049

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006  13:40
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 3.5

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND1-TP-049 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

.......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... 
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0

2

4

6

8

1

2

FILL sand FILL, grey, med to crs, moist
as above, sample collected

SANDSTONE, weathered, tan gray, sandy soil
as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND1-TP-063

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND1-TP-063 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

m-.......... .......... .......... ···················· .......... .......... 
- -- --

I I 



0

2

4

6

8

1

2

FILL sand FILL, gry, med-crs grained
as above, sample collected

SANDSTONE, weathered, tan
as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND1-TP-068

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/02/2006  14:35
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND1-TP-068 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

m-.......... .......... .......... ···················· .......... .......... 
- -- --
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0

2

4

6

8

1

SM silty SAND mixed with SANDSTONE fragments, highly weathered, dry,
loose, 1-3" angular frags
as above, sample collected

SANDSTONE, end of TP

TEST PIT LOG
Test Pit No.: SAND2-TP-008

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  16:00
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.2

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND2-TP-008 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 

I I 



0

2

4

6

8

1

SM silty SAND, 80% f. sand, low plasticity silt, 5% ang cobbles, dry, loose, brn
as above, sample collected

SANDSTONE, bedding, white to light grey,  brittle, crumbly

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND2-TP-011

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  14:00
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND2-TP-011 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

.......... .......... .......... 
~ 

~ 

~ 

~ 
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0

2

4

6

8

1

SM silty SAND, native soil, 80% f. sand, 20% silt, lt brn to brn, loose, roots, <5%
ang cobbles

as above, collect sample

SANDSTONE, end of TP

TEST PIT LOG
Test Pit No.: SAND2-TP-012

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  14:30
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 3.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND2-TP-012 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 
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0

2

4

6

8

1

SM silty SAND, native soil, 25% angular cobbles

as above, sample collected

SANDSTONE, end of TP

TEST PIT LOG
Test Pit No.: SAND2-TP-017

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  14:45
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND2-TP-017 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 
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0

2

4

6

8

1

SM silty SAND, native, 10% lrg cobbles, 15% <6" cobbles

silty SAND, native, 10% lrg cobbles, 15% <6" cobbles, sample collected

SANDSTONE, end of TP

TEST PIT LOG
Test Pit No.: SAND2-TP-019

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  15:30
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND2-TP-019 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 
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4

6

8

1

2

FILL

ML

ML

sand FILL
as above, sample collected

SILT, native, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND3-TP-005

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  10:20
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND3-TP-005 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

El 
~ 

111111 1 111 

~ 

~ 

~ 
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0

2

4

6

8

1

ML SILT, native
as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND3-TP-006

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  10:10
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND3-TP-006 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 

I I 



0

2

4

6

8

1

ML

ML

SILT, native
as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND3-TP-009

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  10:05
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND3-TP-009 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 

I I 



0
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4

6

8

1

2

FILL

ML

ML

sand FILL
as above, sample collected

SILT, native, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND3-TP-014

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  9:50
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 2.0

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND3-TP-014 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ m 
~ 

~ 

~ 

~ 

I I 



0

2

4

6

8

1

ML

ML

SILT, native
as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: SAND3-TP-025

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  9:40
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

SAND3-TP-025 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

~ 

~ 

~ 

~ 

~ 

I I 
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2

4

6

8

1

2

3

4

SM

FILL

SW

SW

silty SAND, light brown, low plasticity, dry soil cap/cover, sample collected

gray coarse non economic material, sample collected

as above, sample collected

native SAND, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: NEMSA-TP-001

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/14/2006  10:50
LOCATION

NECR

LOGGER

L.W. Martin
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 6.0

Project no: 1004896 Design By: H. Scale: 2 NECR

NEMSA-TP-001 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

I I 



0

2

4

6

8

1
2

3

4

SM
FILL

SW

SW

soil cap/cover, sample collected
gray coaarse, non economic material, sample collected

as above, sample collected

native SAND, minor silty clay, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: NEMSA-TP-002

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  10:40
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 7.5

Project no: 1004896 Design By: H. Scale: 2 NECR

NEMSA-TP-002 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION



0

2

4

6

8

1

2

3

SM

FILL

ML

ML

soil cap/cover, sample collected

gray coarse non economic material, sample collected

native SILT
as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: NEMSA-TP-003

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  11:20
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 4.5

Project no: 1004896 Design By: H. Scale: 2 NECR

NEMSA-TP-003 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2

4

6

8

1

2

3

4

SM

FILL

FILL

soil cap/cover, sample collected

gray coarse, non economic material, sample collected

as above, sample collected

as above, sample collected

native soil not reached, end of TP

TEST PIT LOG
Test Pit No.: NEMSA-TP-004

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/01/2006  15:35
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.0

missed pre-cap and mid-depth samples, re-excavated on 12/05/2206
Project no: 1004896 Design By: H. Scale: 2 NECR

NEMSA-TP-004 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION



0

2

4

6

8

1

2

3

SM

FILL

SW

SW

silty SAND, sample collected

sand FILL, and debris, rock bolts, cable

as above, collected sample

native SAND, collected sample

as above, end of TP

TEST PIT LOG
Test Pit No.: NEMSA-TP-005

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/01/2006  16:00
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 8.5

Project no: 1004896 Design By: H. Scale: 2 NECR

NEMSA-TP-005 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION



0

2

4

6

8

1

2

SW

SW

SAND, native, no visible cap/cover surface, sample collected

as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: YARD-TP-001

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006  14:00
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

YARD-TP-001 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

. ... .. . . ..... . . -1----------l 

... .. . . . . .. .. . . · 1----------l 
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0
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4

6

8

1

2

3

SP

SW

SAND, reworked native, sample collected, no visible pre cap surface

as above, refusal at rock at 2 ft

SAND, native, excavated past rock on second attempt (12/1/2006), sample

TEST PIT LOG
Test Pit No.: YARD-TP-002

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006 14:30
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 10.0

Project no: 1004896 Design By: H. Scale: 2 NECR

YARD-TP-002 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

. . . . 1--------l 

. . . . 
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10

12

14

16

18

SW collected
as above, end of TP

TEST PIT LOG
Test Pit No.: YARD-TP-002

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

11/30/2006 14:30
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 10.0

Project no: 1004896 Design By: H. Scale: 2 NECR

YARD-TP-002 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

I'---
~ 
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0

2

4

6

8

1

2

SW

SW

SAND, native, sample collected

as above, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: YARD-TP-003

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/1/2006  10:00
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 1.5

Project no: 1004896 Design By: H. Scale: 2 NECR

YARD-TP-003 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION

. ... .. . . ..... . . -1----------l 

... .. . . . . .. .. . . · 1----------l 

I I 



0
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8

1

2

3

4

5

SM

FILL

SW

silty SAND, soil cap/cover, sample collected

sand FILL and debris, buried cable, rubber, misc. metal, sample collected

as above, collect sample

sand fill and debris, inner tube, fencing, rock bolts, misc garbage, sample
collected

native SAND, no debris, sample collected

TEST PIT LOG
Test Pit No.: YARD-TP-004

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/1/2006 10:30
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 10.0

Project no: 1004896 Design By: H. Scale: 2 NECR

YARD-TP-004 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION



10

12

14

16

18

SW native SAND, end of TP

TEST PIT LOG
Test Pit No.: YARD-TP-004

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/1/2006 10:30
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 10.0

Project no: 1004896 Design By: H. Scale: 2 NECR

YARD-TP-004 UNC

DEPTH (FT) GRAPHIC

Sa
m

pl
e 

N
um

be
r

USCS DESCRIPTION
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0

2
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6

8

1

2

3

4

SM

FILL

SW-SP

SW-SP

silty SAND

sand FILL and debris, sample collected

as above, sample collected

native SAND with gravel, sample collected

as above, end of TP

TEST PIT LOG
Test Pit No.: YARD-TP-005

PROJECT

NECR

PROJECT NO.

1004896
CLIENT

UNC

DATE

12/1/2006 11:50
LOCATION

NECR

LOGGER

H. Hoffman
EXCAVATION METHOD

backhoe Test Pit Width (ft): Total Depth (ft): 9.0

Project no: 1004896 Design By: H. Scale: 2 NECR

YARD-TP-005 UNC
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1. These logs are subject to the limitations,   conclusions,   and
   recommendations in this report.

1. Results of tests conducted on samples recovered are reported
   on the logs.

Notes:

Symbol Description
Strata symbols

Poorly graded sand

Sandstone

Silty sand

Fill
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Silty low plasticity
clay
Variable sand
and silt mix
Well graded sand

Poorly graded gravel
and sand
Clayey sand

High plasticity
clay
Interlayered well/poorly
graded sand
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APPENDIX D 

HUMAN HEALTH EXPOSURE POINT CALCULATIONS & EPA FIELD 
TRIP REPORT FOR HOME SITES REMOVAL ACTION 



SUMMARY OF HOME SITE REMOVAL ACTION 
EPA FIELD TRIP REPORT 



Tuesday, September 11, 2007 

Attn: Harry Allen, USEPA On-Scene Coordinator 
          Andy Bain, USEPA Remedial Project Manager 

Subject: NECR Home Site Investigation Trip Report  
NECR Home Sites,  
Red Water Pond Road
Church Rock, McKinley County, New Mexico 

Introduction 

The United States Environmental Protection Agency Region 9 (EPA) Emergency Response 
Section (ERS), and Remedial Program Management (RPM) sections tasked the Ecology and 
Environment Inc. under a General Services Administration (GSA) contract to provide technical 
assistance with an in-depth site assessment and removal of surface soils at the North East Church 
Rock (NECR) home site locations.  The NECR home site investigation included indoor air radon 
sampling, outdoor airborne particulate sampling and monitoring, and post removal confirmation 
soil sampling.  The EPA offered the United States Coast Guard (USCG) Pacific Strike Team 
members for additional site support during the scheduled field activities.

The purpose of this report is provide a brief presentation of the un-validated radiation data from 
EPA sampling activities conducted at the NECR home sites.  Confirmation soil and indoor air 
samples were collected in April through June 2007.  The Final Status Survey (FSS) analysis of 
the confirmation soil sample data will be prepared in a separate report and submitted to EPA 
later this year. 

Background

The NECR mine site is an inactive uranium mine site that operated from 1968 until 1982 with 
waste water treatment activities from 1979 until 1983. The mine was closed between 1986 and 
1994 in accordance with Nuclear Regulatory Commission (NRC) requirements under Title II of 
the Uranium Mill Tailings Radiation Control Act (UMTRCA).  The mine was operated by 
United Nuclear Corporation (UNC), the Potentially Responsible Party (PRP), who retained 
MWH to conduct investigations at the mine.  Most of the mine is located on Navajo Indian Trust 
land with portions on Navajo Indian Reservation and UNC owned land.

ecology and environment, inc. 
lnterna•,onal Soec<al,sts ,n the Env ronment 

130 B.:incry SJrcct. Su te 400 
San Ftancisco. Calilomoa 94111 
Tel. (415) 981-2811, Fax (41 5)981-0801 
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The NRC regulated cleanup action only addresses mill tailings, thus contamination remains on 
the site.  At the request of the Navajo Nation Environmental Protection Agency (NNEPA), the 
EPA became involved in November of 2005 to oversee the investigation and remediation of the 
site.  The EPA required UNC to conduct a Removal Site Evaluation (RSE) to determine the 
extent of contamination and perform a risk assessment, the initial fieldwork was completed in 
December 2006.  MWH issued the draft RSE in April 2007 and it is currently undergoing 
revisions.  Additional mine history, mining practices, and pertinent background information is 
detailed in the Final Removal Site Evaluation Work Plan (MWH 2006). 

During the RSE, EPA identified nine home sites for surface soil investigation.  However, UNC 
refused to investigate one of the properties, thereby only eight home sites investigations were 
performed for surface soil contamination.  Of those eight locations, three were found to have 
elevated radiation levels above the screening level of 2.24 pCi/g (picoCuries per gram) Radium-
226.  Based on those results, the EPA initiated further investigations and actions to mitigate 
potential exposures to the radioactive contamination.  On April 18 and 19, 2007, E&E staff and 
sub-contractor Carl Palladino of The Palladino Company (TPC), conducted indoor radiation 
surveys of the three home sites and investigated one additional home site for surface soil 
contamination.  The three homes did not demonstrate elevated levels of indoor gamma radiation.  
The soil survey conducted at the additional home site showed elevated levels of gamma radiation 
and five surface soil samples were collected and submitted to a laboratory for Radium 226 
analysis. The analytical results for this sampling event are located in Appendix A.  On May 29, 
2007, EPA signed a separate Action Memorandum to address one additional property located to 
the east of Red Water Pond Road. 

Site Location

The Northeast Church Rock Mine Residential Removal Site is located near Red Water Pond 
Road and Highway 566 in Church Rock, New Mexico, (Figure 1) in the Coyote Chapter of the 
Navajo Reservation.  The site consists of several residential areas down gradient and down wind 
of the 125-acre Northeast Church Rock Mine Site (Figure 2).  Figures 1 and 2 are located in 
Appendix B.  Based on sampling performed by GE in November and December 2006, three 
residential areas demonstrated elevated levels of radium 226 in the surface soil.  The 
contaminated areas exceeded the site clean up level of 2.24 pCi/g (approximately twice 
background).

Sampling Approach 

In consultation with the Navajo Nation Environmental Protection Agency, EPA determined the 
need to take prompt action to address the residential areas, following evaluation of the RP-
conducted RSE.   EPA signed the NECR Residential Action Memo on April 18, 2007 and 
immediately initiated negotiations with the PRPs.  EPA issued a Unilateral Administrative Order 
on May 4, 2007 ordering UNC to undertake transportation and disposal, while EPA took 
responsibility for the excavation and sampling components.   

Beginning on May 7, 2007 for approximately 4 weeks, EPA On-Scene Coordinator Harry L. 
Allen, RPM Andy Bain, representatives from the United State Coast Guard (USCG) Pacific 
Strike Team, GSA contractors from E&E and TPC mobilized to site to begin the NECR home 
site investigation. Using the EPA established a soil cleanup goal of 2.24 pCi/g radium 226 for 



NECR Home Site Trip Report 
001096.OX42.01 

- 3 - 

surface soil sampling, and 4.0 pCi/L for radon for the indoor air sampling, GSA contractors 
conducted the following activities at each home site location. 
1.  Conduct perimeter air sampling and monitoring during soil removal activities, 
2.  Conduct air sampling for radon-222 inside residential homes, 
3.  Delineate the extent of soil contamination to direct removal activities, 
4.  Conduct confirmation soil sampling for laboratory analysis, 
5.  Conduct final status surveys at all residential properties in accordance with the Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM). 

Sampling and Analytical Results 

Perimeter Air Monitoring and Sampling 

During soil excavation operations air samplers and personal dust meters were set up around the 
perimeter of the property.  No readings on the samplers or dust meters exceeded the site action 
level of 150 pCi/m3 (pico Curies per meter cubed).  Photo documentation of the air sampling and 
monitoring is located in Appendix C.

Indoor Air Sampling 

Indoor air sampling was set up in the main section of each home and hogan within each property 
utilizing diffusion barrier charcoal canisters.  Radon results for each home site are located below 
in Table 1.  The EPA recommended action level for radon is 4.0 pico Curies per Liter (pCi/L).  
In order to protect the property owners, the properties will be identified as properties A-D and 
area E. 

Table 1 
NECR Home Site Survey Unit Data 

Indoor Air Radon Results 
May – June 2007

Canister Serial 
Number 

Location/Location Code Radon Activity 
Results (pCi/L) 

870035 A-2 0.9
870036 A-3 5.2*
866483 *Post Removal Re-Sample 2.6
870037 C-2 1.7
870038 B-1 2.5
870039 B-2 2.4
870041 B-4 2.6
870043 C-3 2.2
870044 A-4 5.4*
866482 *Post Removal Re-Sample 3.1
870045 C-1 1.4
870046 B-3 2.4
870047 A-1 1.0
870048 C-4 2.5
866484 D-1 1.6  



NECR Home Site Trip Report 
001096.OX42.01 

- 4 - 

863735 D-2 1.6  
Pico Curies per Liter (pCi/L) 

 Bolded results exceed the site action level of 4.0 pCi/L  

Samples labeled with the numbers 1 or 2, indicate samples collected within the houses.  Samples 
labeled with numbers 3 or 4, indicate the samples were collected from the hogan.  During the 
initial indoor sampling event, the radon results were all within normal range except for canisters 
A-3 and A-4.  This hogan was rescanned and contaminated sections of concrete and soil were 
removed.  After the new concrete set, the hogan was re-sampled for radon.  The radon results for 
the re-sampled hogan were within in the normal range of less than 4.0 pCi/L.   

Surface Soil Screening and Confirmation Sampling 

GSA contractors began pre-excavation gamma scanning to determine the lateral bounds of 
contamination for each parcel.  Each defined area was excavated and evaluated using the 
MARSSIM Final Status Survey approach prior to backfilling and restoring the properties.
Following MARSSIM guideline, excavated areas were 100% scanned.  For additional sampling 
specific information, the Emergency Response (ER) Quality Assurance Sampling Plan (QASP) 
is located in Appendix D.

After the affected areas were delineated and excavated, the GSA contactor with assistance from 
the USCG, performed another 100% scan of the newly exposed soil.  Areas continuing to 
demonstrate elevated gamma levels were re-excavated until gamma levels were below the site 
action level.  Listed below is an example of the MARSSIM FSS calculation values used to 
determine the sampling locations within each sampling grid on each of the four home sites A-D 
and road E between the home sites B and C: 

Area = 22,000 ft2

Samples = 32 (Minimum) 
Length of Triangle grid = 28 ft 
Area of Triangle = 679 ft2

DCGLw = 2.24 pCi/g 
DCGLemc = 3.1 pCi/g 

An Excel random number generator established the first sample point within each grid.  
Subsequent sampling locations were at 28 foot triangular distances.  A total of nine survey units 
were delineated on the four home sites and the connecting road that demonstrated elevated levels 
of gamma radiation.  The survey units were delineated as listed below.

Survey Unit and ID Location/Property Sampling ID 
1 – HS01 A
2 – HS02 C
3 – HS03 C
4 – HS04 B, C, and E 
5 – HS05 B
6 – HS06 B
7 – HS07 B
8 – HS08 D
9 – HS09 D
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A total of 371 confirmation soil sample locations were collected from four residential properties.  
Soils were excavated from 3 inches to 12 inches in depth, depending on the gamma 
concentrations from the field screening. The un-validated Radium-226 analytical results for the 
soil samples collected in each of the survey units, is located in Tables one through nine in 
Appendix A.  Also available on those Tables are the sampling identification/locations and 
gamma screening data collected from the field survey units one through seven.  Gamma survey 
data for survey units eight and nine are not available.   Additionally, the sample maps for 
properties A, B and C are labeled respectively Figure 3, Figure 4 and Figure 5 are located in 
Appendix B.   In the Tables one through nine, bolded analytical results are radium 226 levels 
detected above the site action level of 2.24 pCi/g.

