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Executive Summary 

CE2-Kleinfelder Joint Venture (CE2-Kleinfelder JV) has prepared this Technical 
Memorandum for a supplemental groundwater investigation for a portion of Parcel E-2, Hunters 
Point Shipyard (HPS), San Francisco, California (Figure 1).  This work was performed for the 
U.S. Department of the Navy (Navy), Base Realignment and Closure (BRAC) Project 
Management Office West, in accordance with Contract No. N62473-07-C-3001. 

The Navy is in the process of preparing a Remedial Investigation/Feasibility Study (RI/FS) 
for the contiguous area consisting of the closed Industrial Landfill (hereafter identified as the 
“Parcel E-2 Landfill”) and areas immediately adjacent to the landfill.  Through comments on the 
Parcel E-2 RI/FS, the Base Realignment and Closure (BRAC) Cleanup Team (BCT) consisting 
of representatives from the Navy, the U.S. Environmental Protection Agency (EPA), the 
California Department of Toxic Substances Control (DTSC), and the California Regional Water 
Quality Control Board – San Francisco Bay Region (RWQCB) requested that additional 
analytical data be obtained.  The approach to obtaining the necessary additional groundwater 
analytical data was developed in the August 2007 BCT meeting.  The identified contaminants of 
concern are: 

• Total petroleum hydrocarbons (TPH) - purgeables. 

• TPH - extractables. 

• Ammonia (as nitrogen). 

• Polychlorinated biphenyls (PCBs). 

• Dissolved metals. 

The specific goals of this study presented below are intended to provide supplemental data 
for the Feasibility Study (FS) for Parcel E-2: 

1. Provide data to evaluate whether landfill contaminants are present in A-Aquifer 
groundwater at the shoreline. 

2. Provide data to evaluate whether landfill contaminants are present in A-Aquifer 
groundwater at the upper panhandle. 

3. Provide data from the A-Aquifer to evaluate the effectiveness of the PCB Hot Spot 
Area soil removal action. 

4. Provide data to evaluate whether A-Aquifer groundwater beneath the metal slag 
excavation area of the Parcel E-2 panhandle has been impacted by dissolved metals. 

To meet these objectives, the following scope of work was performed: 

1. A geophysical survey was conducted to identify potential subsurface obstructions. 

2. 61 temporary wells were installed in the A-Aquifer using Direct Push Technology 
(DPT). 
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3. Grab groundwater samples were collected from the 61 temporary wells and 7 
previously installed A-Aquifer piezometers using a peristaltic pump. 

4. A location and elevation survey was conducted for the temporary well locations and 
to update horizontal coordinates and elevations of the seven piezometers. 

Data collected under this investigation are intended to be incorporated as necessary into the 
remedial alternative evaluation and selection process for Parcel E-2.  Analytical data generated 
by this investigation are presented in Section 7.0 of this report. 

Additional Scope of Work – Groundwater Sampling for Radionuclides 

An additional groundwater sampling event was conducted between June 27 and July 1, 2008 
to collect samples for select radionuclide analysis.  The scope of this work was initially presented 
in the Final Addendum 1 to the Work Plan for Groundwater Investigation at Parcel E-2 (June 
2008). 

Groundwater samples were collected from the 61 temporary wells and 7 A-Aquifer 
piezometers using a peristaltic pump.  Samples form all 68 locations were analyzed for cesium-
127, radium-226, and strontium-90.  Samples from 11 temporary well locations were also 
analyzed for cobalt-60. 

The sampling methods and analytical results from this sampling event are presented in their 
entirety in Appendix J of this Final Technical Memorandum. 
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1.0 Introduction 

CE2-Kleinfelder Joint Venture (CE2-Kleinfelder JV) has prepared this Technical 
Memorandum to present the results of a chemical data gap investigation conducted in the 
shallow groundwater within Parcel E-2, Hunters Point Shipyard (HPS), San Francisco, California 
(Figure 1).  This work was performed for the U.S. Department of the Navy (Navy), Base 
Realignment and Closure (BRAC) Project Management Office West, in accordance with 
Contract No. N62473-07-C-3001. 

The investigation was conducted by the CE2-Kleinfelder JV with portions of the work 
subcontracted to a geophysical survey firm, a temporary well point installation (drilling) firm, 
analytical laboratories, a third-party data validation company, and a land surveyor.  The project 
was conducted in accordance with the following documents: 

• Work Plan for Groundwater Investigation at Parcel E-2, Hunters Point Shipyard, San 
Francisco, California (CE2-Kleinfelder JV, 2008a). 

• Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance 
Project Plan) for Groundwater Investigation at Parcel E-2 (CE2-Kleinfelder JV, 
2008b).  This document was published as an appendix A to the Work Plan. 

In February 2008, the Environmental Protection Agency (EPA), Department of Toxic 
Substances Control (DTSC), and the Regional Water Quality Control Board (RWQCB) provided 
the Navy with comments on the above documents.  The Response to Comments (RTC) is 
included as Appendix A.  As part of the response to comments, an additional six temporary wells 
were installed during the implementation of work scope under the above-referenced Work Plan 
and Final Sampling and Analysis Plan (SAP).  Groundwater samples were collected for chemical 
analysis from these locations and the results are reported in this Technical Memorandum. 

Prior to implementing the work under the above documents, key personnel reviewed the 
Final SAP as indicated in the project personnel sign-off sheets included in Appendix B. 

1.1 Project Objectives 

The Data Quality Objectives (DQOs) for this investigation were developed in accordance 
with the seven-step process presented in the Uniform Federal Policy for Quality Assurance 
Project Plans (UFP-QAPP) guidance (EPA, 2005).  The DQO process was described in the SAP 
and includes the problem and the temporal, spatial, and resource boundaries; defines the 
decisions to be made during the project; and identifies data and other inputs required for 
decision-making.  These objectives have, in turn, identified the sampling and analytical methods 
and quality assurance procedures that were followed during the investigation.  

The Navy is currently in the process of preparing an RI/FS report for the contiguous area 
consisting of the closed Industrial Landfill (hereafter identified as the “Parcel E-2 Landfill”) and 
the immediate adjacent areas.  Through comments on the FS, the BCT requested that additional 
analytical data be obtained.  The approach to obtaining the necessary additional groundwater 
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analytical data was developed in the August 2007 BCT meeting.  The identified contaminants of 
concern are: 

• Total petroleum hydrocarbons (TPH) - purgeables. 

• Total petroleum hydrocarbons - extractables. 

• Ammonia (as nitrogen). 

• PCBs. 

• Dissolved metals. 

This groundwater investigation is part of ongoing efforts by the Navy to address 
contamination at HPS Parcel E-2 in accordance with Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) by providing data for use in preparing the Parcel 
E-2 Feasibility Study (FS) report.  The FS is a mechanism for characterizing the nature and 
extent of site risks and evaluating potential remedial alternatives. 

The specific goals of this study presented below are intended to provide supplemental data 
for the evaluation of remedial alternatives in the FS for Parcel E-2: 

1. Provide data to evaluate whether landfill contaminants are present in A-Aquifer 
groundwater at the shoreline. 

2. Provide data to evaluate whether landfill contaminants are present in A-Aquifer 
groundwater at the upper panhandle. 

3. Provide data from the A-Aquifer to evaluate the effectiveness of the PCB Hot Spot 
Area soil removal action. 

4. Provide data to evaluate whether A-Aquifer groundwater beneath the metal slag 
excavation area of the Parcel E-2 panhandle has been impacted by dissolved metals. 

1.2 Scope of Work 

The site investigation consisted of the following field activities: 

1. A geophysical survey was conducted to identify potential subsurface obstructions. 

2. 61 temporary wells were installed in the A-Aquifer using DPT. 

3. Grab groundwater samples were collected from the 61 temporary wells and 7 
previously installed A-Aquifer piezometers. 

4. A location and elevation survey was conducted for  the temporary well locations and 
to update horizontal coordinates and elevations of the seven piezometers. 

Temporary well and piezometer locations are shown on Figure 2.  In response to regulatory 
request, installation and groundwater sampling of six temporary wells (TW056, TW057B, 
TW058, TW059, TW060, and TW061) were included in the above scope of work subsequent to 
the issuance of the Final SAP.  The addition of these locations is included in the June 2008 
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Addendum 1 to the Final SAP.  Sampling of these wells for chemical analysis was consistent 
with the procedures described in the Final SAP.  One of the total 62 planned temporary wells 
was not installed because uneven terrain and observed surface obstructions made the location 
inaccessible to the drill rig.  

Additionally, field measurements of temperature, specific conductance, and pH were 
collected during this investigation. 

In February 2008, the BCT requested the addition of groundwater sampling and analysis for 
the following radionuclides: 

• Cesium-137 (Cs-137). 

• Cobalt-60 (Co-60). 

• Radium-226 (Ra-226). 

• Strontium-90 (Sr-90). 

Sampling for these radionuclides will be conducted upon approval of Addendum 1 to the 
Final SAP and the results will be reported in a Supplemental Technical Memorandum. 

1.3 Regulatory Framework 

The following section presents the project regulatory framework. 

1.3.1 Principal Decision Makers 

Ongoing base closure work at HPS is overseen by the Navy’s Base Realignment and Closure 
(BRAC) Program Management Office (PMO) West, in San Diego, California.  As the lead 
agency under Executive Order 12580, the Navy has authority over evaluation of risk, remedy 
selection alternative, and overall public participation at HPS.  The Navy is coordinating with the 
U.S. EPA, DTSC, and the RWQCB. 

1.3.2 Technical or Regulatory Standards 

This groundwater investigation was conducted under the auspices of a Federal Facilities 
Agreement (FFA) that provides a procedural framework and schedule for the CERCLA cleanup 
process at HPS. 

1.3.3 Permitting Requirements  

In accordance with Section 121(e) of CERCLA 1980 [CERCLA, 42 United States Code, 
Section 9621(e)], as amended, which states that no federal, state, or local permits shall be 
required for the portion of any removal or remedial action conducted entirely onsite, the work 
activities to be conducted do not require permits. 

1.4 Boundaries of the Study 

The lateral boundary of this investigation extended from the southern/southwestern edge of 
the landfill through the Parcel E-2 panhandle, along the shoreline, and to the southeast into the 
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former PCB Hot Spot area..  Figure 2 shows the location of the temporary wells and piezometers 
from which groundwater samples were collected for analysis for this investigation. 

The vertical boundary is the bottom of the A-Aquifer beneath Parcel E-2 approximately 
10-20 feet below ground surface. 

The temporal boundary for this investigation was the first quarter of 2008.  The well 
installation, coring, and groundwater sampling was conducted during the first quarter of 2008.  
Well and piezometer location surveying was conducted in the first week of April 2008.  
Temporary well decommissioning is on hold pending completion of additional groundwater 
sampling for radionuclide analysis under Addendum 1 to the Final SAP. 

1.5 Performance or Acceptance Criteria 

Because a judgmental sampling strategy was used, statistically derived acceptance criteria on 
sampling design error are not quantifiable.  Groundwater sampling was conducted using the field 
sampling and handling methods in accordance with procedures presented in the SAP.   The data 
quality indicators (precision, accuracy, representativeness, comparability, completeness, and 
sensitivity [PARCSS]) were evaluated in accordance with the PARCSS parameters defined in the 
SAP.  A quality control summary report (QCSR) is presented as Appendix I of this technical 
memorandum. 
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2.0 Site History and Description 

The location of HPS and its parcel divisions are shown in Figure 1.  Figure 2 shows Parcel 
E-2 and the investigation locations where this scope of was performed. 

2.1 Hunters Point Shipyard Parcel E-2 Background 

HPS was owned and operated as a commercial dry dock facility until 1939, when the Navy 
purchased the property from Bethlehem Steel.  Upon the entry of the U.S. into World War II in 
1941, the Navy immediately began to expand HPS into a naval shipyard.  The Navy began 
excavation of the hills surrounding the shipyard, using the resulting spoils to expand the 
shoreline into the Bay.  Quays, docks, and support buildings were built on an expedited wartime 
schedule to support the shipyard’s mission of fleet repair and maintenance. 

Parcel E-2 is part of an area created by the Navy in the 1940s, 1950s, and 1960s by filling in 
the Bay margin with a variety of material, including soil, crushed bedrock, dredged sediments, 
and debris.  From 1976 to 1986, most of Parcel E-2 was leased to and occupied by Triple A 
Machine Shop, Inc. a privately held ship repair company, after which the Navy resumed 
occupancy. 

HPS was identified as a National Priorities List (NPL) site by the EPA in 1989.  As a result, 
the Navy is conducting investigations in accordance with CERCLA (Title 42 United States Code 
[USC] Sections [§§] 9601-9675) at a number of sites at HPS where releases of CERCLA 
hazardous substance have occurred.  As a management tool to accelerate site investigation, 
cleanup, and reuse, HPS was divided into geographic parcels and Installation Restoration sites 
within each parcel that are evaluated concurrently. 

At the time of this groundwater sampling event in March 2008, HPS was divided into six 
parcels; Parcels B, C, D, E, E-2, and F (Figure 1).  In 1992, the Navy divided HPS into five 
contiguous parcels (A, B, C, D, and E) to aid in coordination and tracking of environmental 
investigation and cleanup.  In 1996, the Navy added a sixth parcel (Parcel F), also known as the 
offshore area that encompasses an area of about 465 acres extending under the San Francisco 
Bay.  In September 2004, the Navy divided Parcel E into two parcels (Parcels E and E-2) to 
facilitate the closure of the Parcel E-2 Landfill and its adjacent areas.  In December 2004, the 
Navy transferred Parcel A to the San Francisco Redevelopment Agency who subsequently 
transferred a portion of the former Parcel A to Lennar/BVHP in 2005.  The former Parcel A area 
is referred to herein as non-Navy property (NNP). 

2.2 Site Description and Physical Setting 

Parcel E-2 consists of 47.4 acres of shoreline and lowland coast along the southwestern 
portion of HPS (Figure 1).  Parcel E-2 is bounded by: 

• Property owned by the University of California, City of San Francisco, and a portion of 
Parcel E to the north. 

• San Francisco Bay to the south. 
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• Portions of Parcel E to the east. 
• Non-Navy property (NNP) to the west outside the HPS perimeter. 

The maximum ground surface elevation in Parcel E-2 is approximately 20 feet above mean 
sea level (msl).  The Parcel E-2 Landfill is covered with either several feet of soil or a multilayer 
interim landfill cap composed of geosynthetic materials with a soil vegetative cover. 

 The area of this investigation extends from the southern/southwestern limit of the landfill 
cover throughout the upper panhandle area and along a line about 100-150 feet landward from 
the Parcel E-2 shoreline from the upper panhandle extending southwest.  The southeastern side 
of the PCB Hot Spot area located near the southern edge of the landfill was also included in this 
investigation with five temporary well locations. 

The area of this investigation has a relatively flat, general topography, and is covered by fill 
that contains non-contiguous pockets of solid waste.  The ground surface is hummocky and 
mounds of rip-rap are located discontinuously along the shoreline.  Saline emergent wetlands 
(approximately 2.38 acres) are present along the Parcel E-2 shoreline.  In addition, a 1.3-acre 
seasonally ponded area is located in the Panhandle Area of Parcel E-2 

No buildings or paved roads are present in the area of this investigation. There are several 
dirt/gravel access roads. No known underground utilities are in the area of current investigation 
temporary well installations.  An approximately 500-foot long sheet-pile wall, installed by the 
Navy in 1997, extends along the shoreline to the south of the Parcel E-2 Landfill cap. 

The former Metal Slag Area is an open field located near the southwest end of the panhandle 
extending about 50-200 feet landward from the shoreline.  Part of this area was subject to a 
Time-Critical Removal Action for removal of radiological contamination in 2005-2006. 

A former Experimental Ship Shielding Area is an open field located on the east end of the 
panhandle located adjacent and northeast of the Metal Slag Area.  There are three parts to the 
Experimental Ship Shielding Area encompassing a total of about 1.7 acres. 

The PCB Hot Spot area is oriented generally parallel with the Parcel E-2 southeastern 
shoreline.  It is set back from the shoreline between about 50 and 120 feet.  The majority of the 
area is between 200 and 300 feet wide with it tapering to about a 30-foot wide corridor along the 
northern portion of the sheetpile wall.  A soil removal action to mitigate PCB contamination was 
conducted within the PCB Hot Spot area in 2006. 

An intertidal zone, about 25 to 75 feet in width, extends along the length of the Bay shoreline 
(referred to as the “Shoreline area” on Figure 2).  This zone contains areas covered with concrete 
riprap, exposed shoreline sediments, and emergent saline wetlands. 

2.3 Site Use 

Previous investigations document that Parcel E-2 was primarily used as a landfill for 
municipal-type waste and construction debris.  Solid waste, including wood, paper, plastic, 
metal, glass, asphalt, concrete, and bricks is mixed with sand, clay, and gravel fill.  Historic 
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information indicates that industrial wastes were also disposed of in or around the landfill 
including sandblast grit, radioluminescent devices, asbestos-containing debris, paint sludge, 
solvents, and waste oils. 

2.4 Hydrogeology 

A conceptual summary of the site hydrogeology is presented in the following sections.  More 
detailed information about the site hydrogeology is available in the Draft Parcel E-2 Remedial 
Investigation/Feasibility Study Hunters Point Shipyard San Francisco, California 
(Engineering/Remediation Resources Group, Inc and Shaw Environmental, Inc., 2007). 

The hydrostratigraphic units relevant to this data gap investigation are: 

A-Aquifer - The unconfined A-Aquifer extends across all of Parcel E-2 and consists 
primarily of  heterogeneous artificial fill and marine sediments comprised of fine sand, 
clay, silt, and silty and clayey sands.  In some places the groundwater in shallow 
fractured bedrock is in hydraulic connection with the A-Aquifer.  The A-Aquifer in 
Parcel E-2 extends from first encountered groundwater a few feet below grade up to 
between about 10 feet to 20 feet below ground surface. 

Bay Mud Aquitard - The A-Aquifer is underlain by a thick, relatively impermeable 
layer of Bay Mud deposits (mostly clays and silty clays), which range in thickness from 
about 45 feet at the shoreline to about 10 feet under the central portion of the landfill.  
The Bay Mud Aquitard extends across most of Parcel E-2 except where it pinches out in 
the northernmost part of the parcel. 

Most groundwater recharge occurs by direct infiltration of precipitation falling on the upland 
areas of non-Navy property (NNP) and by precipitation falling on unpaved areas onsite, 
especially in Parcels E and E-2.  Most precipitation typically occurs November through April. 

Across most of Parcel E-2, groundwater elevations in the A-Aquifer generally range from sea 
level to 7 feet above msl.  A-Aquifer groundwater in the area of this investigation flows toward 
the San Francisco Bay  where it discharges along a tidal mixing zone. 

Groundwater elevations in the A-Aquifer are influenced by tidal fluctuations that create a 
sinusoidal pressure wave near the shoreline.  Tidal influence in the A-Aquifer decreases with 
increasing distance from the shoreline. 
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3.0 Geophysical Survey 

Norcal Geophysical Consultants, Inc. (Norcal) performed a geophysical study over the areas 
of planned temporary well installation on September 13th and 14th and November 15th and 16th, 
2007.  Appendix C contains the geophysical survey report including a full discussion of 
methodology and findings. 

The objectives of the geophysical survey included: 

• Locate potential underground utilities. 

• Assessing if proposed drilling locations would be precluded by subsurface 
obstructions. 

3.1 Methodology 

Norcal chose to divide the study area into five survey units as shown in Plate 1 of their report.  
In each survey unit, they established a grid to provide horizontal position control and performed a 
series of traverses using both vertical magnetic gradient (VMG) and terrain conductivity (TC) 
survey methods.  Data acquisition consisted of a series of parallel traverses spaced 10 feet apart.  
Magnetic data were acquired along the grid lines at approximately 5-foot intervals.  TC data were 
acquired along the northing grid lines at approximately 10-foot intervals. 

3.2 Findings 

There were numerous VMG and TC anomalies suggesting shallow subsurface debris.  
Existing monitoring wells and the sheet pile wall located near the shoreline in the southeast 
portion of Parcel E-2 were also evident on the anomaly map. 

Strong TC anomalies were detected without corresponding VMG anomalies at several 
locations near the shoreline which may be due to the close proximity of saline water of the Bay. 

No underground utilities were located.  With the exception of the sheet pile wall and existing 
monitoring wells, none of the VMG or TC anomalies were viewed as precluding drilling at those 
locations.  Therefore, drilling locations were not adjusted based on the geophysical survey. 

Details of area-specific findings are provided in Appendix C. 
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4.0 Soil Coring and Temporary Well Installation 

This section discusses the methodologies for borehole soil coring, installation of temporary 
wells, and elevation/location surveying of the temporary wells and the previously installed 
piezometers. 

4.1 Preparatory Activities 

Prior to beginning drilling, the following preparatory activities were conducted: 

• The Navy Remedial Project Manager (RPM), Resident Officer in Charge of 
Construction (ROICC) and the appropriate HPS security and fire department 
personnel were notified regarding the anticipated work. 

• Personnel leading field activities reviewed the appropriate sections of the Sampling 
and Analysis Plan (SAP) and signed the project sign-off sheet. 

• The affected personnel read the Accident Prevention Plan (APP) and associated Site-
Specific Safety and Health Plan (SSHP) and signed an acknowledgement form.  They 
also attended required HPS Radiation Awareness Training conducted by the Navy’s 
radiation contractor: Tetra Tech EC, Inc. (TtECI). 

• Underground Service Alert was notified at least two full working days in advance of 
drilling. 

4.2 Borehole Installation and Soil Coring 

Drilling and associated temporary well installation was conducted between February 13 and 
29, 2008 by Vironex of Pacheco, California (California C57 license #705927) under the 
supervision of the CE2-Kleinfelder JV field manager Tom Sayre, a California Professional 
Geologist.  The locations of the temporary wells are shown in Figure 2.  Graphical logs of 
boreholes where soil cores were collected are presented in Appendix D. 

The temporary well boreholes were advanced using DPT, using a truck-mounted 
hydraulic/percussion rig. 

The temporary well boreholes (except at the six locations where soil coring was conducted) 
were advanced using 1.75-inch diameter, steel drive rods with a sacrificial tip.  This method 
displaced soil as the drive rods were advanced and produced no soil cuttings.  Upon reaching 
total borehole depth, temporary well casings were installed through the drill rods. The drill rods 
were fully removed from the borehole, and the sand pack and bentonite seal were installed (see 
Section 4.3 below). 

Sub-surface obstructions were encountered at six proposed temporary well locations 
(TW002, TW006, TW008, TW009, TW011, and TW043).  These obstructions caused either 
drilling refusal above the borehole targeted depth or deviation of the borehole such that the well 
casing could not be properly installed.  In these instances, additional boreholes were drilled 
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approximately 5 feet laterally from the initial location until the temporary well could be installed 
successfully. 

One drilling location proposed in the SAP, between temporary wells TW048 and TW051, 
near the shoreline of the upper panhandle, was not accessible due to uneven terrain and observed 
surface obstructions and therefore not included in the sampling program. 

Continuous soil cores were collected at six temporary well locations: TW001, TW002, 
TW003, TW004, TW031, and TW033 as shown on Figure 2.  Boreholes at these locations were 
advanced at 5-foot intervals using a 1.75-inch diameter, steel sampling barrel lined with opaque 
acetate sleeves.  Soil was pushed into the sampling sleeves as the drill string was advanced.  
Upon retrieval, the acetate sleeves were cut open, and soil cores were screened using a 
photoionization detector (PID) and described by the field geologist using the Unified Soil 
Classification System (USCS) on borehole logs.  The borehole logs are presented in Appendix D.  
Temporary wells were subsequently installed at these six locations. 

Soil cores from these locations were stored as composited waste in a 55-gallon Department 
of Transportation (DOT) approved drum for waste profiling and disposal.  To allow for potential 
depth-specific radionuclide analysis by another Navy contractor, another set of companion 
borehole of equal or greater depth were advanced within about five feet of the six soil coring 
locations on March 11, 2008.  Soil cores were retrieved from these boreholes using the same 
method.  To maintain sample integrity, the acetate sleeves were not cut open and soil description 
was logged based on observations made at the end of each 5-foot coring run.  These logs are also 
included in Appendix D.  The core sleeves from the March 11 drilling were capped, labeled, and 
after passing radioactive screening at the drilling location, were stored in a locked storage 
container located within the Parcel E-2 boundaries.  These cores are awaiting possible transfer to 
another Navy contractor for radionuclide analysis, reporting, and disposal. 

Table 1 presents borehole drilling dates and total depths.  Laboratory analysis of soil samples 
was not conducted as part of the scope of work. 

4.3 Temporary Well Installation 

Temporary wells were installed at each location immediately following borehole 
advancement.  Temporary wells were constructed by manually emplacing 0.75-inch outer 
diameter PVC well casing in the drill rods, followed by removing the drill rods and emplacing 
annular filter pack (#2/16 sand) from well total depth to no more than two feet above the well 
screen.  The annular space above the san pack was backfilled using bentonite chips to 
approximately 1.0 to 0.5-feet below grade.  The annular space above the bentonite chips was 
sealed using hydrated bentonite powder to prevent surface materials or surface water from 
entering the borehole.  Table 1 summarizes the construction details of the temporary wells. 

Over the weekend of March 8 and 9, five temporary wells; TW026, TW027, TW028, 
TW030, and TW057, located in the southern half of the panhandle were vandalized.  This 
occurred before these locations were either sampled or surveyed.  On March 10, these wells were 
replaced with the same construction specifications as the originals within about five feet from the 
original locations, and were named TW026B, TW027B, TW028B, TW030B, and TW057B 
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respectively.  The original temporary wells were decommissioned by pulling out remaining 
casing to the extent possible and backfilling the boreholes to surface with Portland Type I/II 
cement. 

4.4 Temporary Well and Piezometer Surveying 

On April 3, 2008, Espinosa Surveyors, Easton, California, a California-licensed professional 
land surveyor, surveyed the elevation and location of the 61 temporary wells and 7 piezometers 
(elevation and location).  Appendix E contains the surveyor’s report. 

Table 2 summarizes the construction details of the seven piezometers including the updated 
survey data.  Ground surface and top-of-casing elevations were different than the original survey 
data obtained in 1998 when these piezometers were installed.  Copies of the original 1998 logs 
with elevation, location, and construction depth revisions based on the 2008 survey are included 
in Appendix D.  Ground surface elevation was higher at each of the seven locations ranging from 
a 0.10 to 3.59 feet increase.  This is likely attributed to additional soil placement related to the 
landfill fill cap installation conducted in August 2000 since six of the piezometers lie near the 
cap edge and one (PZ-138F) is within the cap.  Differences in top-of-casing elevations ranged 
from a decrease of 0.48 feet to an increase of 3.56 feet from measurements taken in 1998. The 
cause(s) of discrepancies between top-of-casing elevations is not known. 