Conclusion

EPA Region 9 (Superfund Division) Heath Physicist, Robert Terry reviewed the ER QASP and 
the analytical data for Radon and Radium 226.  He concluded that the data sets were of good 
quality and nearly all the measurements are quite low.  In summary, this report was a brief 
presentation of the data collected during EPA field activities in April through June 2007.  Later 
this year, an FSS analysis report will be written to evaluate the confirmation soil sample data 
based on MARSSIM requirements.   

Sincerely,

Robin Clemens 
GSA Contractor 
Ecology and Environment, Inc. 
Project Manager 

Appendix A – NECR Home Site Data 
Appendix B – NECR Home Site Maps and Figures 
Appendix C – Photo Documentation 
Appendix D– NECR ER Home Site QASP 
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Table 1 
NECR Home Site Survey Unit 1 Data 

Field Screening Results and 
Confirmation Soil Sampling Radium 226 Results

Field Screening 
Results

Confirmation Soil 
Analytical Results 

Collection Date Matrix Sample ID 
Sample 
Location ID 

Gamma 
(x 103) Units Radium 226  Units 

05-15-2007  SOIL HS01-01 A1-1 13.1 C/M 0.505 pCi/g 
05-15-2007  SOIL HS01-02 A1-2 13.3 C/M 1.30 pCi/g 
05-15-2007  SOIL HS01-03 A1-3 13.1 C/M 0.759 pCi/g 
05-15-2007  SOIL HS01-04 A1-4 12.9 C/M 0.610 pCi/g 
05-15-2007  SOIL HS01-05 A1-5 13.6 C/M 0.723 pCi/g 
05-15-2007  SOIL HS01-06 A1-6 13.5 C/M 0.602 pCi/g 
05-15-2007  SOIL HS01-07 A1-7 13.0 C/M 0.842 pCi/g 
05-15-2007  SOIL HS01-08 A1-8 13.7 C/M 0.932 pCi/g 
05-15-2007  SOIL HS01-09 A1-9 13.2 C/M 0.764 pCi/g 
05-15-2007  SOIL HS01-10 A1-10 12.7 C/M 0.462 pCi/g 
05-15-2007  SOIL HS01-11 A1-11 13.1 C/M 0.642 pCi/g 
05-15-2007  SOIL HS01-12 A1-12 13.4 C/M 0.707 pCi/g 
05-15-2007  SOIL HS01-13 A1-13 12.7 C/M 0.715 pCi/g 
05-15-2007  SOIL HS01-14 A1-14 12.7 C/M 0.653 pCi/g 
05-15-2007  SOIL HS01-15 A1-15 13.4 C/M 0.635 pCi/g 
05-15-2007  SOIL HS01-16 A1-16 12.8 C/M 0.630 pCi/g 
05-15-2007  SOIL HS01-17 A1-17 12.7 C/M 0.701 pCi/g 
05-15-2007  SOIL HS01-18 A1-18 12.9 C/M 0.733 pCi/g 
05-15-2007  SOIL HS01-19 A1-19 13.6 C/M 1.48 pCi/g 
05-15-2007  SOIL HS01-20 A1-20 13.5 C/M 0.871 pCi/g 
05-15-2007  SOIL HS01-21 A1-21 13.3 C/M 0.601 pCi/g 
05-15-2007  SOIL HS01-22 A1-22 13.4 C/M 0.580 pCi/g 
05-15-2007  SOIL HS01-23 A1-23 13.6 C/M 1.01 pCi/g 
05-15-2007  SOIL HS01-24 A1-24 13.9 C/M 0.878 pCi/g 
05-15-2007  SOIL HS01-25 A1-25 13.6 C/M 0.878 pCi/g 
05-15-2007  SOIL HS01-26 A1-26 13.3 C/M 0.756 pCi/g 
05-15-2007  SOIL HS01-27 A1-27 15.5 C/M 1.18 pCi/g 
05-15-2007  SOIL HS01-28 A1-28 15.4 C/M 0.977 pCi/g 
05-15-2007  SOIL HS01-29 A1-29 20.7 C/M 3.46 pCi/g 
05-15-2007  SOIL HS01-30 A1-30 13.4 C/M 1.05 pCi/g 
05-15-2007  SOIL HS01-31 A1-31 14.0 C/M 1.06 pCi/g 
05-15-2007  SOIL HS01-32 A1-32 14.4 C/M 0.967 pCi/g 
05-15-2007  SOIL HS01-33 A1-33 14.0 C/M 1.19 pCi/g 
05-15-2007  SOIL HS01-34 A1-34 14.0 C/M 1.10 pCi/g 
05-15-2007  SOIL HS01-35 A1-11-Dup 13.1 C/M 0.853 pCi/g 
05-15-2007  SOIL HS01-36 A1-18Dup 12.9 C/M 0.772 pCi/g 
05-15-2007  SOIL HS01-37 A1-33Dup 14.0 C/M 1.20 pCi/g 
-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 
-C/M is Counts per Minute. 



-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 
-C/M is Counts per Minute. 

Table 2 
NECR Home Site Survey Unit 2 Data 

Field Screening Results and 
Confirmation Soil Sampling Radium 226 Results

Field Screening 
Results

Confirmation Soil 
Analytical Results 

Collection Date Matrix Sample ID 
Sample 
Location ID 

Gamma 
(x 103) Units Radium 226  Units 

05-19-2007  SOIL HS02-01 C2-2 14.2 C/M 0.738 pCi/g 
05-19-2007  SOIL HS02-02 C2-6 13.0 C/M 0.709 pCi/g 
05-19-2007  SOIL HS02-03 C2-7 13.6 C/M 0.776 pCi/g 
05-19-2007  SOIL HS02-04 C2-11 14.2 C/M 0.836 pCi/g 
05-19-2007  SOIL HS02-05 C2-12 13.4 C/M 0.817 pCi/g 
05-19-2007  SOIL HS02-06 C2-13 13.8 C/M 0.760 pCi/g 
05-19-2007  SOIL HS02-07 C2-18 14.0 C/M 0.812 pCi/g 
05-19-2007  SOIL HS02-08 C2-19 13.9 C/M 0.840 pCi/g 
05-19-2007  SOIL HS02-09 C2-20 13.2 C/M 0.692 pCi/g 
05-19-2007  SOIL HS02-10 C2-26 13.8 C/M 0.802 pCi/g 
05-19-2007  SOIL HS02-11 C2-27 13.7 C/M 0.773 pCi/g 
05-19-2007  SOIL HS02-12 C2-28 12.7 C/M 0.743 pCi/g 
05-19-2007  SOIL HS02-13 C2-29 12.9 C/M 0.729 pCi/g 
05-19-2007  SOIL HS02-14 C2-34 14.2 C/M 1.02 pCi/g 
05-19-2007  SOIL HS02-15 C2-35 13.6 C/M 0.755 pCi/g 
05-19-2007  SOIL HS02-16 C2-36 12.3 C/M 0.723 pCi/g 
05-19-2007  SOIL HS02-17 C2-42 13.6 C/M 1.04 pCi/g 
05-19-2007  SOIL HS02-18 C2-43 13.4 C/M 0.968 pCi/g 
05-19-2007  SOIL HS02-19 C2-44 13.3 C/M 0.744 pCi/g 
05-19-2007  SOIL HS02-20 C2-45 13.4 C/M 0.961 pCi/g 
05-19-2007  SOIL HS02-21 C2-50 14.1 C/M 0.934 pCi/g 
05-19-2007  SOIL HS02-22 C2-51 12.8 C/M 0.840 pCi/g 
05-19-2007  SOIL HS02-23 C2-52 14.3 C/M 0.731 pCi/g 
05-19-2007  SOIL HS02-24 C2-56 13.8 C/M 0.836 pCi/g 
05-19-2007  SOIL HS02-25 C2-57 13.4 C/M 0.783 pCi/g 
05-19-2007  SOIL HS02-26 C2-58 12.1 C/M 0.822 pCi/g 
05-19-2007  SOIL HS02-27 C2-59 12.0 C/M 0.810 pCi/g 
05-19-2007  SOIL HS02-28 C2-65 13.8 C/M 0.789 pCi/g 
05-19-2007  SOIL HS02-29 C2-66 12.9 C/M 0.791 pCi/g 
05-19-2007  SOIL HS02-30 C2-67 12.9 C/M 0.870 pCi/g 
05-19-2007  SOIL HS02-31 C2-73 14.3 C/M 0.887 pCi/g 
05-19-2007  SOIL HS02-32 C2-74 14.3 C/M 0.951 pCi/g 
05-19-2007  SOIL HS02-33 C2-75 13.6 C/M 0.877 pCi/g 
05-19-2007  SOIL HS02-34 C2-81 13.5 C/M 0.796 pCi/g 
05-19-2007  SOIL HS02-35 C2-82 13.8 C/M 0.893 pCi/g 
05-19-2007  SOIL HS02-36 C2-83 14.5 C/M 0.771 pCi/g 
05-19-2007  SOIL HS02-37 C2-86 14.6 C/M 0.878 pCi/g 
05-19-2007  SOIL HS02-38 C2-87 14.5 C/M 0.836 pCi/g 
05-19-2007  SOIL HS02-39 C2-88 15.0 C/M 0.975 pCi/g 
05-19-2007  SOIL HS02-41  Dup of C2-57 13.4 C/M 0.841 pCi/g 
05-19-2007  SOIL HS02-42 Dup of C2-66 12.9 C/M 0.816 pCi/g 
05-19-2007  SOIL HS02-43 Dup of C2-81 13.5 C/M 0.894 pCi/g 
05-19-2007  SOIL HS02-44 Dup of C2-67 12.9 C/M 0.839 pCi/g 



Table 3 
NECR Home Site Survey Unit 3 Data 

Field Screening Results and 
Confirmation Soil Sampling Radium 226 Results

Field Screening 
Results

Confirmation Soil 
Analytical Results 

Collection Date Matrix Sample ID 
Sample 
Location ID 

Gamma 
(x 103) Units Radium 226  Units 

05-19-2007  SOIL HS03-01 C3-3 13.2 C/M 0.662 pCi/g 
05-19-2007  SOIL HS03-02 C3-4 13.2 C/M 0.623 pCi/g 
05-19-2007  SOIL HS03-03 C3-8 13.6 C/M 0.644 pCi/g 
05-19-2007  SOIL HS03-04 C3-9 13.9 C/M 0.646 pCi/g 
05-19-2007  SOIL HS03-05 C3-14 13.6 C/M 0.631 pCi/g 
05-19-2007  SOIL HS03-06 C3-15 14.1 C/M 0.750 pCi/g 
05-19-2007  SOIL HS03-07 C3-21 13.2 C/M 0.699 pCi/g 
05-19-2007  SOIL HS03-08 C3-22 13.3 C/M 0.775 pCi/g 
05-19-2007  SOIL HS03-09 C3-30 13.3 C/M 0.685 pCi/g 
05-19-2007  SOIL HS03-10 C3-31 14.1 C/M 0.967 pCi/g 
05-19-2007  SOIL HS03-11 C3-37 13.0 C/M 0.672 pCi/g 
05-19-2007  SOIL HS03-12 C3-38 14.9 C/M 1.81 pCi/g 
05-19-2007  SOIL HS03-13 C3-39 13.4 C/M 0.692 pCi/g 
05-19-2007  SOIL HS03-14 C3-40 14.8 C/M 0.917 pCi/g 
05-19-2007  SOIL HS03-15 C3-41 13.1 C/M 0.871 pCi/g 
05-19-2007  SOIL HS03-16 C3-46 13.5 C/M 0.757 pCi/g 
05-19-2007  SOIL HS03-17 C3-47 13.5 C/M 0.787 pCi/g 
05-19-2007  SOIL HS03-18 C3-48 14.3 C/M 0.929 pCi/g 
05-19-2007  SOIL HS03-19 C3-49 14.1 C/M 0.904 pCi/g 
05-19-2007  SOIL HS03-20 C3-53 13.4 C/M 0.834 pCi/g 
05-19-2007  SOIL HS03-21 C3-54 14.0 C/M 0.540 pCi/g 
05-19-2007  SOIL HS03-22 C3-55 14.1 C/M 0.942 pCi/g 
05-19-2007  SOIL HS03-23 C3-60 13.8 C/M 0.959 pCi/g 
05-19-2007  SOIL HS03-24 C3-61 13.2 C/M 0.598 pCi/g 
05-19-2007  SOIL HS03-25 C3-63 14.7 C/M 1.63 pCi/g 
05-19-2007  SOIL HS03-26 C3-64 14.7 C/M 0.844 pCi/g 
05-19-2007  SOIL HS03-27 C3-68 12.8 C/M 0.622 pCi/g 
05-19-2007  SOIL HS03-28 C3-69 14.8 C/M 0.638 pCi/g 
05-19-2007  SOIL HS03-29 C3-70 14.2 C/M 0.823 pCi/g 
05-19-2007  SOIL HS03-30 C3-71 13.6 C/M 0.720 pCi/g 
05-19-2007  SOIL HS03-31 C3-72 14.0 C/M 0.826 pCi/g 
05-19-2007  SOIL HS03-32 C3-76 13.6 C/M 0.610 pCi/g 
05-19-2007  SOIL HS03-33 C3-77 14.2 C/M 0.799 pCi/g 
05-19-2007  SOIL HS03-34 C3-78 13.4 C/M 0.648 pCi/g 
05-19-2007  SOIL HS03-35 C3-79 14.1 C/M 0.795 pCi/g 
05-19-2007  SOIL HS03-36 C3-80 14.3 C/M 0.835 pCi/g 
05-19-2007  SOIL HS03-37 C3-84 14.5 C/M 0.624 pCi/g 
05-19-2007  SOIL HS03-38 C3-85 13.5 C/M 0.654 pCi/g 
05-19-2007  SOIL HS03-39 C3-89 13.4 C/M 0.791 pCi/g 
05-19-2007  SOIL HS03-40 C3-90 12.3 C/M 0.567 pCi/g 
05-19-2007  SOIL HS03-41 Dup of C3-64 14.7 C/M 0.995 pCi/g 
05-19-2007  SOIL HS03-42 Dup of C3-68 12.8 C/M 0.472 pCi/g 
05-19-2007  SOIL HS03-43 Dup of C3- 4 13.2 C/M 0.685 pCi/g 
05-19-2007  SOIL HS03-44 Dup of C3-85 13.5 C/M 0.644 pCi/g 
05-19-2007  SOIL HS03-45 Dup of C3-62 14.8 C/M 1.03 pCi/g 



Table 4 
NECR Home Site Survey Unit 4 Data

Field Screening Data and 
Confirmation Soil Sampling Radium 226 Results

Field Screening 
Results

Confirmation Soil 
Analytical Results 

Collection Date Matrix Sample ID 
Sample 
Location ID 

Gamma 
(x 103) Units Radium 226  Units 

05-19-2007  SOIL HSO4-01 C4-1 12.8 C/M 0.594 pCi/g 
05-19-2007  SOIL HSO4-02 C4-5 13.3 C/M 0.786 pCi/g 
05-19-2007  SOIL HSO4-03 C4-10 13.2 C/M 0.601 pCi/g 
05-19-2007  SOIL HSO4-04 C4-16 16.7 C/M 0.691 pCi/g 
05-19-2007  SOIL HSO4-05 C4-17 14.2 C/M 1.66 pCi/g 
05-19-2007  SOIL HSO4-06 C4-23 13.3 C/M 0.759 pCi/g 
05-19-2007  SOIL HSO4-07 C4-24 14.4 C/M 0.929 pCi/g 
05-19-2007  SOIL HSO4-08 C4-25 13.8 C/M 0.948 pCi/g 
05-19-2007  SOIL HSO4-09 C4-32 14.0 C/M 0.901 pCi/g 
05-19-2007  SOIL HSO4-10 C4-33 14.4 C/M 0.903 pCi/g 
05-20-2007  SOIL HSO4-11 E4-1 14.0 C/M 0.803 pCi/g 
05-20-2007  SOIL HSO4-12 E4-2 13.7 C/M 0.826 pCi/g 
05-20-2007  SOIL HSO4-13 E4-3 13.6 C/M 0.606 pCi/g 
05-20-2007  SOIL HSO4-14 E4-4 12.8 C/M 0.944 pCi/g 
05-20-2007  SOIL HSO4-15 E4-5 12.9 C/M 0.987 pCi/g 
05-20-2007  SOIL HSO4-16 E4-6 12.9 C/M 0.679 pCi/g 
05-20-2007  SOIL HSO4-17 E4-7 13.2 C/M 0.674 pCi/g 
05-20-2007  SOIL HSO4-18 E4-8 13.5 C/M 0.768 pCi/g 
05-20-2007  SOIL HSO4-19 E4-9 12.8 C/M 0.725 pCi/g 
05-20-2007  SOIL HSO4-20 E4-10 12.0 C/M 0.590 pCi/g 
05-20-2007  SOIL HSO4-21 E4-11 13.2 C/M 0.575 pCi/g 
05-20-2007  SOIL HSO4-22 E4-12 13.0 C/M 0.730 pCi/g 
05-20-2007  SOIL HSO4-23 E4-13 12.5 C/M 0.604 pCi/g 
05-20-2007  SOIL HSO4-24 E4-14 12.9 C/M 0.497 pCi/g 
05-20-2007  SOIL HSO4-25 E4-15 12.4 C/M 0.750 pCi/g 
05-20-2007  SOIL HSO4-26 E4-16 13.1 C/M 0.562 pCi/g 
05-20-2007  SOIL HSO4-27 E4-17 12.4 C/M 0.579 pCi/g 
05-20-2007  SOIL HSO4-28 E4-18 12.9 C/M 0.642 pCi/g 
05-20-2007  SOIL HSO4-29 E4-19 12.2 C/M 0.741 pCi/g 
05-20-2007  SOIL HSO4-30 E4-20 12.0 C/M 0.555 pCi/g 
05-22-2007  SOIL HSO4-31 B4-1 13.1 C/M 0.679 pCi/g 
05-22-2007  SOIL HSO4-32 B4-2 13.2 C/M 0.717 pCi/g 
05-22-2007  SOIL HSO4-33 B4-3 13.0 C/M 1.29 pCi/g 
05-22-2007  SOIL HSO4-34 B4-4 14.8 C/M 3.37 pCi/g 
05-22-2007  SOIL HSO4-35 B4-5 14.6 C/M 0.815 pCi/g 
05-22-2007  SOIL HSO4-36 B4-6 12.8 C/M 0.546 pCi/g 
05-22-2007  SOIL HSO4-37 B4-7 12.6 C/M 0.579 pCi/g 
05-22-2007  SOIL HSO4-38 B4-8 13.2 C/M 0.813 pCi/g 
05-22-2007  SOIL HSO4-39 B4-9 13.8 C/M 1.09 pCi/g 
05-22-2007  SOIL HSO4-40 B4-10 13.9 C/M 0.747 pCi/g 
05-22-2007  SOIL HSO4-41 B4-11 13.3 C/M 0.422 pCi/g 
05-22-2007  SOIL HSO4-42 B4-12 12.5 C/M 0.562 pCi/g 



05-22-2007  SOIL HSO4-43 B4-13 12.6 C/M 0.650 pCi/g 
05-22-2007  SOIL HSO4-44 B4-14 14.4 C/M 0.956 pCi/g 
05-22-2007  SOIL HSO4-45 B4-15 13.8 C/M 1.02 pCi/g 
05-22-2007  SOIL HSO4-46 B4-16 14.5 C/M 0.719 pCi/g 
05-22-2007  SOIL HSO4-47 B4-17 13.0 C/M 0.508 pCi/g 
05-22-2007  SOIL HSO4-48 B4-18 12.9 C/M 0.590 pCi/g 
05-22-2007  SOIL HSO4-49 B4-19 13.6 C/M 0.680 pCi/g 
05-22-2007  SOIL HSO4-50 B4-20 13.0 C/M 0.613 pCi/g 
05-22-2007  SOIL HSO4-51 B4-21 12.6 C/M 0.743 pCi/g 
05-22-2007  SOIL HSO4-52 B4-22 13.1 C/M 0.521 pCi/g 
05-22-2007  SOIL HSO4-53 B4-23 13.8 C/M 0.693 pCi/g 
05-22-2007  SOIL HSO4-54 Dup of C4-5 13.3 C/M 0.734 pCi/g 
05-22-2007  SOIL HSO4-55 Dup of E4-7 13.2 C/M 0.757 pCi/g 
05-22-2007  SOIL HSO4-56 Dup of E4-16 13.1 C/M 0.504 pCi/g 
05-22-2007  SOIL HSO4-57 Dup of B4-8 13.2 C/M 1.10 pCi/g 
05-22-2007  SOIL HSO4-58 Dup of B4-11 13.3 C/M 0.501 pCi/g 
05-22-2007  SOIL HSO4-59 Dup of B4-22 13.1 C/M 0.547 pCi/g 

-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 
-C/M is Counts per Minute. 



Table 5 
NECR Home Site Survey Unit 5 Data 

Field Screening Results and 
Confirmation Soil Sampling Radium 226 Results

Field Screening 
Results

Confirmation Soil 
Analytical Results 

Collection Date Matrix Sample ID 
Sample 
Location ID 

Gamma 
(x 103) Units Radium 226  Units 

05-22-2007  SOIL HS05-01 B5-24 13.6 C/M 0.670 pCi/g 
05-22-2007  SOIL HS05-02 B5-25 13.4 C/M 0.702 pCi/g 
05-22-2007  SOIL HS05-03 B5-26 13.4 C/M 0.602 pCi/g 
05-22-2007  SOIL HS05-04 B5-27 14.2 C/M 0.665 pCi/g 
05-22-2007  SOIL HS05-05 B5-28 14.0 C/M 0.545 pCi/g 
05-22-2007  SOIL HS05-06 B5-29 13.3 C/M 0.677 pCi/g 
05-22-2007  SOIL HS05-07 B5-30 13.3 C/M 0.776 pCi/g 
05-22-2007  SOIL HS05-08 B5-31 13.4 C/M 0.783 pCi/g 
05-22-2007  SOIL HS05-09 B5-32 12.7 C/M 0.815 pCi/g 
05-22-2007  SOIL HS05-10 B5-33 12.5 C/M 0.663 pCi/g 
05-22-2007  SOIL HS05-11 B5-34 13.6 C/M 0.730 pCi/g 
05-22-2007  SOIL HS05-12 B5-35 13.4 C/M 0.743 pCi/g 
05-22-2007  SOIL HS05-13 B5-36 13.1 C/M 0.538 pCi/g 
05-22-2007  SOIL HS05-14 B5-37 13.0 C/M 1.75 pCi/g 
05-22-2007  SOIL HS05-15 B5-38 12.2 C/M 0.576 pCi/g 
05-22-2007  SOIL HS05-16 B5-39 13.5 C/M 0.629 pCi/g 
05-22-2007  SOIL HS05-17 B5-40 13.6 C/M 0.764 pCi/g 
05-22-2007  SOIL HS05-18 B5-41 13.4 C/M 0.732 pCi/g 
05-22-2007  SOIL HS05-19 B5-42 13.2 C/M 0.802 pCi/g 
05-22-2007  SOIL HS05-20 B5-43 13.4 C/M 0.697 pCi/g 
05-22-2007  SOIL HS05-21 B5-44 12.5 C/M 0.661 pCi/g 
05-22-2007  SOIL HS05-22 B5-45 13.1 C/M 0.767 pCi/g 
05-22-2007  SOIL HS05-23 B5-46 14.3 C/M 0.604 pCi/g 
05-22-2007  SOIL HS05-24 B5-47 13.7 C/M 0.771 pCi/g 
05-22-2007  SOIL HS05-25 B5-48 14.2 C/M 0.741 pCi/g 
05-22-2007  SOIL HS05-26 B5-49 13.7 C/M 0.781 pCi/g 
05-22-2007  SOIL HS05-27 B5-51 12.3 C/M 0.773 pCi/g 
05-22-2007  SOIL HS05-28 B5-52 12.6 C/M 0.906 pCi/g 
05-22-2007  SOIL HS05-29 B5-53 13.5 C/M 0.611 pCi/g 
05-22-2007  SOIL HS05-30 B5-54 13.1 C/M 0.680 pCi/g 
05-22-2007  SOIL HSO5-31 B5-55 14.0 C/M 0.639 pCi/g 
05-22-2007  SOIL HSO5-32 B5-56 13.8 C/M 0.628 pCi/g 
05-22-2007  SOIL HSO5-33 B5-57 13.8 C/M 0.791 pCi/g 
05-22-2007  SOIL HSO5-34 B5-58 13.2 C/M 0.535 pCi/g 
05-22-2007  SOIL HSO5-35 B5-59 13.8 C/M 0.840 pCi/g 
05-22-2007  SOIL HSO5-36 B5-60 13.5 C/M 0.862 pCi/g 
05-22-2007  SOIL HSO5-37 B5-61 12.6 C/M 0.606 pCi/g 
05-22-2007  SOIL HSO5-38 B5-62 14.0 C/M 0.663 pCi/g 
05-22-2007  SOIL HSO5-39 B5-63 13.7 C/M 0.801 pCi/g 
05-22-2007  SOIL HSO5-40 B5-64 12.9 C/M 0.621 pCi/g 



05-22-2007  SOIL HSO5-41 B5-65 12.3 C/M 0.742 pCi/g 
05-22-2007  SOIL HSO5-42 B5-66 12.3 C/M 0.678 pCi/g 
05-22-2007  SOIL HSO5-43 B5-67 14.2 C/M 0.741 pCi/g 
05-22-2007  SOIL HSO5-44 B5-68 13.3 C/M 0.721 pCi/g 
05-22-2007  SOIL HSO5-45 B5-69 14.5 C/M 0.731 pCi/g 
05-22-2007  SOIL HSO5-46 B5-70 13.6 C/M 0.750 pCi/g 
05-22-2007  SOIL HSO5-47 Dup of B5-30 13.3 C/M 0.559 pCi/g 
05-22-2007  SOIL HSO5-48 Dup of B5-40 13.6 C/M 0.627 pCi/g 
05-22-2007  SOIL HSO5-49 Dup of B5-43 13.4 C/M 0.911 pCi/g 
05-22-2007  SOIL HSO5-50 Dup of B5-53 13.5 C/M 0.694 pCi/g 
05-22-2007  SOIL HSO5-51 Dup of B5-67 14.2 C/M 0.681 pCi/g 

-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 
-C/M is Counts per Minute. 



Table 6 
NECR Home Site Survey Unit 6 Data 

Field Screening Results and 
Confirmation Soil Sampling Radium 226 Results

Field Screening 
Results

Confirmation Soil 
Analytical Results 

Collection Date Matrix Sample ID 
Sample 
Location ID 

Gamma
(x 103) Units Radium 226  Units 

05-22-2007  SOIL HSO6-01 B6-71 13.5 C/M 0.566 pCi/g 
05-22-2007  SOIL HSO6-02 B6-72 13.9 C/M 1.58 pCi/g 
05-22-2007  SOIL HSO6-03 B6-73 13.0 C/M 0.811 pCi/g 
05-22-2007  SOIL HSO6-04 B6-74 14.0 C/M 0.835 pCi/g 
05-22-2007  SOIL HSO6-05 B6-75 14.2 C/M 0.691 pCi/g 
05-22-2007  SOIL HSO6-06 B6-76 13.7 C/M 2.43 pCi/g 
05-22-2007  SOIL HSO6-07 B6-78 13.2 C/M 0.788 pCi/g 
05-22-2007  SOIL HSO6-08 B6-79 14.3 C/M 0.720 pCi/g 
05-22-2007  SOIL HSO6-09 B6-80 13.2 C/M 0.652 pCi/g 
05-22-2007  SOIL HSO6-10 B6-81 14.3 C/M 0.697 pCi/g 
05-22-2007  SOIL HSO6-11 B6-82 13.0 C/M 0.746 pCi/g 
05-22-2007  SOIL HSO6-12 B6-83 13.5 C/M 0.720 pCi/g 
05-22-2007  SOIL HSO6-13 B6-84 13.8 C/M 0.695 pCi/g 
05-22-2007  SOIL HSO6-14 B6-85 15.0 C/M 1.10 pCi/g 
05-22-2007  SOIL HSO6-15 B6-86 14.6 C/M 1.26 pCi/g 
05-22-2007  SOIL HSO6-16 B6-87 13.3 C/M 0.670 pCi/g 
05-22-2007  SOIL HSO6-17 B6-88 13.6 C/M 0.599 pCi/g 
05-22-2007  SOIL HSO6-18 B6-89 13.6 C/M 0.680 pCi/g 
05-22-2007  SOIL HSO6-19 B6-90 15.3 C/M 0.815 pCi/g 
05-22-2007  SOIL HSO6-20 B6-91 15.3 C/M 0.637 pCi/g 
05-22-2007  SOIL HSO6-21 B6-92 13.7 C/M 1.11 pCi/g 
05-22-2007  SOIL HSO6-22 B6-93 13.8 C/M 0.575 pCi/g 
05-22-2007  SOIL HSO6-23 B6-94 13.7 C/M 0.699 pCi/g 
05-22-2007  SOIL HSO6-24 B6-95 13.5 C/M 0.950 pCi/g 
05-22-2007  SOIL HSO6-25 B6-96 14.6 C/M 0.698 pCi/g 
05-22-2007  SOIL HSO6-26 B6-97 14.5 C/M 0.697 pCi/g 
05-22-2007  SOIL HSO6-27 B6-99 14.2 C/M 0.639 pCi/g 
05-22-2007  SOIL HSO6-28 B6-100 14.2 C/M 0.764 pCi/g 
05-22-2007  SOIL HSO6-29 B6-101 15.1 C/M 0.553 pCi/g 
05-22-2007  SOIL HSO6-30 B6-102 14.2 C/M 0.792 pCi/g 
05-22-2007  SOIL HSO6-31 B6-103 14.0 C/M 0.652 pCi/g 
05-22-2007  SOIL HSO6-32 B6-104 14.1 C/M 0.697 pCi/g 
05-22-2007  SOIL HSO6-33 B6-105 14.7 C/M 0.946 pCi/g 
05-22-2007  SOIL HSO6-34 B6-106 13.5 C/M 0.843 pCi/g 
05-22-2007  SOIL HSO6-35 B6-107 14.9 C/M 0.725 pCi/g 
05-22-2007  SOIL HSO6-36 B6-108 14.6 C/M 0.646 pCi/g 
05-22-2007  SOIL HSO6-37 B6-109 15.0 C/M 0.596 pCi/g 
05-22-2007  SOIL HSO6-38 B6-110 14.8 C/M 0.854 pCi/g 
05-22-2007  SOIL HSO6-39 B6-112 15.4 C/M 0.616 pCi/g 
05-22-2007  SOIL HSO6-40 B6-113 15.0 C/M 1.54 pCi/g 



05-22-2007  SOIL HSO6-41 B6-114 15.6 C/M 1.31 pCi/g 
05-22-2007  SOIL HSO6-42 B6-115 14.4 C/M 0.964 pCi/g 
05-22-2007  SOIL HSO6-43 B6-116 15.8 C/M 0.808 pCi/g 
05-22-2007  SOIL HSO6-44 Dup of B6-73 13.0 C/M 0.531 pCi/g 
05-22-2007  SOIL HSO6-45 Dup of B6-88 13.6 C/M 0.590 pCi/g 
05-22-2007  SOIL HSO6-46 Dup of B6-106 13.5 C/M 0.748 pCi/g 
05-22-2007  SOIL HSO6-47 Dup of B6-110 14.8 C/M 0.742 pCi/g 
05-22-2007  SOIL HSO6-48 Dup of B6-77 14.1 C/M 0.726 pCi/g 

-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 
-C/M is Counts per Minute. 



Table 7 
NECR Home Site Survey Unit 7 Data 

Field Screening Results and 
Confirmation Soil Sampling Radium 226 Results

Field Screening 
Results

Confirmation Soil 
Analytical Results 

Collection Date Matrix Sample ID 
Sample 
Location ID 

Gamma 
(x 103) Units Radium 226  Units 

05-22-2007  SOIL HS07-01 B7-50 13.6 C/M 0.586 pCi/g 
05-22-2007 SOIL HS07-02 B7-98 14.4 C/M 0.850 pCi/g 
05-22-2007  SOIL HS07-03 B7-111 15.1 C/M 1.19 pCi/g 
05-22-2007  SOIL HS07-04 B7-1 16.1 C/M 0.586 pCi/g 
05-22-2007 SOIL HS07-05 B7-2 15.2 C/M 0.868 pCi/g 
05-22-2007  SOIL HS07-06 B7-3 14.8 C/M 0.665 pCi/g 
05-22-2007  SOIL HS07-07 B7-4 15.4 C/M 0.822 pCi/g 
05-22-2007 SOIL HS07-08 B7-5 14.7 C/M 0.692 pCi/g 
05-22-2007  SOIL HS07-09 B7-6 16.1 C/M 0.577 pCi/g 
05-22-2007  SOIL HS07-10 B7-7 15.4 C/M 0.809 pCi/g 
05-22-2007 SOIL HS07-11 B7-8 15.9 C/M 0.773 pCi/g 
05-22-2007  SOIL HS07-12 B7-9 15.0 C/M 0.803 pCi/g 
05-22-2007  SOIL HS07-13 B7-10 15.7 C/M 0.536 pCi/g 
05-22-2007 SOIL HS07-14 B7-11 15.4 C/M 0.520 pCi/g 
05-22-2007  SOIL HS07-15 B7-12 16.1 C/M 0.746 pCi/g 
05-22-2007  SOIL HS07-16 B7-13 16.7 C/M 0.783 pCi/g 
05-22-2007 SOIL HS07-17 B7-14 16.6 C/M 0.956 pCi/g 
05-22-2007  SOIL HS07-18 B7-15 15.5 C/M 0.587 pCi/g 
05-22-2007  SOIL HS07-19 B7-16 16.1 C/M 0.645 pCi/g 
05-22-2007 SOIL HS07-20 B7-17 15.7 C/M 0.596 pCi/g 
05-22-2007  SOIL HS07-21 B7-18 15.6 C/M 1.20 pCi/g 
05-22-2007  SOIL HS07-22 B7-19 15.4 C/M 0.600 pCi/g 
05-22-2007 SOIL HS07-23 B7-20 15.8 C/M 0.586 pCi/g 
05-22-2007  SOIL HS07-24 B7-21 16.4 C/M 0.626 pCi/g 
05-22-2007  SOIL HS07-25 B7-22 16.2 C/M 0.502 pCi/g 
05-22-2007 SOIL HS07-26 B7-23 16.7 C/M 0.617 pCi/g 
05-22-2007  SOIL HS07-27 B7-24 16.1 C/M 0.552 pCi/g 
05-22-2007  SOIL HS07-28 B7-25 16.1 C/M 0.872 pCi/g 
05-22-2007 SOIL HS07-29 B7-26 16.6 C/M 0.822 pCi/g 
05-22-2007  SOIL HS07-30 B7-27 16.8 C/M 0.780 pCi/g 
05-22-2007  SOIL HS07-31 B7-28 15.2 C/M 0.698 pCi/g 
05-22-2007 SOIL HS07-32 B7-29 15.1 C/M 0.722 pCi/g 
05-22-2007  SOIL HS07-33 Dup of B7-5 14.7 C/M 0.682 pCi/g 
05-22-2007  SOIL HS07-34 Dup of B7-10 15.7 C/M 0.755 pCi/g 
05-22-2007 SOIL HS07-35 Dup of B7-21 16.4 C/M 0.733 pCi/g 

-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 
-C/M is Counts per Minute. 