4.4.1 Vertical Coordinates 

The surveyor reported the elevation at ground surface for each temporary well location to a 
precision of 0.01 ft, based on the borehole center.  The elevations were surveyed relative to the 
1929 National Geodetic Vertical Datum Vertical coordinates, and were reported as feet relative 
to mean sea level (msl). 

4.4.2 Geographic Coordinates 

The surveyor reported the geographic coordinates at the center of each temporary well to a 
precision of plus or minus 0.1 ft. The geographic coordinates of the temporary wells were 
surveyed using the 1927 North American Datum State Plane Coordinate System, California, 
Zone 3. 

The seven piezometers were also surveyed according to the above procedures, and also 
included elevation surveying of the top of well casing in addition to ground elevation. 

4.5 Temporary Well Decommissioning 

The temporary surface seal and well screens removal has been postponed until after 
additional groundwater sampling for radionuclides is conducted under Addendum 1 to the Work 
Plan for Groundwater Investigation at Parcel E-2.  Well decommissioning will be accomplished 
by using a winch to pull the PVC casing out of the boreholes.  Boreholes will then be backfilled 
with neat Portland Type I/II cement grout. 
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4.6 Equipment Decontamination 

Reusable drilling and sampling equipment was decontaminated prior to and after use.  This 
included soil core barrels and drive rods.  Decontamination was conducted by Vironex 
personnel. 
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5.0 Groundwater Sampling Methodology 

Groundwater samples were collected from the temporary wells and seven piezometers as 
shown on Figure 2.  Table 3 summarizes sampling information including location and sample 
IDs, dates of sampling, analytical suite, and field measurements of temperature, specific 
conductivity, and pH. 

Prior to sampling, depth to water was measured with an electric water level indicator, relative 
to top of casing. 

Groundwater samples were collected from temporary wells once water levels were at least 
three feet above the well bottom.  Groundwater samples were collected from existing 
piezometers regardless of initial water level.  Samples were collected using a peristaltic pump 
located at ground surface with well-specific, disposable, Teflon-lined, plastic tubing lowered to 
within one foot of the bottom of each temporary well or piezometer.  If the well/piezometer ran 
dry during the initial sampling attempt, samples were collected on subsequent days as water 
recharged into the well/piezometer. 

Groundwater samples were collected by purging the wells/piezometers at a rate of < 500 
mL/minute to minimize turbidity and potential volatilization of lighter petroleum hydrocarbons.  
Stabilization parameter monitoring was not applicable to this sampling technique.  However, pH, 
specific conductance, and temperature were measured once at each location during sampling. 

Samples were collected directly into pre-cleaned, laboratory-supplied sample containers.  
The volatile organic analysis (VOA) vials (for TPH-purgeables) were filled to a positive 
meniscus and were inspected for air bubbles.  If air bubbles were detected, the vial was discarded 
and a replacement vial was filled.  If air bubbles persisted, VOAs without preservative were used 
and a notation was made to the chain of custody. 

Samples for dissolved metals analyses were collected in containers without preservative. The 
analytical laboratory filtered the samples using a 0.45 micron filter and added nitric acid 
preservative within 24 hours of receipt and prior to analysis. 

Samples were collected at each well/piezometer, as applicable to each location, in the 
following order: 

1. TPH-purgeables. 

2. TPH-extractables. 

3. PCBs. 

4. Dissolved metals. 

5. Ammonia, as nitrogen. 

The sample containers were placed in an ice-filled cooler for transport to the analytical 
laboratory Agriculture and Priority Pollutants Laboratory, Inc. (APPL) of Fresno, California 
following chain-of-custody protocol.  The chain-of-custody records are presented in Appendix F. 
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6.0 Management of Investigation-Derived Waste 

Investigation-derived waste (IDW) generated by this project included equipment 
decontamination water (rinsate), soil cores, used personal protective equipment (PPE), and 
drilling-related solid waste (such as used temporary well casings and acetate sleeves from soil 
coring).   

Equipment decontamination rinsate was collected in DOT-approved 55-gallon drums and 
transported to the CE2-Kleinfelder JV field office where it was transferred into the 4,000-gallon 
storage tank used for storing purgewater from the Basewide Groundwater Monitoring Program.  
That water was managed according to the IDW Management Plan for that Program. 

Soil cores were generated from two sources; (1) boreholes advanced for installation of  
temporary wells TW001, TW002, TW003, TW004, TW031, and TW033, and (2) boreholes 
advanced at these six locations to collect soil core samples. 

The cores from the well installation were placed within one DOT-approved 55-gallon steel 
drum, labeled, and stored in Parcel E-2.  This soil was screened for radioactivity by another 
Navy contractor.  Pending receipt of the screening results, the soil will be profiled and disposed 
of off-site.  Profiling and disposal will be reported as a part of the future groundwater 
radiological data addendum to this technical memorandum. 

The soil core samples collected were retained in the acetate sampling sleeves, capped, 
labeled, and stored in the on-site CE2-Kleinfelder JV storage container located in Parcel E-2.  
This core was screened for elevated radioactivity by another Navy contractor during drilling.  No 
elevated radioactivity was detected.  These samples are awaiting possible transfer to another 
Navy contractor for radionuclide analysis. 

Regular trash and PPE were placed in waste bins for offsite disposal as non-hazardous waste. 
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7.0 Groundwater Analytical Results 

The groundwater samples were analyzed by APPL for: 

• TPH-purgeables by EPA Method 8015B. 

• TPH-extractables by EPA Method 8015B. 

• Ammonia (as nitrogen) by EPA Method 350.1. 

• PCBs by EPA Method 8082. 

• Dissolved metals by EPA Method 6010B with EPA Method 7470A for mercury. 

Table 3 shows the analyses performed for each sampling location.  Tables 4 though 7 present 
the analytical results for the samples collected during this investigation, including field 
duplicates and trip blanks.  Plate 1 shows the analytical results for the non-metal analytes and for 
selected metals (copper, lead, mercury, nickel, and zinc).  The laboratory analytical reports 
TPH-purgeables as TPH gasoline.  TPH-extractables is reported as (1) TPH diesel and (2) TPH 
motor oil. 

Executed chain-of-custody documents are included as Appendix F. 

Laboratory analytical reports are incorporated into the data validation report and included as 
Appendix G. 

7.1 Total Petroleum Hydrocarbons 

Groundwater samples for TPH-gasoline, TPH-diesel, and TPH-motor oil analysis were 
collected from 53 temporary wells and 7 piezometers.  Location-specific concentration values for 
TPH as gasoline, diesel, and motor oil are presented in Table 4. 

TPH-gasoline was detected in groundwater at 25 of the 60 sampled locations.  
Concentrations ranged from an estimated value of 11 micrograms per liter (µg/L) (“J”-qualified) 
to 230 µg/L. 

TPH-diesel was detected in groundwater 58 of the 60 sampled locations.  Concentrations 
ranged from 56 µg/L to 7,100 µg/L. 

TPH-motor oil was detected in groundwater at 55 of the 60 sampled locations.  
Concentrations ranged from an estimated value of 270 µg/L to 9,200 µg/L. 

A visible sheen and hydrocarbon odor was observed on soil collected between 10 and 15 feet 
below grade from the borehole for TW031 (BH039) and the adjacent second borehole BH039B. 
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7.2 Ammonia 

Groundwater samples for ammonia analysis were collected from 48 temporary wells and 7 
piezometers. 

Ammonia was detected in groundwater at 54 of the 55 sampled locations.  Concentrations 
ranged from an estimated value of 140 µg/L (“J”-qualified) to 31,700 µg/L.  Location-specific 
concentration values for ammonia are presented in Table 5. 

7.3 PCBs 

Groundwater samples for PCBs (Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260) 
analysis were collected from 53 temporary wells and 7 piezometers. 

PCBs were detected in groundwater water from 10 of the 60 sampled locations.  
Concentrations ranged from an estimated value of 0.27 µg/L to 7.2 µg/L.  The project 
quantitation limit for each analyte was 0.5 µg/L.  There were no locations with more than one 
Aroclor detected. 

Aroclor 1016 was detected in groundwater samples from four locations at concentrations 
ranging from an estimated value of 0.92 µg/L to 2.6 µg/L. 

Aroclor 1254 was detected in one groundwater sample at a concentration of 7.2 µg/L. 

Aroclor 1260 was detected in groundwater samples from four locations at concentrations 
ranging from an estimated value of 0.27 µg/L to 1 µg/L. 

Location-specific concentration values for PCBs are presented in Table 6. 

7.4 Dissolved Metals 

Groundwater samples for dissolved metals analysis were collected from 56 temporary wells 
and 7 piezometers. 

Multiple metals were detected in groundwater samples in each of the 62 locations.  
Concentration ranges were analyte-specific.  Location-specific concentration values for dissolved 
metals are presented in Table 7. 
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8.0 Data Quality, Verification, and Validation  

A Quality Control Summary Report (QCSR) is included in Appendix I.  This summarizes the 
QC sampling procedures and analytical results, the findings of the data validation process 
relative to the SAP-defined data quality indicators, and the data storage process.  The data 
quality indicators either met or exceeded the acceptance criteria as defined in the SAP and is 
therefore meets the project Data Quality Objectives. 
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Table 1.  Temporary well construction details. 

Investigation 
goal # 1

Installation location 
area 2

Temporary 
Well ID 

Borehole 
ID 

Date 
installed 

Grade 
elevation    
(ft above 

MSL) 

Total 
boring 
depth       

(ft below 
grade) 

Total 
boring 
depth       

(ft above 
MSL) 

Top of 
casing      

(ft above 
grade) 

Top of 
screen    

(ft 
below 
grade) 

Bottom 
of screen   
(ft below 
grade) 

Top of 
screen    

(ft 
above 
MSL) 

Bottom 
of screen    
(ft above 

MSL) 

Top of 
sand 

pack (ft 
below 
grade) 

Bottom 
of sand 
pack (ft 
below 
grade) 

Top of 
sand 
pack    

(ft 
above 
MSL) 

Bottom 
of sand 
pack (ft 
above 
MSL) 

Comments 

2 panhandle TW001 BH020 02/13/08 7.49  15.0  (7.5) 1.1  4.0  14.0  3.5  (6.5) 2.0  15.0  5.5  (7.5) Soil coring location. 

2 panhandle boring only BH020B 03/11/08 NS 15.0  NA NA NA NA NA NA NA NA NA NA Adjacent to TW001.  Soil core retained.*  Grouted borehole. 

2 panhandle boring only BH023 02/13/08 NS 6.5  NA NA NA NA NA NA NA NA NA NA Soil coring location. 1st attempt, refusal at 6.5 ft.  Grouted borehole. 

2 panhandle TW002 BH023B 02/13/08 7.15  15.0  (7.9) 1.5  3.8  13.8  3.4  (6.7) 1.8  14.8  5.4  (7.7) Soil coring location.  2nd attempt.  Well installed. 

2 panhandle boring only BH023C 03/11/08 NS 15.0  NA NA NA NA NA NA NA NA NA NA Adjacent to TW002.  Soil core retained.*  Grouted borehole. 

2 panhandle TW003 BH034 02/14/08 6.94  15.0  (8.1) 1.4  1.2  11.2  5.7  (4.3) 0.5  11.2  6.4  (4.3) Soil coring location. 

2 panhandle boring only BH034B 03/11/08 NS 9.0  NA NA NA NA NA NA NA NA NA NA Adjacent to TW003.  1st return attempt for collecting soil core.  Refusal at 
9 ft.  Grouted borehole. 

2 panhandle boring only BH034C 03/11/08 NS 14.5  NA NA NA NA NA NA NA NA NA NA Adjacent to TW003.  2nd return attempt for collecting soil core.  Refusal at 
14.5 ft.  Grouted borehole. 

2 panhandle boring only BH034D 03/11/08 NS 15.0  NA NA NA NA NA NA NA NA NA NA Adjacent to TW003.  3rd return attempt for collecting soil core. Soil core 
retained.*  Grouted borehole. 

2 panhandle TW004 BH031 02/14/08 6.67  15.0  (8.3) 1.4  0.8  10.8  5.9  (4.1) 0.2  11.2  6.5  (4.5) Soil coring location. 

2 panhandle boring only BH031B 03/11/08 NS 15.0  NA NA NA NA NA NA NA NA NA NA Adjacent to TW004.  Soil core retained.*  Grouted borehole. 

2 panhandle TW005 BH032 02/14/08 7.07  11.0  (3.9) 1.0  1.0  11.0  6.1  (3.9) 0.5  11.0  6.6  (3.9)   

2 panhandle boring only BH033 02/14/08 NS 8.0  NA NA NA NA NA NA NA NA NA NA 1st attempt.  Refusal at 8 ft.  Grouted borehole. 

2 panhandle boring only BH033B 02/14/08 NS 5.0  NA NA NA NA NA NA NA NA NA NA 2nd attempt.  Refusal at 5 ft.  Grouted borehole. 

2 panhandle TW006 BH033C 02/14/08 7.01  10.0  (3.0) 2.6  0.0  10.0  7.0  (3.0) 0.2  10.0  6.8  (3.0) 3rd attempt.  Well installed. 

2 panhandle TW007 BH047 02/14/08 7.49  10.5  (3.0) 1.8  0.5  10.5  7.0  (3.0) 0.2  10.5  7.3  (3.0)   

2 panhandle boring only BH048 02/14/08 NS 10.0  NA NA NA NA NA NA NA NA NA NA 1st attempt.  Obstruction deviates rods preventing well installation.  
Grouted borehole. 

2 panhandle boring only BH048B 02/14/08 NS 10.0  NA NA NA NA NA NA NA NA NA NA 2nd attempt.  Obstruction deviates rods preventing well installation.  
Grouted borehole. 

2 panhandle TW008 BH048C 02/14/08 7.74  11.0  (3.3) 1.6  1.0  11.0  6.7  (3.3) 0.5  11.0  7.2  (3.3) 3rd attempt.  Well installed. 

2 panhandle boring only BH049 02/15/08 NS 11.0  NA NA NA NA NA NA NA NA NA NA 1st attempt.  Rods clogged preventing well installation.  Grouted borehole. 

2 panhandle boring only BH049B 02/15/08 NS 9.0  NA NA NA NA NA NA NA NA NA NA 2nd attempt.  Total depth 9 ft, but obstruction deviates rods at 5.5 ft.  
Grouted borehole. 

2 panhandle TW009 BH049C 02/15/08 7.80  8.6  (0.8) 1.2  3.6  8.6  4.2  (0.8) 1.6  8.6  6.2  (0.8) 3rd attempt.  Still meeting obstruction.  Shorter-screened well installed. 

2 panhandle TW010 BH050 02/15/08 7.02  10.8  (3.8) 1.5  0.8  10.8  6.2  (3.8) 0.3  10.8  6.7  (3.8)   

2 panhandle boring only BH025 02/15/08 NS 6.5  NA NA NA NA NA NA NA NA NA NA 1st attempt.  Refusal at 6.5 ft.  Grouted borehole. 

2 panhandle TW011 BH025B 02/15/08 8.20  10.7  (2.5) 2.0  0.7  10.7  7.5  (2.5) 0.5  10.7  7.7  (2.5) 2nd attempt.  Well installed. 

2 panhandle TW012 BH029 02/15/08 7.05  10.6  (3.6) 2.1  0.6  10.6  6.5  (3.6) 0.3  10.6  6.8  (3.6)   

1 panhandle TW013 BH013 02/15/08 10.05  18.3  (8.3) 1.5  8.3  18.3  1.8  (8.3) 3.4  18.3  6.7  (8.3)   

1 panhandle TW014 BH012 02/15/08 11.05  19.1  (8.1) 0.9  9.1  19.1  2.0  (8.1) 3.3  19.1  7.8  (8.1)   

1 panhandle TW015 BH011 02/19/08 10.21  18.8  (8.6) 1.2  8.8  18.8  1.4  (8.6) 6.8  18.8  3.4  (8.6)   

1 panhandle TW016 BH010 02/19/08 8.30  18.6  (10.3) 1.4  8.6  18.6  (0.3) (10.3) 6.6  18.6  1.7  (10.3)   

1 panhandle TW017 BH009 02/19/08 10.27  19.2  (8.9) 0.8  9.2  19.2  1.1  (8.9) 4.3  19.2  6.0  (8.9)   

1 panhandle TW018 BH008 02/19/08 10.63  17.2  (6.6) 1.5  7.2  17.2  3.4  (6.6) 5.2  17.2  5.4  (6.6)   

1 panhandle TW019 BH007 02/19/08 9.53  15.4  (5.9) 1.5  5.4  15.4  4.1  (5.9) 3.4  15.4  6.1  (5.9)   
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Table 1.  Temporary well construction details. 

Investigation 
goal # 1

Installation location 
area 2

Temporary 
Well ID 

Borehole 
ID 

Date 
installed 

Grade 
elevation    
(ft above 

MSL) 

Total 
boring 
depth       

(ft below 
grade) 

Total 
boring 
depth       

(ft above 
MSL) 

Top of 
casing      

(ft above 
grade) 

Top of 
screen    

(ft 
below 
grade) 

Bottom 
of screen   
(ft below 
grade) 

Top of 
screen    

(ft 
above 
MSL) 

Bottom 
of screen    
(ft above 

MSL) 

Top of 
sand 

pack (ft 
below 
grade) 

Bottom 
of sand 
pack (ft 
below 
grade) 

Top of 
sand 
pack    

(ft 
above 
MSL) 

Bottom 
of sand 
pack (ft 
above 
MSL) 

Comments 

1 panhandle TW020 BH006 02/19/08 8.25  13.9  (5.7) 1.1  3.9  13.9  4.4  (5.7) 2.0  13.9  6.3  (5.7) 600 lbs sand used to fill annulus. 

1 panhandle TW021 BH005 02/20/08 7.43  13.0  (5.6) 2.0  3.0  13.0  4.4  (5.6) 1.0  13.0  6.4  (5.6)   

2 panhandle TW022 BH016 02/20/08 6.29  11.7  (5.4) 3.0  1.7  11.7  4.6  (5.4) 0.5  11.7  5.8  (5.4)   

2 panhandle TW023 BH021 02/20/08 5.28  11.5  (6.2) 1.5  1.5  11.5  3.8  (6.2) 0.5  11.5  4.8  (6.2)   

2 panhandle TW024 BH022 02/20/08 6.90  11.1  (4.2) 3.0  1.1  11.1  5.8  (4.2) 0.5  11.1  6.4  (4.2)   

2 panhandle TW025 BH026 02/20/08 8.54  11.2  (2.7) 3.0  1.2  11.2  7.3  (2.7) 0.5  11.2  8.0  (2.7)   

4 metal slag TW026B BH055 03/10/08 5.42  12.7  (7.3) 2.3  2.7  12.7  2.7  (7.3) 0.7  12.7  4.7  (7.3) TW026 (installed 02/20/08) was vandalized & reinstalled as TW026B. 

4 metal slag TW027B BH054 03/10/08 5.65  13.6  (8.0) 1.4  3.6  13.6  2.1  (8.0) 1.6  13.6  4.1  (8.0) TW027 (installed 02/20/08) was vandalized & reinstalled as TW027B. 

4 metal slag TW028B BH052 03/10/08 5.29  13.2  (7.9) 1.8  3.2  13.2  2.1  (7.9) 1.2  13.2  4.1  (7.9) TW028 (installed 02/20/08) was vandalized & reinstalled as TW028B. 

4 metal slag TW029 BH053 02/20/08 4.89  11.8  (6.9) 3.1  1.8  11.8  3.1  (6.9) 0.5  11.8  4.4  (6.9)   

4 metal slag TW030B BH056 03/10/08 5.49  12.5  (7.0) 2.5  2.5  12.5  3.0  (7.0) 0.5  12.5  5.0  (7.0) TW030 (installed 02/20/08) was vandalized & reinstalled as TW030B. 

1 landfill area TW031 BH039 02/21/08 7.80  20.0  (12.2) 3.0  1.8  11.8  6.0  (4.0) 0.8  11.8  7.0  (4.0) Soil coring location. 

1 landfill area boring only BH039B 03/11/08 NS 20.0  NA NA NA NA NA NA NA NA NA NA Adjacent to TW031.  Soil core retained.*  Grouted borehole. 

1 landfill area TW032 BH038 02/21/08 7.63  12.4  (4.8) 2.6  2.4  12.4  5.2  (4.8) 0.5  12.4  7.1  (4.8)   

1 landfill area TW033 BH037 02/21/08 7.87  20.0  (12.1) 2.6  2.1  12.1  5.8  (4.2) 0.5  12.1  7.4  (4.2) Soil coring location. 

1 landfill area boring only BH037B 03/11/08 NS 20.0  NA NA NA NA NA NA NA NA NA NA Adjacent to TW033.  Soil core retained.*  Grouted borehole. 

3 PCB Hot Spot TW034 BH042 02/22/08 7.50  19.5  (12.0) 0.9  9.5  19.5  (2.0) (12.0) 2.0  19.5  5.5  (12.0)   

3 PCB Hot Spot TW035 BH043 02/22/08 7.52  18.1  (10.6) 1.9  8.1  18.1  (0.6) (10.6) 1.0  18.1  6.5  (10.6)   

3 PCB Hot Spot TW036 BH044 02/22/08 7.59  14.3  (6.7) 0.7  4.3  14.3  3.3  (6.7) 1.0  14.3  6.6  (6.7)   

3 PCB Hot Spot TW037 BH045 02/22/08 7.75  11.9  (4.2) 3.2  1.9  11.9  5.9  (4.2) 0.9  11.9  6.9  (4.2)   

3 PCB Hot Spot TW038 BH046 02/22/08 8.00  12.3  (4.3) 2.8  2.3  12.3  5.7  (4.3) 1.0  12.3  7.0  (4.3)   

1 landfill area TW039 BH041 02/25/08 11.49  13.2  (1.7) 1.8  3.2  13.2  8.3  (1.7) 1.2  13.2  10.3  (1.7)   

1 landfill area TW040 BH040 02/25/08 10.28  14.3  (4.0) 0.7  4.3  14.3  6.0  (4.0) 0.7  14.3  9.6  (4.0)   

1 panhandle TW041 BH036 02/25/08 6.87  12.5  (5.6) 2.5  2.5  12.5  4.4  (5.6) 0.5  12.5  6.4  (5.6)   

1 panhandle TW042 BH035 02/25/08 6.05  11.7  (5.7) 3.0  1.7  11.7  4.4  (5.7) 0.5  11.7  5.6  (5.7)   

2 panhandle boring only BH015 02/25/08 NS 6.0  NA NA NA NA NA NA NA NA NA NA 1st attempt.  Refusal at 6 ft.  Grouted borehole. 

2 panhandle boring only BH015B 02/25/08 NS 6.0  NA NA NA NA NA NA NA NA NA NA 2nd attempt.  Refusal at 6 ft.  Grouted borehole. 

2 panhandle TW043 BH015C 02/25/08 6.99  12.1  (5.1) 2.9  2.1  12.1  4.9  (5.1) 0.5  12.9  6.5  (5.9) 3rd attempt.  Well installed. 

2 panhandle TW044 BH014 02/25/08 6.66  11.0  (4.3) 3.0  1.0  11.0  5.7  (4.3) 0.5  11.0  6.2  (4.3)   

2 panhandle TW045 BH024 02/25/08 7.47  11.4  (3.9) 3.0  1.4  11.4  6.1  (3.9) 0.5  11.4  7.0  (3.9)   

2 panhandle TW046 BH019 02/26/08 7.06  12.0  (4.9) 3.0  2.0  12.0  5.1  (4.9) 0.5  12.0  6.6  (4.9)   

2 panhandle TW047 BH018 02/26/08 6.85  12.4  (5.6) 2.6  2.4  12.4  4.5  (5.6) 0.5  12.4  6.4  (5.6)   

1 panhandle TW048 BH001 02/26/08 9.22  15.2  (6.0) 0.2  5.2  15.2  4.0  (6.0) 1.9  15.2  7.3  (6.0)   

2 panhandle TW049 BH028 02/26/08 6.17  11.9  (5.7) 3.1  1.9  11.9  4.3  (5.7) 0.9  11.9  5.3  (5.7) Sheen on water surface and hydrocarbon odor. 

2 panhandle TW050 BH027 02/26/08 5.90  11.4  (5.5) 1.5  1.4  11.4  4.5  (5.5) 0.7  11.4  5.2  (5.5)   
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Table 1.  Temporary well construction details. 

Investigation 
goal # 1

Installation location 
area 2

Temporary 
Well ID 

Borehole 
ID 

Date 
installed 

Grade 
elevation    
(ft above 

MSL) 

Total 
boring 
depth       

(ft below 
grade) 

Total 
boring 
depth       

(ft above 
MSL) 

Top of 
casing      

(ft above 
grade) 

Top of 
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of screen   
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of screen    
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pack (ft 
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Bottom 
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pack (ft 
below 
grade) 

Top of 
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pack    

(ft 
above 
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Bottom 
of sand 
pack (ft 
above 
MSL) 

Comments 

1 panhandle TW051 BH003 02/27/08 4.71  11.0  (6.3) 3.0  1.0  11.0  3.7  (6.3) 0.5  11.0  4.2  (6.3)   

1 panhandle TW052 BH004 02/27/08 4.06  11.0  (6.9) 3.0  1.0  11.0  3.1  (6.9) 0.5  11.0  3.6  (6.9)   

2 panhandle TW053 BH017 02/27/08 4.31  11.0  (6.7) 3.0  1.0  11.0  3.3  (6.7) 0.5  11.0  3.8  (6.7)   

2 panhandle TW054 BH051 02/27/08 6.93  11.0  (4.1) 3.0  1.0  11.0  5.9  (4.1) 0.5  11.0  6.4  (4.1)   

2 panhandle TW055 BH030 02/27/08 7.05  11.4  (4.4) 3.0  1.4  11.4  5.7  (4.4) 0.5  11.4  6.6  (4.4)   

1 panhandle TW056 BH057 02/27/08 5.47  14.3  (8.8) 0.7  4.3  14.3  1.2  (8.8) 2.3  14.3  3.2  (8.8)   

1 panhandle TW057B BH058 03/10/08 6.10  14.5  (8.4) 0.5  4.5  14.5  1.6  (8.4) 0.5  14.5  5.6  (8.4) TW057 (installed 02/27/08) was vandalized & reinstalled as TWO57B. 