Table 8 
NECR Home Site Survey Unit 8 Data 

Confirmation Soil Sampling Radium 226 Results
Collection Date Matrix Sample ID Analyte R_Result R_Units R_MDL R_PQL 
06-01-2007  SOIL HSO8-01 Radium-226 4.24 pCi/g 0.136 0.500 
06-01-2007  SOIL HSO8-02 Radium-226 1.22 pCi/g 0.121 0.500 
06-01-2007  SOIL HSO8-03 Radium-226 1.10 pCi/g 0.139 0.500 
06-01-2007  SOIL HSO8-04 Radium-226 0.988 pCi/g 0.105 0.500 
06-01-2007  SOIL HSO8-05 Radium-226 1.69 pCi/g 0.0988 0.500 
06-01-2007  SOIL HSO8-06 Radium-226 3.20 pCi/g 0.128 0.500 
06-01-2007  SOIL HSO8-07 Radium-226 0.931 pCi/g 0.101 0.500 
06-01-2007  SOIL HSO8-08 Radium-226 1.59 pCi/g 0.110 0.500 
06-01-2007  SOIL HSO8-09 Radium-226 1.07 pCi/g 0.143 0.500 
06-01-2007  SOIL HSO8-10 Radium-226 1.30 pCi/g 0.128 0.500 
06-01-2007  SOIL HSO8-11 Radium-226 1.01 pCi/g 0.115 0.500 
06-01-2007  SOIL HSO8-12 Radium-226 0.955 pCi/g 0.106 0.500 
06-01-2007  SOIL HSO8-13 Radium-226 1.01 pCi/g 0.100 0.500 
06-01-2007  SOIL HSO8-14 Radium-226 0.887 pCi/g 0.0992 0.500 
06-01-2007  SOIL HSO8-15 Radium-226 0.788 pCi/g 0.116 0.500 
06-01-2007  SOIL HSO8-16 Radium-226 0.912 pCi/g 0.101 0.500 
06-01-2007  SOIL HSO8-17 Radium-226 0.996 pCi/g 0.133 0.500 
06-01-2007  SOIL HSO8-18 Radium-226 1.34 pCi/g 0.120 0.500 
06-01-2007  SOIL HSO8-19 Radium-226 1.01 pCi/g 0.146 0.500 
06-01-2007  SOIL HSO8-20 Radium-226 0.823 pCi/g 0.120 0.500 
06-01-2007  SOIL HSO8-21 Radium-226 0.947 pCi/g 0.106 0.500 
06-01-2007  SOIL HSO8-22 Radium-226 0.869 pCi/g 0.114 0.500 
06-01-2007  SOIL HSO8-23 Radium-226 1.87 pCi/g 0.152 0.500 
06-01-2007  SOIL HSO8-24 Radium-226 0.779 pCi/g 0.117 0.500 
06-01-2007  SOIL HSO8-25 Radium-226 0.942 pCi/g 0.100 0.500 
06-01-2007  SOIL HSO8-26 Radium-226 3.07 pCi/g 0.126 0.500 
06-01-2007  SOIL HSO8-27 Radium-226 0.927 pCi/g 0.0911 0.500 
06-01-2007  SOIL HSO8-28 Radium-226 0.947 pCi/g 0.101 0.500 
06-01-2007  SOIL HSO8-29 Radium-226 0.680 pCi/g 0.0865 0.500 
06-01-2007  SOIL HSO8-30 Radium-226 1.14 pCi/g 0.144 0.500 
06-01-2007  SOIL HSO8-31 Radium-226 0.749 pCi/g 0.119 0.500 
06-01-2007  SOIL HSO8-32 Radium-226 2.20 pCi/g 0.109 0.500 

-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 



Table 9 
NECR Home Site Survey Unit 9 Data 

Confirmation Soil Sampling Radium 226 Results
Collection Date Matrix Sample ID Analyte R_Result R_Units R_MDL R_PQL 
06-02-2007  SOIL HSO9-01 Radium-226 2.60 pCi/g 0.109 0.500 
06-02-2007 SOIL HSO9-02 Radium-226 1.09 pCi/g 0.0977 0.500 
06-02-2007  SOIL HSO9-03 Radium-226 1.03 pCi/g 0.165 0.500 
06-02-2007  SOIL HSO9-04 Radium-226 0.786 pCi/g 0.0896 0.500 
06-02-2007 SOIL HSO9-05 Radium-226 1.04 pCi/g 0.094 0.500 
06-02-2007  SOIL HSO9-06 Radium-226 0.882 pCi/g 0.130 0.500 
06-02-2007  SOIL HSO9-07 Radium-226 0.876 pCi/g 0.0988 0.500 
06-02-2007 SOIL HSO9-08 Radium-226 0.968 pCi/g 0.108 0.500 
06-02-2007  SOIL HSO9-09 Radium-226 0.832 pCi/g 0.0968 0.500 
06-02-2007  SOIL HSO9-10 Radium-226 1.11 pCi/g 0.120 0.500 
06-02-2007 SOIL HSO9-11 Radium-226 1.06 pCi/g 0.116 0.500 
06-02-2007  SOIL HSO9-12 Radium-226 0.841 pCi/g 0.122 0.500 
06-02-2007  SOIL HSO9-13 Radium-226 0.705 pCi/g 0.136 0.500 
06-02-2007 SOIL HSO9-14 Radium-226 0.804 pCi/g 0.139 0.500 
06-02-2007  SOIL HSO9-15 Radium-226 0.900 pCi/g 0.121 0.500 
06-02-2007  SOIL HSO9-16 Radium-226 0.745 pCi/g 0.123 0.500 
06-02-2007 SOIL HSO9-17 Radium-226 0.958 pCi/g 0.129 0.500 
06-02-2007  SOIL HSO9-18 Radium-226 0.970 pCi/g 0.120 0.500 
06-02-2007 SOIL HSO9-19 Radium-226 1.04 pCi/g 0.110 0.500 
06-02-2007  SOIL HSO9-20 Radium-226 0.907 pCi/g 0.116 0.500 

-Bolded results are levels about the site action level of 2.24 pCi/g (pico Curies per Gram). 
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NECR Home Site Vicinity

North East Church Rock Home Site Investigation 
Church Rock, McKinley County, New Mexico 

GSA Contact Number: GS-10F-0160J 
E&E Project Number: 001096.OX42.01 

August  2007

Figure 1: Aerial view of NECR Home Site location with relationship to the city of Church Rock and Interstate 40.
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North East Church Rock Home Site Investigation
Church Rock, McKinley County, New Mexico 

GSA Contact Number: GS-10F-0160J 
E&E Project Number: 001096.OX42.01 

August  2007

Figure 2: Aerial view of the NECR Home Site Property Locations A, B, C and D. 
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NECR Home Site Property Location A 
North East Church Rock Home Site Investigation 

Church Rock, McKinley County, New Mexico 
GSA Contact Number: GS-1 0F-0160J 
E&E Project Number: 001096.0X42.01 

September 2007 
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NECR Home Site Property Location B 
North East Church Rock Home Site Investigation 

Church Rock, McKinley County, New Mexico 
GSA Contact Number: GS-1 0F-0160J 
E&E Project Number: 001096.0X42.01 

September 2007 
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NECR Home Site Property Location C 

North East Church Rock Home Site Investigation 
Church Rock, McKinley County, New Mexico 

GSA Contact Number: GS-1 0F-0160J 
E&E Project Number: 001096.0X42.01 

September 2007 
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ECOLOGY AND ENVIRONMENT, INC. 
North East Church Rock Home Site Investigation 

Church Rock, McKinley County, New Mexico 

         Photographer: Robin Clemens/Coast Guard                  Date: May 2007 

Photo 1: Coast Guard and E&E setting up air sampling at Property C. 

Photo 2: Personal Dust Meter staged downwind during the excavation of Property B. 



ECOLOGY AND ENVIRONMENT, INC. 
North East Church Rock Home Site Investigation 

Church Rock, McKinley County, New Mexico 

         Photographer: Coast Guard                            Date: May, 2007 

Photo 3: Indoor air radon canister sampling.

Photo 4: NECR area where soil removed from the homes sites was stockpiled. 



ECOLOGY AND ENVIRONMENT, INC. 
North East Church Rock Home Site Investigation 

Church Rock, McKinley County, New Mexico 

         Photographer: Robin Clemens                   Date: May 2007 

Photo 6: Coast Guard collecting gamma readings from collected soil samples in Survey Unit 3. 

Photo 5: Delineated screening lanes 
ensure 100% screening for gamma 
radiation.



APPENDIX D  

ER HOME SITE QASP



Emergency Response and Time Critical QASP 
Air and Soil Sampling 

United States Environmental Protection Agency 
Emergency Response Section 

Emergency Response and Time Critical 
Quality Assurance Sampling Plan 

for 
Air and Soil Sampling 

Response Location: Northeast Church Rock Mine, McKinley County, New Mexico 
(Site Name): Northeast Church Rock (NECR) 

Date: April 30, 2007 

Prepared by: Carl Palladino, The Palladino Company, Inc. 

Reviewed by: Robin Clemens, Ecology and Environment, Inc. 

Approved by: Harry Allen, U.S. Environmental Protection Agency 

This sampling plan was prepared and delivered to the EPA OSC (select one): 
• Prior to Sampling D Post Sampling (within one month of sampling) 

This emergency sampling plan is intended to be used in conjunction with the Environmental 
Protection Agency's (EPA) Region 9 Emergency Response Section's (ERS) Generic Data Quality 
Objectives (DQOs) for Emergency Responses and Time Critical Evaluations. Tp.is Quality 
Assurance Sampling Plan (QASP) has been designed to assist field responders in their preparation for , 
collecting, analyzing, shipping, storing and handling samples collected during an emergency response. 
The use of this generic sampling plan will involve forethought and planning that should help direct the 
sampling and analytical work. It is meant to be used in the case of emergency responses or time-critical 
responses when sampling teams may not have the opportunity to write a more thorough sampling plan. 
Sampling teams should always reference standard quality procedures, standard operations procedures, 
standard methods for sampling and analytical guidance. 

The development of this generic plan will improve the documentation, communication, planning, and 
overall quality associated with the sampling and analysis by: 

1) encouraging field teams to consider their goals and objectives before the generation of 
enviromnental data, 

2) documenting predetermined information in a standardize format, 
3) increasing the communication between sampling personnel and decision makers, and 
4) detailing expectations and objective before samples are collected. 

Revised: March 15, 2005 
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Emergency Response and Time Critical QASP 
Air and Soil Sampling 

The NECR mine site is an inactive uranium mine site that operated from 1968 until 1982 with 
waste water treatment activities from 1979 until 1983. The mine was closed between 1986 and 
1994 in accordance with Nuclear Regulatory Commission (NRC) requirements under Title II of 
the Uranium Mill Tailings Radiation Control Act (UMTRCA). The mine was operated by United 
Nuclear Corporation (UNC), the Potentially Responsible Party (PRP), who retained MWH to 
conduct investigations at the mine. Most of the mine is located on Navajo Indian Trust land with a 
portions on Navajo Indian Reservation and UNC owned land. 

The NRC regulated cleanup action only addresses mine tailings, thus contamination remains on 
the site. At the request of the Navajo Nation Environmental Protection Agency (NNEPA), the 
BP A became involved in November of 2005 to oversee the investigation and remediation of the 
site. The BP A required UNC to conduct a Removal Site Evaluation (RSE) to determine the extent 
of contamination and perfonn a risk assessment, which was completed in December 2006. The 
investigation report is pending. Additional mine history, mining practices, and pertinent 
background information is detailed in the Final Removal Site Evaluation Work Plan (MWH 2006). 

During the RSE eight Home Sites were investigated for surface soil contamination and three were 
found to have elevated levels above the screening level of 2.24 pCi/g Ra-226. Based on the 
results, the BP A initiated further investigations and actions to mitigate potential exposures to the 
radioactive contamination. The three Home Sites were investigated for indoor contamination and 
one additional Home Site was investigated for surface soil contamination on April 18 and 19, 2007 
by the BP A (E&E 2007). No indoor gamma radiation above twice background levels were 
detected. Elevated levels of gamma radiation above twice background were detected from the 
surface soil survey performed at the ninth Home Site, thus five surface soil samples were collected 
for analysis. Results are pending. 

This QASP addresses the third phase of the Home Site investigation involving indoor air radon 
sampling, outdoor airborne particulate sampling and monitoring, and soil sampling during the 
remediation of the contaminated soil. 

Reference: MWH, Final Removal Site Evaluation Work Plan, August 2006 
E&E, Qualit Assurance Sam lin Plan for Home Sites Indoor Assessment, A ril 2007 

Revised: March 15, 2005 
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The project objectives are as follows: 

Emergency Response and Time Critical QASP 
Air and Soil Sampling 

1. Conduct perimeter air sampling and monitoring during soil removal activities 
2. Conduct air sampling for radon-222 inside residential homes 
3. Delineate the extent of soil contamination to direct removal activities 
4. Conduct confinnation soil sampling for laboratory analysis 
5. Conduct final status surveys at all residential properties in accordance with the Multi-Agency 
Radiation Survey and Site Investigation Manual (MARS SIM) 

Revised: March 15, 2005 
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Emergency Response and Time Critical QASP 
Air and Soil Sampling 

2.1 Data Use Objectives. (How will the data be used?) 

Data that are generated will be used: (Select Appropriate Boxes) 

1 

2 

3 

4 

5 

6 

7 

D 

D 

• 
• 
• 
• • 

To be compared with a background or reference sample(s). 

To be compared with an available detection or quantification level. 

To assist in detennining the presence or absence of a hazardous material or substance at 
levels above an available detection or quantification level. 

To assist with detennining the area of impact due to a hazardous material release. (i.e., 
horizontal and lateral extent). 

To be compared with site-specific action levels or risk-based action levels ( e.g., EPA 
PRGs) to assist in determination if health threats exist. 

As definitive confirmatory data for confinnation of non-definitive (screening) data . 

Other objectives: To meet MARS SIM final status survey requirements 

2.2 Sampling Objectives. (What are you proposing to do?) 

1 

2 

3 

4 

5 

6 

D 

• 
D 

!! 

• 

• 

Sampling to determine only the presence or absence of a hazardous substance within the 
area of concern. 

Sampling to estimate: 

• contamination levels within the area of concern. (Indoor residential Rn-222 sampling) 

D contamination area(s) within a site. 

Sampling to detennine the location of hot spots within the area of concern .. 

Surface soil sampling to estimate the lateral extent of contamination 

• of specific source area(s) or areas of concern 

D over entire site 

Sub-surface sampling to estimate the vertical extent of contamination 

• of specific source area(s) or areas of concern 

D over entire site. 

Sampling off site to detennine: Migration of airborne contamination at the perimeter of 
site. Background for radiation instrumentation. 

Revised: March 15, 2005 

A-4 



Emergency Response and Time Critical QASP 
Air and Soil Sampling 

2.3 Sample Matrices 

1 

2 

3 

4 

5 

6 

7 

8 

• 
• 
D 

D 

D 

D 

D 

• 

Surface soils 

Subsurface soil 
Depth(s): To be determined in the field by the depth of excavation. 

Surface water 

Groundwater 
Depth(s): _________________________ _ 

Other aqueous matrices 
Please specify: ___________________________ _ 

Wipe samples 

Biota 
Please specify: ___________________________ _ 

Other matrices: Airborne particulate and radon-222 gas 

2.4 Data Type 

In general, data type and data needs should be decided prior to data generation. The data can be generally 
divided into three categories: definitive methodology data (generally data generated using standardize 
methods), non-definitive methodology data (also referred to as screening data) and screening data with at 
least 10% definitive conformation. The generation of definitive data is preferable, however in emergency 
and time critical situations where definitive data is not available, non-definitive data should be generated. 
Note that the data type is not an indicator of precision, accuracy or documentation completeness, or 
quality! Reported data should be verified (by a party other than the laboratory) as meeting specific 
quality control and data category requirements by following a verification or validation procedure. Refer 
to the START or ERS Quality Assurance Plans for specific quality parameters and requirements. 

Check appropriate box(es): 

1 • 
2a • 

2b D 

Screening data will be generated. The data by itself may not be verifiable. Due to the 
time critical situation, the data must be reported and may be used to make decisions. 

Screening data with at least 10 perce11t definitive data will be generated. Data using non
definitive analytical methodologies will be generated. Due to the time critical situation, 
the data must be reported and may be used to make decisions prior to generation of 
definitive data. The screening data by itself may not be verifiable. Screening data will 
be evaluated and reported with definitive data at a later time. 

Screening data with 10 percent definitive data will be generated. Data using non
definitive analytical methodologies will be generated. Data will not be reported until it 
is evaluated against definitive data. 

Revised: March 15, 2005 
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3a 0 

3b • 

3c 0 

Emergency Response and Time Critical QASP 
Air and Soil Sampling 

Definitive data will be generated. The sampling and analysis must be done on an 
emergency basis. Due to the time critical situation, the preliminarily data must be 
reported and used for comparison without validation. Analytical data packages will 
be required. However, since the data was not used or intended for decision making, 
validation of the data package will not be performed. (Document generic DQO 
deviation in Section 4.4) 

Definitive data will be generated. The sampling must be done on an emergency basis . 
Due to the time critical situation, preliminary data must be reported and may be 
used to make decisions without validation. The generated analytical documentation 
packages will be reviewed and validated. Qualified data will be reported after 
validation. 

Definitive data will be generated. Full documentation will be required. Analytical 
data packages will be reviewed and validated prior to reporting. 

2.5 Contaminants of Concern 

Potential contaminants of potential concern (COPC), proposed analytical method, proposed action levels and 
available reporting limit are summarized in Table A. 

Revised: March 15, 2005 
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Radium-226 (soil) 

Radium-226 (air 
filter) 

Radium-226 (total 
particulate) 

Radon-222 gas 

Total airborne 
particulates 

Gross gamma 
radiation 

EPA Method 901.1 
(Modified) equivalent per 
General Engineering 
Laboratory procedures 

Detennination of Radium-226 
(GL-RAD-A-008 Revision 8) 
Applicable to BP A 600/4-80-
032 Method 903.1 (Modified) 

FOP 5, Ludlum Model 2200 
with Model 43-78 

TBD 

Personal DataRAM or 
DataRam 

FOP 2, Radiation Survey 
Scanning or FOP 3, Radiation 
Static Measurement 

GPS [V'isual 

Emergency Response and Time Critical QASP 
Air and Soil Sam tin 

USEPA Region 9 Residential 0.5 pCi/g 
1 E-4 risk PRG of 1.24 pCi/ g + 
background of 1.0 pCi/g 
equals 2.24 pCi/g 

1 x 10-3 pCi/L 1 x 10-1 pCi/L 

1 X 10-3 pCi/L TBD (sampling 
time adjusted to 
obtain sufficient 
RL) 

4pCi/L TBD 

5 mg/m3 (OSHAPNORPEL) 0.001 mg/m3 

TBD TBD (sampling 
time adjusted to 
obtain sufficient 
RL) 

Interviews Magnetometer Other Data 
Collection Activity 

(non-chemical) 
(circle all that 

Other Geophysical Modeling File Search 

a ly) 

Add additional pages if necessa,y. 

Key: 
TBD: To be detennined 
FOP: Field Operating Procedure 

Revised: March 15, 2005 
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Emergency Response and Time Critical QASP 
Air and Soil Sampling 

3.0 Approach and Sampling Methodologies 

3.1 Sampling Approach 

Indicate sampling approaches to be used (select approach) 

1 

2 

3 

4 

5 

6 

7 

8 

• 
D 

D 

• 
D 

• 
• 
D 

Due to the lack of site infonnation the approach will be detennined in the field based on 
professional judgment of the field team. 

Due to the lack of site infonnation the approach will be detennined in the field based on 
professional judgment of US BP A. 

Due to the lack of site infonnation the approach will be detennined in the field based on 
professional judgment of local regulator. 

Judgmental (Biased for extent of delineation surveys) 

Random 

Systematic (systematic random grid) 

Transects 

Search-Grid 

If a search-grid, specify grid type ( circle one): Square Triangle Rectangle 

Size of contamination hot-spot to be detected: _________________ _ 

Shape of hot-spot (circle one): Circle Elliptical Elongated-Elliptical 

Required Grid Spacing: _________________________ _ 

Acceptable probability of missing hot-spot (circle one): 5 % 10% 20% 40% 

Revised: March 15, 2005 
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- - -
Air and Soil Sampling 

3.2 Field Analysis Equipment 
Field analysis equipment requirements are summarized in Table B 1. 

Analysis Equipment• Specify the field 
rocedures to be used. Select the a .... ..,. ... ,,. .... , ... 

D X-Ray Fluorescence (XRF) Device [for metals] 

D Lumex (XRF) Mercury Instrument 

D Oil Analysis Kit [ for oils] 

D Immunoassay Test Kits [pesticides, oils, 
chlorinated substances] 

D Chlor-N-Soil/Chlor-N-Oil test kits[ PCBs, 
chlorinated substances] 

D pHMeter 

D Other field test kits [ for pesticides] 

• Ludlum ratemeter with gamma detector 

• Ludlum ratemeter with alpha detector 

D 

D 

Revised: March 15, 2005 

2241-2 or 2221 
with 44-10 

2200 with 43-78 
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gamma radiation soil 

alpha radiation air filter 

EPA 

EPAORIA 



3.3 Field Sampling Equipment 
Field equipment requirements are summarized in Table B2. 

Table B2 

EPA Method 901.1, Plastic scoop Dedicated 
Gamma Emitting 
Radionuclides / Soil 

BP A method 903 .1, Hi-Q high volume air sampler Reusable 
Radium-226 Radon with F&J, Model FR-4.0 M 
Emanation Technique filter 

/ Air filter 

FOP 5, Air Filter Hi-Q high volume air sampler Reusable 
Field Screening / Air with F&J, Model FR-4.0 M 

filter filter 

Method TBD, Radon- TBD Reusable 

222 I Gas 

FOP 2, Radiation Ludlum Model 2241-2 or Reusable 
Scanning Survey/ Model 2221 with Model 44-
Gamma in air 10 

FOP 3, Radiation Ludlum Model 2241-2 or Reusable 
Static Measurement / Model 2221 with Model 44-
Gamma in air 10 

Add additional pages if necessary. 

3.4 Field Methods and Procedures 

Emergency Response and Time Critical QASP 
Air and Soil Sampling 

Not Applicable General 
Engineering 
Laboratory and 
EPA 

Water with wipe General 
Engineering 
Laboratory and 
EPA ORIA 

Water with wipe EPAORIA 

Water with wipe ORIA 

Water with wipe EPA 

Water with wipe EPA 

3.4.1 Sample Locations. Indicate the sampling location name, describe location, and indicate rationale 
for each sample location chosen. 

Sample locations to delineate the extent of contamination will be selected in the field based on professional 
judgment. Sample locations for the final status survey will be determined in the field upon completion of the 
removal action (locations are dependant on the size of each survey unit). Sample numbers, for both soil samples 
and static gamma measurements, will follow the format below: 

Survey unit abbreviation-survey unit number-sequential number in the form of XX#-#=#-#=#, where X 
represent a letter and # represent a number from zero to nine. 

For example, Home Site 1 will have a survey unit abbreviation of HS 1, thus the third sample number collected 
from the second survey unit would have the sample number HS 1-02-03. 

Revised: March 15, 2005 
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Emergency Response and Time Critical QASP 
Air and Soil Sampling 

Sketch a map of the site and any areas of concern. Indicate sampling locations or sampling areas in 
Figure A and included names. Use a scale that is meaningful for the sampling work covered under this 
plan. Sketch out where the samples will be collected and include sampling location names. Attach a 
local map to this plan if it is available. 

To be drawn in the field and/or documented in the project logbook. 

Samples locations will detennine in the field and recorded with GPS and a sketch will be made in the 
field logbook. In addition, measurements will be made for soil samples relative to a fixed position 
selected in the field. 

Add additional maps if necessa,y. 

Revised: March 15, 2005 
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3.4.2 Sample Labeling and Documentation 

Sample Jar Labels 

Emergency Response and Time Critical QASP 
Air and Soil Sampling 

Sample labels will clearly identify the particular sample and should include the following: 
1. Site name 
2. Time and date samples were taken 
3. Sample preservation 
4. Analysis requested 
5. Sample location and/or identification number 

Sample labels will be securely affixed to the sample container. 

Chain of Custody Record 
A chain of custody record will be maintained from the time the sample is taken to its final deposition. 
Every transfer of custody must be noted and signed for, and a copy of this record kept by each individual 
who has signed. When samples ( or groups of samples) are not under direct control of the individual 
responsible for them, they must be stored in a secured container sealed with a custody seal. 

The chain of custody record should include ( at minimum) the following: 
1. Sample identification number 
2. Sample information 
3. Sample location 
4. Sample date and time 
5. Names(s) and signature(s) of sampler(s) 
6. Signature(s) of any individual(s) with control over samples 

Custody Seals 
Custody seals demonstrate that a sample container has not been tampered with or opened. The individual 
in possession of the sample(s) will sign and date the seal, affixing it in such a manner that the container 
cam1ot be opened without brealdng the seal. The name of this individual, along with a description of the 
samples' packaging, should be noted in the field book. 

All sample documents will be completed legibly in ink. Any corrections or revisions will be made by 
lining through the incorrect entry and by initialing the error. These include the logbooks, the chain of 
custody forms, this field QASP and any other tracking fonns. 

Field Logbook 
The field logbook is essentially a descriptive notebook detailing site activities and observations so that a11 
accurate account of field procedures can be reconstructed in the writer's absence. All entries will be dated 
m1d signed by the individuals maldng the entries and will include the following: 

1. Site nmne a11d project number 
2. Names of smnpling persom1el 
3. Dates and times of all entries (military time preferred) 
4. Descriptions of all site activities, especially sampling start and ending times. Include site 

entry a11d exit times 
5. Noteworthy events and discussions 
6. Weather conditions 
7. Site observations 
8. Identification and description of smnples and locations 

Revised: March 15, 2005 
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Emergency Response and Time Critical QASP 
Air and Soil Sampling 

9. Subcontractor information and names of on-site personnel 
1 O. Date and time of sample collections, along with chain of custody information 
11. Record of photographs 
12. Site sketches 
13. Exact times of various activities and occurrences related to sampling 
14. Deviations from standard procedures or methods and the rational for the deviations. 

3.4.3 Sample Containers and Preservatives 
Containers and preservatives are summarized in Table C. 

BP A Method 901.1 / Soil 8 ounce jar 

EPA Method 903.1 / Air Paper envelope 

filter 

FOP 5, Air Filter Field 
Screening/ Air filter 

TBD I Radon-222 gas 

FOP 2, Radiation 
Scanning Survey/ 
Gamma radiation 

FOP 3, Radiation Static 
Measurement / Gamma 
radiation 

Paper envelope 

TBD 

None (real-time 
measurement) 

None (real-time 
measurement) 

Add additional pages if necessary. 

3.5 Analytical Methods and Procedures 

None 

None 

None 

None 

None 

None 

6 months 

6 months 

24 hours 

TBD 

None 

None 

The analytical methods per sample and sample location are presented in Table D. General field 
QC considerations and requirements are presented in Table E. 

Revised: March 15, 2005 



-
Air and Soil Sampling 

Sample Location(s) Sample 
( should match with 3.3.1 Identifiers and Figure A) 

Each survey unit for Assigned in the EPA Method 901.1 4, 5, 7 3C Soil 

Horne Site number 4, 6, field depending on 
7, 8, and 9 the final status 

survey 

Each survey unit for Assigned in the· Field screening static gamma 4,5, 7 2B Soil 

Horne Site number 4, 6, field depending on measurement with Ludlum 44-10 
7, 8, and9 location sodium iodide scintillation detector 

Each survey unit for None Field screening scanning gamma 4, 5, 7 1 Soil 
Home Site number 4, 6, measurement with Ludlum 44-10 
7, 8, and9 sodium iodide scintillation detector 

Add additional pages if necessa1y. 

Revised: March 15, 2005 
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3.6 Quality Assurance and Quality Control 

Emergency Response and Time Critical QASP 
Air and Soil Sampling 

General field QA/QC considerations and requirements are presented in Table E. 

ckground or reference sample 

:Id Blanks 

ave! Blanks 

iuipment Blanks 

eld Duplicates or Replicates 

:rfonnance Standards 

[ethod Blank 

[atrix Spike 

latrix Spike Duplicate or 

.eplicate 

. eference Standards 

1temal Standards 

,aboratory Control Standards 

At least one sample should be collected from an 
area believed to be unaffected by source 
contamination. 

1 per SDG1, per matrix, per method 

1 per SDG, per matrix, per method 

1 per SDG, per matrix, per method 

1 per SDG, per matrix, per method 

1 per project, per matrix, per method 

1 per SDG, per matrix, per method 

1 per SDG, per matrix, per method on field 
designated sample. 

1 per SDG, per matrix, per method on field 
designated sample. 

1 per SDG, per matrix, per method 

All samples 

1 per SDG, per matrix, per method 

1 SDG = Sample Delivery Group (Maximum 20 samples) 
2 RPD = Relative Percent Difference 
3 %R = Percent Recovery 

Revised: March 15, 2005 
A .. 1,;; 

Source samples should be at 
least 3 times background. 

Source samples should be at 
least 3 times the blank. 

Source samples should be at 
least 3 times the blank. 

Source samples should be at 
least 3 times the blank. 

Water - 25% RPD2 

Soil - 35% RPD2 

Other-35% 

75 -125 %R3 

Stds and samples should be at 
least 3 times the blank. 

75 -125 ¾R 

,:S50 RPD for organics; 
,:S20 RPD for metals 

75 -125 ¾R 

50-200 ¾R 

75 -125 ¾R 

Surface soil: up-slope. 
Surface water: upstream. 
Ground water: up-gradient. 

:Not Applicable, background concentration 
already determined. 

Water only. 

:Not Applicable 

Volatile analytes, water only. 

:Not Applicable 

Only when the use of decontaminated non
dedicated equipment is involved. 

: Not Applicable 

As needed by sampling objectives. The 
procedure for collecting duplicate samples 
can greatly effect the reproducibility. 

:One sample per set of ten. 

If available. 

:Pe,formed by the laboratOIJ' 

Mandatory. 

Designate sample on COC. 

Designate sample on COC. 

If available . 

All GC/MS and some GC analyses only. 

Per method for organic analyses. 



4.0 Project Organization and Responsibilities 

4.1 Schedule of Sampling Activities 
Sampling activities are summarized in Table F. 

Confinnatory data collection for comparison to 
PRP data 

Add additional pages if necessa,y. 

4.2 Project Laboratories 

Emergency Response and Time Critical QASP 
Air and Soil Sampling 

November 2006 December 2006 

Laboratories used for this project are summarized in Table G. 

TBD EPA 901.1 

Add additional pages if necessa,y. 

Revised: March 15, 2005 
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4.3 Project Personnel and Responsibilities 

Emergency Response and Time Critical QASP 
Air and Soil Sampling 

Personnel and responsibilities are summarized in Table H. 

Ro bin Clemens Project Manager, Sampler 

Carl Palladino Sampler, Support 

Add additional pages if necessary. 

4.4 Modification or Additions to the Generic Data Quality Objective for Emergency and Time Critical 
Sampling 

Project specific modification to the generic DQO statements for this are summarized in Table I. Also indicate 
which DQO step corresponds to the addition or modification. 

Additions or Modifications to the Generic DQO Ou ut Statements 

Add additional pages if necessmy 

Revised: March 15, 2005 
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Table D-1
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - NECR-1 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 47 44 15 <0.25 2.9 4.4 0.67 Inconclusive na nc nc Gamma 5.2 5.2
Molybdenum 47 4 214 11 32 8.8 3.6 Inconclusive na nc nc Non-parametric 29 29
Radium-226 48 48 93 1.2 27 29 0.91 Inconclusive na nc nc Gamma 39 39
Selenium 47 44 69 <0.10 17 14 1.3 Inconclusive na nc nc Gamma 20 20
Uranium 47 47 758 1.2 148 82 1.8 Inconclusive na nc nc Gamma 117 117
Vanadium 47 47 76 19 13 39 0.32 Normal na nc nc Normal 42 42

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-2
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - NECR-2 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 19 19 8.1 1.3 1.70 4.0 0.43 Normal na nc nc Normal 4.6 4.6
Radium-226 24 24 160 1.2 37 23 1.6 Inconclusive na nc nc Gamma 39 39
Selenium 19 15 27 <0.10 7.4 5.8 1.3 Inconclusive na nc nc Gamma 11 11
Uranium 19 19 370 1.5 85 40 2.1 Inconclusive na nc nc Gamma 85 85
Vanadium 19 19 67 16 12 35 0.34 Inconclusive na nc nc Gamma 40 40

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-3
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Ponds 1 & 2 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 23 23 8.8 2.2 1.5 4.3 0.3 Inconclusive na nc nc Gamma 4.9 4.9
Radium-226 24 24 655 1.0 161 89 1.8 Inconclusive na nc nc Gamma 179 179
Selenium 23 21 159 <0.10 37 21 1.8 Inconclusive na nc nc Gamma 43 43
Uranium 23 23 1,080 1.0 239 104 2.3 Inconclusive na nc nc Gamma 223 223
Vanadium 23 23 198 25 39 53 0.7 Inconclusive na nc nc Non-parametric 89 89

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-4
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Ponds 3/3a a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 15 15 8.1 2.7 1.4 5.3 0.25 Normal na nc nc Normal 6.0 6.0
Radium-226 16 16 875 1.4 226 102 2.2 Lognormal na nc nc Lognormal 253 253
Selenium 15 15 72 0.70 18 11 1.7 Inconclusive na nc nc Gamma 21 21
Uranium 15 15 3,970 1.9 1,052 437 2.4 Lognormal na nc nc Lognormal 1,141 1,141
Vanadium 15 15 118 19 25 46 0.54 Inconclusive na nc nc Gamma 58 58

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-5
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sediment Pad a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 14 13 12 <0.25 2.9 2.9 1.0 Inconclusve na nc nc Gamma 4.5 4.5
Radium-226 14 14 236 0.50 64 61 1.1 Inconclusve na nc nc Gamma 109 109
Selenium 14 13 79 <0.10 24 22 1.1 Inconclusve na nc nc Gamma 43 43
Uranium 14 14 1,640 1.9 433 196 2.2 Lognormal na nc nc Lognormal 513 513
Vanadium 14 14 502 22 433 79 1.6 Inconclusve na nc nc Non-parametric 223 223

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-6
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sandfill #1 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 18 18 6.7 2.0 1.4 4.2 0.35 Normal na nc nc Normal 4.7 4.7
Radium-226 18 18 47 0.80 11 9.3 1.2 Inconclusive na nc nc Gamma 15 15
Selenium 18 18 19 0.20 4.5 2.6 1.7 Inconclusive na nc nc Gamma 4.5 4.5
Uranium 18 18 41 0.70 13 7.8 1.6 Lognormal na nc nc Lognormal 16 16
Vanadium 18 18 81 12 16 28 0.55 Inconclusive na nc nc Gamma 35 35

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-7
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sandfill #2 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 13 13 9.0 3.2 2.1 5.2 0.39 Inconclusive na nc nc Gamma 6.4 6.4
Radium-226 13 13 36 0.80 11 10 1.1 Inconclusive na nc nc Gamma 19 19
Selenium 13 12 6.3 <0.10 1.98 1.8 1.1 Inconclusive na nc nc Gamma 3.4 3.4
Uranium 13 13 41 0.70 13 10 1.3 Inconclusive na nc nc Gamma 20 20
Vanadium 13 13 54 12 12 36 0.32 Normal na nc nc Normal 42 42

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-8
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sandfill #3 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 13 13 5.3 1.5 1.2 3.5 0.34 Normal na nc nc Normal 4.0 4.0
Radium-226 14 14 123 1.0 27 17 1.60 Inconclusive na nc nc Non-parametric 69 69
Selenium 13 12 34 <0.10 11 8.8 1.29 Inconclusive na nc nc Gamma 18 18
Uranium 13 13 396 0.90 110 66 1.67 Inconclusive na nc nc Gamma 185 185
Vanadium 13 13 55 21 124 79 1.56 Inconclusive na nc nc Non-parametric 223 55

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-9
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - NEMSA a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 6 6 4.3 0.70 1.4 3.4 0.41 Inconclusive na nc nc Non-parametric 5.9 4.3
Radium-226 6 6 47 0.90 18 9.1 2.0 Inconclusive na nc nc Non-parametric 42 42
Selenium 6 5 19 <0.10 7.4 3.9 1.9 Lognormal na nc nc Lognormal 12 12
Uranium 6 6 80 0.90 31 16 2.0 Lognormal na nc nc Lognormal 75 75
Vanadium 6 6 42 18 7.6 30 0.26 Normal na nc nc Normal 36 36

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-10
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Boneyard a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 5 5.5 1.3 1.6 3.9 0.42 Normal na nc nc Normal 5.5 5.5
Radium-226 5 5 46 1.10 20 10 1.9 Normal na nc nc Non-parametric 49 46
Selenium 5 4 17 <0.10 7.3 3.7 2.0 Lognormal na nc nc Lognormal 11 11
Uranium 5 5 17 0.80 7.2 4.6 1.6 Lognormal na nc nc Lognormal 12 12
Vanadium 5 5 41 26 5.7 32 0.18 Normal na nc nc Normal 37 37

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-11
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Vents 3 & 8 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 5 5.1 2.3 1.1 3.3 0.33 Normal na nc nc Normal 4.4 4.4
Radium-226 5 5 137 1.4 59 31 1.9 Lognormal na nc nc Lognormal 92 92
Selenium 5 5 27 0.20 11 7.3 1.6 Lognormal na nc nc Lognormal 30 27
Uranium 5 5 358 1.1 157 77 2.0 Lognormal na nc nc Lognormal 224 224
Vanadium 5 5 55 9.0 17 30 0.57 Normal na nc nc Normal 47 47

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-12
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Trailer Park a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 4 6.1 <0.25 2.4 4.2 0.57 Normal na nc nc Normal 6.4 6.1
Radium-226 5 5 33 2.1 16 17 0.95 Normal na nc nc Normal 32 32
Selenium 5 5 101 0.80 43 30 1.4 Normal na nc nc Normal 71 71
Uranium 5 5 139 1.7 56 43 1.3 Normal na nc nc Normal 96 96
Vanadium 5 5 78 32 20 50 0.40 Normal na nc nc Normal 69 69

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-13
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - NECR-1 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 11 8 7.9 <0.25 2.8 3.7 0.75 Normal na nc nc Normal 5.2 5.2
Radium-226 11 11 67 1.9 22 25 0.89 Inconclusive na nc nc Gamma 46 46
Selenium 11 10 30 <0.10 10.0 9.8 1.01 Normal na nc nc Normal 15 15
Uranium 11 11 141 8.5 38 66 0.57 Normal na nc nc Normal 87 87
Vanadium 11 11 54 31 6 43 0.15 Normal na nc nc Normal 46 46

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-14
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - NECR-2 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 6 6 3.6 2.9 0.27 3.3 0.08 Normal na nc nc Normal 3.5 3.5
Radium-226 6 6 13 1.2 4.6 5.9 0.79 Normal na nc nc Normal 9.7 9.7
Selenium 6 6 4.0 0.80 1.2 1.7 0.72 Normal na nc nc Normal 2.7 2.7
Uranium 6 6 71 9.7 21 33 0.64 Normal na nc nc Normal 50 50
Vanadium 6 6 35 19 6.4 29 0.22 Normal na nc nc Normal 34 34