1 panhandle TW058 BH059 02/27/08 5.89  14.8  (9.0) 3.0  4.8  14.8  1.1  (9.0) 1.8  14.8  4.1  (8.9)   

4 panhandle TW059 BH060 03/10/08 4.12  13.5  (9.4) 1.5  3.5  13.5  0.6  (9.4) 1.5  13.5  2.6  (9.4)   

4 panhandle TW060 BH061 03/10/08 8.38  18.1  (9.7) 6.4  8.1  18.1  0.3  (9.7) 6.1  18.1  2.3  (9.7)   

4 panhandle TW061 BH062 03/10/08 8.74  17.3  (8.6) 2.4  7.3  17.3  1.4  (8.6) 5.3  17.3  3.4  (8.6)   

    NA BH002 NA                          Location inaccessible. No well installed at proposed location. 

 
 

Notes: 
1 = Investigation goal #’s based on the four goals presented in Worksheet #17 of the Sampling and Analysis Plan, February 2008 as follows: 
 #1:  Provide data to evaluate whether landfill contaminants are present in A-Aquifer groundwater at the shoreline. 
 #2:  Provide data to evaluate whether landfill contaminants are present in A-Aquifer groundwater at the upper panhandle. 
 #3:  Provide data from the A-Aquifer to evaluate the effectiveness of the PCB Hot Spot Area removal action. 
 #4:  Provide data to evaluate whether A-Aquifer groundwater beneath the metal slag excavation area of the Parcel E-2 panhandle has been impacted by metals. 
2 = Installation location area identifies the physical location of the well/borehole as shown on Figure 2 and Plate 1. 
* = Soil core for potential future analytical use by RASO collected from boreholes drilled on 03/11/08 at locations between 5.5 and 7 laterally away from corresponding temporary wells. 
Top of casing:  height above ground taken from post-installation notes 02/29 and 03/03; reinstalled wells (labelled "B") as noted after reinstallation.  Elevations not surveyed. 
NA = not applicable 
NS = not surveyed 
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Table 2.  Piezometer construction details. 

Piezometer 
ID 

Date 
installed 

Piezometer 
diameter 
(inches) 

Grade 
elevation      
(ft above 

MSL) 

Total 
boring 
depth       

(ft below 
grade) 

Total 
boring 
depth       

(ft above 
MSL) 

Top of 
casing 

(ft above 
MSL) 

Top of 
screen     

(ft 
below 
grade) 

Bottom 
of screen   
(ft below 
grade) 

Top of 
screen      

(ft above 
MSL) 

Bottom of 
screen      

(ft above 
MSL) 

PZ-131F 01/05/98 1.25 11.07 8.2  2.9  13.37 3.2  8.2  7.9  2.9  

PZ-138E 01/26/98 1.25 12.01 13.4  (1.4) 14.22 5.4  10.4  6.6  1.6  

PZ-138F 01/26/98 1.25 16.99 19.6  (2.6) 19.30 12.6  17.6  4.4  (0.6) 

PZ-144E 01/26/98 1.25 12.59 16.2  (3.6) 14.91 8.2  13.2  4.4  (0.6) 

PZ-150D 01/26/98 1.25 12.02 17.5  (5.5) 14.82 12.5 17.5  (0.5)  (5.5) 

PZ-150E 01/29/98 1.25 12.34 13.3  (1.0) 14.91 8.3  13.3  4.0  (1.0) 

PZ-161D 01/29/98 1.25 12.10 17.1  (5.0) 14.66 11.1  16.1  1.0  (4.0) 

 
Notes:            
Construction details from boring logs generated by International Technology Corporation (International Technology Corporation [IT], 2001, “Draft, 
Groundwater Control System Evaluation Report, Hunters Point Shipyard, San Francisco, California” July 26.) were adjusted based on elevation survey 
performed under this investigation by Espinosa Surveying, April 3, 2008. 
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Table 3.  Sampling information. 

Temporary 
Well ID 

Investigation 
goal # 1

Installation location 
area 2 Sample ID Sample 

Date 
Sample 
Time 

Sample 
Type Comments TPH-

purgeables 
TPH-

extractables 

Ammonia 
as 

nitrogen 
EPA350.1 

PCBs 

Dissolved 
Metals 

EPA6010B 
7470A 

Temp C SpC  pH 

TW001 2 panhandle 0810G011 3/5/2008 1415 N  X X X X X 16.40 21.150 7.00 
TW002 2 panhandle 0810G019 3/7/2008 0937 N  X X X X X 14.38 2.179 8.31 
TW003 2 panhandle 0810G024 3/7/2008 1155 N  X X X X X 15.45 3.694 8.97 
TW004 2 panhandle 0810P014 3/7/2008 1115 N  X X X X X 15.31 0.992 7.71 
TW005 2 panhandle 0810P016 3/7/2008 1218 N  X X X X X 14.56 0.634 7.28 
TW006 2 panhandle 0810G025 3/7/2008 1218 N  X X X X X 14.40 3.883 6.91 
TW007 2 panhandle 0810P013 3/7/2008 1050 N  X X X X X 14.08 1.881 7.93 
TW008 2 panhandle 0810P012 3/7/2008 1018 N  X X X X X 13.74 2.064 7.83 
TW009 2 panhandle 0810P007 3/6/2008 1422 N  X X X X X 13.95 2.459 7.92 
TW010 2 panhandle 0810P006 3/6/2008 1347 N  X X X X X 14.27 5.257 8.03 
TW011 2 panhandle 0810P010 3/7/2008 0937 N  X X X X X 14.02 3.561 8.83 
TW011 2 panhandle 0810P011 3/7/2009 0942 FD  X X X X X    
TW012 2 panhandle 0810G014 3/5/2008 1516 N  X X X X X 14.42 12.750 6.91 
TW013 1 panhandle 0810G022 3/7/2008 1102 N  X X X X X 15.93 10.520 7.97 
TW014 1 panhandle 0810G021 3/7/2008 1038 N  X X X X X 14.84 7.980 7.78 
TW015 1 panhandle 0810G020 3/7/2008 1015 N  X X X X X 12.87 1.114 7.50 
TW016 1 panhandle 0810W006 3/6/2008 1428 N  X X X X X 13.65 2.159 7.75 
TW017 1 panhandle 0810W005 3/6/2008 1358 N  X X X X X 13.84 0.468 7.77 
TW018 1 panhandle 0810W004 3/6/2008 1317 N  X X X X X 13.54 2.384 7.38 
TW019 1 panhandle 0810W003 3/6/2008 1242 N  X X X X X 13.33 2.443 7.40 
TW020 1 panhandle 0810W002 3/6/2008 1156 N  X X X X X 12.52 2.264 7.18 
TW021 1 panhandle 0810G009 3/5/2008 1343 N  X X X X X 13.39 1.561 7.16 
TW021 1 panhandle 0810G010 3/5/2008 1348 FD  X X X X X    
TW022 2 panhandle 0810G016 3/6/2008 1042 N MS/MSD X X X X X 12.89 2.653 7.14 
TW023 2 panhandle 0810P002 3/6/2008 1045 N  X X X X X 13.30 2.534 8.19 
TW024 2 panhandle 0810G018 3/7/2008 0909 N  X X X X X 14.09 2.238 8.39 
TW025 2 panhandle 0810P005 3/6/2008 1301 N  X X X X X 14.46 5.043 8.23 

TW026B 4 metal slag 0811P029 3/11/2008 1005 N      X 14.48 9.651 7.43 
TW027B 4 metal slag 0811P025 3/10/2008 1521 N      X 16.36 2.999 9.00 
TW028B 4 metal slag 0811P024 3/10/2008 1359 N MS/MSD     X 15.70 5.601 8.85 
TW029 4 metal slag 0811P019 3/10/2008 0856 N      X 14.60 5.729 6.87 

TW030B 4 metal slag 0811P028 3/11/2008 0948 N      X 14.56 8.688 8.36 
TW031 1 landfill area 0811D007 3/10/2008 1412 N  X X X X X 15.34 3.275 6.67 
TW031 1 landfill area 0811D008 3/10/2008 1417 FD  X X X X X    
TW032 1 landfill area 0811D010 3/11/2008 0925 N  X X X X X 14.89 3.690 6.89 
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Table 3.  Sampling information. 

Temporary 
Well ID 

Investigation 
goal # 1

Installation location 
area 2 Sample ID Sample 

Date 
Sample 
Time 

Sample 
Type Comments TPH-

purgeables 
TPH-

extractables 

Ammonia 
as 

nitrogen 
EPA350.1 

PCBs 

Dissolved 
Metals 

EPA6010B 
7470A 

Temp C SpC  pH 

TW033 1 landfill area 0811D011 3/11/2008 0950 N  X X X X X 13.74 3.441 6.86 
TW033 1 landfill area 0811D012 3/11/2008 1000 FD  X X X X X    
TW034 3 PCB Hot Spot 0811P017 3/7/2008 1450 N Slow recharge – TPH samples only X X       
TW034 3 PCB Hot Spot 0811P017 3/10/2008 1018 N Slow recharge – PCBs sample only    X     
TW034 3 PCB Hot Spot 0811P017 3/11/2008 0908 N Slow recharge – water quality parameters      15.60 18.830 7.25 

TW035 3 PCB Hot Spot 0811D003 3/10/2008 1000 N 
Slow recharge – TPH purgeable collected, 
partial volume for TPH extractable sample 

collected 
X X       

TW035 3 PCB Hot Spot 0811D003 3/11/2008 0900 N Slow recharge – additional volume collected 
for TPH extractable sample (one analysis run)  X       

TW035 3 PCB Hot Spot 0811D003 3/12/2008 0935 N Slow recharge – PCBs sample and water 
quality parameters only    X  NM NM NM 

TW036 3 PCB Hot Spot 0811D002 3/10/2008 0928 N  X X  X  14.38 8.244 6.44 
TW037 3 PCB Hot Spot 0811G027 3/7/2008 1448 N Slow recharge – TPH samples only X X       
TW037 3 PCB Hot Spot 0811G027 3/10/2008 1507 N Slow recharge – PCBs sample only    X     
TW037 3 PCB Hot Spot 0810G027 3/11/2008 0845 N Slow recharge – water quality parameters      13.96 9.311 6.97 
TW038 3 PCB Hot Spot 0811G026 3/7/2008 1413 N Slow recharge – TPH samples only X X       
TW038 3 PCB Hot Spot 0811G026 3/10/2008 1502 N Slow recharge – PCBs sample only    X     
TW038 3 PCB Hot Spot 0810G026 3/11/2008 0840 N Slow recharge – water quality parameters      14.19 5.758 6.83 
TW039 1 landfill area 0811D004 3/10/2008 1045 N  X X X X X 16.41 3.175 6.72 
TW040 1 landfill area 0811D005 3/10/2008 1325 N  X X X X X 17.21 3.115 6.78 
TW040 1 landfill area 0811D006 3/10/2008 1330 FD  X X X X X    
TW041 1 panhandle 0811D013 3/11/2008 1020 N  X X X X X 17.15 3.233 6.60 
TW042 1 panhandle 0811D014 3/11/2008 1050 N  X X X X X 16.66 3.044 6.62 
TW043 2 panhandle 0810W007 3/6/2008 1456 N  X X X X X 13.51 2.209 7.78 
TW044 2 panhandle 0810G023 3/7/2008 1128 N  X X X X X 15.01 1.556 7.02 
TW045 2 panhandle 0810P015 3/7/2008 1139 N  X X X X X 15.43 2.699 7.42 
TW046 2 panhandle 0810G002 3/4/2008 1346 N  X X X X X 15.69 2.768 6.89 
TW047 2 panhandle 0810G003 3/4/2008 1430 N  X X X X X 18.43 2.020 7.38 
TW048 1 panhandle 0810G004 3/4/2008 1445 N  X X X X X 17.83 17.140 6.43 
TW049 2 panhandle 0810G012 3/5/2008 1446 N  X X X X X 14.56 5.654 8.40 
TW049 2 panhandle 0810G013 3/5/2008 1450 FD  X X X X X    
TW050 2 panhandle 0810P009 3/7/2008 0907 N  X X X X X 12.90 4.367 6.93 
TW051 1 panhandle 0810G005 3/4/2008 1517 N sheen detected and stained tubing X X X X X 12.80 4.040 7.00 
TW052 1 panhandle 0810G007 3/5/2008 1224 N  X X X X X 13.93 4.064 7.05 
TW053 2 panhandle 0810G008 3/5/2008 1255 N MS/MSD X X X X X 13.76 4.122 7.25 
TW054 2 panhandle 0810P004 3/6/2008 1220 N  X X X X X 14.53 3.168 7.30 
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Table 3.  Sampling information. 

Temporary 
Well ID 

Investigation 
goal # 1

Installation location 
area 2 Sample ID Sample 

Date 
Sample 
Time 

Sample 
Type Comments TPH-

purgeables 
TPH-

extractables 

Ammonia 
as 

nitrogen 
EPA350.1 

PCBs 

Dissolved 
Metals 

EPA6010B 
7470A 

Temp C SpC  pH 

TW055 2 panhandle 0810P003 3/6/2008 1133 N  X X X X X 13.59 4.379 7.71 
TW056 1 panhandle 0811P020 3/10/2008 0921 N  X X X X X 13.33 3.389 7.31 

TW057B 1 panhandle 0811P023 3/10/2008 1327 N  X X X X X 16.97 4.732 7.91 
TW058 1 panhandle 0811P021 3/10/2008 1112 N  X X X X X 15.45 3.904 7.80 
TW058 1 panhandle 0811P022 3/10/2008 1124 FD  X X X X X    
TW059 4 panhandle 0811P027 3/11/2008 0928 N      X 13.67 21.310 7.75 
TW060 4 panhandle 0811P030 3/11/2008 1051 N      X 16.36 25.100 8.33 
TW061 4 panhandle 0811P031 3/11/2008 1122 N      X 16.41 0.059 7.99 
PZ131F 1 landfill area 0811D015 3/11/2008 1300 N  X X X X X 13.61 0.674 6.73 
PZ138E 1 landfill area 0811D019 3/12/2008 1135 N  X X X X X 12.69 0.621 6.48 
PZ138F 1 landfill area 0811P033 3/11/2008 1407 N  X X X X X 15.46 1.455 6.74 
PZ144E 1 landfill area 0811P034 3/11/2008 1455 N  X X X X X 13.63 1.049 6.90 
PZ150D 1 landfill area 0811D016 3/11/2008 1350 N MS/MSD X X X X X 16.68 6.150 6.55 
PZ150E 1 landfill area 0811D017 3/11/2008 1445 N  X X X X X 15.36 1.588 6.57 
PZ161D 1 landfill area 0811P032 3/11/2008 1331 N  X X X X X 16.61 2.461 6.61 

Trip Blank   0810G001 3/4/2008 1330 TB  X        
Trip Blank   0810G006 3/5/2008 1145 TB  X        
Trip Blank   0810P001 3/6/2008 0900 TB  X        
Trip Blank   0810W001 3/6/2008 1215 TB  X        
Trip Blank   0810G015 3/6/2008 1015 TB  X        
Trip Blank   0810G017 3/7/2008 0830 TB  X        
Trip Blank   0810P008 3/7/2008 0900 TB  X        
Trip Blank   0811P018 3/10/2008 0830 TB  X        
Trip Blank   0811D001 3/10/2008 0800 TB  X        
Trip Blank   0811D009 3/11/2008 0822 TB  X        
Trip Blank   0811P026 3/11/2008 0849 TB  X        
Trip Blank   0811D018 3/12/2008 0800 TB  X        

 
Notes: 
1 = Investigation goal #’s based on the four goals presented in Worksheet #17 of the Sampling and Analysis Plan, February 2008 as follows: 
 #1:  Provide data to evaluate whether landfill contaminants are present in A-Aquifer groundwater at the shoreline. 
 #2:  Provide data to evaluate whether landfill contaminants are present in A-Aquifer groundwater at the upper panhandle. 
 #3:  Provide data from the A-Aquifer to evaluate the effectiveness of the PCB Hot Spot Area removal action. 
 #4:  Provide data to evaluate whether A-Aquifer groundwater beneath the metal slag excavation area of the Parcel E-2 panhandle has been impacted by metals. 
2 = Installation location area identifies the physical location of the well/borehole as shown on Figure 2 and Plate 1. 
FD =  Field Duplicate 
MS/MSD =  Matrix Spike Duplicate 
N = Normal sample 
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PCBs = Polychlorinated biphenyls 
PZ = Piezometer  
SpC = Specific conductance 
TB = Trip blank 
TPH = Total petroleum hydrocarbons  
TW = Temporary well 
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Table 4.  Analytical results for total petroleum hydrocarbons as gasoline, diesel, and motor oil in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type TPH-G  

Laboratory 
Quantitation  

Limit    
(TPH-G) 

Method 
Detection 

Limit    
(TPH-G) 

TPH-D  

Laboratory 
Quantitation 

Limit    
(TPH-D) 

Method 
Detection 

Limit    
(TPH-D) 

TPH-MO 

Laboratory 
Quantitation 

Limit      
(TPH-MO) 

Method 
Detection 

Limit    
(TPH-MO) 

 EPA Method 8015B_G (µg/L)    EPA Method 8015B_D (µg/L)   EPA Method 8015B_D (µg/L) 

PZ131F 0811D015 3/11/08 N 20 U 20 8.6 3700 J 50 40.4 9200   2500 106.0 
PZ138E 0811D019 3/12/08 N 45   20 8.6 960   50 40.4 1300 J 500 106.0 
PZ138F 0811P033 3/11/08 N 15 J 20 8.6 3900 J 50 40.4 8100   1000 106.0 
PZ144E 0811P034 3/11/08 N 37   20 8.6 1100   50 40.4 1500   500 106.0 
PZ150D 0811D016 3/11/08 N 93   20 8.6 2300   50 40.4 2000   500 106.0 
PZ150E 0811D017 3/11/08 N 94   20 8.6 3200   50 40.4 4900   500 106.0 
PZ161D 0811P032 3/11/08 N 140 J 20 8.6 1900   50 40.4 1400   500 106.0 
TW001 0810G011 3/5/08 N 20 U 20 8.6 280   50 40.4 290 J 500 106.0 
TW002 0810G019 3/7/08 N 20 U 20 8.6 740   50 40.4 1400   500 106.0 
TW003 0810G024 3/7/08 N 120   20 8.6 1100   50 40.4 2000   500 106.0 
TW004 0810P014 3/7/08 N 20 U 20 8.6 830   50 40.4 2000   500 106.0 
TW005 0810P016 3/7/08 N 20 U 20 8.6 360   50 40.4 900   500 106.0 
TW006 0810G025 3/7/08 N 17 J 20 8.6 1400   50 40.4 3000   500 106.0 
TW007 0810P013 3/7/08 N 20 U 20 8.6 340   50 40.4 930   500 106.0 
TW008 0810P012 3/7/08 N 16 J 20 8.6 260   50 40.4 350 J 500 106.0 
TW009 0810P007 3/6/08 N 54   20 8.6 440 J 100 40.4 1000   1000 106.0 
TW010 0810P006 3/6/08 N 20 U 20 8.6 1100 J 50 40.4 2600   500 106.0 
TW011 0810P010 3/7/08 N 48   20 8.6 860   50 40.4 2000   500 106.0 
TW011 0810P011 3/7/08 FD 72   20 8.6 630   50 40.4 1700   500 106.0 
TW012 0810G014 3/5/08 N 20 U 20 8.6 220   50 40.4 500 U 500 106.0 
TW013 0810G022 3/7/08 N 20 U 20 8.6 1800   50 40.4 3200   500 106.0 
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Table 4.  Analytical results for total petroleum hydrocarbons as gasoline, diesel, and motor oil in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type TPH-G  

Laboratory 
Quantitation  

Limit    
(TPH-G) 

Method 
Detection 

Limit    
(TPH-G) 

TPH-D  

Laboratory 
Quantitation 

Limit    
(TPH-D) 

Method 
Detection 

Limit    
(TPH-D) 

TPH-MO 

Laboratory 
Quantitation 

Limit      
(TPH-MO) 

Method 
Detection 

Limit    
(TPH-MO) 

 EPA Method 8015B_G (µg/L)    EPA Method 8015B_D (µg/L)   EPA Method 8015B_D (µg/L) 

TW014 0810G021 3/7/08 N 20 U 20 8.6 980   50 40.4 2500   500 106.0 
TW015 0810G020 3/7/08 N 20 U 20 8.6 550   50 40.4 1400   500 106.0 
TW016 0810W006 3/6/08 N 20 U 20 8.6 1400 J 50 40.4 2900 J 500 106.0 
TW017 0810W005 3/6/08 N 20 U 20 8.6 160 J 50 40.4 440 J 500 106.0 
TW018 0810W004 3/6/08 N 20 U 20 8.6 200 J 50 40.4 540   500 106.0 
TW019 0810W003 3/6/08 N 20 U 20 8.6 240 J 50 40.4 690   500 106.0 
TW020 0810W002 3/6/08 N 20 U 20 8.6 120   50 40.4 300 J 500 106.0 
TW021 0810G009 3/5/08 N 20 U 20 8.6 82   50 40.4 500 U 500 106.0 
TW021 0810G010 3/5/08 FD 20 U 20 8.6 74   50 40.4 500 U 500 106.0 
TW022 0810G016 3/6/08 N 20 U 20 8.6 220   50 40.4 460 J 500 106.0 
TW023 0810P002 3/6/08 N 20 U 20 8.6 1700   250 40.4 3500   2500 106.0 
TW024 0810G018 3/7/08 N 20 U 20 8.6 890   50 40.4 1800   500 106.0 
TW025 0810P005 3/6/08 N 37   20 8.6 770 J 250 40.4 2100 J 2500 106.0 
TW031 0811D007 3/10/08 N 190 J 20 8.6 1800   50 40.4 1600   500 106.0 
TW031 0811D008 3/10/08 FD 180 J 20 8.6 1800   50 40.4 1400   500 106.0 
TW032 0811D010 3/11/08 N 67   20 8.6 7100   100 40.4 8500   1000 106.0 
TW033 0811D011 3/11/08 N 48   20 8.6 3300   50 40.4 4800   500 106.0 
TW033 0811D012 3/11/08 FD 39   20 8.6 3400 J 50 40.4 5000 J 500 106.0 
TW034 0810P017 3/7/08 N 20 U 20 8.6 50 U 50 40.4 500 U 500 106.0 
TW035 0811D003 3/10/08 N 20 U 20 8.6 310   50 40.4 270 J 500 106.0 
TW036 0811D002 3/10/08 N 50 U 50 8.6 870   50 40.4 950   500 106.0 
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Table 4.  Analytical results for total petroleum hydrocarbons as gasoline, diesel, and motor oil in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type TPH-G  

Laboratory 
Quantitation  

Limit    
(TPH-G) 

Method 
Detection 

Limit    
(TPH-G) 

TPH-D  

Laboratory 
Quantitation 

Limit    
(TPH-D) 

Method 
Detection 

Limit    
(TPH-D) 

TPH-MO 

Laboratory 
Quantitation 

Limit      
(TPH-MO) 

Method 
Detection 

Limit    
(TPH-MO) 

 EPA Method 8015B_G (µg/L)    EPA Method 8015B_D (µg/L)   EPA Method 8015B_D (µg/L) 

TW037 0810G027 3/7/08 N 20 U 20 8.6 290   50 40.4 640   500 106.0 
TW038 0810G026 3/7/08 N 18 J 20 8.6 5200   50 40.4 2500   500 106.0 
TW039 0811D004 3/10/08 N 190 J 20 8.6 2300   50 40.4 1700   500 106.0 
TW040 0811D005 3/10/08 N 200 J 20 8.6 2300   50 40.4 1800   500 106.0 
TW040 0811D006 3/10/08 FD 220 J 20 8.6 2200   50 40.4 1600   500 106.0 
TW041 0811D013 3/11/08 N 47   20 8.6 4400 J 50 40.4 6700   1000 106.0 
TW042 0811D014 3/11/08 N 21   20 8.6 4400 J 50 40.4 5900   1000 106.0 
TW043 0810W007 3/6/08 N 20 U 20 8.6 350 J 50 40.4 770   500 106.0 
TW044 0810G023 3/7/08 N 18 J 20 8.6 980   50 40.4 1300   500 106.0 
TW045 0810P015 3/7/08 N 11 J 20 8.6 1600   50 40.4 4100   500 106.0 
TW046 0810G002 3/4/08 N 230   20 8.6 560   50 40.4 860   500 106.0 
TW047 0810G003 3/4/08 N 20 U 20 8.6 240   50 40.4 530   500 106.0 
TW048 0810G004 3/4/08 N 20 U 20 8.6 56   50 40.4 500 U 500 106.0 
TW049 0810G012 3/5/08 N 18 J 20 8.6 1200   50 40.4 2600   500 106.0 
TW049 0810G013 3/5/08 FD 16 J 20 8.6 1300   50 40.4 2800   500 106.0 
TW050 0810P009 3/7/08 N 20 U 20 8.6 370   50 40.4 790   500 106.0 
TW051 0810G005 3/4/08 N 20 U 20 8.6 110   50 40.4 310 J 500 106.0 
TW052 0810G007 3/5/08 N 20 U 20 8.6 120   50 40.4 250 J 500 106.0 
TW053 0810G008 3/5/08 N 20 U 20 8.6 170   50 40.4 290 J 500 106.0 
TW054 0810P004 3/6/08 N 74   20 8.6 350   50 40.4 760   500 106.0 
TW055 0810P003 3/6/08 N 20 U 20 8.6 240   50 40.4 470 J 500 106.0 
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Table 4.  Analytical results for total petroleum hydrocarbons as gasoline, diesel, and motor oil in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type TPH-G  

Laboratory 
Quantitation  

Limit    
(TPH-G) 

Method 
Detection 

Limit    
(TPH-G) 

TPH-D  

Laboratory 
Quantitation 

Limit    
(TPH-D) 

Method 
Detection 

Limit    
(TPH-D) 

TPH-MO 

Laboratory 
Quantitation 

Limit      
(TPH-MO) 

Method 
Detection 

Limit    
(TPH-MO) 

 EPA Method 8015B_G (µg/L)    EPA Method 8015B_D (µg/L)   EPA Method 8015B_D (µg/L) 

TW056 0811P020 3/10/08 N 20 U 20 8.6 340   50 40.4 780   500 106.0 
TW057B 0811P023 3/10/08 N 20 U 20 8.6 270   50 40.4 600   500 106.0 
TW058 0811P021 3/10/08 N 20 U 20 8.6 50 U 50 40.4 500 U 500 106.0 
TW058 0811P022 3/10/08 FD 20 U 20 8.6 50 U 50 40.4 500 U 500 106.0 

TB 0810G001 3/4/08 TB 20 U 20 8.6               
TB 0810G006 3/5/08 TB 20 U 20 8.6               
TB 0810P001 3/6/08 TB 20 U 20 8.6               
TB 0810W001 3/6/08 TB 20 U 20 8.6               
TB 0810G015 3/6/08 TB 20 U 20 8.6               
TB 0810G017 3/7/08 TB 20 U 20 8.6               
TB 0810P008 3/7/08 TB 20 U 20 8.6               
TB 0811D001 3/10/08 TB 50 U 50 8.6               
TB 0811P018 3/10/08 TB 20 U 20 8.6               
TB 0811D009 3/11/08 TB 20 U 20 8.6               
TB 0811P026 3/11/08 TB 20 U 20 8.6               
TB 0811D018 3/12/08 TB 20 U 20 8.6               
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Table 4.  Analytical results for total petroleum hydrocarbons as gasoline, diesel and motor oil in groundwater. 
 
 
 
Notes:  Bolded values are results detected above the method detection limit 
  
  Abbreviations: 
   FD:   Field Duplicate 
   N:     Normal 
   PZ:   Piezometer 
   TB:   Trip Blank 
   TPH-D: Total Petroleum Hydrocarbons as diesel  
   TPH-G: Total Petroleum Hydrocarbons as gasoline  
   TPH-MO:  Total Petroleum Hydrocarbons as motor oil  
   µg/L:   Micrograms per liter 
 
  Validation Qualifiers: 
   J:     Estimated value 
   U:    Not detected at the laboratory quantitation limit 
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Table 5.  Analytical results for ammonia as nitrogen in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type 

Ammonia 
as nitrogen 

Laboratory 
Quantitation 

Limit 

Method 
Detection 

Limit 

 ←     EPA method 350.1 (µg/L)     → 
PZ131F 0811D015 3/11/08 N 350  U 350 122 
PZ138E 0811D019 3/12/08 N 2000   350 122 
PZ138F 0811P033 3/11/08 N 5700   350 122 
PZ144E 0811P034 3/11/08 N 3500   350 122 
PZ150D 0811D016 3/11/08 N 31700   1750 122 
PZ150E 0811D017 3/11/08 N 10500   350 122 
PZ161D 0811P032 3/11/08 N 16200   350 122 
TW001 0810G011 3/5/08 N 31700   1750 122 
TW002 0810G019 3/7/08 N 5000   350 122 
TW003 0810G024 3/7/08 N 14300   350 122 
TW004 0810P014 3/7/08 N 770   350 122 
TW005 0810P016 3/7/08 N 640   350 122 
TW006 0810G025 3/7/08 N 3000   350 122 
TW007 0810P013 3/7/08 N 3100   350 122 
TW008 0810P012 3/7/08 N 860   350 122 
TW009 0810P007 3/6/08 N 8000   350 122 
TW010 0810P006 3/6/08 N 3100   350 122 
TW011 0810P010 3/7/08 N 9300   350 122 
TW011 0810P011 3/7/08 FD 10500   350 122 
TW012 0810G014 3/5/08 N 6400   350 122 
TW013 0810G022 3/7/08 N 7600   350 122 
TW014 0810G021 3/7/08 N 9700   350 122 
TW015 0810G020 3/7/08 N 910   350 122 
TW016 0810W006 3/6/08 N 5700   350 122 
TW017 0810W005 3/6/08 N 570   350 122 
TW018 0810W004 3/6/08 N 170  J 350 122 
TW019 0810W003 3/6/08 N 220  J 350 122 
TW020 0810W002 3/6/08 N 410   350 122 
TW021 0810G009 3/5/08 N 590   350 122 
TW021 0810G010 3/5/08 FD 550   350 122 
TW022 0810G016 3/6/08 N 690   350 122 
TW023 0810P002 3/6/08 N 5300   350 122 
TW024 0810G018 3/7/08 N 4900   350 122 
TW025 0810P005 3/6/08 N 5600   350 122 
TW031 0811D007 3/10/08 N 20900   350 122 
TW031 0811D008 3/10/08 FD 21000   350 122 
TW032 0811D010 3/11/08 N 14600   350 122 
TW033 0811D011 3/11/08 N 11800   350 122 
TW033 0811D012 3/11/08 FD 12200   350 122 
TW039 0811D004 3/10/08 N 16700   350 122 
TW040 0811D005 3/10/08 N 20100   350 122 

1
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Table 5.  Analytical results for ammonia as nitrogen in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type 

Ammonia 
as nitrogen 

Laboratory 
Quantitation 

Limit 

Method 
Detection 

Limit 

 ←     EPA method 350.1 (µg/L)     → 
TW040 0811D006 3/10/08 FD 16000   350 122 
TW041 0811D013 3/11/08 N 18800  350 122 
TW042 0811D014 3/11/08 N 17100   350 122 
TW043 0810W007 3/6/08 N 4000   350 122 
TW044 0810G023 3/7/08 N 4000   350 122 
TW045 0810P015 3/7/08 N 4600   350 122 
TW046 0810G002 3/4/08 N 5000   350 122 
TW047 0810G003 3/4/08 N 2800   350 122 
TW048 0810G004 3/4/08 N 1900   350 122 
TW049 0810G012 3/5/08 N 1700   350 122 
TW049 0810G013 3/5/08 FD 140  J 350 122 
TW050 0810P009 3/7/08 N 3500   350 122 
TW051 0810G005 3/4/08 N 360   350 122 
TW052 0810G007 3/5/08 N 5800   350 122 
TW053 0810G008 3/5/08 N 6800   350 122 
TW054 0810P004 3/6/08 N 1100   350 122 
TW055 0810P003 3/6/08 N 5100   350 122 
TW056 0811P020 3/10/08 N 2600   350 122 

TW057B 0811P023 3/10/08 N 4100   350 122 
TW058 0811P021 3/10/08 N 500   350 122 
TW058 0811P022 3/10/08 FD 560   350 122 

  
Notes: Bolded values are results detected above the method detection limit 
 
Abbreviations: 
 FD:  Field Duplicate 
 N: Normal 
 PZ:  Piezometer 
 TW:  Temporary Well 
 µg/L:  micrograms per liter 
 
Validation Qualifiers: 
 J:  Estimated value 
 U:   Not detected at the laboratory quantitation limit 
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Table 6.  Analytical results for polychlorinated biphenyls in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type 

Aroclor 
1016  

Aroclor 
1221  

Aroclor 
1232  

Aroclor 
1242  

Aroclor 
1248  

Aroclor 
1254  

Aroclor 
1260  

  

PZ131F 0811D015 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 7.2  0.5  U 
PZ138E 0811D019 3/12/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
PZ138F 0811P033 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
PZ144E 0811P034 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
PZ150D 0811D016 3/11/08 N 1.1  0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
PZ150E 0811D017 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
PZ161D 0811P032 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW001 0810G011 3/5/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW002 0810G019 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW003 0810G024 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW004 0810P014 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW005 0810P016 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.64  
TW006 0810G025 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW007 0810P013 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW008 0810P012 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW009 0810P007 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW010 0810P006 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW011 0810P010 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW011 0810P011 3/7/08 FD 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW012 0810G014 3/5/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW013 0810G022 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW014 0810G021 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 

EPA Method 8082 (µg/L)
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Table 6.  Analytical results for polychlorinated biphenyls in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type 

Aroclor 
1016  

Aroclor 
1221  

Aroclor 
1232  

Aroclor 
1242  

Aroclor 
1248  

Aroclor 
1254  

Aroclor 
1260  

  

TW015 0810G020 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW016 0810W006 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW017 0810W005 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW018 0810W004 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW019 0810W003 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW020 0810W002 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW021 0810G009 3/5/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.27  J 
TW021 0810G010 3/5/08 FD 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW022 0810G016 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW023 0810P002 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW024 0810G018 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW025 0810P005 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW031 0811D007 3/10/08 N 0.99  J 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW031 0811D008 3/10/08 FD 0.92  J 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW032 0811D010 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW033 0811D011 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW033 0811D012 3/11/08 FD 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW034 0810P017 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW035 0811D003 3/10/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW036 0811D002 3/10/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.28  J 
TW037 0810G027 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW038 0810G026 3/7/08 N 2.6  J 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 

EPA Method 8082 (µg/L)
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Table 6.  Analytical results for polychlorinated biphenyls in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type 

Aroclor 
1016  

Aroclor 
1221  

Aroclor 
1232  

Aroclor 
1242  

Aroclor 
1248  

Aroclor 
1254  

Aroclor 
1260  

  

TW039 0811D004 3/10/08 N 0.92  J 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW040 0811D005 3/10/08 N 2  J 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW040 0811D006 3/10/08 FD 2  J 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW041 0811D013 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW042 0811D014 3/11/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW043 0810W007 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW044 0810G023 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW045 0810P015 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW046 0810G002 3/4/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW047 0810G003 3/4/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 1  
TW048 0810G004 3/4/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW049 0810G012 3/5/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW049 0810G013 3/5/08 FD 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW050 0810P009 3/7/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW051 0810G005 3/4/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW052 0810G007 3/5/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW053 0810G008 3/5/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW054 0810P004 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW055 0810P003 3/6/08 N 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 0.5  U 
TW056 0811P020 3/10/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 

TW057B 0811P023 3/10/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
TW058 0811P021 3/10/08 N 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 

EPA Method 8082 (µg/L)
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Table 6.  Analytical results for polychlorinated biphenyls in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type 

Aroclor 
1016  

Aroclor 
1221  

Aroclor 
1232  

Aroclor 
1242  

Aroclor 
1248  

Aroclor 
1254  

Aroclor 
1260  

  

TW058 0811P022 3/10/08 FD 0.5  U 0.5  U 0.5  U 0.5  UJ 0.5  UJ 0.5  UJ 0.5  UJ 
 
  Notes:  Bolded values are results detected above the method detection limit 
 
   Abbreviations: 
    FD:  Field Duplicate 
    N: Normal 
    PZ:  Piezometer 
    TW:  Temporary Well 
    µg/L:  micrograms per liter 
 
   Validation Qualifiers: 
    J:   Estimated value 
    U:   Not detected at the laboratory quantitation limit 
    UJ:  Estimated non-detected value 
 

EPA Method 8082 (µg/L)
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Table 7.  Analytical results for dissolved metals in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type Aluminum  Antimony  Arsenic  Barium   Beryllium  Cadmium  Chromium  Cobalt  Copper  Lead   Manganese  Mercury   Nickel   Selenium  Silver   Thallium  Zinc   

 

 

PZ131F 0811D015 3/11/08 N 100  U 38.3   5  U 96.3  J 2  U 11.7  3.1  J 18.9  1630  12.6  2000  1   196   5  U 1  U 5  UJ 5530  
PZ138E 0811D019 3/12/08 N 32.3  U 2.7  J 5  U 150  J 2  U 5  U 2.2  J 5  U 2.2  U 5  U 625  0.2  U 8.1   5  U 0.74  J 5  U 3.4  U 
PZ138F 0811P033 3/11/08 N 100  U 3  U 5  U 623  J 2  U 5  U 14.2  5  U 5  U 5  U 473  0.061  U 5  U 5  U 1  U 5  UJ 50  U 
PZ144E 0811P034 3/11/08 N 100  U 5  U 5  U 208  J 2  U 5  U 2.2  J 5  U 5  U 5  U 392  0.2  U 4.6  J 5  U 1  U 5  UJ 50  U 
PZ150D 0811D016 3/11/08 N 100  U 8.8  U 5  U 659  J 2  U 5  U 4  J 5  U 6.7  U 5  U 118  0.071  U 5  U 3.6  J 0.71  J 5  UJ 50  U 
PZ150E 0811D017 3/11/08 N 100  U 5  U 5  U 335  J 2  U 5  U 4.1  J 5  U 5  U 5  U 211  0.2  U 4.7  J 5  U 1  U 5  UJ 50  U 
PZ161D 0811P032 3/11/08 N 100  U 5  U 5  U 424  J 2  U 5  U 3.7  J 5  U 5  U 5  U 216  0.066  U 9.6   5  U 1  U 5  UJ 50  U 
TW001 0810G011 3/5/08 N 100  U 5  U 4.1  U 303  J 2  U 5  U 5  U 3  J 5  U 5  U 886  J 0.2  U 8.1   6.2  1.1  5  U 50  U 
TW002 0810G019 3/7/08 N 100  U 3.3  U 5  U 118  J 2  U 5  U 1.7  J 5  U 3  U 5  UJ 72.1  J 0.2  U 5  U 12.1  1  U 5  UJ 50  U 
TW003 0810G024 3/7/08 N 100  U 4.3  U 5  U 148  J 2  U 5  U 5  U 5  U 5  U 5  UJ 227  J 0.075  U 5  U 13.9  1  U 5  UJ 50  U 
TW004 0810P014 3/7/08 N 151   7.2  U 10.1   154  J 2  U 5  U 1.7  J 1.9  J 1580  15.2  J 988  J 0.13  U 18.6   11.1  1  U 5  UJ 26.9  J 
TW005 0810P016 3/7/08 N 100  U 7.5  U 5  U 246  J 2  U 5  U 5  U 0.63  J 31.1  5  UJ 662  J 0.11  U 13.4   9.5  1  U 5  UJ 51.5  
TW006 0810G025 3/7/08 N 100  U 2.8  U 5  U 112  J 2  U 5  U 5  U 5.3  4.9  U 5  UJ 3110  J 0.2  U 32.9   10.3  1  U 5  UJ 105  
TW007 0810P013 3/7/08 N 100  U 5  U 5  U 96.7  J 2  U 5  U 5  U 5  U 1.9  U 5  UJ 144  J 0.067  U 5  U 10.8  1  U 5  UJ 50  U 
TW008 0810P012 3/7/08 N 100  U 5  U 3.2  J 60.6  J 2  U 5  U 5  U 5  U 6  U 5  UJ 124  J 0.2  U 6.9   9.5  1  U 5  UJ 50  U 
TW009 0810P007 3/6/08 N 100  U 5  U 5  U 118  J 2  U 5  U 4.4  J 5  U 2.3  U 5  U 291  0.2  U 6.8   12.6  1  U 5  U 50  U 
TW010 0810P006 3/6/08 N 100  U 5  U 5  U 276  J 2  U 5  U 2.4  J 0.66  J 5  U 5  U 354  0.2  U 12.9   6.8  1  U 5  U 50  U 
TW011 0810P010 3/7/08 N 100  U 2.7  U 2.6  J 90.8  J 2  U 5  U 3  J 0.67  J 17.1  5  UJ 38.4  J 0.2  U 7.7   12.8  1  U 5  UJ 34.8  J 
TW011 0810P011 3/7/08 FD 100  U 1.8  U 2.9  J 110  J 2  U 5  U 3.1  J 5  U 9.7  5  UJ 24.4  J 0.2  U 7.2   17.1  1  U 5  UJ 32.8  J 
TW012 0810G014 3/5/08 N 100  U 5  U 5  U 991  J 2  U 5  U 5  U 8  5  U 5  U 11300  J 0.2  U 31.7   5  U 2.2  5  U 50  U 
TW013 0810G022 3/7/08 N 100  U 5  U 5  U 769  J 2  U 5  U 5  U 5  U 5  U 5  UJ 655  J 0.13  U 5  U 5  U 1  U 5  UJ 2.8  U 
TW014 0810G021 3/7/08 N 100  U 5  U 5  U 571  J 2  U 5  U 5  U 5  U 5  U 5  UJ 444  J 0.2  U 5  U 4.7  J 1  U 5  UJ 50  U 
TW015 0810G020 3/7/08 N 100  U 3.6  U 5  U 114  J 2  U 5  U 5  U 5  U 2.5  U 5  UJ 406  J 0.2  U 5  U 8.9  1  U 5  UJ 8.3  U 
TW016 0810W006 3/6/08 N 100  U 5  U 5  U 143  J 2  U 5  U 5  U 5  U 4.5  U 5  U 419  0.2  U 5  U 11.6  1  U 5  U 50  U 
TW017 0810W005 3/6/08 N 100  U 5  U 2.7  U 96.6  J 2  U 5  U 5  U 5  U 1.6  U 5  U 240  0.2  U 5  U 8.6  1  U 5  U 3  J 
TW018 0810W004 3/6/08 N 100  U 3  U 5  U 77.2  J 2  U 5  U 1.5  J 5  U 41.6  5  U 37  0.2  U 19.4   13.2  1  U 5  U 3.6  J 
TW019 0810W003 3/6/08 N 100  U 2.3  U 5  U 99.6  J 2  U 0.85  J 1.8  J 5  U 57.5  5  U 318  0.2  U 26.8   12.1  1  U 5  U 42.4  J 
TW020 0810W002 3/6/08 N 100  U 17.2   5  U 79.5  J 2  U 1.1  J 2.5  J 1.3  J 41.4  5  U 275  0.064  J 37.4   9.7  0.85  J 5  U 98.6  
TW021 0810G009 3/5/08 N 100  U 4.2  U 5  U 61.5  J 2  U 0.61  J 3.4  J 0.72  J 25.4  25.5  194  J 0.064  J 18.5   9.7  1  U 5  U 105  
TW021 0810G010 3/5/08 FD 100  U 3.6  U 5  U 61.6  J 2  U 0.58  J 3.5  J 0.75  J 24.9  23.1  196  J 0.11  J 18.6   9  1  U 5  U 30.5  J 
TW022 0810G016 3/6/08 N 100  U 3  U 5  U 113  J 2  U 5  U 4.3  J 1.7  J 27.5  8  519  0.2  U 16.9   13.8  1  U 5  U 21.3  J 
TW023 0810P002 3/6/08 N 220   5  U 5  U 140  J 2  U 5  U 2.4  J 1  J 2.9  U 5  U 66.6  0.2  U 5.7   11.6  0.78  J 5  U 5.7  J 
TW024 0810G018 3/7/08 N 100  U 3.2  U 5  U 111  J 2  U 5  U 2  J 5  U 4.1  U 5  UJ 86.2  J 0.2  U 5  U 12.7  1  U 5  UJ 50  U 

EPA Method 6010B, except mercury by EPA Method 7470A (µg/L)
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Table 7.  Analytical results for dissolved metals in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type Aluminum  Antimony  Arsenic  Barium   Beryllium  Cadmium  Chromium  Cobalt  Copper  Lead   Manganese  Mercury   Nickel   Selenium  Silver   Thallium  Zinc   

 

 

TW025 0810P005 3/6/08 N 100  U 5  U 5  U 242  J 2  U 5  U 3  J 5  U 1.8  U 5  U 166  0.2  U 10.5   6.8  1  U 5  U 50  U 
TW026B 0811P029 3/11/08 N 100  U 5  U 5  U 50.3  J 2  U 5  U 5  U 2  J 1.2  U 5  U 3750  0.2  U 7   6.1  0.83  J 2.1  UJ 50  U 
TW027B 0811P025 3/10/08 N 100  U 5  U 5  U 1490  2  U 5  U 5  U 5  U 5  U 5  U 12.9  0.068  J 5  U 5  U 1  U 5  U 50  U 
TW028B 0811P024 3/10/08 N 178   2.9  J 5  U 166  J 2  U 5  U 1.8  J 5  U 18.1  27.2  123  0.12  J 5  U 3.3  J 1  U 5  U 48.3  J 
TW029 0811P019 3/10/08 N 22600   26.4   19.9   510  J 0.2  J 5  U 115  9.5  528  1110  1230  0.95   93.2   5  U 1  U 5  U 1280  

TW030B 0811P028 3/11/08 N 100  U 5  U 5  U 479  J 2  U 5  U 5  U 5  U 5  U 5  U 432  0.2  U 5  U 4.3  J 1  U 5  UJ 50  U 
TW031 0811D007 3/10/08 N 100  U 5  U 5  U 566  2  U 5  U 6.1  5  U 5  U 5  U 254  0.084  J 44.6   5  U 1  U 5  U 50  U 
TW031 0811D008 3/10/08 FD 100  U 5  U 5  U 562  2  U 5  U 6.2  5  U 5  U 5  U 255  0.064  J 42.6   3.4  J 1  U 5  U 50  U 
TW032 0811D010 3/11/08 N 100  U 4.6  U 5  U 471  J 2  U 5  U 6.4  1.8  J 2.3  U 5  U 1320  0.2  U 24.3   5  1  U 5  UJ 50  U 
TW033 0811D011 3/11/08 N 100  U 4.7  U 5  U 337  J 2  U 5  U 5.2  10  2.6  U 5  U 1940  0.063  U 47.1   3.2  J 1  U 5  UJ 50  U 
TW033 0811D012 3/11/08 FD 100  U 4.9  U 5  U 325  J 2  U 5  U 5  9.7  2.5  U 5  U 1860  0.069  U 44.6   4.7  J 1  U 5  UJ 50  U 
TW039 0811D004 3/10/08 N 100  U 5  U 5  U 494  2  U 5  U 5  5  U 5  U 5  U 156  0.067  J 19.9   3.5  J 1  U 5  U 50  U 
TW040 0811D005 3/10/08 N 100  U 2.2  J 5  U 499  2  U 5  U 6  2.2  J 5  U 5  U 216  0.07  J 117   5  U 1  U 5  U 50  U 
TW040 0811D006 3/10/08 FD 100  U 5  U 5  U 506  2  U 5  U 6  2.1  J 5  U 5  U 209  0.089  J 115   5  U 1  U 5  U 50  U 
TW041 0811D013 3/11/08 N 100  U 4  U 5  U 555  J 2  U 5  U 4.3  J 1  J 5  U 5  U 125  0.11  U 15.3   3.5  J 1.1  5  UJ 50  U 
TW042 0811D014 3/11/08 N 100  U 3.2  U 5  U 552  J 2  U 5  U 4.2  J 5  U 5  U 5  U 483  0.093  U 13.4   3.4  J 1  U 5  UJ 50  U 
TW043 0810W007 3/6/08 N 100  U 5  U 5  U 184  J 2  U 5  U 5  U 5  U 4.6  U 5  U 304  0.2  U 5.3   12.7  1  U 5  U 26.1  J 
TW044 0810G023 3/7/08 N 100  U 6.6   5  U 273  J 2  U 5  U 5  U 1.4  J 8.6  5  UJ 548  J 0.075  U 10.3   8  1  U 5  UJ 53.4  
TW045 0810P015 3/7/08 N 100  U 5.5  U 9.5   503  J 2  U 0.5  J 1.4  J 6  224  5  UJ 1640  J 0.079  U 27.9   4.3  J 1  U 5  UJ 71.3  
TW046 0810G002 3/4/08 N 160   2.3  U 6.8  U 356  J 2  U 5  U 4.5  J 5  U 3.9  U 5  U 87.4  J 0.2  U 25.7   13.3  1  U 5  U 5.6  J 
TW047 0810G003 3/4/08 N 66.2  J 5  U 5  U 181  J 2  U 5  U 1.5  J 5  U 3.8  U 5  U 232  J 0.2  U 12.1   11.9  1  U 5  U 50  U 
TW048 0810G004 3/4/08 N 100  U 5  U 2.7  U 202  J 2  U 5  U 5  U 5.3  10.4  5  U 14200  J 0.2  U 14.5   3.8  J 1.3  5  U 21.6  J 
TW049 0810G012 3/5/08 N 100  U 5  U 5  U 228  J 2  U 5  U 4  J 5  U 5  U 5  U 108  J 0.2  U 10.3   13  1.1  5  U 43.1  J 
TW049 0810G013 3/5/08 FD 100  U 5  U 5  U 240  J 2  U 5  U 4.2  J 5  U 5  U 5  U 113  J 0.2  U 10.6   15.1  1  U 5  U 50  U 
TW050 0810P009 3/7/08 N 100  U 5  U 5  U 73.4  J 2  U 5  U 4.1  J 5  U 5  U 5  UJ 305  J 0.2  U 10.6   17  1  U 5  UJ 50  U 
TW051 0810G005 3/4/08 N 20.1  J 4.2  U 5  U 99.5  J 2  U 5  U 3.9  J 5  U 8.9  5  U 700  J 0.2  U 6.9   6.9  1  U 5  U 3.3  J 
TW052 0810G007 3/5/08 N 100  U 2.3  U 5.6  U 141  J 2  U 5  U 4.6  J 1.3  J 15  10.7  483  J 0.2  U 9.6   12.7  1  U 5  U 50  U 
TW053 0810G008 3/5/08 N 100  U 5  U 8  U 169  J 2  U 5  U 4.3  J 1.1  J 6.6  U 7.3  1370  J 0.2  U 7   12.5  1  U 5  U 50  U 
TW054 0810P004 3/6/08 N 33.6  J 5  U 6  U 148  J 2  U 5  U 2.2  J 5  U 1.1  U 5  U 2020  0.2  U 9.1   13.9  0.84  J 5  U 50  U 
TW055 0810P003 3/6/08 N 94.6  J 5.2  U 5.9  U 157  J 2  U 5  U 5  U 5  U 1.4  U 5.9  1140  0.2  U 11.1   16.7  1.2  5  U 50  U 
TW056 0811P020 3/10/08 N 100  U 5  U 7   203  2  U 5  U 5  U 5  U 5  U 5  U 346  0.066  J 7.5   5  U 1  U 5  U 50  U 

TW057B 0811P023 3/10/08 N 100  U 5  U 9.2   287  2  U 5  U 5  U 5  U 5  U 5  U 335  0.2  U 10.9   3.2  J 1  U 5  U 50  U 
TW058 0811P021 3/10/08 N 100  U 5  U 8.4   127  2  U 5  U 5  U 5  U 5  U 5  U 484  0.2  U 5  U 5  U 1  U 5  U 50  U 

EPA Method 6010B, except mercury by EPA Method 7470A (µg/L)
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Table 7.  Analytical results for dissolved metals in groundwater. 

Well ID Sample ID Sample 
Date 

Sample 
Type Aluminum  Antimony  Arsenic  Barium   Beryllium  Cadmium  Chromium  Cobalt  Copper  Lead   Manganese  Mercury   Nickel   Selenium  Silver   Thallium  Zinc   

 

 
EPA Method 6010B, except mercury by EPA Method 7470A (µg/L)

TW058 0811P022 3/10/08 FD 100  U 5  U 8.7   124  2  U 5  U 5  U 5  U 1.6  U 5  U 497  0.061  J 5  U 5  U 1  U 5  U 50  U 
TW059 0811P027 3/11/08 N 100  U 5  U 5  U 195  J 2  U 5  U 5  U 5  U 5  U 5  U 129  0.2  U 5  U 6.1  1  5  UJ 50  U 
TW060 0811P030 3/11/08 N 100  U 5  U 5  U 237  J 2  U 5  U 5  U 5  U 1.2  U 5  U 378  0.2  U 5  U 5  U 2.5  5.7  UJ 50  U 
TW061 0811P031 3/11/08 N 100  U 5  U 5  U 166J  2 U 5 U 5 U 1.4 J 2.8 U 5 U 567 0.2 U 8.2   5 U 1 U 5 UJ 50 U 

    
   Notes:   Bolded values are results detected above the method detection limit 
 
    Abbreviations: 
     FD:  Field Duplicate 
     N: Normal 
     PZ:  Piezometer 
     TW:  Temporary Well 
     µg/L:  micrograms per liter 
 
    Validation Qualifiers: 
     J:  Estimated value 
     U:   Not detected at the laboratory quantitation limit 
     UJ:  Estimated non-detected value 
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U.S Navy Responses to Regulatory Comments on the Work Plan for Groundwater 
Investigation at Parcel E-2, 
 Hunters Point Shipyard, San Francisco, California, February 2008 
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U.S Navy Responses to Regulatory Comments on the 

Work Plan for Groundwater Investigation at Parcel E-2, 
Hunters Point Shipyard, San Francisco, California, February 2008 

 
August 1, 2008 

Environmental Protection Agency Comments (submitted by Mark Ripperda) 

Comment 1. I would like to see several well points along the border of the landfill and also 
near the ship-shielding area sampled for radiological constituents.  I understand from our 
phone conversation [referring to conversation with Mark Walden, CIV NAVFAC SW] that 
this is planned pending the radiological addendum from RASO. 

Response:  Radiological sampling of groundwater has been conducted under Addendum 1 to the 
Work Plan (and associated Addendum 1 to the Final SAP) dated June 2008.  As requested, 
samples along the border of the landfill and near the ship shielding area are being analyzed 
for radionuclides and at all other planned sampling locations in the Parcel E-2 Groundwater 
Investigation Work Plan.  Including the six new temporary well locations added as discussed 
in response to comment #2 below, the 61 temporary wells and the 7 piezometers are being 
analyzed for the following radionuclides: 

• Cesium-137 (Cs-137). 
• Radium-226 (Ra-226). 
• Strontium-90 (Sr-90). 

Additionally, samples have been collected from the 11 most southerly temporary well 
locations, including the 6 new locations, for Cobalt-60 (Co-60) analysis. 

Comment 2. I would like to see several (4-6) wellpoints moved from the top of the panhandle 
to the middle and bottom.  While this is not in the current DQOs, it would completely cover 
the shoreward migration of the entire parcel, since you already have wellpoints planned in 
the metal slag area. 

Response:  Six additional temporary well locations were added and installed in conjunction with 
the other temporary well installations under the Final SAP.  Three (TW056, TW057B, and 
TW058) are located between the metal slag area and monitoring well IR01MWI-7.  
Groundwater samples from these locations were collected in March 2008 and analyzed for 
the same chemical suite as the northern/central panhandle locations with results reported in 
the Technical Memorandum.  A second set of groundwater samples was collected from these 
locations between June 30 and July 1, 2008 and are being analyzed d for Cs-137, Co-60, Ra-
226, and Sr-90. 

The other three added temporary wells (TW059, TW060, and TW061) were installed along 
the southwestern end of the panhandle between the metal slag area and the property line.  
Groundwater samples from these locations will be analyzed for the list of dissolved metals 
already planned for the metal slag area and also for Cs-137, Co-60, Ra-226, and Sr-90. 

Groundwater from these temporary wells was sampled for chemical constituents during the 
same sampling period as the other Parcel E-2 temporary wells and consistent with the Final 
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Investigation at Parcel E-2, 
 Hunters Point Shipyard, San Francisco, California, February 2008 

August 1, 2008 

 
SAP.  The addition of these temporary wells and associated sample analyses for both 
chemical and radiological analytes has been incorporated into  Addendum 1 to the Work Plan 
and Addendum 1 to the Final SAP for the Parcel E 2 Groundwater Investigation, June 2008. 

Department of Toxic Substances Control Comments (submitted by Tom Lanphar) 

Comment 1. First, please add radiological constituents to the analyte list. 

Response:  Radiological sampling of groundwater was conducted between June 27 and July 1, 
2008 under Addendum 1 to the Work Plan (and associated Addendum 1 to the Final SAP).  
As requested, samples along the border of the landfill and near the ship shielding area are 
being analyzed for radionuclides and at all other sampling locations installed under the Parcel 
E-2 Groundwater Investigation Work Plan.  Including the six new temporary well locations 
added as discussed in response to comment #2 below, the 61 temporary wells and the 7 
piezometers are being analyzed for the following radionuclides: 

• Cesium-137 (Cs-137). 
• Radium-226 (Ra-226). 
• Strontium-90 (Sr-90). 

Additionally, samples were collected from the 11 most southerly temporary well locations, 
including the 6 new locations, for Cobalt-60 (Co-60) analysis. 

Comment 2. Second, this is a good opportunity to better characterize the groundwater at the 
shoreline of the pan-handle.  Could we spread out the temporary well locations to cover more 
of the shoreline or can a few additional wells be added to the project?  Current well spacing 
is about 50-80 feet; maybe we can have a greater spacing in the panhandle.  By adding these 
wells we can better characterize the groundwater in the panhandle and perhaps put to rest any 
issues for groundwater containment in that area. 

Response:  Six additional temporary well locations were added and installed in conjunction with 
the other temporary well installations under the Final SAP.  Three (TW056, TW057B, and 
TW058) are located between the metal slag area and monitoring well IR01MWI-7.  
Groundwater samples from these locations will be analyzed for the same chemical suite as 
the northern/central panhandle locations and also for Cs-137, Co-60, Ra-226, and Sr-90. 

The other three added temporary wells (TW059, TW060, and TW061) were installed along 
the southwestern end of the panhandle between the metal slag area and the property line.  
Groundwater samples from these locations will be analyzed for the list of dissolved metals 
already planned for the metal slag area and also for Cs-137, Co-60, Ra-226, and Sr-90. 

Groundwater from these temporary wells was sampled for chemical constituents during the 
same sampling period as the other Parcel E-2 temporary wells and consistent with the Final 
SAP.  The addition of these temporary wells and associated sample analyses for both 
chemical and radiological analytes has been incorporated into  Addendum 1 to the Work Plan 
and Addendum 1 to the Final SAP for the Parcel E 2 Groundwater Investigation, June 2008. 
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Regional Water Quality Control Board Comments (submitted by Erich Simon) 

Comment 1. Section 1.1 - Page 1-1 – List of analytes – Please discuss why other contaminants 
of concern associated with the landfill at Parcel E-2 are not included in the proposed list of 
analytes. 

Response:  The list of analytes for the Parcel E-2 investigations was determined to be the 
contaminants of concern that drive the risks and potential remedies for Parcel E-2.  This list 
was the outcome of joint discussions with Navy/contractor staff and regulators.  After 
reviewing the Draft Feasibility Study for Parcel E-2, a new field investigation was proposed 
for analytes having incomplete geographic coverage for a proper evaluation of remedial 
alternatives. 

Comment 2. Section 1.1 – Page 1-2 – Specific Goals List item #3 – Please describe how the 
effectiveness of the PCB hot spot removal will be evaluated using the data collected in this 
data gap investigation. 

Response:  The investigation will provide data that will need to be supplemented with regular 
ground water monitoring to evaluate the long-term effectiveness of the removal action.  The 
Navy’s Feasibility Study team will use the data collected in this investigation as a post-
excavation baseline against which to evaluate if PCB concentrations in groundwater have or 
will meet cleanup objectives over time without further active remediation in the PCB Hot 
Spot area.  The revised Basewide Groundwater Monitoring Plan SAP (in preparation) 
includes a process for adding groundwater monitoring at locations deemed by the Feasibility 
Study team as requiring long-term groundwater monitoring to support the cleanup objectives. 

Comment 3. Worksheet #15 – This worksheet indicates that only 3 PCB congeners (1248, 
1254, 1260) will be analyzed for.  Please include justification for analyzing these 3 
congeners.  The California Toxics Rule (CTR) criteria apply to total PCBs.  The total PCB 
calculation specified in the CTR (See footnotes u and v in the CTR table) includes the sum of 
7 congeners (1248, 1254, 1260, 1242, 1221, 1232, and 1016). 

Response:  The proposed analysis, EPA Method 8082, includes the seven PCB Aroclors cited in 
the CTR.  These data are reported in the Technical Memorandum.  The Addendum 1 to the 
Final SAP for Parcel E-2 indicates Aroclor-1016, -1221, -1232, and -1242. 
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Project-Specific Sampling and Analysis Plan Title: SAP, Groundwater Investigation at Parcel E-2 
Site Name: Hunters Point Shipyard Document Number: CEKA-3001-0000-0003 
Site Location: San Francisco, California Revision Date: February 4, 2008 

 

CE2-Kleinfelder JV WS4-1 

SAP Worksheet #4 -- Project Personnel Sign-Off Sheet  
 

Name  Organization/Title/Role  
Telephone 
Number 

(optional)  
Signature/email receipt  SAP Section 

Reviewed  
Date SAP 

Read  

Mark Walden  Navy / RPM  619-532-0931     
Edward Kilduff  CE2-Kleinfelder JV / Program 

Manager  
925-463-7301      

Robert Ferry  CE2-Kleinfelder JV / Project 
Manager  

925-463-7301      

Gary Goodemote  CE2-Kleinfelder JV / Project 
QAO  

510-628-9000     

Patricia Walters  CE2-Kleinfelder JV / Project 
Chemist  

510-628-9000     

Diane Anderson  APPL  559-275-2175     
Richard Amano  LDC  760-634-0437     
Tom Sayre  CE2-Kleinfelder JV / Field 

Manager, On-Site H&S Officer  
510-628-9000    complete SAP 02/14/08 

TBD  CE2-Kleinfelder JV / Sampling 
personnel  

Not applicable     
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Revised by CE2-Kleinfelder JV, 5/28/2008
_________________________________________

Survey performed by Espinosa Surveying
Easton,CA
4/3/2008

N. 450777.83
E. 1457961.77

Surf. Elev. 11.07 above MSL
TOC Elev. 13.37 above MSL
4/3/2008

SURVEY CONTROL DATUM
HORIZONTAL (BASIC OF BEARINGS)
CALIFORNIASTATE PLANE COORDINATED,
ZONE 3, NAD 27US FEET. HPGN POINTS
HUNTERS POINT EAST "HT0620" & HUNTERS
POINT WEST "HT0613"

VERTICAL (BENCH MARK)
PID NO. HT0620 HPGN BRASS CAP MONUMENT
(FIRST ORDER CLASS II VERTICAL ORDER)
ELEV.= 7.58' NGVD29 USFEET DATUM.
_________________________________________

Added 0.2 ft to total depth and other construction
details
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Revised by CE2-Kleinfelder JV, 5/28/2008
________________________________________________

Survey performed by Espinosa Surveying
Easton,CA
4/3/2008

N. 450827.56
E. 1457821.39

Surf. Elev. 12.01 above MSL
TOC Elev. 14.22 above MSL
4/3/2008

SURVEY CONTROL DATUM
HORIZONTAL (BASIC OF BEARINGS)
CALIFORNIASTATE PLANE COORDINATED, ZONE 3,
NAD 27US FEET. HPGN POINTS HUNTERS POINT EAST
"HT0620" & HUNTERS POINT WEST "HT0613"

VERTICAL (BENCH MARK)
PID NO. HT0620 HPGN BRASS CAP MONUMENT (FIRST
ORDER CLASS II VERTICAL ORDER) ELEV.= 7.58'
NGVD29 USFEET DATUM.
_______________________________________________

Added 0.4 ft to total depth and other construction details
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Revised by CE2-Kleinfelder JV, 5/28/2008
________________________________________________

Survey performed by Espinosa Surveying
Easton,CA
4/3/2008

N. 450888.27
E. 1457884.95

Surf. Elev. 16.99 above MSL
TOC Elev. 19.30 above MSL
4/3/2008

SURVEY CONTROL DATUM
HORIZONTAL (BASIC OF BEARINGS)
CALIFORNIASTATE PLANE COORDINATED, ZONE 3,
NAD 27US FEET. HPGN POINTS HUNTERS POINT EAST
"HT0620" & HUNTERS POINT WEST "HT0613"

VERTICAL (BENCH MARK)
PID NO. HT0620 HPGN BRASS CAP MONUMENT (FIRST
ORDER CLASS II VERTICAL ORDER) ELEV.= 7.58'
NGVD29 USFEET DATUM.
_______________________________________________

Added 3.6 ft to total depth and other construction details
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Revised by CE2-Kleinfelder JV, 5/28/2008
_________________________________________________

Survey performed by Espinosa Surveying
Easton,CA
4/3/2008

N. 450863.48
E. 1457768.64

Surf. Elev. 12.59 above MSL
TOC Elev. 14.91 above MSL
4/3/2008

SURVEY CONTROL DATUM
HORIZONTAL (BASIC OF BEARINGS)
CALIFORNIASTATE PLANE COORDINATED, ZONE 3,
NAD 27US FEET. HPGN POINTS HUNTERS POINT EAST
"HT0620" & HUNTERS POINT WEST "HT0613"

VERTICAL (BENCH MARK)
PID NO. HT0620 HPGN BRASS CAP MONUMENT (FIRST
ORDER CLASS II VERTICAL ORDER) ELEV.= 7.58'
NGVD29 USFEET DATUM.
_________________________________________________

Added 0.2 ft to total depth and other construction details
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Revised by CE2-Kleinfelder JV, 5/28/2008
________________________________________________

Survey performed by Espinosa Surveying
Easton,CA
4/3/2008

N. 450889.70
E. 1457707.58

Surf. Elev. 12.02 above MSL
TOC Elev. 14.82 above MSL
4/3/2008

SURVEY CONTROL DATUM
HORIZONTAL (BASIC OF BEARINGS)
CALIFORNIASTATE PLANE COORDINATED, ZONE 3,
NAD 27US FEET. HPGN POINTS HUNTERS POINT EAST
"HT0620" & HUNTERS POINT WEST "HT0613"

VERTICAL (BENCH MARK)
PID NO. HT0620 HPGN BRASS CAP MONUMENT (FIRST
ORDER CLASS II VERTICAL ORDER) ELEV.= 7.58'
NGVD29 USFEET DATUM.
_______________________________________________

Added 0.5 ft to total depth and other construction details
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Revised by CE2-Kleinfelder JV, 5/28/2008
________________________________________________

Survey performed by Espinosa Surveying
Easton,CA
4/3/2008

N. 450907.56
E. 1457724.79

Surf. Elev. 12.34 above MSL
TOC Elev. 14.82 above MSL
4/3/2008

SURVEY CONTROL DATUM
HORIZONTAL (BASIC OF BEARINGS)
CALIFORNIASTATE PLANE COORDINATED, ZONE 3,
NAD 27US FEET. HPGN POINTS HUNTERS POINT EAST
"HT0620" & HUNTERS POINT WEST "HT0613"

VERTICAL (BENCH MARK)
PID NO. HT0620 HPGN BRASS CAP MONUMENT (FIRST
ORDER CLASS II VERTICAL ORDER) ELEV.= 7.58'
NGVD29 USFEET DATUM.
_______________________________________________

Added 0.3 ft to total depth and other construction details
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Revised by CE2-Kleinfelder JV, 5/28/2008
________________________________________________

Survey performed by Espinosa Surveying
Easton,CA
4/3/2008

N. 450958.99
E. 1457768.64

Surf. Elev. 12.10 above MSL
TOC Elev. 14.66 above MSL
4/3/2008

SURVEY CONTROL DATUM
HORIZONTAL (BASIC OF BEARINGS)
CALIFORNIASTATE PLANE COORDINATED, ZONE 3,
NAD 27US FEET. HPGN POINTS HUNTERS POINT EAST
"HT0620" & HUNTERS POINT WEST "HT0613"

VERTICAL (BENCH MARK)
PID NO. HT0620 HPGN BRASS CAP MONUMENT (FIRST
ORDER CLASS II VERTICAL ORDER) ELEV.= 7.58'
NGVD29 USFEET DATUM.
_______________________________________________

Added 0.1 ft to total depth and other construction details
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Appendix E. 
Well location survey report 
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Appendix F. 
Chain-of-custody forms 
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Appendix G. 
Laboratory and data validation reports 

(CD only) 
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EXECUTIVE SUMMARY 

Two Technical System Audits (TSA) were performed during the Groundwater Investigation at 

Parcel E-2 at Hunters Point Shipyard.  The purpose of the TSAs was to verify that the field team 

is following the proper procedures during the temporary well installation and grab groundwater 

sampling.  The TSA activities for the soil boring and temporary well installation were performed 

on February 27, 2008 by Tom Sayre of Kleinfelder.  The TSA activities for the grab groundwater 

sampling were performed on March 12, 2008 by Stacie Wissler of Kleinfelder.  A total of two 

field team-specific audits were conducted, one for each activity.  The TSA activities were 

performed in accordance with the Final Sampling and Analysis Plan (SAP) for the Groundwater 

Investigation at Parcel E-2 at Hunters Point Shipyard in San Francisco, California, prepared by 

CE2-Kleinfelder for the US Navy, Naval Facilities Engineering Command Southwest, dated 

February 4, 2008.  The results of the TSA activities were discussed with the individual field 

teams and the Field Manager: Tom Sayre of Kleinfelder.  All observed activities under the two 

TSAs were found to be in compliance with the SAP.  Therefore no corrective actions were 

necessary. 
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1.0 PURPOSE OF TECHNICAL SYSTEM AUDITS 

Per SAP Worksheet #31 of the SAP (dated February 4, 2008), CE2-Kleinfelder conducted a TSA 
during the temporary well installation and a TSA during the grab groundwater sampling.  The 
purpose of the TSA was to verify that each team is following the temporary well installation 
procedure and the data and groundwater samples collection procedures identified in Worksheet 
#17 of the SAP.  Results of the TSA were forwarded to the Field Manager and Project Manager.  
If deficiencies had been noted, then corrective actions would have been identified and 
immediately implemented for each deficiency. 
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2.0 AUDIT PROCEDURES  

The CE2-Kleinfelder auditor visited the team to be audited with an audit form and observed a 
temporary well installation and a complete well sampling event.  If any activities were noted as 
not being in compliance with the SAP, corrective action would be initiated and recorded.  The 
audit form completed by the auditor is divided into the following four categories:   

• Health and Safety: a review of proper personal protective equipment (PPE) and air 
monitoring procedures. 

• Documentation: proper recording of data during temporary well installation and grab 
groundwater sampling. 

• Soil Boring/Temporary Well Installation:  a review of proper temporary well installation 
procedures and equipment decontamination. 

• Grab Groundwater Sampling: a review of proper bottle collection, equipment usage, and 
equipment decontamination. 

In addition, the designated auditor observed the calibration of field instruments at the beginning 
of the day, or discussed the calibration activities with the person responsible for meter 
calibrations.  To ensure that each instrument is calibrated following the same procedures, the 
Field Manager or Sample Control Manager calibrated the instruments for the field teams.   
Appendix B contains the calibration logs for the audit days.  Upon completion of the TSA, the 
auditor briefed CE2-Kleinfelder’s Field Manager on the results of the TSA.  No deficiencies 
were observed during the two TSAs.  Therefore, no corrective actions were necessary. 

2.1 AUDIT TEAM 

The following are the audit team members and their respective roles: 

Kleinfelder Project Manager: Tom Sayre, Kleinfelder 
Field Manager: Tom Sayre, Kleinfelder 
Field Team Auditors: Stacie Wissler and Tom Sayre, Kleinfelder 
Sample Control Managers: Patricia Walters and Cynthia Ruelas, Kleinfelder 
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3.0 AUDIT ACTIVITIES 

During the groundwater investigation at Parcel E-2, grab groundwater samples were collected 
from 61 temporary wells, installed as part of the investigation, and from 7 existing piezometers.  
Temporary well installation began on February 2 and concluded on March 11, 2008.  Grab 
groundwater sampling began on March 4 and is expected to conclude by June 1, 2008.  A total of 
two activity-specific audits were performed, one auditing the temporary well installation, 
performed on February 27, and the second auditing the grab groundwater sampling, performed 
on March 12, 2008. 
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4.0 AUDIT RESULTS 

The results of the temporary well installation TSA are described below.  Copies of the field audit 
form and the auditor’s field notes are provided as Appendix A.   

Health and Safety 
Deficiency Corrective Action 
1. No health and safety issues were noted. 1. No action was necessary regarding health and 

safety.  
Documentation 

Deficiency Corrective Action 
1. No documentation deficiencies were noted. 
 

1. No action was necessary regarding 
documentation.      

Soil Boring/Temporary Well Installation 
Deficiency Corrective Action 
1. No deficiencies were noted. 1. No action was necessary regarding well 

installation.  
Grab Groundwater Sampling 

Deficiency Corrective Action 
1. Not Applicable.   1. Not Applicable. 

General Comments  
Deficiency Corrective Action 
1. No general issues were noted.      1. No action was necessary regarding general 

issues.   
Calibration  

Deficiency Corrective Action 
1. Not Applicable 1.  Not Applicable 

 

The results of the grab groundwater sampling TSA are described below.  Copies of the field 
audit form and the auditor’s field notes are provided as Appendix A.  Copies of the equipment 
calibration log for the audit days are provided as Appendix B. 

Health and Safety 
Deficiency Corrective Action 
1. No health and safety issues were noted. 
 

1. No action was necessary regarding health and 
safety.  

Documentation 
Deficiency Corrective Action 
1. No documentation deficiencies were noted. 
 

1. No action was necessary regarding 
documentation.      

Soil Boring/Temporary Well Installation 
Deficiency Corrective Action 
1. Not Applicable. 1. Not Applicable.   

Grab Groundwater Sampling 
Deficiency Corrective Action 
1. No grab sampling issues were noted.   1. No action was necessary regarding sampling. 
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General Comments  
Deficiency Corrective Action 
1. No general issues were noted.      1. No action was necessary regarding general 

issues.   
Calibration  

Deficiency Corrective Action 
1. No deficiencies were noted in the calibration of 

field equipment. 
1. No action was necessary regarding calibration. 
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5.0 SUMMARY 

During the groundwater investigation at Parcel E-2, two TSAs were conducted.  The first TSA 
was conducted on February 27 and the second TSA was conducted on March 12, 2008.  No 
deficiencies were noted during the audit events.     
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Abbreviations and Acronyms 
APPL  Agriculture and Priority Pollutants Laboratories, Inc. 
DQO  data quality objectives 
EDD  electronic data deliverable 
HPS  Hunters Point Shipyard 
LCS  laboratory control sample 
LDC  Laboratory Data Consultants 
LUFT  leaking underground fuel tank 
MS  matrix spike 
MSD  matrix spike duplicate 
NEDD  Navy Electronic Data Deliverable 
NFESC Naval Facilities Engineering Service Center 
NIRIS  Naval Installation Restoration Information Solution 
PARCCS precision, accuracy, representativeness, completeness, comparability, and   
  sensitivity  
PCBs  polychlorinated biphenyls 
QC  quality control 
QCSR  Quality Control Summary Report 
RPD  relative percent difference 
SAP  Sampling and Analysis Plan 
SDG  sample delivery group 
SOP  standard operating procedure 
TPH  total petroleum hydrocarbons 
USEPA United Stated Environmental Protection Agency 
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1.0 Introduction 

This Quality Control Summary Report (QCSR) summarizes the quality control (QC) 
activities associated with the groundwater investigation at Parcel E-2, located at the Hunters 
Point Shipyard (HPS) in San Francisco, California.  Groundwater sampling procedures, 
analytical methods, analytical results, project objectives and data quality objectives (DQOs) are 
described in the Final Sampling and Analysis Plan for Groundwater Investigation at Parcel E-2, 
Hunters Point Shipyard (SAP) (CE2-Kleinfelder Joint Venture [CE2-Kleinfelder JV], 2008).   

This QCSR consists of eight sections.  Section 2.0 provides an overview of the groundwater 
sampling procedures.  Section 3.0 provides an overview of the decontamination procedures.  
Section 4.0 provides a summary of the QC samples collected along with their analytical results.  
Section 5.0 identifies the analytical methods.  Section 6.0 summarizes the findings of the data 
quality assessment process, which includes a review, verification, validation and usabilty 
assessment of the data, in accordance with the data quality indicators defined in the SAP.  
Section 7.0 provides an overview of the data storage process.  Section 8.0 provides references. 

2.0 Groundwater Sampling Procedure 

Field personnel measured depth to water in the wells and piezometers in Parcel E-2, using 
electronic water level indicators, prior to sampling. Grab groundwater samples were collected 
from temporary wells and piezometers in Parcel E-2 by pumping groundwater using peristaltic 
pumps and well-dedicated Teflon™-lined polyethylene tubing.  Grab samples do not require 
purging prior to sample collection.  Groundwater was pumped at a rate of 500 milliliters 
(mL/min) or less.  Groundwater samples were collected in the following order: total petroleum 
hydrocarbons (TPH)-purgeables, TPH-extractables, polychlorinated biphenyls (PCBs), dissolved 
metals, ammonia.  Dissolved metals samples were filtered and acidified with nitric acid by the 
laboratory prior to analysis. 

Water quality parameters were measured at sample locations designated for ammonia 
analysis.  Water quality parameters (i.e., temperature, specific conductance, and pH) were 
measured after sample collection using YSI™ multi-probe water quality meters. 

3.0 Decontamination Procedure 

Sampling equipment that came in contact with groundwater was decontaminated 
immediately after sampling was completed at each well.  Additionally, the electronic water level 
indicators were decontaminated after the sampling of each well, using a mixture of tap water and 
non-phosphate detergent, a rinse with tap water, and a final rinse with distilled water.  The YSI™ 
water quality meters were decontaminated using tap water and distilled water.  Dedicated 
Teflon™-lined polyethylene tubing was used for pumping each well; therefore, decontamination 
of the tubing was not necessary.   
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4.0 Quality Control Samples 

Field and laboratory QC samples were collected in the field and laboratory to evaluate and 
monitor the quality of both the field and laboratory procedures.  Field and laboratory QC samples 
were collected at a frequency in accordance with the SAP.  Table I-1 summarizes the field and 
laboratory QC samples collected during the groundwater investigation at Parcel E-2.  

Field samples, including field QC samples, were preserved (if required), stored, and 
transported in coolers with sufficient “wet” ice to maintain sample temperature at less than 6 
degrees Celsius. Upon receipt, the laboratory measured the cooler temperatures using 
temperature blanks, which were submitted with each cooler.  The laboratory did not detect 
temperatures in any sample cooler that exceeded the limit of 6 degrees Celsius. 

During the data quality assessment, organic and inorganic contaminants reported in field 
samples with less than 5 times the concentrations detected in blanks (or 10 times for common 
laboratory contaminants) were qualified as not detected and assigned a “U” qualifier.  A low 
percentage of sample results (approximately 4.1 percent) were qualified due to laboratory blank 
contamination, which indicates that laboratory decontamination procedures were effective. 

During a data quality assessment of the field and laboratory QC samples, no significant 
discrepancies were noted.  Trip blank samples were included in each of the coolers containing 
samples for TPH-purgeables analysis, and accompanied the samples during sample collection, 
storage, and transport.  TPH-purgeables were not detected in any of the trip blank samples, and 
thus no data was qualified due to trip blank contamination. 

Field duplicate pairs were collected at 7 of the 68 locations.  Relative percent differences 
(RPDs) were calculated using the field duplicate pair results, then evaluated against a RPD 
criterion of 30 percent.  Of the 196 field duplicate pair analyte results, 15 (approximately 7.7 
percent) exceeded the 30 percent RPD criterion.  Analytical data were not qualified based on 
field duplicate pair results. 
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Table I-1.  QC Samples Collected during the Groundwater Investigation at Parcel E-2 

Field QC Samples 

Sample Type Purpose Frequency 
Trip blank Measures background levels of TPH-

purgeables from sample handling, storing, and 
transport. 

One per cooler containing 
TPH-purgeables samples 

Field duplicate Measures variability in results from sampling 
procedures. 

One per 20 field samples 
collected 

Laboratory QC Samples 

Sample Type Purpose Frequency 
Instrument blank Sets baseline or instrument zero. Start of calibration 

process and per method 
Method blank Measures laboratory contamination during 

sample preparation and analysis. 
One per preparation or 
analytical batch 

Matrix spikes Measures matrix effect and accuracy of 
analytical process. 

One per preparation or 
analytical batch 

Laboratory duplicate Indicates precision of laboratory procedures One per 10 samples 

Laboratory Control 
Sample 

Measures accuracy of analytical process and 
calibration. 

One per preparation or 
analytical batch 
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5.0 Laboratory Analyses 

A total of 68 groundwater samples, with 19 accompanying field QC samples, were collected 
for chemical analysis during the groundwater investigation at Parcel E-2.  The groundwater 
samples were collected from March 5, 2008 to March 13, 2008.  Field and laboratory QC 
samples were collected at a frequency in accordance with the SAP.  Table I-2 summarizes the 
analytical parameters and methods performed for the groundwater investigation at Parcel E2. 

Table I-2.  Analytical Groups and Methods 
Analytical Group Analytical Method 

Ammonia Nitrogen USEPA Method 350.1 
USEPA Method 6010B Dissolved Metals USEPA Method 7470A 

PCBs USEPA Method 8082 
TPH-extractables USEPA Method 8015B 
TPH-purgeables USEPA Method 8015B 

Notes: 
USEPA:  United States Environmental Protection Agency, Test Methods for Evaluating Solid Wastes 
Physical/Chemical Methods (SW-846, 4th Edition, Update III) 
PCBs:  polychlorinated biphenyls 
TPH:  total petroleum hydrocarbons 

Samples collected during the Parcel E-2 groundwater investigation were submitted and 
analyzed by a California State- and Naval Facilities Engineering Service Center (NFESC)-
certified laboratory, Agriculture and Priority Pollutants Laboratories, Inc. (APPL), located in 
Fresno, California. 

6.0 Data Quality Assessment  

The data quality assessment process consists of a systematic review, verification, validation, 
and usability assessment of the data.  The purpose of the data quality assessment is to evaluate 
and monitor the performance of the field sampling and analytical procedures and assess the 
quality of the data.  Data review and verification were performed by the Project Chemist on 100 
percent of the data.  Laboratory Data Consultants, Inc. (LDC), located in Carlsbad, California, 
was selected to perform the independent, third-party data validation.  The data were reviewed, 
verified and validated in accordance with procedures, presented in the following documents: 

• Final Sampling and Analysis Plan for Groundwater Investigation at Parcel E-2, 
Hunters Point Shipyard (Kleinfelder-CE2 JV, February 2008) 

• USEPA Contract Laboratory Program National Functional Guidelines for Organic 
Data Review (USEPA 1999b) 

• USEPA Contract Laboratory National Functional Guidelines for Inorganic Data 
Review (USEPA 2004).  
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• USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-
846, Third Edition.  Updates I, II, IIA, IIB, III, IIIA, and IV (USEPA 1998). 

 6.1   Summary of the Data Quality Assessment 

One hundred percent of the data were subject to a data quality assessment (i.e. review, 
verification, validation, and usability assessment), with approximately 80 percent undergoing a 
Level III data validation and 20 percent undergoing a Level IV validation in accordance with the 
SAP.   

A total of 1,953 analytical results were evaluated by LDC during the data validation process. 

Based on the data validation process, some analytical results were qualified as estimated (i.e., 
“J” qualified) or estimated at an elevated project quantitation (i.e. “UJ” qualified).  Results were 
qualified as estimated for one or more of the following reasons: 

• Laboratory blank contamination 

• Serial dilution criteria exceeded 

• Surrogates, laboratory control sample (LCS), matrix spike (MS), or matrix spike 
duplicate (MSD) samples reported percent recoveries outside the acceptable criteria 

• Technical holding times exceeded 

• Calibration with percent differences outside the acceptable criteria. 

Table I-3 summarizes the data qualified as estimated (“J” or ”UJ” qualified”) or rejected (“R” 
qualified), as well as the percent of qualified analytical data, generated during the groundwater 
investigation at Parcel E-2.  During the data quality assessment process, it was deemed that the 
results are of good quality and are acceptable for use during the decision-making process. 

Table I-3.  Summary of Qualified Analytical Data by Analytical Method 

Analytical Group Analytical Method 
Total Estimated, 
Usable (“J” or 

”UJ”) Data 

Total Unusable 
(“R”) Data 

Ammonia Nitrogen USEPA Method 350.1 0 0 
USEPA Method 6010B 0 0 Dissolved Metals USEPA Method 7470A 136 0 

PCBs USEPA Method 8082 0 0 
TPH-extractables USEPA Method 8015B 16 0 
TPH-purgeables USEPA Method 8015B 7 0 
Total qualified analytical results 159 0 
Percent of total qualified analytical results 8.1% 0 % 

Note: 
The percent of data qualified by category was calculated using the total number of analytical results (including QC 
samples) generated by the groundwater investigation at Parcel E-2 (i.e., total of 1,953 analytical results). 
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The data quality indicators, otherwise known as precision, accuracy, representativeness, 
comparability, completeness, and sensitivity (PARCCS), were evaluated in accordance with the 
PARCCS parameters defined in the SAP to assess data usability.  The PARCCS parameters were 
met for the groundwater investigation at Parcel E-2, and were assessed as follows: 

• Precision was assessed by evaluating the RPDs of the MS/MSD samples and 
duplicates for each applicable analytical method.  The low percentage (approximately 
7.7 percent) of precision exceedances indicates that the analytical methods were 
consistently precise. 

• Accuracy was assessed by evaluating percent recoveries of MS samples, LCS, and 
surrogate recoveries for each applicable analytical method.  A low percentage of 
sample results (approximately 4.9 percent) were qualified due to MS, LCS, or 
surrogate recoveries, indicating that the methods were consistently accurate. 

• Representativeness was assessed by the use of established field and laboratory 
procedures, and their consistent application.  Representativeness was maintained by 
using standard operating procedures (SOPs), including chain-of-custody protocol and 
documentation, groundwater sampling, sample labeling, sample packaging and 
transport, as well as the condition of the samples upon receipt at the laboratory. 

• Comparability was assessed by evaluating the use of well-documented analytical 
methods and SOPs, standard reference materials, QC samples, and reporting each 
data type in consistent units.  The use of the USEPA analytical methods, specified 
and well-documented analyses, California State- and NFESC-certified laboratories, 
and a standardized data quality assessment process give the data a high degree of 
analytical comparability. 

• Completeness was assessed by evaluating the validity of data obtained as a result of 
the data quality assessment process (i.e. amount of valid data obtained as compared to 
the amount that was expected to be obtained under normal conditions).  Estimated 
data (“J” or “UJ” qualified) are considered valid and usable; however, rejected data 
(“R” qualified) and missing analyses are considered unusable and incomplete.  One 
hundred percent of the analytical results are considered usable, which exceeds the 
SAP completeness goal of 90 percent. 

• Sensitivity was assessed by evaluating the use of project quantitation limits.  In 
general, project quantitation limits were low enough to satisfy the action levels being 
applied and used to evaluate the project data. 

As a result of the DQA process, it has been concluded that the data quality indicators (i.e., 
PARCCS) either met or exceeded the parameters, as defined in the SAP.   
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7.0 Data Storage 

Data collected during the groundwater investigation at Parcel E-2 were recorded on field and 
laboratory forms, including but not limited to field notes or logbooks, chain-of-custody forms, 
field calibration logs, audit forms, laboratory raw data, hard copy analytical reports, electronic 
data deliverables (EDDs), and data validation reports.  Field notes or logbooks, chain-of-custody 
forms, and field calibration logs were peer-reviewed and securely stored in the CE2-Kleinfelder 
JV field trailer, located on HPS.   

Laboratory analytical results were provided by APPL to the Kleinfelder-Oakland office in 
hard copy and EDD format, as sample delivery groups (SDGs), to undergo data quality 
assessment procedures.  The hard copy SDGs were retained in a secured location until final 
submittal to the NAVFAC Southwest Administrative Record along with the Technical 
Memorandum for Groundwater Investigation at Parcel E-2.  The SDGs included the laboratory 
data deliverables defined in the SAP. 

The EDDs were provided by APPL via electronic mail and contain the laboratory analytical 
results by SDG.  The EDDs underwent a data checker to evaluate accuracy and completeness of 
information, and were then uploaded into the Kleinfelder-HPS database.  Upon completion of the 
data quality assessment process, the validated data were finalized.  Once finalized, the data were 
electronically submitted to the Department of the Navy’s data repository, Naval Installation 
Restoration Information Solution (NIRIS), in the Navy Electronic Data Deliverable (NEDD) 
format.  

Copies of the field forms, electronic laboratory analytical reports, and EDDs have been 
retained in the Kleinfelder-Oakland office in the project files. 
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Executive Summary 
CE2-Kleinfelder Joint Venture (CE2-Kleinfelder JV) has prepared this appendix to present 

radionuclide analytical results from groundwater sampling conducted between June 27 and 
July 1, 2008 at Parcel E-2.  Radionuclides analyzed for were cesium-137 (Cs-137), cobalt-60 
(Co-60), radium-226 (Ra-226), and strontium-90 (Sr-90).  This supplements prior chemical 
analytical data provided in the Final Technical Memorandum for Groundwater Investigation at 
Parcel E-2, Hunters Point Shipyard, (HPS) San Francisco, California (Figure 1).  This work was 
performed for the U.S. Department of the Navy (Navy), Base Realignment and Closure (BRAC) 
Project Management Office West, in accordance with Contract No. N62473-07-C-3001 except 
for analytical laboratory work which was performed under a separate contract between Tetra 
Tech ECI and the Navy. . 

Sampling was conducted in accordance with a Work Plan addendum (CE2-Kleinfelder JV, 
2008a) and a Sampling and Analysis Plan (SAP) addendum (CE2-Kleinfelder JV, 2008b). 

Analysis was performed in accordance with the SAP addendum except that Ra-226 and Sr-90 
were analyzed by an offsite analytical laboratory, TestAmerica. 

The following scope of work was performed, in conjunction with and additional to the larger 
investigation: 

• Grab groundwater samples were collected from the 61 temporary wells and 7 
previously installed A-Aquifer piezometers between June 27 and July 1, 2008. 

• Samples from the 61 temporary wells and 7 piezometers were analyzed for Cs-137, 
Ra-226, and Sr-90.  Analysis for Co-60 was performed on samples from 11 of the 
temporary wells. 

Summary of Analytical Results 

Analytic results are reported in picoCuries/liter (pCi/L) and compared to HPS Project Action 
Limits (PALs) as follows: 

Analyte PAL (pCi/L) 

Cs-137 111.9 

Co-60 100 

Ra-226 5 

Sr-90 8 

Analytic results from only two locations, TW004 and TW011, showed activities greater than 
PALs (11.0 and 6.08 pCi/L Ra-226, respectively). 
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1.0 Introduction 

CE2-Kleinfelder Joint Venture (CE2-Kleinfelder JV) has prepared this appendix to present 
radionuclide analytical results from groundwater sampling conducted between June 27 and July 
1, 2008 at Parcel E-2.  This supplements prior chemical analytical data provided in the Final 
Technical Memorandum for Groundwater Investigation at Parcel E-2, Hunters Point Shipyard, 
(HPS) San Francisco, California (Figure 1).  This work was performed for the U.S. Department 
of the Navy (Navy), Base Realignment and Closure (BRAC) Project Management Office West, 
in accordance with Contract No. N62473-07-C-3001 except for analytical laboratory work which 
was performed under a separate contract between Tetra Tech ECI and the Navy. 

This appendix presents the sampling and analytical work related to radionuclide investigation 
in groundwater conducted as implementation of the following documents: 

• Addendum 1 to the Work Plan for Groundwater Investigation at Parcel E-2, Hunters 
Point Shipyard, San Francisco, California (CE2-Kleinfelder JV, 2008a). 

• Final Addendum 1 to the Final Sampling and Analysis Plan (Field Sampling Plan 
and Quality Assurance Project Plan) for Groundwater Investigation at Parcel E-2 
(CE2-Kleinfelder JV, 2008b). 

Key personnel reviewed the Final Addendum 1 to the Final SAP prior to conducting the 
sampling event as indicated in the Personnel Sign-off Sheets included in Appendix A. 

1.1 Project Objectives 

The project objective for this work was to provide data to evaluate whether the A-Aquifer 
groundwater in Parcel E-2 has been impacted by radionuclides.  This in turn will be used  as 
supplemental data for the RI/FS report for evaluation of remedial alternatives for Parcel E-2. 

1.2 Scope of Work 

This radionuclide investigation consisted of the following field activities: 

1. Groundwater samples were collected from the 61 temporary wells and 7 previously 
installed A-Aquifer piezometers, using a peristaltic pump.  Temporary well and 
piezometer locations are shown on Plate 1. 

2. Groundwater samples were analyzed for the following radionuclides (in all wells and 
piezometers except as noted below): 

• Cesium-137 (Cs-137). 

• Cobalt-60 (Co-6) - 11 temporary wells. 

• Radium-226 (Ra-226). 

• Strontium-90 (Sr-90). 

Samples were collected by CE2-Kleinfelder JV personnel and submitted to the onsite 
analytical laboratory, New World Technology, Inc. (NWT) under contract with Tetra Tech ECI.  
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NWT subsequently submitted a complete set of samples to an offsite analytical laboratory, 
TestAmerica, for Ra-226 and Sr-90 analysis.  NWT also submitted a subset of samples (from 
seven locations) to offsite analytical laboratory, Eberline Services, for confirmation analysis of 
Cs-137, Ra-226, and Sr-90 with one location to also be analyzed for Co-60. 
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2.0 Groundwater Sampling Methodology 

Depth to water was measured in and groundwater samples were collected from the temporary 
wells and existing piezometers shown on Plate 1. 

Prior to sampling, depth to water was measured with an electric water level indicator, relative 
to top of casing. 

Samples were collected using a peristaltic pump located at ground surface with well-specific, 
disposable, Teflon-lined, plastic tubing lowered to within one foot of the bottom of each 
temporary well or piezometer.  If the well/piezometer ran dry during the initial sampling attempt, 
samples were collected on subsequent days as water recharged into the well/piezometer. 

Groundwater samples were collected by pumping the wells/piezometers at a rate of < 500 
mL/minute to minimize turbidity. 

Samples were collected directly into pre-cleaned, laboratory-supplied sample containers (two 
500-ml polyethylene containers per sampling location per radionuclide to be analyzed).  Extra 
containers were filled if the location was to have a field duplicate or confirmatory sample. 

The sample containers were placed in an ice-filled cooler for transport to the onsite analytical 
laboratory: NWT, following chain-of-custody protocol.  The chain-of-custody records indicating 
transfer of samples from CE2-Kleinfelder JV to NWT are presented in Appendix B. 

Samples were submitted to NWT unfiltered and unpreserved with chain of custody (COC) 
instruction for NWT to filter and acidify following sample receipt. 
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3.0 Management of Investigation-Derived Waste 

Investigation-derived waste (IDW) generated by the radionuclides sampling portion of this 
project included equipment decontamination water (rinsate), disposable sampling tubing and 
used personal protective equipment (PPE). 

Equipment decontamination rinsate was collected in Department of Transportation (DOT)-
approved 55-gallon drums and transported to the CE2-Kleinfelder JV field office where it was 
transferred into the 4,000-gallon storage tank used for storing purge water from the Basewide 
Groundwater Monitoring Program.  That water was managed according to the IDW Management 
Plan for that Program. 

Regular trash, disposal sampling tubing and PPE were placed in waste bins for offsite 
disposal as non-hazardous waste. 

Less than one-quarter of a 55-gallon drum of soil had been generated from prior temporary 
well coring work at Parcel E-2.  It was field-screened and cleared by NWT field radiation 
technicians.  The soil was composite-sampled with other HPS drilling soil, also cleared for 
radiation, and profiled for offsite disposal.  On February 9, 2009, the drum was transported 
offsite by North State Environmental (South San Francisco, California – U.S. EPA Hazardous 
Waste Transporter ID No. CAR000159459) for land disposal at Chemical Waste Management, 
Inc.’s Class I landfill in Kettleman City, California under manifest number 002507920FLE.  This 
manifest was signed at the time of transport by Navy representative, Doug DeLong, Safety and 
Security Manager, BRAC PMO West.  Once received and processed by the disposal facility, the 
fully executed manifest will be returned to Mr. DeLong for filing. 
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4.0 Groundwater Analytical Results 

Analytical results for groundwater sampling are reported based on the following analytical 
methods: 

Normal field samples and field duplicates: 

• Cs-137 and Co-60 – analysis performed by New World Technology using a 
proprietary analytical method utilizing gamma spectroscopy per standard operating 
procedures on file with the Navy. 

• Ra-226 and Sr-90 _ analysis performed by TestAmerica by EPA 903.0 Modified and 
EPA 905, respectively. 

Confirmation samples analysis performed by Eberline Services: 

• Cs-137 by EPA 901.0 Modified. 

• Co-60 by EPA 901.1. 

• Ra-226 by EPA 903.1. 

• Sr-90 by EPA 905.0. 

Tables 1 and 2 show the analytical results for each location. 

Table 1 presents analytical results for Cs-137 and Co-60 analyses.  Table 2 presents 
analytical results for Ra-226 and Sr-60.  Plate 1 shows the radionuclide analytical results at each 
sampled location.  Co-60 results are shown on Plate 1 at the 11 temporary well locations 
specified in the SAP Addendum. 

These analyses did not detect any of these analytes above their respective PALs except for 
Ra-226 at two locations as follows: 

TW004 – Ra-226 was reported at 11.0 pCi/L 

TW011 – Ra-226 was reported at 6.08 pCi/L 

Laboratory analytical reports and chain-of-custody documents are included as Appendix B. 
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5.0 Data Quality 

This section summarizes the quality control measures implemented for this scope of work 
and deviations from the SAP addendum (CE2-Kleinfelder JV.  2008b). 

Field duplicate and confirmation samples were collected at frequencies in accordance with 
the SAP addendum; 1 field duplicate per 10 field samples for each analyte rounded up to the 
nearest 10 field samples.  Confirmation samples were submitted to Eberline Services at a rate of 
approximately 10 per cent of normal field samples.  Results for both field duplicates and 
confirmation samples are shown on Tables 1 and 2 adjacent to their corresponding location-
specific normal sample results.  Groundwater sampling and analysis was conducted in 
accordance with procedures presented in the SAP addendum with the following deviations: 

1. NWT did not perform Sr-90 analysis. 

2. Samples were submitted to TestAmerica by NWT for Ra-226 and Sr-90 analysis. 

3. TestAmerica used analytic method EPA 903.0 Modified for Ra-226 analysis.  The 
SAP indicated use of NWT’s standard operating procedure for the normal samples 
and, EPA Method 903.1 for confirmatory samples analyzed by Eberline Services, the 
offsite laboratory. 

4. Confirmation sample analytical reports by Eberline Services did not undergo Level 
IV third-party validation (planned for Laboratory Data Consultants). 

Two field duplicate and two confirmation sample locations were changed form locations 
indicated in the SAP addendum due to low groundwater recharge rates at the initially planned 
locations.  This does not constitute a deviation as the frequency of these sample types met project 
requirements. 
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Table 1.  Sample summary and analytical results for Cesium-137 and Cobalt-60 in Parcel E-2 groundwater.

New World 
Technology 

Method

Data 
Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L) Result (pCi/L) Data 

Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Temporary Wells

TW001 panhandle 0827E021 6/30/2008 1035 N 23.985 F 43.901 43.921 22.2 - - - - 2.4328 #B 22.807 22.808 12.3

TW002 panhandle 0826P009 6/27/2008 1338 N 8.5754 B 38.648 38.651 20.5 - - - - 16.555 #F 10.947 10.986 15.0

TW003 panhandle 0826P006 6/27/2008 1153 N 12.085 F 18.363 18.375 9.86 - - - - 11.715 F 18.727 18.738 10.0

6/27/2008 1424 N 9.1811 #B 28.982 28.986 14.1 - - - - -9.7505 #B -111.04 -111.05 17.2

6/30/2008 1500 N 34.566 F 36.794 36.816 27.8 - - - - 25.707 #F 27.957 27.973 18.9

7/1/2008 945 N 19.650 B 33.356 33.364 26.1 - - - - 26.257 #F 24.537 24.556 18.4

6/27/2008 1317 N -15.187 #B -19.302 -19.311 10.9 - - - - 15.401 #F 10.156 10.172 5.84

6/30/2008 1510 N - - - -

TW006 panhandle 0826P004 6/27/2008 1136 N 24.107 10.148 10.255 7.77 - - - - -1.9283 #B 13.799 13.800 8.76

TW006 panhandle 0826P005 6/27/2008 1142 C 0.192 U 0.48 10.0 / 0.840

TW007 panhandle 0826P010 6/27/2008 1345 N 40.097 9.5582 9.6736 6.99 - - - - 3.9199 B 5.4403 5.4422 5.97

TW008 panhandle 0827P025 6/30/2008 1453 N 9.5335 B 48.214 48.217 25.9 - - - - -45.829 #B -131.60 -131.63 38.6

TW009 panhandle 0826P030 6/27/2008 1502 N -0.97613 #B 285660 285660 17.8 - - - - 44.573 F 43.380 43.451 18.9

TW010 panhandle 0827P022 6/30/2008 1047 N 36.068 32.066 32.094 23.2 - - - - 60.772 #F 30.441 30.524 11.0

TW011 panhandle 0826P012 6/27/2008 1450 N 40.677 27.222 27.264 19.1 - - - - 25.236 # 11.014 11.054 7.33

TW012 panhandle 0827E024 (a) 6/30/2008 1110 N 78.520 37.776 37.889 24.8 - - - - 4.0544 #B 14.841 14.842 11.4

Cobalt-60:  PAL = 100 pCi/L
New World Technology Method

Cesium-137:  PAL = 111.9 pCi/L
EPA Method 901.0 Mod (Eberline)

panhandle

panhandleTW005 0826P007 (a)

TW004 0826P011 (a)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Sample 
Type

Cesium-137:  PAL = 111.9 pCi/L
New World Technology Method
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Table 1.  Sample summary and analytical results for Cesium-137 and Cobalt-60 in Parcel E-2 groundwater.

New World 
Technology 

Method

Data 
Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L) Result (pCi/L) Data 

Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Cobalt-60:  PAL = 100 pCi/L
New World Technology Method

Cesium-137:  PAL = 111.9 pCi/L
EPA Method 901.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Sample 
Type

Cesium-137:  PAL = 111.9 pCi/L
New World Technology Method

TW013 panhandle 0827D018 6/30/2008 930 N 6.180 #B 19.979 19.982 10.2 - - - - 29.997 #F 44.387 44.418 16.3

TW013 panhandle 0827D019 6/30/2008 935 C 0.037 U 0.41 10.0 / 0.761

TW014 panhandle 0827D017 6/30/2008 920 N 11.318 B 43.707 43.711 23.2 - - - - -109.32 #B -1156.0 -1156.0 33.5

TW015 panhandle 0826D016 6/27/2008 1500 N 41.368 29.772 29.812 20.8 - - - - 4.2735 #B 11.104 11.105 10.7

TW016 panhandle 0826D015 6/27/2008 1440 N 39.511 33.611 33.698 24.6 - - - - 26.633 F 24.627 24.681 18.1

TW017 panhandle 0826D014 6/27/2008 1420 N 11.253 B 35.853 35.859 18.8 - - - - 13.806 #B 10.547 10.575 38.9

panhandle 0826D012 6/27/2008 1358 N 29.995 23.553 23.624 16.0 - - - - -0.34037 #B 9.4510 9.4510 28.2

panhandle 0826D013 6/27/2008 1403 FD 19.928 F 34.863 34.881 17.2 - - - - -92.997 #B 432.87 432.90 37.6

TW019 panhandle 0826D011 6/27/2008 1345 N 22.314 F 40.823 40.842 20.7 - - - - 6.6136 #F 11.854 11.860 5.11

TW020 panhandle 0826D007 6/27/2008 1148 N 12.950 16.832 16.848 8.94 - - - - 22.273 19.285 19.325 8.70

TW020 panhandle 0826D008 6/27/2008 1153 C 0.613 U 0.57 10.0 / 0.941

TW021 panhandle 0826D009 6/27/2008 1315 N 66.939 29.519 29.624 19.2 - - - - 14.937 #B 31.965 31.969 16.9

TW022 panhandle 0826D010 6/27/2008 1330 N 8.9152 F 16.494 16.501 8.85 - - - - 1.1012 B 2.1662 2.1671 10.5

TW023 panhandle 0827E022 6/30/2008 1050 N 1.2916 #B 9.5125 9.5128 8.8 - - - - 4.6857 #B 219.32 219.32 68.0

TW024 panhandle 0826E014 6/27/2008 1455 N 29.474 B 59.833 59.855 31.2 - - - - 23.449 #F 35.910 35.933 20.7

TW025 panhandle 0826E015 6/27/2008 1505 N 84.095 # 93.800 93.916 29.2 - - - - 15.561 #B 18.148 18.168 17.7

TW026B metal slag 0827P015 6/30/2008 906 N 20.361 F 39.135 39.151 19.5 - - - - 6.4450 #B 12.439 12.444 15.3

TW027B metal slag 0827P014 6/30/2008 850 N 30.129 F 31.256 31.276 23.0 - - - - 11.387 #B 31.341 31.344 18.6

TW018
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Table 1.  Sample summary and analytical results for Cesium-137 and Cobalt-60 in Parcel E-2 groundwater.

New World 
Technology 

Method

Data 
Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L) Result (pCi/L) Data 

Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Cobalt-60:  PAL = 100 pCi/L
New World Technology Method

Cesium-137:  PAL = 111.9 pCi/L
EPA Method 901.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Sample 
Type

Cesium-137:  PAL = 111.9 pCi/L
New World Technology Method

TW028B metal slag 0827P018 6/30/2008 936 N 12.014 B 38.382 38.388 20.0 - - - - 4.7167 #B 30.470 30.471 10.2

TW029 metal slag 0827P016 6/30/2008 917 N 14.832 #B 37.084 37.094 16.7 - - - - 0.15327 #B 7.0637 7.0637 6.19

TW029 metal slag 0827P017 6/30/2008 922 FD 13.055 B 49.349 49.354 26.3 - - - - -106.95 #B -847.02 -847.04 36.0

TW030B metal slag 0826P002 6/27/2008 1108 N 30.476 F 52.405 52.432 26.5 - - - - -7.6818 #B -54.046 -54.048 15.4

TW030B metal slag 0826P003 6/27/2008 1115 C 0.699 U 0.52 10.0 / 0.846

TW031 landfill area 0826E008 6/27/2008 1135 N 12.611 B 56.914 56.918 30.5 - - - - 60.839 # 43.999 44.129 22.9

TW031 landfill area 0826E009 6/27/2008 1140 FD 42.204 # 57.605 57.653 21.9 - - - - -1.3518 #B -6.8997 -6.9001 15.7

TW032 landfill area 0826E007 6/27/2008 1125 N 16.872 B 42.872 42.882 22.3 - - - - 185.94 #B 0.39743 0.39757 38.0

TW033 landfill area 0826E006 6/27/2008 1115 N -1.0038 #B 251870 251870 21.5 - - - - 52.660 37.502 37.617 22.1

TW034 PCB Hot Spot 0826D002 (a) 6/27/2008 951 N 19.760 B 47.140 47.153 24.4 - - - - 10.766 #B 21.993 22.001 12.5

6/27/2008 931 N 6.9257 B 35.563 35.565 19.0 - - - - -104.49 #B -644.19 -644.22 35.0

6/30/2008 942 N - - - -

TW036 PCB Hot Spot 0826E002 6/27/2008 955 N 40.488 36.718 36.749 27.2 - - - - -0.45815 #B -9.3880 -9.3881 9.97

6/27/2008 929 N 55.786 32.785 32.850 21.8 - - - - 51.040 #F 28.322 28.386 10.8

6/30/2008 1130 N - - - -
0826P001 (a)

TW035 PCB Hot Spot 0826E001 (a)

TW037 PCB Hot Spot
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Table 1.  Sample summary and analytical results for Cesium-137 and Cobalt-60 in Parcel E-2 groundwater.

New World 
Technology 

Method

Data 
Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L) Result (pCi/L) Data 

Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Cobalt-60:  PAL = 100 pCi/L
New World Technology Method

Cesium-137:  PAL = 111.9 pCi/L
EPA Method 901.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Sample 
Type

Cesium-137:  PAL = 111.9 pCi/L
New World Technology Method

6/27/2008 924 N 31.596 39.743 39.781 18.9 - - - - 6.4163 #B 12.843 12.848 10.5

6/30/2008 836 N - - - -

TW039 landfill area 0826E011 6/27/2008 1335 N 43.476 53.482 53.537 26.4 - - - - 51.589 #F 57.180 57.252 20.3

TW040 landfill area 0826E010 6/27/2008 1320 N 41.725 30.302 30.341 20.9 - - - - 25.419 #F 30.271 30.286 16.6

TW041 landfill area 0826E012 6/27/2008 1400 N 29.621 F 47.363 47.391 23.8 - - - - 51.401 #F 67.228 67.289 23.4

TW042 panhandle 0826E013 6/27/2008 1430 N 62.508 28.468 28.563 18.4 - - - - 11.953 #F 8.4854 8.4970 6.76

TW043 panhandle 0827E027 6/30/2008 1425 N 32.116 B 42.787 42.804 33.1 - - - - 7.3907 #F 7.3612 7.3663 5.99

TW044 panhandle 0827E025 6/30/2008 1130 N 44.877 39.042 39.077 28.8 - - - - -1.7968 #B -11.353 -11.354 8.57

6/27/2008 1325 N 73.220 29.820 29.944 18.6 - - - - 6.6128 #B 12.049 12.052 8.70

6/30/2008 1521 N - - - -

TW046 panhandle 0827D020 6/30/2008 1000 N 14.060 B 58.598 58.603 31.4 - - - - 33.168 #F 44.129 44.167 24.8

TW047 panhandle 0827D021 6/30/2008 1025 N 21.259 B 42.751 42.767 21.7 - - - - 23.002 #F 23.011 23.046 6.00

TW048 panhandle 0827D022 6/30/2008 1040 N 7.4253 B 42.727 42.729 29.9 - - - - 7.7341 #B 22.935 22.939 20.1

TW049 panhandle 0827E020 6/30/2008 1020 N 13.841 B 52.762 52.768 28.1 - - - - -15.624 #B -227.32 -227.32 15.3

TW050 panhandle 0827E023 6/30/2008 1100 N 1.7069 B 37.088 37.088 20.3 - - - - 60.819 #F 50.292 50.405 18.0

TW051 panhandle 0826D003 6/27/2008 1014 N 72.047 # 64.700 64.824 21.7 - - - - -18.497 #B -15.061 -15.096 41.7

TW051 panhandle 0826D004 6/27/2008 1019 C 0.276 U 0.42 10.0 / 0.750

TW052 panhandle 0826D006 6/27/2008 1124 N 20.522 F 38.152 38.170 19.1 - - - - 46.147 #F 59.200 59.256 19.2

panhandle 0826P008 (a)

TW038 PCB Hot Spot 0826D001 (a)

TW045
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Table 1.  Sample summary and analytical results for Cesium-137 and Cobalt-60 in Parcel E-2 groundwater.

New World 
Technology 

Method

Data 
Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L) Result (pCi/L) Data 

Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Cobalt-60:  PAL = 100 pCi/L
New World Technology Method

Cesium-137:  PAL = 111.9 pCi/L
EPA Method 901.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Sample 
Type

Cesium-137:  PAL = 111.9 pCi/L
New World Technology Method

TW053 panhandle 0826D005 6/27/2008 1038 N 43.899 30.527 30.570 21.9 - - - - 9.8766 #F 9.2152 9.2225 7.37

TW054 panhandle 0827P024 6/30/2008 1435 N 83.760 # 36.385 36.518 17.0 - - - - 7.7725 #F 8.2430 8.2481 5.90

TW055 panhandle 0827P003 6/30/2008 1425 N 22.737 B 46.430 46.447 23.8 - - - - -93.085 #B -319.74 -319.78 37.2

TW056 panhandle 0827P028 7/1/2008 925 N 31.354 #F 48.363 48.395 18.7 - - - - 25.820 #F 27.042 27.081 9.13

TW056 panhandle 0827P029 7/1/2008 930 FD -1.1755 #B 219.44 219.440 23.7 - - - - 14.820 #B 23.037 23.051 15.9

TW057B panhandle 0827P026 7/1/2008 913 N 23.227 B 59.185 59.199 31.1 - - - - 14.369 #F 22.566 22.580 8.55

TW057B panhandle 0827P027 7/1/2008 918 FD 59.237 29.517 29.599 19.6 - - - - 0.97905 #B 2.1957 2.1960 6.21

TW058 panhandle 0827P021 6/30/2008 1027 N 69.810 32.969 33.071 22.1 - - - - 30.280 #F 31.554 31.574 15.0

TW059 panhandle 0827P013 6/30/2008 835 N 39.243 36.783 36.848 16.4 - - - - -93.472 #B -540.45 -540.48 41.6

TW060 panhandle 0827D025 6/30/2008 1400 N 51.112 29.476 29.537 20.2 - - - - 10.831 #F 10.457 10.465 5.85

TW061 panhandle 0827D024 6/30/2008 1345 N 11.104 B 35.766 35.772 18.7 - - - - -44.868 #B -147.48 -147.50 37.5

Piezometer Wells

PZ131F landfill area 0827E026 (a) 6/30/2008 1320 N 68.266 # 64.027 64.139 20.9 - - - - -17.001 #B -171.72 -171.72 14.9

PZ138E landfill area 0826E005 6/27/2008 1050 N 51.702 34.935 34.987 24.5 - - - - 4.4505 #B 16.441 16.441 12.1

PZ138F landfill area 0826E003 6/27/2008 1025 N 11.210 F 16.930 16.941 9.1 - - - - -96.984 B -426.75 -426.78 14.6

PZ138F landfill area 0826E004 6/27/2008 1030 C 0.2 U 0.31 10.0 / 0.552
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Table 1.  Sample summary and analytical results for Cesium-137 and Cobalt-60 in Parcel E-2 groundwater.

New World 
Technology 

Method

Data 
Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L) Result (pCi/L) Data 

Qualifier

Uncertainty 
Counting
(pCi/L)

3 Sigma Total
(italics  = 2 

Sigma Total)
(pCi/L)

MDA
(pCi/L)

Cobalt-60:  PAL = 100 pCi/L
New World Technology Method

Cesium-137:  PAL = 111.9 pCi/L
EPA Method 901.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Sample 
Type

Cesium-137:  PAL = 111.9 pCi/L
New World Technology Method

PZ144E landfill area 0827E016 6/30/2008 920 N 52.521 29.784 29.848 20.4 - - - - 27.233 F 16.102 16.134 22.1

PZ144E landfill area 0827E017 6/30/2008 925 C 0.171 U 0.30 10.0 / 0.523

PZ150D landfill area 0827D023 6/30/2008 1110 N 26.680 F 47.934 47.957 24.4 - - - - 47.463 #F 66.498 66.550 23.3

PZ150E landfill area 0827E030 7/1/2008 1417 N 59.347 31.469 31.546 21.5 - - - - 28.356 #F 29.296 29.315 15.8

PZ150E landfill area 0827E031 7/1/2008 1421 FD 18.931 B 40.678 40.691 20.7 - - - - 56.871 #F 59.363 59.447 17.9

PZ161D landfill area 0827E028 7/1/2008 1030 N 39.899 34.201 34.287 24.8 - - - - -8.7522 #B 976.69 976.69 73.4

PZ161D landfill area 0827E029 7/1/2008 1035 FD 31.489 F 31.892 31.913 23.4 - - - - 8.0314 #B 15.321 15.324 10.6

Notes:  

Laboratory Qualifiers:
# = New World Technology data qualifier; "All peaks for activity calculation had bad shape."
B = New World Technology data qualifier; "Activity <MDA and failed test."
F = New World Technology data qualifier; "Failed fraction or key line test."
U = Result is less than the sample detection limit

Abbreviations:
C = Confirmation sample
FD = Field Duplicate
MDA = Minimum detectable activity
N = Normal sample
PAL = Project action limit
pCi/L = picoCuries/liter
PZ = Piezometer
RDL = Reportable detection limit
TW = Temporary well

(a)  Well exhibited low recharge; sample containers filled on two or more days with same sample ID.  Results shown adjacent to sampling date listed on analytical report.
      New World Technology performed and reported separate analyses for the three sampling dates for TW004.
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Table 2.  Sample summary and analytical results for radium-226 and strontium-90 in Parcel E-2 groundwater.

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Temporary Wells

TW001 panhandle 0827E021 6/30/2008 1035 N Yes 1.06 0.23 1.00 / 0.14 - - - - Yes 0.1 U 0.15 3.00 / 0.26 - - - -

TW002 panhandle 0826P009 6/27/2008 1338 N Yes 0.14 U 0.12 1.00 / 0.18 - - - - Yes 0.03 U 0.26 3.00 / 0.46 - - - -

TW003 panhandle 0826P006 6/27/2008 1153 N No 0.18 J 0.10 1.00 / 0.13 - - - - Yes 0.28 U 0.54 3.00 / 0.91 - - - -

6/27/2008 1424 N No 11.0 1.1 1.0 / 0.2 - - - - Yes -1.2 U 1.3 3.0 / 2.4 - - - -

6/30/2008 1500 N - - - - - - - -

7/1/2008 945 N - - - - - - - -

6/27/2008 1317 N - - - - - - - -

6/30/2008 1510 N Yes 0.40 J 0.13 1.00 / 0.11 - - - - Yes 0.15 U 0.16 3.00 / 0.26 - - - -

TW006 panhandle 0826P004 6/27/2008 1136 N Yes 0.42 J 0.14 1.00 / 0.12 - - - - Yes -0.8 U 1.2 3.0 / 2.2 - - - -

TW006 panhandle 0826P005 6/27/2008 1142 C 0.288 U 0.30 1.00 / 0.480 0 U 0.22 2.00 / 0.426

TW007 panhandle 0826P010 6/27/2008 1345 N Yes 0.16 U 0.12 1.00 / 0.18 - - - - Yes 0.24 U 0.21 3.00 / 0.34 - - - -

TW008 panhandle 0827P025 6/30/2008 1453 N Yes 0.58 J 0.20 1.00 / 0.20 - - - - Yes 0.25 U 0.18 3.00 / 0.28 - - - -

TW009 panhandle 0826P030 6/27/2008 1502 N Yes 0.16 U 0.11 1.00 / 0.16 - - - - Yes -0.69 U 0.81 3.00 / 1.5 - - - -

TW010 panhandle 0827P022 6/30/2008 1047 N Yes 0.24 J 0.11 1.00 / 0.12 - - - - Yes -1.09 U 0.86 3.00 / 1.7 - - - -

TW011 panhandle 0826P012 6/27/2008 1450 N Yes 0.43 J 0.14 1.00 / 0.12 - - - - Yes 0.009 U 0.92 3.0 / 1.6 - - - -

TW012 panhandle 0827E024 (a) 6/30/2008 1110 N No 6.08 0.81 1.00 / 0.28 - - - - Yes 0.55 U 0.76 3.0 / 1.3 - - - -

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (Eberline)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (TestAmerica)

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (Eberline)

TW005 0826P007 (a)panhandle

TW004 0826P011 (a)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID

panhandle

Sample 
Date

Sample 
Time

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (TestAmerica)

Sample 
Type
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Table 2.  Sample summary and analytical results for radium-226 and strontium-90 in Parcel E-2 groundwater.

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (Eberline)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (TestAmerica)

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (TestAmerica)

Sample 
Type

TW013 panhandle 0827D018 6/30/2008 930 N Yes 0.80 J 0.20 1.00 / 0.13 - - - - Yes 0.1 U 0.14 3.00 / 0.23 - - - -

TW013 panhandle 0827D019 6/30/2008 935 C 0.375 U 0.36 1.00 / 0.566 -0.055 U 0.37 2.00 / 0.735

TW014 panhandle 0827D017 6/30/2008 920 N Yes 0.52 J 0.16 1.00 / 0.13 - - - - Yes 0.17 U 0.16 3.00 / 0.25 - - - -

TW015 panhandle 0826D016 6/27/2008 1500 N Yes 0.52 J 0.16 1.00 / 0.13 - - - - Yes -0.3 U 1.4 3.0 / 2.4 - - - -

TW016 panhandle 0826D015 6/27/2008 1440 N Yes 0.51 J 0.16 1.00 / 0.12 - - - - Yes 1.0 U 1.1 3.0 / 1.8 - - - -

TW017 panhandle 0826D014 6/27/2008 1420 N Yes 0.54 J 0.18 1.00 / 0.18 - - - - Yes 0.07 U 0.18 3.00 / 0.30 - - - -

panhandle 0826D012 6/27/2008 1358 N No 0.25 J 0.14 1.00 / 0.17 - - - - Yes -0.28 U 0.9 3.00 / 1.6 - - - -

panhandle 0826D013 6/27/2008 1403 FD No 0.36 J 0.14 1.00 / 1.3 - - - - Yes 0.29 U 0.43 3.00 / 0.72 - - - -

TW019 panhandle 0826D011 6/27/2008 1345 N Yes 0.30 J 0.13 1.00 / 0.14 - - - - Yes -0.3 U 1 3.0 / 1.8 - - - -

TW020 panhandle 0826D007 6/27/2008 1148 N Yes 0.26 J 0.16 1.00 / 0.21 - - - - Yes 0.92 U 0.98 3.00 / 1.6 - - - -

TW020 panhandle 0826D008 6/27/2008 1153 C 0.275 U 0.33 1.00 / 0.538 0.437 U 0.27 2.00 / 0.447

TW021 panhandle 0826D009 6/27/2008 1315 N Yes 0.31 J 0.14 1.00 / 0.15 - - - - Yes 0.08 U 0.20 3.00 / 0.34 - - - -

TW022 panhandle 0826D010 6/27/2008 1330 N Yes 0.37 J 0.18 1.00 / 0.22 - - - - Yes -0.5 U 1.2 3.0 / 2.2 - - - -

TW023 panhandle 0827E022 6/30/2008 1050 N No 0.28 J 0.16 1.00 / 0.20 - - - - Yes 0.84 U 0.98 3.00 / 1.6 - - - -

TW024 panhandle 0826E014 6/27/2008 1455 N Yes 0.21 J 0.11 1.00 / 0.13 - - - - Yes 0.5 U 1.3 3.0 / 2.1 - - - -

TW025 panhandle 0826E015 6/27/2008 1505 N No 0.25 J 0.11 1.00 / 0.11 - - - - Yes 0.03 U 0.91 3.00 / 1.6 - - - -

TW026B metal slag 0827P015 6/30/2008 906 N No 0.58 J 0.17 1.00 / 0.13 - - - - Yes 0.02 U 0.83 3.00 / 1.4 - - - -

TW027B metal slag 0827P014 6/30/2008 850 N Yes 0.53 J 0.16 1.00 / 0.12 - - - - Yes 0.48 U 0.84 3.00 / 1.4 - - - -

TW028B metal slag 0827P018 6/30/2008 936 N Yes 0.20 J 0.12 1.00 / 0.16 - - - - Yes 0.09 U 0.21 3.00 / 0.36 - - - -

TW018
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Table 2.  Sample summary and analytical results for radium-226 and strontium-90 in Parcel E-2 groundwater.

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (Eberline)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (TestAmerica)

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (TestAmerica)

Sample 
Type

TW029 metal slag 0827P016 6/30/2008 917 N No 0.56 J 0.17 1.00 / 0.14 - - - - Yes -0.07 U 0.29 3.00 / 0.52 - - - -

TW029 metal slag 0827P017 6/30/2008 922 FD Yes 0.37 J 0.15 1.00 / 0.16 - - - - Yes 1.47 J 0.89 3.00 / 1.3 - - - -

TW030B metal slag 0826P002 6/27/2008 1108 N Yes 0.15 J 0.11 1.00 / 0.15 - - - - Yes 0.17 U 0.16 3.00 / 0.25 - - - -

TW030B metal slag 0826P003 6/27/2008 1115 C 0.165 U 0.33 1.00 / 0.576 -0.018 U 0.37 2.00 / 0.638

TW031 landfill area 0826E008 6/27/2008 1135 N Yes 0.62 J 0.19 1.00 / 0.15 - - - - Yes -0.07 U 0.92 3.00 / 1.6 - - - -

TW031 landfill area 0826E009 6/27/2008 1140 FD No 0.43 J 0.14 1.00 / 0.13 - - - - Yes -0.02 U 0.84 3.00 / 1.5 - - - -

TW032 landfill area 0826E007 6/27/2008 1125 N No 0.87 J 0.2 1.00 / 0.12 - - - - Yes 0.34 U 0.73 3.00 / 1.2 - - - -

TW033 landfill area 0826E006 6/27/2008 1115 N No 0.44 J 0.15 1.00 / 0.12 - - - - Yes 0.13 U 0.47 3.00 / 0.80 - - - -

TW034 PCB Hot Spot 0826D002 (a) 6/27/2008 951 N No 0.85 J 0.22 1.00 / 0.16 - - - - Yes -0.26 U 0.98 3.00 / 1.7 - - - -

6/27/2008 931 N - - - - - - - -

6/30/2008 942 N No 2.42 0.35 1.00 / 0.15 - - - - Yes -0.22 U 0.82 3.00 / 1.4 - - - -

TW036 PCB Hot Spot 0826E002 6/27/2008 955 N Yes 0.33 J 0.15 1.00 / 0.16 - - - - Yes -0.15 U 0.21 3.00 / 0.39 - - - -

6/27/2008 929 N - - - - - - - -

6/30/2008 1130 N No 0.41 J 0.17 1.00 / 0.19 - - - - Yes -0.36 U 0.67 3.00 / 1.2 - - - -
TW037 0826P001 (a)

TW035 0826E001 (a)PCB Hot Spot

PCB Hot Spot
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Table 2.  Sample summary and analytical results for radium-226 and strontium-90 in Parcel E-2 groundwater.

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (Eberline)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (TestAmerica)

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (TestAmerica)

Sample 
Type

6/27/2008 924 N - - - - - - - -

6/30/2008 836 N No 0.50 J 0.19 1.00 / 0.19 - - - - Yes 0.28 U 0.67 3.00 / 1.1 - - - -

TW039 landfill area 0826E011 6/27/2008 1335 N Yes 0.72 J 0.20 1.00 / 0.16 - - - - Yes 0.28 U 0.19 3.00 / 0.29 - - - -

TW040 landfill area 0826E010 6/27/2008 1320 N Yes 0.93 J 0.24 1.00 / 0.15 - - - - Yes 1.0 U 1.1 3.0 / 1.9 - - - -

TW041 landfill area 0826E012 6/27/2008 1400 N No 0.44 J 0.16 1.00 / 0.15 - - - - Yes 0.63 U 0.51 3.00 / 0.82 - - - -

TW042 panhandle 0826E013 6/27/2008 1430 N No 0.80 J 0.19 1.00 / 0.12 - - - - Yes 0.89 U 0.67 3.00 / 1.0 - - - -

TW043 panhandle 0827E027 6/30/2008 1425 N Yes 0.29 J 0.13 1.00 / 0.14 - - - - Yes 0.14 U 0.14 3.00 / 0.22 - - - -

TW044 panhandle 0827E025 6/30/2008 1130 N No 0.13 U 0.11 1.00 / 0.17 - - - - Yes -1.5 U 1.2 3.0 / 2.2 - - - -

6/27/2008 1325 N No 1.72 0.28 1.00 / 0.13 - - - - Yes 0.04 U 0.45 3.00 / 0.77 - - - -

6/30/2008 1521 N - - - - - - - -

TW046 panhandle 0827D020 6/30/2008 1000 N Yes 0.45 J 0.16 1.00 / 0.14 - - - - Yes -0.3 U 1.0 3.0 / 1.9 - - - -

TW047 panhandle 0827D021 6/30/2008 1025 N Yes 0.25 J 0.12 1.00 / 0.14 - - - - Yes 0.22 J 0.14 3.00 / 0.21 - - - -

TW048 panhandle 0827D022 6/30/2008 1040 N Yes 0.072 U 0.085 1.00 / 0.13 - - - - Yes 0.21 U 0.23 3.00 / 0.37 - - - -

TW049 panhandle 0827E020 6/30/2008 1020 N Yes 0.31 J 0.15 1.00 / 0.18 - - - - Yes 0.28 U 0.19 3.00 / 0.29 - - - -

TW050 panhandle 0827E023 6/30/2008 1100 N Yes 0.24 J 0.12 1.00 / 0.15 - - - - Yes 0.24 U 0.23 3.00 / 0.36 - - - -

TW051 panhandle 0826D003 6/27/2008 1014 N Yes 0.33 J 0.17 1.00 / 0.21 - - - - Yes 0.06 U 0.94 3.00 / 1.6 - - - -

TW051 panhandle 0826D004 6/27/2008 1019 C 0.416 U 0.35 1.00 / 0.525 0.278 U 0.35 2.00 / 0.627

TW052 panhandle 0826D006 6/27/2008 1124 N Yes 0.23 J 0.13 1.00 / 0.16 - - - - Yes -0.58 U 0.84 3.00 / 1.6 - - - -

TW053 panhandle 0826D005 6/27/2008 1038 N No 0.42 J 0.15 1.00 / 0.14 - - - - Yes 0.19 U 0.67 3.00 / 1.1 - - - -

TW038 PCB Hot Spot 0826D001 (a)

TW045 panhandle 0826P008 (a)
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Table 2.  Sample summary and analytical results for radium-226 and strontium-90 in Parcel E-2 groundwater.

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (Eberline)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (TestAmerica)

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (TestAmerica)

Sample 
Type

TW054 panhandle 0827P024 6/30/2008 1435 N No 0.93 J 0.25 1.00 / 0.21 - - - - Yes -0.18 U 0.62 3.00 / 1.1 - - - -

TW055 panhandle 0827P003 6/30/2008 1425 N No 0.79 J 0.23 1.00 / 0.20 - - - - Yes 0.51 U 0.74 3.00 / 1.2 - - - -

TW056 panhandle 0827P028 7/1/2008 925 N No 0.28 J 0.14 1.00 / 0.16 - - - - Yes 0.6 U 1.1 3.0 / 1.8 - - - -

TW056 panhandle 0827P029 7/1/2008 930 FD No 0.45 J 0.16 1.00 / 0.15 - - - - Yes 0.53 U 0.93 3.00 / 1.6 - - - -

TW057B panhandle 0827P026 7/1/2008 913 N No 0.33 J 0.14 1.00 / 0.13 - - - - Yes 0.57 U 0.71 3.00 / 1.2 - - - -

TW057B panhandle 0827P027 7/1/2008 918 FD No 0.17 J 0.12 1.00 / 0.17 - - - - Yes -0.43 U 0.91 3.00 / 1.7 - - - -

TW058 panhandle 0827P021 6/30/2008 1027 N Yes 0.41 J 0.16 1.00 / 0.16 - - - - Yes 0.40 J 0.23 3.00 / 0.35 - - - -

TW059 panhandle 0827P013 6/30/2008 835 N Yes 0.46 J 0.16 1.00 / 0.14 - - - - Yes -0.3 U 1.0 3.0 / 1.8 - - - -

TW060 panhandle 0827D025 6/30/2008 1400 N No 0.171 J 0.098 1.00 / 0.12 - - - - Yes 0.59 J 0.35 3.00 / 0.52 - - - -

TW061 panhandle 0827D024 6/30/2008 1345 N No 0.23 J 0.14 1.00 / 0.19 - - - - Yes 1.82 J 0.75 3.00 / 1.0 - - - -

Piezometer Wells

PZ131F landfill area 0827E026 (a) 6/30/2008 1320 N No 0.069 U 0.073 1.00 / 0.11 - - - - Yes -0.16 U 0.87 3.00 / 1.6 - - - -

PZ138E landfill area 0826E005 6/27/2008 1050 N No 0.26 J 0.12 1.00 / 0.12 - - - - Yes 0.17 U 0.69 3.00 / 1.2 - - - -

PZ138F landfill area 0826E003 6/27/2008 1025 N Yes 0.15 U 0.12 1.00 / 0.17 - - - - Yes 0.2 U 1.1 3.0 / 1.8 - - - -

PZ138F landfill area 0826E004 6/27/2008 1030 C 0.324 U 0.31 1.00 / 0.498 0.362 U 0.34 2.00 / 0.582
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Table 2.  Sample summary and analytical results for radium-226 and strontium-90 in Parcel E-2 groundwater.

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Filtered
Yes/No

(b)

Result 
(pCi/L)

Data 
Qualifier

± 2σ 
Error 

(pCi/L)

RL / MDC 
(pCi/L)

Result 
(pCi/L)

Data 
Qualifier

2σ 
Error 

(pCi/L)

RDL / MDA 
(pCi/L)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (Eberline)

Strontium-90:  PAL = 8 pCI/L
EPA Method 905 Mod (TestAmerica)

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (Eberline)

Temporary 
Well or 

Piezometer ID

Installation 
location area Sample ID Sample 

Date
Sample 
Time

Radium-226:  PAL = 5 pCi/L
EPA Method 903.0 Mod (TestAmerica)

Sample 
Type

PZ144E landfill area 0827E016 6/30/2008 920 N Yes 0.63 J 0.19 1.00 / 0.17 - - - - Yes 0.4 U 1.0 3.0 / 1.7 - - - -

PZ144E landfill area 0827E017 6/30/2008 925 C 0.616 0.39 1.00 / 0.530 0.181 U 0.28 2.00 / 0.522

PZ150D landfill area 0827D023 6/30/2008 1110 N Yes 1.30 0.28 1.00 / 0.18 - - - - Yes 0.34 J 0.18 3.00 / 0.26 - - - -

PZ150E landfill area 0827E030 7/1/2008 1417 N No 0.59 J 0.16 1.00 / 0.11 - - - - Yes 0.40 U 0.49 3.00 / 0.80 - - - -

PZ150E landfill area 0827E031 7/1/2008 1421 FD No 0.54 J 0.16 1.00 / 0.14 - - - - Yes 0.08 U 0.35 3.00 / 0.60 - - - -

PZ161D landfill area 0827E028 7/1/2008 1030 N No 0.64 J 0.17 1.00 / 0.13 - - - - Yes -0.08 U 0.61 3.00 / 1.1 - - - -

PZ161D landfill area 0827E029 7/1/2008 1035 FD No 0.73 J 0.18 1.00 / 0.12 - - - - Yes 0.10 U 0.48 3.00 / 0.83 - - - -

Notes:  
(a)  Well exhibited low recharge; sample containers filled on two or more days with same sample ID.
        Results shown adjacent to sampling date listed on analytical report.
(b)  Filtering based on TestAmerica analytical report narrative.  "Yes" indicates filtering was conducted by TestAmerica.  "No" indicates no mention of sample being filtered by TestAmerica.

Laboratory Qualifiers:
J = Result is greater than sample detection limit but less than stated reporting limit
U = Result is less than the sample detection limit

Abbreviations:
C = Confirmation sample
COC = Chain of custody
FD = Field Duplicate
MDA = Minimum detectable activity
MDC = Minimum detectable concentration (per TestAmerica)
N = Normal sample
PAL = Project action limit
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Addendum to Project-Specific SAP Title: Final Addendum 1 to the Final SAP, Groundwater Investigation at Parcel E2Site Name: Hunters Point Shipyard Document Number: CEKA-3001-0000-0003.A1Site Location: San Francisco, California Revision Date: May 282008

SAP Worksheet #4 — Project Personnel Sign-Off Sheet

Name Organization/Title/Role
Telephone Number

Signature/email receipt SAP Section Reviewed Date SAP Read(optional)

Hamide Kayaci Navy / RPM 619-532-0930

Patrick Owens RASO / Environmental Protection 757-887-7644
Manager

Edward Kilduff CE2-Kleinfelder JV / Program 925-463-7301
Manager

Thomas Berry CE2-Kleinfelder JV / Project 925-463-7301
Manager

Gary Goodemote CE2-Kleinfelder JV / Project QAO 510-628-9000

Stacie Wissler CE2-Kleinfelder JV /Project Chemist 858-320-2263

Patricia Walters CE2-Kleinfelder IV / Data Manager 510-628-9000

Diane Anderson APPL 559-275-2175

Bill Dougherty TtECI 415-216-2731

Paul Wall New World Technology, Inc. 415-216-2739

Rod Melgard
Eberline Seices / Laboratory

510-235-2633Director

Richard Amano LDC 760-634-0437

Tom Sayre CE2-Kleinfelder JV / Field Manager, 510-628-9000
On-Site H&S Officer

TBD’ CE2-Kleinfelder v / Sampling Not applicable
personnel

‘
= Sampling personnel to be determined (TBD) by Field Manager at time of final work scheduling.

CE2-Kleinfe!der JJ/ Al WS4- I
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Addendum to Project-Specific SAP Title: Final Addendum 1 to the Final SAP, Groundwater Investigation at Parcel E-2 
Site Name: Hunters Point Shipyard Document Number: CEKA-3001-0000-0003.A1 
Site Location: San Francisco, California Revision Date: May 28 2008 

CE2-Kleinfelder JV A1WS4-1 

SAP Worksheet #4 -- Project Personnel Sign-Off Sheet 

Name Organization/Title/Role 
Telephone Number 

(optional) 
Signature/email receipt SAP Section Reviewed Date SAP Read 

Hamide Kayaci Navy / RPM 619-532-0930    

Patrick Owens RASO / Environmental Protection 
Manager 

757-887-7644    

Edward Kilduff  CE2-Kleinfelder JV / Program 
Manager 

925-463-7301    

Thomas Berry CE2-Kleinfelder JV / Project 
Manager 

925-463-7301    

Gary Goodemote CE2-Kleinfelder JV / Project QAO  510-628-9000    

Stacie Wissler CE2-Kleinfelder JV /Project Chemist 858-320-2263    

Patricia Walters CE2-Kleinfelder JV / Data Manager 510-628-9000    

Diane Anderson APPL 559-275-2175    

Bill Dougherty TtECI 415-216-2731    

Paul Wall New World Technology, Inc. 415-216-2739    

Rod Melgard Eberline Services / Laboratory 
Director 510-235-2633    

Richard Amano LDC 760-634-0437    

Tom Sayre CE2-Kleinfelder JV / Field Manager, 
On-Site H&S Officer 

510-628-9000  Complete SAP 06/26/2008 

TBD1 CE2-Kleinfelder JV / Sampling 
personnel 

Not applicable    

 
1 = Sampling personnel to be determined (TBD) by Field Manager at time of final work scheduling. 
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Addendum to Project-Specific SAP Title: Final Addendum 1 to the Final SAP, Groundwater Investigation at Parcel E-2 
Site Name: Hunters Point Shipyard Document Number: CEKA-3001-0000-0003.A1 
Site Location: San Francisco, California Revision Date: May 28 2008 

CE2-Kleinfelder JV A1WS4-2 
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      ORTEC g v - i (3263) wan32  G53W2.06  30-JUL-2008 13:33:08 
 New World Technology            Spectrum name: 1K000001.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW005 0826P007 265ml                                 
      6/27/08 13:17                                                   

Acquisition information
        Start time:                 14-Jul-2008 11:01:02  
        Live time:              72000
        Real time:              72062

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.2041E-01   4.3998E-02    4.4224E-02  0.323E-01
 AM-241 #A   -7.2837E-01  -1.6128E+00   -1.6130E+00  0.148E+00
 Bi-212  F    1.3921E-01   8.4475E-02    8.4632E-02  0.664E-01
 BI-214  F    1.8397E-01   3.3879E-02    3.4561E-02  0.169E-01
 CO-60  #F    1.5401E-02   1.0156E-02    1.0172E-02  0.584E-02
 CS-137 #B   -1.5187E-02  -1.9302E-02   -1.9311E-02  0.109E-01
 EU-152  A   -2.0105E-02  -4.8184E-02   -4.8190E-02  0.211E-01
 EU-154 #A   -5.8456E-03   8.9524E+02    8.9524E+02  0.145E-01
 K-40         4.5148E+00   2.5878E-01    3.0832E-01  0.752E-01
 Pa-234  B    2.0117E-02   2.5955E-02    2.5966E-02  0.202E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -1.1466E-01  -6.0506E-02   -6.0655E-02  0.191E-01
 Pb-214  B    1.8218E-02   1.9287E-02    1.9299E-02  0.202E-01
 RA-226       5.8684E-01   2.1889E-01    2.1997E-01  0.173E+00
 Th-230 #B   -2.7856E+01  -1.1644E+02   -1.1644E+02  0.553E+01
 Th-234 #B   -7.8482E+00  -9.4201E+00   -9.4246E+00  0.724E+00
 Tl-208  F    6.0016E-02   2.2081E-02    2.2193E-02  0.167E-01
 U-235   B   -1.4535E+00  -1.8118E+00   -1.8126E+00  0.302E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.6206312E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-223



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 09:45:25 
 New World Technology            Spectrum name: 1K000002.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW036 0826E002 262ml                                 
      6/27/08 09:55                                                   

Acquisition information
        Start time:                 15-Jul-2008 07:30:51  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    3.8408E-01   1.7266E-01    1.7325E-01  0.100E+00
 AM-241 #A   -9.5373E-01  -2.3028E+01   -2.3028E+01  0.341E+00
 Bi-212  B    1.1585E-02   1.9160E-01    1.9160E-01  0.158E+00
 BI-214  F    1.9713E-01   1.0719E-01    1.0744E-01  0.474E-01
 CO-60  #B   -4.5815E-04  -9.3880E-03   -9.3881E-03  0.997E-02
 CS-137       4.0488E-02   3.6718E-02    3.6749E-02  0.272E-01
 EU-152  C    7.3141E-02   1.0578E-01    1.0581E-01  0.602E-01
 EU-154  A   -5.9126E-03   3.2334E+02    3.2334E+02  0.390E-01
 K-40   #     4.7688E+00   7.0602E-01    7.2788E-01  0.127E+00
 Pa-234  F    8.4993E-02   9.6843E-02    9.6894E-02  0.751E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -9.7783E-02  -1.7509E-01   -1.7512E-01  0.571E-01
 Pb-214  F    9.8221E-02   7.0767E-02    7.0861E-02  0.550E-01
 RA-226 #B   -1.2166E+00  -4.1449E+00   -4.1451E+00  0.693E+00
 Th-230 #B   -2.2909E+01  -1.0739E+02   -1.0739E+02  0.156E+02
 Th-234 #B   -8.0110E+00  -2.5008E+01   -2.5010E+01  0.205E+01
 Tl-208  F    9.8510E-02   5.5339E-02    5.5459E-02  0.336E-01
 U-235  #B   -1.4573E+00  -3.8625E+00   -3.8628E+00  0.974E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.5872464E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-224



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 11:57:09 
 New World Technology            Spectrum name: 1K000003.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW015 0826D016 279ml                                 
      6/27/08 15:00                                                   

Acquisition information
        Start time:                 15-Jul-2008 09:48:01  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    2.2368E-01   1.3200E-01    1.3226E-01  0.790E-01
 AM-241 #A   -7.6236E-01  -2.2340E+00   -2.2342E+00  0.280E+00
 Bi-212  B    1.5713E-01   2.2828E-01    2.2835E-01  0.175E+00
 BI-214  F    2.3697E-01   1.1296E-01    1.1330E-01  0.514E-01
 CO-60  #B    4.2735E-03   1.1104E-02    1.1105E-02  0.107E-01
 CS-137       4.1368E-02   2.9772E-02    2.9812E-02  0.208E-01
 EU-152 #A    1.8455E-02   3.0962E-02    3.0970E-02  0.579E-01
 EU-154  C    7.5074E-02   5.5285E-02    5.5355E-02  0.428E-01
 K-40         4.6259E+00   6.5997E-01    6.8195E-01  0.109E+00
 Pa-234  F    2.0701E-01   1.5571E-01    1.5590E-01  0.672E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -4.4568E-02  -4.5193E-02   -4.5223E-02  0.570E-01
 Pb-214  F    9.2674E-02   8.3474E-02    8.3545E-02  0.569E-01
 RA-226 #B   -7.2820E-01  -1.6386E+00   -1.6388E+00  0.603E+00
 Th-230 #B   -2.5912E+01  -3.2111E+02   -3.2111E+02  0.180E+02
 Th-234 #B   -7.4968E+00  -3.3003E+01   -3.3004E+01  0.231E+01
 Tl-208 #B   -1.4597E-03  -1.9623E-03   -1.9631E-03  0.376E-01
 U-235  #B   -1.3817E+00  -6.7310E+00   -6.7312E+00  0.922E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.2205977E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-225



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 14:03:14 
 New World Technology            Spectrum name: 1K000004.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW040 0826E010 255ml                                 
      6/27/08 13:20                                                   

Acquisition information
        Start time:                 15-Jul-2008 12:00:04  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    2.5521E-01   1.3610E-01    1.3642E-01  0.819E-01
 AM-241 #A   -9.2428E-01  -9.0225E+00   -9.0226E+00  0.395E+00
 Bi-212  F    4.5093E-01   2.3090E-01    2.3150E-01  0.144E+00
 BI-214 #F    1.7003E-01   6.7717E-02    6.8010E-02  0.353E-01
 CO-60  #F    2.5419E-02   3.0271E-02    3.0286E-02  0.166E-01
 CS-137       4.1725E-02   3.0302E-02    3.0341E-02  0.209E-01
 EU-152 #A   -4.3680E-02  -1.0245E+00   -1.0245E+00  0.536E-01
 EU-154  C    5.3145E-02   4.0251E-02    4.0299E-02  0.460E-01
 K-40   #     4.3308E+00   6.7611E-01    6.9496E-01  0.122E+00
 Pa-234 #B    5.6761E-02   6.9160E-02    6.9192E-02  0.690E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -3.0110E-02  -3.9886E-02   -3.9902E-02  0.620E-01
 Pb-214  F    9.5839E-02   9.1375E-02    9.1444E-02  0.614E-01
 RA-226 #B   -1.1692E+00  -3.3880E+00   -3.3882E+00  0.681E+00
 Th-230 #B   -2.0810E+01  -8.2214E+01   -8.2218E+01  0.163E+02
 Th-234 #B   -7.1045E+00  -1.9791E+01   -1.9793E+01  0.244E+01
 Tl-208 #B   -3.2414E-02  -1.0395E-01   -1.0396E-01  0.472E-01
 U-235  #B   -1.4934E+00  -3.3758E+00   -3.3762E+00  0.995E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.3445430E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-226



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 16:24:55 
 New World Technology            Spectrum name: 1K000005.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW037 0826P001 251ml                                 
      6/27/08 09:29                                                   

Acquisition information
        Start time:                 15-Jul-2008 14:07:02  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    3.4375E-01   1.7735E-01    1.7780E-01  0.923E-01
 AM-241 #A   -1.0186E+00  -2.3128E+02   -2.3128E+02  0.362E+00
 Bi-212  B    1.6488E-02   1.8882E-01    1.8883E-01  0.155E+00
 BI-214  F    2.2278E-01   1.0878E-01    1.0909E-01  0.524E-01
 CO-60  #F    5.1040E-02   2.8322E-02    2.8386E-02  0.108E-01
 CS-137       5.5786E-02   3.2785E-02    3.2850E-02  0.218E-01
 EU-152 #A    3.5978E-02   5.0881E-02    5.0898E-02  0.662E-01
 EU-154  A    2.5278E-02   4.8976E-02    4.8985E-02  0.489E-01
 K-40         4.8066E+00   7.5863E-01    7.7934E-01  0.175E+00
 Pa-234  F    1.0267E-01   9.1650E-02    9.1728E-02  0.906E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B    1.4062E-02   1.8428E-02    1.8435E-02  0.609E-01
 Pb-214  F    1.3798E-01   9.4380E-02    9.4518E-02  0.690E-01
 RA-226 #B   -1.2361E+00  -3.6420E+00   -3.6423E+00  0.674E+00
 Th-230 #B   -1.1163E+01  -4.2772E+01   -4.2774E+01  0.173E+02
 Th-234 #B   -7.3482E+00  -1.7732E+01   -1.7734E+01  0.232E+01
 Tl-208 #F    5.6437E-02   2.2351E-02    2.2449E-02  0.331E-01
 U-235  #B   -1.5239E+00  -4.2478E+00   -4.2481E+00  0.101E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.6179032E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-227



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 10:09:21 
 New World Technology            Spectrum name: 1K000006.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW027B 0827P014 253ml                                
      6/30/08 08:50                                                   

Acquisition information
        Start time:                 15-Jul-2008 16:44:48  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    2.0921E-01   1.3447E-01    1.3469E-01  0.838E-01
 AM-241 #A   -8.8175E-01  -5.5573E+00   -5.5574E+00  0.398E+00
 Bi-212  F    3.4520E-01   3.7483E-01    3.7505E-01  0.199E+00
 BI-214  F    1.6553E-01   1.0105E-01    1.0124E-01  0.520E-01
 CO-60  #B    1.1387E-02   3.1341E-02    3.1344E-02  0.186E-01
 CS-137  F    3.0129E-02   3.1256E-02    3.1276E-02  0.230E-01
 EU-152  A   -1.1480E-02  -2.2538E-02   -2.2542E-02  0.677E-01
 EU-154  A    4.1064E-03   4.3701E-02    4.3702E-02  0.361E-01
 K-40         4.6817E+00   6.6617E-01    6.8847E-01  0.550E-01
 Pa-234  B    3.6922E-02   6.0528E-02    6.0544E-02  0.729E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -7.7485E-02  -1.2742E-01   -1.2745E-01  0.625E-01
 Pb-214  B    5.6018E-02   7.0722E-02    7.0753E-02  0.586E-01
 RA-226 #B   -9.7780E-01  -2.5231E+00   -2.5234E+00  0.707E+00
 Th-230 #B   -3.2194E+01   1.3923E+05    1.3923E+05  0.159E+02
 Th-234 #B   -7.7320E+00  -2.1788E+01   -2.1789E+01  0.240E+01
 Tl-208 #B    2.7115E-02   1.8550E-02    1.8577E-02  0.443E-01
 U-235   B   -1.4910E+00  -2.6210E+00   -2.6216E+00  0.101E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.0564952E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-228



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 22:07:02 
 New World Technology            Spectrum name: 1K000007.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ138E 0826E005 255ml                                
      6/27/08 10:50                                                   

Acquisition information
        Start time:                 15-Jul-2008 19:31:33  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    3.2912E-01   1.4821E-01    1.4871E-01  0.793E-01
 AM-241 #A   -7.2179E-01  -3.0104E+00   -3.0105E+00  0.411E+00
 Bi-212  B    2.0115E-01   2.6490E-01    2.6500E-01  0.202E+00
 BI-214  F    2.1234E-01   7.0975E-02    7.1412E-02  0.420E-01
 CO-60  #B    4.4505E-03   1.6441E-02    1.6441E-02  0.121E-01
 CS-137       5.1702E-02   3.4935E-02    3.4987E-02  0.245E-01
 EU-152 #A   -4.9028E-02   7.2380E+02    7.2380E+02  0.700E-01
 EU-154  A    2.7437E-02   3.2650E-02    3.2666E-02  0.312E-01
 K-40   #     5.2322E+00   7.4338E-01    7.6834E-01  0.128E+00
 Pa-234 #F    6.2974E-02   6.2035E-02    6.2079E-02  0.504E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -5.0896E-02  -5.4719E-02   -5.4751E-02  0.617E-01
 Pb-214  F    1.2811E-01   8.1454E-02    8.1593E-02  0.687E-01
 RA-226 #B   -1.3224E+00  -5.0101E+00   -5.0104E+00  0.708E+00
 Th-230 #B   -1.6390E+01  -6.1822E+01   -6.1825E+01  0.171E+02
 Th-234 #B   -8.1551E+00  -2.3836E+01   -2.3838E+01  0.212E+01
 Tl-208 #B   -5.1077E-03  -2.1257E-02   -2.1258E-02  0.201E-01
 U-235   B   -1.4682E+00  -1.8289E+00   -1.8297E+00  0.981E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.8253546E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-229



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 08:05:34 
 New World Technology            Spectrum name: 1K000008.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW012 0827E024 253ml                                 
      6/30/08 11:10                                                   

Acquisition information
        Start time:                 15-Jul-2008 22:04:55  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    2.7951E-01   1.0719E-01    1.0769E-01  0.800E-01
 AM-241 #A   -8.1157E-01  -3.6834E+00   -3.6836E+00  0.379E+00
 Bi-212  F    3.4060E-01   3.5658E-01    3.5680E-01  0.186E+00
 BI-214 #F    2.3362E-01   1.1702E-01    1.1734E-01  0.520E-01
 CO-60  #B    4.0544E-03   1.4841E-02    1.4842E-02  0.114E-01
 CS-137       7.8520E-02   3.7776E-02    3.7889E-02  0.248E-01
 EU-152 #A   -7.0414E-03  -1.7729E-02   -1.7731E-02  0.719E-01
 EU-154  A    1.8326E-02   2.8165E-02    2.8173E-02  0.471E-01
 K-40         5.4104E+00   7.1574E-01    7.4339E-01  0.550E-01
 Pa-234 #F    9.8143E-02   7.4135E-02    7.4224E-02  0.707E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -1.1533E-01  -1.6105E-01   -1.6110E-01  0.573E-01
 Pb-214  F    1.3176E-01   8.6487E-02    8.6625E-02  0.673E-01
 RA-226 #B   -8.3958E-01  -1.9589E+00   -1.9591E+00  0.680E+00
 Th-230 #B   -2.2899E+01  -9.3124E+01   -9.3128E+01  0.156E+02
 Th-234 #B   -6.6901E+00  -1.8233E+01   -1.8234E+01  0.259E+01
 Tl-208 #B   -7.9266E-03  -5.8249E-02   -5.8249E-02  0.310E-01
 U-235  #B   -1.5076E+00  -3.8131E+00   -3.8135E+00  0.101E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 6.0020671E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-230



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 11:52:17 
 New World Technology            Spectrum name: 1K000009.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW044 0827E025 249ml                                 
      6/30/08 11:30                                                   

Acquisition information
        Start time:                 16-Jul-2008 09:41:39  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    2.6400E-01   1.2697E-01    1.2735E-01  0.885E-01
 AM-241 #A   -6.4693E-01  -2.3200E+00   -2.3202E+00  0.419E+00
 Bi-212  F    2.2348E-01   2.6436E-01    2.6449E-01  0.199E+00
 BI-214  F    2.1874E-01   7.6799E-02    7.7227E-02  0.472E-01
 CO-60  #B   -1.7968E-03  -1.1353E-02   -1.1354E-02  0.857E-02
 CS-137       4.4877E-02   3.9042E-02    3.9077E-02  0.288E-01
 EU-152  A    4.1451E-02   5.3617E-02    5.3639E-02  0.663E-01
 EU-154  C    5.5632E-02   5.9006E-02    5.9042E-02  0.444E-01
 K-40         4.9698E+00   6.9159E-01    7.1578E-01  0.559E-01
 Pa-234 #F    8.3928E-02   9.8051E-02    9.8100E-02  0.695E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -1.0744E-01  -1.6018E-01   -1.6023E-01  0.610E-01
 Pb-214  F    1.0658E-01   8.1775E-02    8.1870E-02  0.613E-01
 RA-226 #B   -2.1178E-01  -8.9637E-01   -8.9641E-01  0.663E+00
 Th-230 #B   -3.1900E+01  -1.3098E+03   -1.3098E+03  0.168E+02
 Th-234 #B   -8.1902E+00  -2.9040E+01   -2.9041E+01  0.250E+01
 Tl-208 #F    5.3378E-02   3.2532E-02    3.2593E-02  0.277E-01
 U-235   B   -1.5377E+00  -4.9338E+00   -4.9341E+00  0.103E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.4974647E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-231



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 14:08:19 
 New World Technology            Spectrum name: 1K000010.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW010 0827P022 253ml                                 
      6/30/08 10:47                                                   

Acquisition information
        Start time:                 16-Jul-2008 11:54:37  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    3.0799E-01   1.9951E-01    1.9984E-01  0.106E+00
 AM-241 #A   -9.9316E-01  -2.3208E+01   -2.3208E+01  0.319E+00
 Bi-212  F    2.1567E-01   2.2743E-01    2.2757E-01  0.167E+00
 BI-214 #F    2.5010E-01   9.1271E-02    9.1742E-02  0.370E-01
 CO-60  #F    6.0772E-02   3.0441E-02    3.0524E-02  0.110E-01
 CS-137       3.6068E-02   3.2066E-02    3.2094E-02  0.232E-01
 EU-152 #A    5.6869E-02   5.1715E-02    5.1758E-02  0.620E-01
 EU-154       4.8161E-02   4.9902E-02    4.9934E-02  0.363E-01
 K-40         4.0559E+00   6.4635E-01    6.6365E-01  0.112E+00
 Pa-234 #F    2.4901E-01   1.5466E-01    1.5493E-01  0.868E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -1.3998E-01  -2.4382E-01   -2.4388E-01  0.613E-01
 Pb-214  B    5.6018E-02   7.1408E-02    7.1438E-02  0.646E-01
 RA-226 #B   -7.7646E-01  -1.8548E+00   -1.8551E+00  0.695E+00
 Th-230 #B   -2.7134E+01  -1.9832E+02   -1.9832E+02  0.161E+02
 Th-234 #B   -7.3666E+00  -1.8457E+01   -1.8459E+01  0.233E+01
 Tl-208 #F    1.7823E-01   5.5793E-02    5.6184E-02  0.156E-01
 U-235  #B   -1.5073E+00  -4.0611E+00   -4.0615E+00  0.102E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.1380978E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-232



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 16:27:43 
 New World Technology            Spectrum name: 1K000011.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW043 0827E027 244ml                                 
      6/30/08 14:25                                                   

Acquisition information
        Start time:                 16-Jul-2008 14:10:52  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    3.6971E-01   1.8588E-01    1.8638E-01  0.955E-01
 AM-241 #A   -7.5433E-01  -2.4490E+00   -2.4492E+00  0.383E+00
 Bi-212  F    4.3035E-01   3.6317E-01    3.6352E-01  0.206E+00
 BI-214  F    1.9768E-01   8.6926E-02    8.7235E-02  0.450E-01
 CO-60  