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
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Table D-15
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Ponds 1 & 2 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 11 9 6.4 1.4 1.4 4.6 0.29 Normal na nc nc Normal 5.3 5.3
Radium-226 11 11 438 0.7 167 90 1.9 Inconclusive na nc nc Gamma 352 352
Selenium 11 11 227 <0.25 77 40 1.9 Inconclusive na nc nc Gamma 168 168
Uranium 11 11 760 1.3 223 148 1.51 Inconclusive na nc nc Gamma 380 380
Vanadium 11 11 173 30 53 59 0.90 Inconclusive na nc nc Non-parametric 129 129

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
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Table D-16
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Ponds 3/3a a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 11 11 6.7 2.9 1.3 4.8 0.27 Normal na nc nc Normal 5.5 5.5
Radium-226 11 11 16 0.70 5.6 4.0 1.4 Inconclusive na nc nc Non-parametric 11 11
Selenium 11 4 3.1 <0.10 1.1 0.8 1.5 Inconclusive na nc nc Non-parametric 2.3 2.3
Uranium 11 11 116 0.70 41 29 1.4 Inconclusive na nc nc Gamma 93 93
Vanadium 11 11 46 22 7 30 0.22 Normal na nc nc Normal 34 34

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-17
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sediment Pad a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 9 9 5.5 0.60 1.9 2.7 0.71 Normal na nc nc Normal 3.8 3.8
Radium-226 9 9 165 2.8 55 70 0.78 Normal na nc nc Normal 104 104
Selenium 9 9 161 2.4 51 55 0.93 Normal na nc nc Normal 86 86
Uranium 9 9 357 19 111 161 0.69 Normal na nc nc Normal 230 230
Vanadium 9 9 75 29 19 53 0.35 Normal na nc nc Normal 65 65

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
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Table D-18
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sandfill #1 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 9 9 14 1.1 4.0 5.3 0.767 Normal na nc nc Normal 7.8 7.8
Radium-226 9 9 113 0.60 43 39 1.1 Inconclusive na nc nc Gamma 106 106
Selenium 9 9 34 0.40 12 11 1.1 Normal na nc nc Normal 18 18
Uranium 9 9 92 0.80 35 38 0.93 Normal na nc nc Normal 60 60
Vanadium 9 9 49 10 14 34 0.42 Normal na nc nc Normal 43 43

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
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Table D-19
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sandfill #2 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 5 5.3 3.1 0.83 3.9 0.22 Normal na nc nc Normal 4.7 4.7
Radium-226 5 5 3.8 1.1 1.0 2.2 0.46 Normal na nc nc Normal 3.2 3.2
Selenium 5 3 0.70 <0.10 0.26 0.36 0.72 Normal na nc nc Normal 0.61 0.61
Uranium 5 5 27 2.5 11 10 1.1 Normal na nc nc Normal 20 20
Vanadium 5 5 51 30 8.2 41 0.20 Normal na nc nc Normal 48 48

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-20
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sandfill #3 a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 7 7 6.9 0.80 2.1 3.9 0.54 Normal na nc nc Normal 5.4 5.4
Radium-226 7 7 84 1.2 29 28 1.0 Normal na nc nc Normal 49 49
Selenium 7 7 39 0.80 16 12 1.3 Inconclusive na nc nc Gamma 40 39
Uranium 7 7 488 21 156 163 0.96 Inconclusive na nc nc Gamma 356 356
Vanadium 7 7 63 29 12 42 0.28 Normal na nc nc Normal 51 51

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-21
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - NEMSA a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 12 11 4.9 <0.25 1.8 2.2 0.82 Inconclusive na nc nc Gamma 3.7 3.7
Radium-226 12 12 140 0.80 47 45 1.0 Normal na nc nc Normal 69 69
Selenium 12 9 132 <0.10 45 32 1.4 Inconclusive na nc nc Gamma 119 119
Uranium 12 12 390 1.4 123 125 0.98 Inconclusive na nc nc Gamma 242 242
Vanadium 12 12 47 25 7.6 35 0.22 Normal na nc nc Normal 39 39

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-22
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Boneyard a

Northeast Church Rock Mine Site, New Mexico

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 11 11 5.2 0.80 1.41 3.8 0.37 Normal na nc nc Normal 4.6 4.6
Radium-226 11 11 51 1.1 19 11 1.75 Inconclusive na nc nc Non-parametric 36 36
Selenium 11 8 33 <0.10 12 5.8 1.99 Lognormal na nc nc Lognormal 17 17
Uranium 11 11 240 0.80 93 46 2.01 Lognormal na nc nc Lognormal 124 124
Vanadium 11 11 38 22 5.3 29 0.18 Normal na nc nc Normal 32 32

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-23
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #1 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 5 5.7 2.3 1.3 3.4 0.40 Normal na nc nc Normal 4.6 4.6
Radium-226 5 5 1.5 0.90 0.24 1.2 0.20 Normal na nc nc Normal 1.4 1.4
Selenium 5 5 0.30 0.10 0.089 0.16 0.56 Normal na nc nc Normal 0.25 0.25
Uranium 5 5 1.4 0.80 0.22 1.0 0.21 Normal na nc nc Normal 1.2 1.2
Vanadium 5 5 32 22 4.2 28 0.15 Inconclusive na nc nc Normal 30 30

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/g.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
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Table D-24
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #2 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 5 5.9 3.6 0.89 4.6 0.19 Normal na nc nc Normal 5.5 5.5
Radium-226 5 5 0.90 0.90 na na na na na nc nc na na 0.90
Selenium 5 5 1.2 0.30 0.37 0.62 0.60 Normal na nc nc Normal 0.97 0.97
Uranium 5 5 1.0 0.70 0.14 0.90 0.16 Normal na nc nc Normal 1.0 1.0
Vanadium 5 5 38 33 1.48 36 0.041 Normal na nc nc Normal 37 37

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/g.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-25
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #3 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 5 6.4 3.3 1.3 4.2 0.31 Normal na nc nc Normal 5.5 5.5
Radium-226 5 5 1.2 0.90 0.11 1.1 0.10 Normal na nc nc Normal 1.2 1.2
Selenium 5 5 0.70 0.10 0.30 0.32 0.95 Inconclusive na nc nc Non-parametric 0.62 0.62
Uranium 5 5 1.4 0.70 0.26 1.0 0.25 Normal na nc nc Normal 1.3 1.3
Vanadium 5 5 43 29 5.6 35 0.16 Normal na nc nc Normal 40 40

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/g.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-26
Summary Statistics and Derived 95% UCLs for Residential Receptors

Post-Removal Surface Soil - Home Site #4 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-Wilkes

Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 2 2 3.9 3.0 0.6 3.5 nc na na nc nc na nc 3.9
Radium-226 7 7 3.46 0.97 0.9 1.59 0.57 NOT NORMAL na nc nc LOGNORMAL 2.26 2.26
Selenium 2 1 0.8 0.8 0.49 0.45 nc na na nc nc na nc 0.8
Uranium 2 2 1.5 1.1 0.3 1.3 nc na na nc nc na nc 1.5
Vanadium 2 2 34 27 4.9 30 nc na na nc nc na nc 33.5

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/g.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-27
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #5 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 5 5 7.2 3.0 1.7 4.6 0.37 Normal na nc nc Normal 6.2 6.2
Radium-226 5 5 2.1 1.9 0.47 1.3 0.35 Normal na nc nc Normal 1.8 1.8
Selenium 5 5 1.2 0.70 0.19 0.92 0.21 Normal na nc nc Normal 1.1 1.1
Uranium 5 5 2.4 0.80 0.65 1.3 0.49 Normal na nc nc Normal 1.9 1.9
Vanadium 5 5 32 24 3.2 29 0.11 Normal na nc nc Normal 32 32

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/g.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-28
Summary Statistics and Derived 95% UCLs for Residential Receptors

Post-Removal Surface Soil - Home Site #6 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-Wilkes

Test
D'Agostino's

Test
Normal

r2
Lognormal

r2 Assumed Distribution
ProUCL

EPC b EPC c

Radium-226 35 35 2.43 0.51 0.38 0.79 0.48 NOT NORMAL na nc nc NON-PARAMETRIC 0.90 0.90

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a Results for radium-226 are presented in pCi/g. Post-removal confirmation samples were not analyzed for metals.  Original metals results are presented in Appendix B.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-29
Summary Statistics and Derived 95% UCLs for Residential Receptors

Post-Removal Surface Soil - - Home Site #7 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-Wilkes

Test
D'Agostino's

Test
Normal

r2
Lognormal

r2 Assumed Distribution
ProUCL

EPC b EPC c

Radium-226 49 49 1.58 0.55 0.16 0.74 0.21 NOT NORMAL na nc nc NON-PARAMETRIC 0.78 0.78

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a Results for radium-226 are presented in pCi/g. Post-removal confirmation samples were not analyzed for metals.  Original metals results are presented in Appendix B.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
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Table D-30
Summary Statistics and Derived 95% UCLs for Residential Receptors

Post-Removal Surface Soil - Home Site #8 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-Wilkes

Test
D'Agostino's

Test
Normal

r2
Lognormal

r2 Assumed Distribution
ProUCL

EPC b EPC c

Radium-226 40 40 1.81 0.54 0.24 0.84 0.29 NOT NORMAL na nc nc NON-PARAMETRIC 0.90 0.90

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a Results for radium-226 are presented in pCi/g. Post-removal confirmation samples were not analyzed for metals.  Original metals results are presented in Appendix B.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table E-31
Summary Statistics and Derived 95% UCLs for Residential Receptors

Post-Removal Surface Soil - Home Site #9 a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Radium-226 39 39 1.04 0.54 0.12 0.80 0.15 NORMAL na nc nc NORMAL 0.84 0.84

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a Results for radium-226 are presented in pCi/g. Post-removal confirmation samples were not analyzed for metals.  Original metals results are presented in Appendix B.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.
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Table D-32
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Background Data a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 25 25 10 2.0 2.0 3.7 0.54 Inconclusive na nc nc Non-Parametric 4.4 4.4
Radium-226 25 25 1.3 0.60 0.18 1.0 0.18 Normal na nc nc Normal 1.1 1.1
Selenium 25 25 0.70 0.10 0.21 0.35 0.59 Inconclusive na nc nc Non-Parametric 0.53 0.53
Uranium 25 25 1.8 0.80 0.23 1.1 0.20 Inconclusive na nc nc Non-Parametric 1.2 1.2
Vanadium 25 25 41 18 5.84 27 0.22 Normal na nc nc Normal 29 29

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-33
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Arroyo a

Northeast Church Rock Site

Number of Z-score Plots

Surface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Radium-226 15 15 26 9.7 4.80 17 0.29 Normal na nc nc Normal 19 19

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report



Table D-34
Summary Statistics and Derived 95% UCLs for Residential Receptors

Subsurface Soil - Arroyo a

Northeast Church Rock Site

Number of Z-score Plots

Subsurface Soil COPC Samples Detections Max Detect Min Result Stdev Mean CV
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL

EPC b EPC c

Arsenic 30 30 8.2 1.2 2.0 3.4 0.59 Inconclusive na nc nc Gamma 4.1 4.1
Radium-226 30 30 36 8.4 5.97 16 0.36 Inconclusive na nc nc Gamma 1.1 1.1
Selenium 30 29 14 0.10 3.68 5.4 0.68 Inconclusive na nc nc Gamma 6.9 6.9
Uranium 30 30 108 14 20 27 0.72 Normal na nc nc Normal 33 33
Vanadium 30 30 38 20 5.5 29 0.19 Normal na nc nc Normal 30 30

Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.

a All results in mg/kg except for radium-226 which are presented in pCi/L.  Subsurface soil is >0.5 to 10 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Northeast Church Rock Mine Site
Removal Site Evaluation Report
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Table E.1
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - NECR-1 a

Number of

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 47 44 15 <0.25 2.9 4.4 0.67 Inconclusive na nc nc Gamma 5.2 5.2
Molybdenum 47 4 214 11 32 8.8 3.6 Inconclusive na nc nc Non-parametric 29 29
Radium-226 48 48 93 1.2 27 29 0.91 Inconclusive na nc nc Gamma 39 39
Selenium 47 44 69 <0.10 17 14 1.3 Inconclusive na nc nc Gamma 20 20
Uranium 47 47 758 1.2 148 82 1.8 Inconclusive na nc nc Gamma 117 117
Vanadium 47 47 76 19 13 39 0.32 Normal na nc nc Normal 42 42
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC Max Detect Min Result Stdev
Assumed

Distribution
ProUCL
EPC b EPC cMean CV

Z-score Plots
Shapiro-

Wilkes Test
D'Agostino's

Test



Table E.2
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - NECR-2 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 19 19 8.1 1.3 1.70 4.0 0.43 Normal na nc nc Normal 4.6 4.6
Radium-226 24 24 160 1.2 37 23 1.6 Inconclusive na nc nc Gamma 39 39
Selenium 19 15 27 <0.10 7.4 5.8 1.3 Inconclusive na nc nc Gamma 11 11
Uranium 19 19 370 1.5 85 40 2.1 Inconclusive na nc nc Gamma 85 85
Vanadium 19 19 67 16 12 35 0.34 Inconclusive na nc nc Gamma 40 40
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.3
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Ponds 1 & 2 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 23 23 8.8 2.2 1.5 4.3 0.3 Inconclusive na nc nc Gamma 4.9 4.9
Radium-226 24 24 655 1.0 161 89 1.8 Inconclusive na nc nc Gamma 179 179
Selenium 23 21 159 <0.10 37 21 1.8 Inconclusive na nc nc Gamma 43 43
Uranium 23 23 1,080 1.0 239 104 2.3 Inconclusive na nc nc Gamma 223 223
Vanadium 23 23 198 25 39 53 0.7 Inconclusive na nc nc Non-parametric 89 89
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.4
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Ponds 3/3a a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 15 15 8.1 2.7 1.4 5.3 0.25 Normal na nc nc Normal 6.0 6.0
Radium-226 16 16 875 1.4 226 102 2.2 Lognormal na nc nc Lognormal 253 253
Selenium 15 15 72 0.70 18 11 1.7 Inconclusive na nc nc Gamma 21 21
Uranium 15 15 3,970 1.9 1,052 437 2.4 Lognormal na nc nc Lognormal 1,141 1,141
Vanadium 15 15 118 19 25 46 0.54 Inconclusive na nc nc Gamma 58 58
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.5
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sediment Pad a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 14 13 12 <0.25 2.9 2.9 1.0 Inconclusve na nc nc Gamma 4.5 4.5
Radium-226 14 14 236 0.50 64 61 1.1 Inconclusve na nc nc Gamma 109 109
Selenium 14 13 79 <0.10 24 22 1.1 Inconclusve na nc nc Gamma 43 43
Uranium 14 14 1,640 1.9 433 196 2.2 Lognormal na nc nc Lognormal 513 513
Vanadium 14 14 502 22 433 79 1.6 Inconclusve na nc nc Non-parametric 223 223
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.6
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sandfill #1 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 18 18 6.7 2.0 1.4 4.2 0.35 Normal na nc nc Normal 4.7 4.7
Radium-226 18 18 47 0.80 11 9.3 1.2 Inconclusive na nc nc Gamma 15 15
Selenium 18 18 19 0.20 4.5 2.6 1.7 Inconclusive na nc nc Gamma 4.5 4.5
Uranium 18 18 41 0.70 13 7.8 1.6 Lognormal na nc nc Lognormal 16 16
Vanadium 18 18 81 12 16 28 0.55 Inconclusive na nc nc Gamma 35 35
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.7
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sandfill #2 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 13 13 9.0 3.2 2.1 5.2 0.39 Inconclusive na nc nc Gamma 6.4 6.4
Radium-226 13 13 36 0.80 11 10 1.1 Inconclusive na nc nc Gamma 19 19
Selenium 13 12 6.3 <0.10 1.98 1.8 1.1 Inconclusive na nc nc Gamma 3.4 3.4
Uranium 13 13 41 0.70 13 10 1.3 Inconclusive na nc nc Gamma 20 20
Vanadium 13 13 54 12 12 36 0.32 Normal na nc nc Normal 42 42
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.8
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Sandfill #3 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 13 13 5.3 1.5 1.2 3.5 0.34 Normal na nc nc Normal 4.0 4.0
Radium-226 14 14 123 1.0 27 17 1.60 Inconclusive na nc nc Non-parametric 69 69
Selenium 13 12 34 <0.10 11 8.8 1.29 Inconclusive na nc nc Gamma 18 18
Uranium 13 13 396 0.90 110 66 1.67 Inconclusive na nc nc Gamma 185 185
Vanadium 13 13 55 21 124 79 1.56 Inconclusive na nc nc Non-parametric 223 55
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.9
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - NEMSA a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 6 6 4.3 0.70 1.4 3.4 0.41 Inconclusive na nc nc Non-parametric 5.9 4.3
Radium-226 6 6 47 0.90 18 9.1 2.0 Inconclusive na nc nc Non-parametric 42 42
Selenium 6 5 19 <0.10 7.4 3.9 1.9 Lognormal na nc nc Lognormal 12 12
Uranium 6 6 80 0.90 31 16 2.0 Lognormal na nc nc Lognormal 75 75
Vanadium 6 6 42 18 7.6 30 0.26 Normal na nc nc Normal 36 36
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.10
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Boneyard a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 5.5 1.3 1.6 3.9 0.42 Normal na nc nc Normal 5.5 5.5
Radium-226 5 5 46 1.10 20 10 1.9 Normal na nc nc Non-parametric 49 46
Selenium 5 4 17 <0.10 7.3 3.7 2.0 Lognormal na nc nc Lognormal 11 11
Uranium 5 5 17 0.80 7.2 4.6 1.6 Lognormal na nc nc Lognormal 12 12
Vanadium 5 5 41 26 5.7 32 0.18 Normal na nc nc Normal 37 37
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.11
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Vents 3 & 8 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 5.1 2.3 1.1 3.3 0.33 Normal na nc nc Normal 4.4 4.4
Radium-226 5 5 137 1.4 59 31 1.9 Lognormal na nc nc Lognormal 92 92
Selenium 5 5 27 0.20 11 7.3 1.6 Lognormal na nc nc Lognormal 30 27
Uranium 5 5 358 1.1 157 77 2.0 Lognormal na nc nc Lognormal 224 224
Vanadium 5 5 55 9.0 17 30 0.57 Normal na nc nc Normal 47 47
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.12
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Surface Soil - Trailer Park a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 4 6.1 <0.25 2.4 4.2 0.57 Normal na nc nc Normal 6.4 6.1
Radium-226 5 5 33 2.1 16 17 0.95 Normal na nc nc Normal 32 32
Selenium 5 5 101 0.80 43 30 1.4 Normal na nc nc Normal 71 71
Uranium 5 5 139 1.7 56 43 1.3 Normal na nc nc Normal 96 96
Vanadium 5 5 78 32 20 50 0.40 Normal na nc nc Normal 69 69
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC CV
Shapiro-

Wilkes Test
D'Agostino's

TestMax Detect Min Result Stdev Mean
ProUCL
EPC b EPC c

Assumed
Distribution



Table E.13
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - NECR-1 a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 11 8 7.9 <0.25 2.8 3.7 0.75 Normal na nc nc Normal 5.2 5.2
Radium-226 11 11 67 1.9 22 25 0.89 Inconclusive na nc nc Gamma 46 46
Selenium 11 10 30 <0.10 10.0 9.8 1.01 Normal na nc nc Normal 15 15
Uranium 11 11 141 8.5 38 66 0.57 Normal na nc nc Normal 87 87
Vanadium 11 11 54 31 6 43 0.15 Normal na nc nc Normal 46 46
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
D'Agostino's

TestSubsurface Soil COPC Max Detect Min Result Stdev



Table E.14
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - NECR-2 a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 6 6 3.6 2.9 0.27 3.3 0.08 Normal na nc nc Normal 3.5 3.5
Radium-226 6 6 13 1.2 4.6 5.9 0.79 Normal na nc nc Normal 9.7 9.7
Selenium 6 6 4.0 0.80 1.2 1.7 0.72 Normal na nc nc Normal 2.7 2.7
Uranium 6 6 71 9.7 21 33 0.64 Normal na nc nc Normal 50 50
Vanadium 6 6 35 19 6.4 29 0.22 Normal na nc nc Normal 34 34
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
D'Agostino's

TestSubsurface Soil COPC Max Detect Min Result Stdev



Table E.15
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Ponds 1 & 2 a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 11 9 6.4 1.4 1.4 4.6 0.29 Normal na nc nc Normal 5.3 5.3
Radium-226 11 11 438 0.7 167 90 1.9 Inconclusive na nc nc Gamma 352 352
Selenium 11 11 227 <0.25 77 40 1.9 Inconclusive na nc nc Gamma 168 168
Uranium 11 11 760 1.3 223 148 1.51 Inconclusive na nc nc Gamma 380 380
Vanadium 11 11 173 30 53 59 0.90 Inconclusive na nc nc Non-parametric 129 129
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
D'Agostino's

TestSubsurface Soil COPC Max Detect Min Result Stdev



Table E.16
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Ponds 3/3a a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 11 11 6.7 2.9 1.3 4.8 0.27 Normal na nc nc Normal 5.5 5.5
Radium-226 11 11 16 0.70 5.6 4.0 1.4 Inconclusive na nc nc Non-parametric 11 11
Selenium 11 4 3.1 <0.10 1.1 0.8 1.5 Inconclusive na nc nc Non-parametric 2.3 2.3
Uranium 11 11 116 0.70 41 29 1.4 Inconclusive na nc nc Gamma 93 93
Vanadium 11 11 46 22 7 30 0.22 Normal na nc nc Normal 34 34
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
D'Agostino's

TestSubsurface Soil COPC Max Detect Min Result Stdev



Table E.17
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sediment Pad a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 9 9 5.5 0.60 1.9 2.7 0.71 Normal na nc nc Normal 3.8 3.8
Radium-226 9 9 165 2.8 55 70 0.78 Normal na nc nc Normal 104 104
Selenium 9 9 161 2.4 51 55 0.93 Normal na nc nc Normal 86 86
Uranium 9 9 357 19 111 161 0.69 Normal na nc nc Normal 230 230
Vanadium 9 9 75 29 19 53 0.35 Normal na nc nc Normal 65 65
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
D'Agostino's

TestSubsurface Soil COPC Max Detect Min Result Stdev



Table E.18
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sandfill #1 a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 9 9 14 1.1 4.0 5.3 0.767 Normal na nc nc Normal 7.8 7.8
Radium-226 9 9 113 0.60 43 39 1.1 Inconclusive na nc nc Gamma 106 106
Selenium 9 9 34 0.40 12 11 1.1 Normal na nc nc Normal 18 18
Uranium 9 9 92 0.80 35 38 0.93 Normal na nc nc Normal 60 60
Vanadium 9 9 49 10 14 34 0.42 Normal na nc nc Normal 43 43
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
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TestSubsurface Soil COPC Max Detect Min Result Stdev



Table E.19
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sandfill #2 a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 5 5 5.3 3.1 0.83 3.9 0.22 Normal na nc nc Normal 4.7 4.7
Radium-226 5 5 3.8 1.1 1.0 2.2 0.46 Normal na nc nc Normal 3.2 3.2
Selenium 5 3 0.70 <0.10 0.26 0.36 0.72 Normal na nc nc Normal 0.61 0.61
Uranium 5 5 27 2.5 11 10 1.1 Normal na nc nc Normal 20 20
Vanadium 5 5 51 30 8.2 41 0.20 Normal na nc nc Normal 48 48
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
D'Agostino's

TestSubsurface Soil COPC Max Detect Min Result Stdev



Table E.20
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Sandfill #3 a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 7 7 6.9 0.80 2.1 3.9 0.54 Normal na nc nc Normal 5.4 5.4
Radium-226 7 7 84 1.2 29 28 1.0 Normal na nc nc Normal 49 49
Selenium 7 7 39 0.80 16 12 1.3 Inconclusive na nc nc Gamma 40 39
Uranium 7 7 488 21 156 163 0.96 Inconclusive na nc nc Gamma 356 356
Vanadium 7 7 63 29 12 42 0.28 Normal na nc nc Normal 51 51
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-
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Table E.21
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - NEMSA a
Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 12 11 4.9 <0.25 1.8 2.2 0.82 Inconclusive na nc nc Gamma 3.7 3.7
Radium-226 12 12 140 0.80 47 45 1.0 Normal na nc nc Normal 69 69
Selenium 12 9 132 <0.10 45 32 1.4 Inconclusive na nc nc Gamma 119 119
Uranium 12 12 390 1.4 123 125 0.98 Inconclusive na nc nc Gamma 242 242
Vanadium 12 12 47 25 7.6 35 0.22 Normal na nc nc Normal 39 39
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Mean CV
Shapiro-

Wilkes Test
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Table E.22
Summary Statistics and Derived 95% UCLs for Onsite Receptors

Subsurface Soil - Boneyard a
Number of Z-score Plots

Samples Detections
Shapiro-Wilkes

Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 11 11 5.2 0.80 1.41 3.8 0.37 Normal na nc nc Normal 4.6 4.6
Radium-226 11 11 51 1.1 19 11 1.75 Inconclusive na nc nc Non-parametric 36 36
Selenium 11 8 33 <0.10 12 5.8 1.99 Lognormal na nc nc Lognormal 17 17
Uranium 11 11 240 0.80 93 46 2.01 Lognormal na nc nc Lognormal 124 124
Vanadium 11 11 38 22 5.3 29 0.18 Normal na nc nc Normal 32 32
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Max DetectSubsurface Soil COPC CVMeanStdevMin Result



Table E.23
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #1 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 5.7 2.3 1.3 3.4 0.40 Normal na nc nc Normal 4.6 4.6
Radium-226 5 5 1.5 0.90 0.24 1.2 0.20 Normal na nc nc Normal 1.4 1.4
Selenium 5 5 0.30 0.10 0.089 0.16 0.56 Normal na nc nc Normal 0.25 0.25
Uranium 5 5 1.4 0.80 0.22 1.0 0.21 Normal na nc nc Normal 1.2 1.2
Vanadium 5 5 32 22 4.2 28 0.15 Inconclusive na nc nc Normal 30 30
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect Min Result Stdev
ProUCL
EPC b

Assumed
Distribution EPC cMean CV

Shapiro-Wilkes
Test

D'Agostino's
Test



Table E.24
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #2 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 5.9 3.6 0.89 4.6 0.19 Normal na nc nc Normal 5.5 5.5
Radium-226 5 5 0.90 0.90 na na na na na nc nc na na 0.90
Selenium 5 5 1.2 0.30 0.37 0.62 0.60 Normal na nc nc Normal 0.97 0.97
Uranium 5 5 1.0 0.70 0.14 0.90 0.16 Normal na nc nc Normal 1.0 1.0
Vanadium 5 5 38 33 1.48 36 0.041 Normal na nc nc Normal 37 37
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect
Min

Result Stdev EPC c
ProUCL
EPC b

Assumed
DistributionMean CV

Shapiro-
Wilkes Test

D'Agostino's
Test



Table E.25
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #3 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 6.4 3.3 1.3 4.2 0.31 Normal na nc nc Normal 5.5 5.5
Radium-226 5 5 1.2 0.90 0.11 1.1 0.10 Normal na nc nc Normal 1.2 1.2
Selenium 5 5 0.70 0.10 0.30 0.32 0.95 Inconclusive na nc nc Non-parametric 0.62 0.62
Uranium 5 5 1.4 0.70 0.26 1.0 0.25 Normal na nc nc Normal 1.3 1.3
Vanadium 5 5 43 29 5.6 35 0.16 Normal na nc nc Normal 40 40
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect
Min

Result Stdev EPC c
ProUCL
EPC b
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DistributionMean CV
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Table E.26
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #4 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 6.0 3.0 1.2 4.1 0.29 Normal na nc nc Normal 5.2 5.2
Radium-226 5 5 3.6 1.3 1.0 2.3 0.42 Normal na nc nc Normal 3.2 3.2
Selenium 5 5 1.6 0.10 0.55 0.86 0.64 Normal na nc nc Normal 1.4 1.4
Uranium 5 5 3.5 1.1 1.0 2.1 0.49 Normal na nc nc Normal 3.0 3.0
Vanadium 5 5 34 29 3.0 29 0.11 Normal na nc nc Normal 31 31
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect
Min

Result Stdev EPC c
ProUCL
EPC b

Assumed
DistributionMean CV

Shapiro-Wilkes
Test

D'Agostino's
Test



Table E.27
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #5 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 7.2 3.0 1.7 4.6 0.37 Normal na nc nc Normal 6.2 6.2
Radium-226 5 5 2.1 1.9 0.47 1.3 0.35 Normal na nc nc Normal 1.8 1.8
Selenium 5 5 1.2 0.70 0.19 0.92 0.21 Normal na nc nc Normal 1.1 1.1
Uranium 5 5 2.4 0.80 0.65 1.3 0.49 Normal na nc nc Normal 1.9 1.9
Vanadium 5 5 32 24 3.2 29 0.11 Normal na nc nc Normal 32 32
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect
Min

Result Stdev EPC c
ProUCL
EPC b
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DistributionMean CV
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Table E.28
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #6 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 4.5 4.2 0.15 4.4 0.035 Normal na nc nc Normal 4.5 4.5
Radium-226 5 5 15 5.6 3.9 9.4 0.41 Normal na nc nc Normal 13 13
Selenium 5 5 2.7 1.5 0.45 2.0 0.23 Normal na nc nc Normal 2.4 2.4
Uranium 5 5 13 5.7 2.6 9.8 0.27 Normal na nc nc Normal 12 12
Vanadium 5 5 38 34 1.8 36 0.051 Normal na nc nc Normal 38 38
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect
Min

Result Stdev EPC c
ProUCL
EPC b
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DistributionMean CV
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Wilkes Test
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Table E.29
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #7 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 5.5 3.4 0.82 4.7 0.18 Normal na nc nc Normal 5.5 5.5
Radium-226 5 5 30 3.4 11 11 0.96 Inconclusive na nc nc Inconclusive 30 30
Selenium 5 5 6.3 1.2 2.17 2.5 0.88 Inconclusive na nc nc Gamma 5.9 5.9
Uranium 5 5 21 2.3 6.8 10 0.68 Normal na nc nc Normal 17 17
Vanadium 5 5 50 28 8.9 37 0.24 Normal na nc nc Normal 46 46
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect
Min

Result Stdev EPC c
ProUCL
EPC b
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DistributionMean CV

Shapiro-
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Table E.30
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #8 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 5.3 2.7 1.0 3.7 0.28 Normal na nc nc Normal 4.7 4.7
Radium-226 5 5 5.6 2.3 1.3 3.4 0.39 Normal na nc nc Normal 4.6 4.6
Selenium 5 5 1.2 0.10 0.43 0.50 0.86 Normal na nc nc Normal 0.91 0.91
Uranium 5 5 6.4 2.1 1.8 4.3 0.42 Normal na nc nc Normal 6.0 6.0
Vanadium 5 5 39 31 2.9 34 0.084 Normal na nc nc Normal 37 37
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
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Detect
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Result Stdev EPC c
ProUCL
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DistributionMean CV
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Table E.31
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Home Site #9 a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 5 5 5.0 2.8 0.85 4.0 0.21 Normal na nc nc Normal 4.8 4.8
Radium-226 5 5 6.7 2.6 1.7 4.3 0.40 Normal na nc nc Normal 5.9 5.9
Selenium 5 5 1.8 0.40 0.53 1.0 0.52 Normal na nc nc Normal 1.5 1.5
Uranium 5 5 19 3.3 5.9 10 0.59 Normal na nc nc Normal 16 16
Vanadium 5 5 33 26 2.6 29 0.089 Normal na nc nc Normal 32 32
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC
Max

Detect Min Result Stdev
Assumed

Distribution
ProUCL
EPC b EPC cMean CV

Shapiro-
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Table E.32
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Background Data a
Number of Z-score Plots

Samples Detections
Shapiro-

Wilkes Test
D'Agostino's

Test
Normal

r2
Lognormal

r2
Assumed

Distribution
ProUCL
EPC b EPC c

Arsenic 25 25 10 2.0 2.0 3.7 0.54 Inconclusive na nc nc Non-Parametric 4.4 4.4
Radium-226 25 25 1.3 0.60 0.18 1.0 0.18 Normal na nc nc Normal 1.1 1.1
Selenium 25 25 0.70 0.10 0.21 0.35 0.59 Inconclusive na nc nc Non-Parametric 0.53 0.53
Uranium 25 25 1.8 0.80 0.23 1.1 0.20 Inconclusive na nc nc Non-Parametric 1.2 1.2
Vanadium 25 25 41 18 5.84 27 0.22 Normal na nc nc Normal 29 29
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Max
DetectSurface Soil COPC CVMeanStdevMin Result



Table E.33
Summary Statistics and Derived 95% UCLs for Residential Receptors

Surface Soil - Arroyo a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Radium-226 15 15 26 9.7 4.80 17 0.29 Normal na nc nc Normal 19 19
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Surface soil is 0.0 to 0.5 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Surface Soil COPC Max Detect Min Result Stdev
Assumed

Distribution
ProUCL
EPC b EPC cMean CV

Shapiro-
Wilkes Test

D'Agostino's
TestI I 

I I 



Table E.34
Summary Statistics and Derived 95% UCLs for Residential Receptors

Subsurface Soil - Arroyo a

Number of Z-score Plots

Samples Detections
Normal

r2
Lognormal

r2

Arsenic 30 30 8.2 1.2 2.0 3.4 0.59 Inconclusive na nc nc Gamma 4.1 4.1
Radium-226 30 30 36 8.4 5.97 16 0.36 Inconclusive na nc nc Gamma 1.1 1.1
Selenium 30 29 14 0.10 3.68 5.4 0.68 Inconclusive na nc nc Gamma 6.9 6.9
Uranium 30 30 108 14 20 27 0.72 Normal na nc nc Normal 33 33
Vanadium 30 30 38 20 5.5 29 0.19 Normal na nc nc Normal 30 30
Notes:
95% UCL - 95 percent upper confidence limit (UCL) on the mean concentration.
COPC - Chemical of potential concern.
CV - Coefficient of variation.
EPC - Exposure point concentration.
Lognormal r2 - Correlation coefficient for the lognormal plot.
mg/kg - Milligrams per kilogram.
na - Not applicable.
nc - Not calculated.
Normal r2 - Correlation coefficient for the normal plot.
Stdev - Standard deviation.
a All results in mg/kg except for radium-226 which are presented in pCi/L.  Subsurface soil is >0.5 to 10 ft bgs.
b Based upon calculations performed using ProUCL v.3.
c The EPC is based on either the 95% UCL or the maximum concentration, which ever is lower.

Assumed
Distribution

ProUCL
EPC b EPC c

D'Agostino's
Test

Min
Result

Max
DetectSubsurface Soil COPC

Shapiro-Wilkes
TestCVMeanStdev



TABLE E-35
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Pre-Removal Shallow Soil - Residential Receptor - Scenario 1
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #4
Arsenic 5.2 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.03
Radium-226 3.2 3E-06 NA 2E-09 NA 3E-06 0 2E-06 0
Selenium 1.4 NA 0.004 NA NA 0E+00 0.004 0E+00 0.002
Uranium 3.0 NA 0.06 NA NA 0E+00 0.06 0E+00 0.04
Vanadium 31 NA 0.06 NA NA 0E+00 0.06 0E+00 0.005

2E-05 0.3 2E-08 NA 2E-05 0.3 4E-06 0.08
BACKGROUND

Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 7E-10 NA 1E-06 0 NA NA
Selenium 0.53 NA 0.001 NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA 0E+00 0.05 NA NA

1E-05 0.3 1E-08 NA 1E-05 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception 
of Radium-226 which is reported in pCi/g.

Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular 
location.  Risk exceeds USEPA range of 10-6 to 10-4.

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE E-36
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Pre-Removal Shallow Soil - Residential Receptor - Scenario 2
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer Risk

and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #4
Arsenic 5.2 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.03
Radium-226 3.2 3E-06 NA 5E-05 NA 1E-04 NA 3E-06 NA 2E-09 NA 2E-04 NA 4E-04 0 3E-04 0
Selenium 1.4 NA 0.004 NA NA NA NA NA NA NA NA NA NA 0E+00 0.004 0E+00 0.002
Uranium 3.0 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.04
Vanadium 31 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.005

2E-05 0.3 5E-05 NA 1E-04 NA 3E-06 NA 2E-08 NA 2E-04 NA 4E-04 0.3 3E-04 0.08
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

I I I I I I I I I I I I I I I 



TABLE E-37
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Pre-Removal Shallow Soil - Residential Receptor - Scenario 1
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #6
Arsenic 4.5 1E-05 0.2 1E-08 NA 1E-05 0.2 1E-07 0.003
Radium-226 13 1E-05 NA 8E-09 NA 1E-05 0 1E-05 0
Selenium 2.4 NA 0.006 NA NA 0E+00 0.006 0E+00 0.005
Uranium 12 NA 0.3 NA NA 0E+00 0.3 0E+00 0.2
Vanadium 38 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

2E-05 0.5 2E-08 NA 2E-05 0.5 1E-05 0.3
HOME SITE #7

Arsenic 5.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.04
Radium-226 30 3E-05 NA 2E-08 NA 3E-05 0 3E-05 0
Selenium 5.9 NA 0.02 NA NA 0E+00 0.02 0E+00 0.01
Uranium 17 NA 0.4 NA NA 0E+00 0.4 0E+00 0.3
Vanadium 46 NA 0.08 NA NA 0E+00 0.08 0E+00 0.03

4E-05 0.7 3E-08 NA 4E-05 0.7 3E-05 0.4
HOME SITE #8

Arsenic 4.7 1E-05 0.2 1E-08 NA 1E-05 0.2 6E-07 0.01
Radium-226 4.6 4E-06 NA 3E-09 NA 4E-06 0 3E-06 0
Selenium 0.91 NA 0.002 NA NA 0E+00 0.002 0E+00 0.001
Uranium 6.0 NA 0.1 NA NA 0E+00 0.1 0E+00 0.1
Vanadium 37 NA 0.07 NA NA 0E+00 0.07 0E+00 0.01

2E-05 0.4 2E-08 NA 2E-05 0.4 4E-06 0.1
HOME SITE #9

Arsenic 4.8 1E-05 0.2 1E-08 NA 1E-05 0.2 9E-07 0.02
Radium-226 5.9 5E-06 NA 4E-09 NA 5E-06 0 4E-06 0
Selenium 1.5 NA 0.004 NA NA 0E+00 0.004 0E+00 0.003
Uranium 16 NA 0.3 NA NA 0E+00 0.3 0E+00 0.3
Vanadium 32 NA 0.06 NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.6 2E-08 NA 2E-05 0.6 5E-06 0.3

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE E-37
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Pre-Removal Shallow Soil - Residential Receptor - Scenario 1
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

BACKGROUND
Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 7E-10 NA 1E-06 0 NA NA
Selenium 0.53 NA 0.001 NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA 0E+00 0.05 NA NA

1E-05 0.3 1E-08 NA 1E-05 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception 
of Radium-226 which is reported in pCi/g.

Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular 
location.  Risk exceeds USEPA range of 10-6 to 10-4.

Cumulative ILCR/HQ:



TABLE E-38
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Pre-Removal Shallow Soil - Residential Receptor - Scenario 2
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #6
Arsenic 4.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 1E-07 0.003
Radium-226 13 1E-05 NA 2E-04 NA 5E-04 NA 1E-05 NA 8E-09 NA 1E-03 NA 2E-03 0 2E-03 0
Selenium 2.4 NA 0.006 NA NA NA NA NA NA NA NA NA NA 0E+00 0.006 0E+00 0.005
Uranium 12 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.2
Vanadium 38 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

2E-05 0.5 2E-04 NA 5E-04 NA 1E-05 NA 2E-08 NA 1E-03 NA 2E-03 0.5 2E-03 0.3
HOME SITE #7

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 30 3E-05 NA 4E-04 NA 1E-03 NA 2E-05 NA 2E-08 NA 2E-03 NA 4E-03 0 4E-03 0
Selenium 5.9 NA 0.02 NA NA NA NA NA NA NA NA NA NA 0E+00 0.02 0E+00 0.01
Uranium 17 NA 0.4 NA NA NA NA NA NA NA NA NA NA 0E+00 0.4 0E+00 0.3
Vanadium 46 NA 0.08 NA NA NA NA NA NA NA NA NA NA 0E+00 0.08 0E+00 0.03

4E-05 0.7 4E-04 NA 1E-03 NA 2E-05 NA 3E-08 NA 2E-03 NA 4E-03 0.7 4E-03 0.4
HOME SITE #8

Arsenic 4.7 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 6E-07 0.01
Radium-226 4.6 4E-06 NA 7E-05 NA 2E-04 NA 4E-06 NA 3E-09 NA 4E-04 NA 6E-04 0 5E-04 0
Selenium 0.9 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001
Uranium 6.0 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.1
Vanadium 37 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.01

2E-05 0.4 7E-05 NA 2E-04 NA 4E-06 NA 2E-08 NA 4E-04 NA 6E-04 0.4 5E-04 0.1
HOME SITE #9

Arsenic 4.8 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 9E-07 0.02
Radium-226 5.9 5E-06 NA 9E-05 NA 2E-04 NA 5E-06 NA 4E-09 NA 5E-04 NA 8E-04 0 6E-04 0
Selenium 1.5 NA 0.004 NA NA NA NA NA NA NA NA NA NA 0E+00 0.004 0E+00 0.003
Uranium 16 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.3
Vanadium 32 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.6 9E-05 NA 2E-04 NA 5E-06 NA 2E-08 NA 5E-04 NA 8E-04 0.6 6E-04 0.3
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE E-39
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Shallow Soil - Residential Receptor - Scenario 1
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #1
Arsenic 4.6 1E-05 0.2 1E-08 NA 1E-05 0.2 5E-07 0.009
Radium-226 1.4 1E-06 NA 9E-10 NA 1E-06 0 3E-07 0
Selenium 0.25 NA 0.0006 NA NA 0E+00 0.0006 0E+00 -0.0007
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 0E+00 0.001
Vanadium 30 NA 0.06 NA NA 0E+00 0.06 0E+00 0.003

1E-05 0.3 1E-08 NA 1E-05 0.3 8E-07 0.01
HOME SITE #2

Arsenic 5.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.04
Radium-226 0.90 8E-07 NA 6E-10 NA 8E-07 0 óîÛóðé 0
Selenium 0.97 NA 0.002 NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.0 NA 0.02 NA NA 0E+00 0.02 0E+00 -0.004
Vanadium 37 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 2E-08 NA 1E-05 0.3 2E-06 0.06
HOME SITE #3

Arsenic 5.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.04
Radium-226 1.2 1E-06 NA 7E-10 NA 1E-06 0 8E-08 0
Selenium 0.62 NA 0.002 NA NA 0E+00 0.002 0E+00 0.0002
Uranium 1.3 NA 0.03 NA NA 0E+00 0.03 0E+00 0.001
Vanadium 40 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 2E-08 NA 1E-05 0.3 3E-06 0.07
HOME SITE #4

Arsenic 5.2 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.03
Radium-226 3.2 3E-06 NA 2E-09 NA 3E-06 0 2E-06 0
Selenium 1.4 NA 0.004 NA NA 0E+00 0.004 0E+00 0.002
Uranium 3.0 NA 0.06 NA NA 0E+00 0.06 0E+00 0.04
Vanadium 31 NA 0.06 NA NA 0E+00 0.06 0E+00 0.005

2E-05 0.3 2E-08 NA 2E-05 0.3 4E-06 0.08

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE E-39
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Shallow Soil - Residential Receptor - Scenario 1
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

HOME SITE #5
Arsenic 6.2 1E-05 0.3 2E-08 NA 1E-05 0.3 4E-06 0.08
Radium-226 1.8 2E-06 NA 1E-09 NA 2E-06 0 6E-07 0
Selenium 1.1 NA 0.003 NA NA 0E+00 0.003 0E+00 0.001
Uranium 1.9 NA 0.04 NA NA 0E+00 0.04 0E+00 0.02
Vanadium 32 NA 0.06 NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.4 2E-08 NA 2E-05 0.4 5E-06 0.1
BACKGROUND

Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 7E-10 NA 1E-06 0 NA NA
Selenium 0.53 NA 0.001 NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA 0E+00 0.05 NA NA

1E-05 0.3 1E-08 NA 1E-05 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception 
of Radium-226 which is reported in pCi/g.

Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular 
location.  Risk exceeds USEPA range of 10-6 to 10-4.

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE E-40
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - WESTERN HOME SITES

Shallow Soil - Residential Receptor - Scenario 2
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #1
Arsenic 4.6 1E-05 0.2 NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 5E-07 0.009
Radium-226 1.4 1E-06 NA 2E-05 NA 5E-05 NA 9E-10 NA 1E-04 NA 2E-04 0 4E-05 0
Selenium 0.25 NA 0.0006 NA NA NA NA NA NA NA NA 0E+00 0.0006 0E+00 -0.0007
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.001
Vanadium 30 NA 0.06 NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.003

1E-05 0.3 2E-05 NA 5E-05 NA 1E-08 NA 1E-04 NA 2E-04 0.3 4E-05 0.01
HOME SITE #2

Arsenic 5.5 1E-05 0.2 NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 0.90 8E-07 NA 1E-05 NA 3E-05 NA 6E-10 NA 7E-05 NA 1E-04 0 -3E-05 0
Selenium 0.97 NA 0.002 NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001
Uranium 1.0 NA 0.02 NA NA NA NA NA NA NA NA 0E+00 0.02 0E+00 -0.004
Vanadium 37 NA 0.07 NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 1E-05 NA 3E-05 NA 2E-08 NA 7E-05 NA 1E-04 0.3 -2E-05 0.06
HOME SITE #3

Arsenic 5.5 1E-05 0.2 NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 1.2 1E-06 NA 2E-05 NA 4E-05 NA 7E-10 NA 9E-05 NA 2E-04 0 1E-05 0
Selenium 0.62 NA 0.002 NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.0002
Uranium 1.3 NA 0.03 NA NA NA NA NA NA NA NA 0E+00 0.03 0E+00 0.001
Vanadium 40 NA 0.07 NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

1E-05 0.3 2E-05 NA 4E-05 NA 2E-08 NA 9E-05 NA 2E-04 0.3 1E-05 0.07
HOME SITE #4

Arsenic 5.2 1E-05 0.2 NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.03
Radium-226 3.2 3E-06 NA 5E-05 NA 1E-04 NA 2E-09 NA 2E-04 NA 4E-04 0 3E-04 0
Selenium 1.4 NA 0.004 NA NA NA NA NA NA NA NA 0E+00 0.004 0E+00 0.002
Uranium 3.0 NA 0.06 NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.04
Vanadium 31 NA 0.06 NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.005

2E-05 0.3 5E-05 NA 1E-04 NA 2E-08 NA 2E-04 NA 4E-04 0.3 3E-04 0.08
HOME SITE #5

Arsenic 6.2 1E-05 0.3 NA NA NA NA 2E-08 NA NA NA 1E-05 0.3 4E-06 0.08
Radium-226 1.8 2E-06 NA 3E-05 NA 6E-05 NA 1E-09 NA 1E-04 NA 2E-04 0 9E-05 0
Selenium 1.1 NA 0.003 NA NA NA NA NA NA NA NA 0E+00 0.003 0E+00 0.001
Uranium 1.9 NA 0.04 NA NA NA NA NA NA NA NA 0E+00 0.04 0E+00 0.02
Vanadium 32 NA 0.06 NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.4 3E-05 NA 6E-05 NA 2E-08 NA 1E-04 NA 2E-04 0.4 9E-05 0.1
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.
Boldface indicates ILCR or HQ estimates within USEPA's risk management range.
Italics indicates ILCR or HQ estimates less than zero.
Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk USEPA - U. S. Environmental Protection Agency

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

I I I I I 



TABLE E-41
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Shallow Soil - Residential Receptor - Scenario 1
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #6
Arsenic 4.5 1E-05 0.2 1E-08 NA 1E-05 0.2 1E-07 0.003
Radium-226 13 1E-05 NA 8E-09 NA 1E-05 0 1E-05 0
Selenium 2.4 NA 0.006 NA NA 0E+00 0.006 0E+00 0.005
Uranium 12 NA 0.3 NA NA 0E+00 0.3 0E+00 0.2
Vanadium 38 NA 0.07 NA NA 0E+00 0.07 0E+00 0.02

2E-05 0.5 2E-08 NA 2E-05 0.5 1E-05 0.3
HOME SITE #7

Arsenic 5.5 1E-05 0.2 1E-08 NA 1E-05 0.2 2E-06 0.04
Radium-226 30 3E-05 NA 2E-08 NA 3E-05 0 3E-05 0
Selenium 5.9 NA 0.02 NA NA 0E+00 0.02 0E+00 0.01
Uranium 17 NA 0.4 NA NA 0E+00 0.4 0E+00 0.3
Vanadium 46 NA 0.08 NA NA 0E+00 0.08 0E+00 0.03

4E-05 0.7 3E-08 NA 4E-05 0.7 3E-05 0.4
HOME SITE #8

Arsenic 4.7 1E-05 0.2 1E-08 NA 1E-05 0.2 6E-07 0.01
Radium-226 4.6 4E-06 NA 3E-09 NA 4E-06 0 3E-06 0
Selenium 0.91 NA 0.002 NA NA 0E+00 0.002 0E+00 0.001
Uranium 6.0 NA 0.1 NA NA 0E+00 0.1 0E+00 0.1
Vanadium 37 NA 0.07 NA NA 0E+00 0.07 0E+00 0.01

2E-05 0.4 2E-08 NA 2E-05 0.4 4E-06 0.1
HOME SITE #9

Arsenic 4.8 1E-05 0.2 1E-08 NA 1E-05 0.2 9E-07 0.02
Radium-226 5.9 5E-06 NA 4E-09 NA 5E-06 0 4E-06 0
Selenium 1.5 NA 0.004 NA NA 0E+00 0.004 0E+00 0.003
Uranium 16 NA 0.3 NA NA 0E+00 0.3 0E+00 0.3
Vanadium 32 NA 0.06 NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.6 2E-08 NA 2E-05 0.6 5E-06 0.3

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:



TABLE E-41
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Shallow Soil - Residential Receptor - Scenario 1
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Inhalation of Fugitive Dust
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ

Pathway-Specific Cancer Risk and Noncancer Hazard 
Estimates a

BACKGROUND
Arsenic 4.4 1E-05 0.2 1E-08 NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 7E-10 NA 1E-06 0 NA NA
Selenium 0.53 NA 0.001 NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA 0E+00 0.05 NA NA

1E-05 0.3 1E-08 NA 1E-05 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).

c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

HQ - Hazard quotient.
ILCR - Incremental lifetime cancer risk.

b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception 
of Radium-226 which is reported in pCi/g.

Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular 
location.  Risk exceeds USEPA range of 10-6 to 10-4.

Cumulative ILCR/HQ:



TABLE E-42
SUMMARY OF HUMAN HEALTH RISK ESTIMATES - EASTERN HOME SITES

Shallow Soil - Residential Receptor - Scenario 2
Northeast Church Rock Mine Site, New Mexico

Combined Pathway Risk and Hazard Estimates
Soil

Concentration Ingestion of Soil Ingestion of Produce Ingestion of Meat Ingestion of Eggs Inhalation of Fugitive Dust External Exposure
Total Cancer Risk and 

Hazard
Incremental Cancer 
Risk and Hazard c

Location EPCb ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ ILCR HQ

HOME SITE #6
Arsenic 4.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 1E-07 0.003
Radium-226 13 1E-05 NA 2E-04 NA 5E-04 NA 1E-05 NA 8E-09 NA 1E-03 NA 2E-03 0 2E-03 0
Selenium 2.4 NA 0.006 NA NA NA NA NA NA NA NA NA NA 0E+00 0.006 0E+00 0.005
Uranium 12 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.2
Vanadium 38 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.02

2E-05 0.5 2E-04 NA 5E-04 NA 1E-05 NA 2E-08 NA 1E-03 NA 2E-03 0.5 2E-03 0.3
HOME SITE #7

Arsenic 5.5 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 2E-06 0.04
Radium-226 30 3E-05 NA 4E-04 NA 1E-03 NA 2E-05 NA 2E-08 NA 2E-03 NA 4E-03 0 4E-03 0
Selenium 5.9 NA 0.02 NA NA NA NA NA NA NA NA NA NA 0E+00 0.02 0E+00 0.01
Uranium 17 NA 0.4 NA NA NA NA NA NA NA NA NA NA 0E+00 0.4 0E+00 0.3
Vanadium 46 NA 0.08 NA NA NA NA NA NA NA NA NA NA 0E+00 0.08 0E+00 0.03

4E-05 0.7 4E-04 NA 1E-03 NA 2E-05 NA 3E-08 NA 2E-03 NA 4E-03 0.7 4E-03 0.4
HOME SITE #8

Arsenic 4.7 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 6E-07 0.01
Radium-226 4.6 4E-06 NA 7E-05 NA 2E-04 NA 4E-06 NA 3E-09 NA 4E-04 NA 6E-04 0 5E-04 0
Selenium 0.9 NA 0.002 NA NA NA NA NA NA NA NA NA NA 0E+00 0.002 0E+00 0.001
Uranium 6.0 NA 0.1 NA NA NA NA NA NA NA NA NA NA 0E+00 0.1 0E+00 0.1
Vanadium 37 NA 0.07 NA NA NA NA NA NA NA NA NA NA 0E+00 0.07 0E+00 0.01

2E-05 0.4 7E-05 NA 2E-04 NA 4E-06 NA 2E-08 NA 4E-04 NA 6E-04 0.4 5E-04 0.1
HOME SITE #9

Arsenic 4.8 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 9E-07 0.02
Radium-226 5.9 5E-06 NA 9E-05 NA 2E-04 NA 5E-06 NA 4E-09 NA 5E-04 NA 8E-04 0 6E-04 0
Selenium 1.5 NA 0.004 NA NA NA NA NA NA NA NA NA NA 0E+00 0.004 0E+00 0.003
Uranium 16 NA 0.3 NA NA NA NA NA NA NA NA NA NA 0E+00 0.3 0E+00 0.3
Vanadium 32 NA 0.06 NA NA NA NA NA NA NA NA NA NA 0E+00 0.06 0E+00 0.006

2E-05 0.6 9E-05 NA 2E-04 NA 5E-06 NA 2E-08 NA 5E-04 NA 8E-04 0.6 6E-04 0.3
BACKGROUND

Arsenic 4.4 1E-05 0.2 NA NA NA NA NA NA 1E-08 NA NA NA 1E-05 0.2 NA NA
Radium-226 1.1 1E-06 NA 2E-05 NA 4E-05 NA 9E-07 NA 7E-10 NA 8E-05 NA 1E-04 0 NA NA
Selenium 0.53 NA 0.001 NA NA NA NA NA NA NA NA NA NA 0E+00 0.001 NA NA
Uranium 1.2 NA 0.03 NA NA NA NA NA NA NA NA NA NA 0E+00 0.03 NA NA
Vanadium 29 NA 0.05 NA NA NA NA NA NA NA NA NA NA 0E+00 0.05 NA NA

1E-05 0.3 2E-05 NA 4E-05 NA 9E-07 NA 1E-08 NA 8E-05 NA 2E-04 0.3 NA NA
USEPA Risk Range: 10-6 - 10-4 1 10-6 - 10-4 1

Notes:
a Based on the Soil Screening Guidance for Radionuclides, Online SSL Calculator for chemicals and radionuclides (USEPA, 2007).
b The exposure point concentration (EPC) is the lower of the maximum or 95% UCL concentration.  All results are in mg/kg with the exception of Radium-226 which is reported in pCi/g.
c Represents the chemical-specific and cumulative risk/hazard for each home site with the background risk/hazard removed.

Boldface indicates ILCR or HQ estimates within USEPA's risk management range.

Italics indicates ILCR or HQ estimates less than zero.

Yellow highlighting indicates potential cause for remedial action due to risk driving status for indicated pathway and/or analyte at a particular location.  Risk exceeds USEPA range of 10-6 to 10-4 or HQ of 1.

HQ - Hazard quotient. NA - Not applicable.
ILCR - Incremental lifetime cancer risk. USEPA - U. S. Environmental Protection Agency

Pathway-Specific Cancer Risk and Noncancer Hazard Estimates a

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:

Cumulative ILCR/HQ:




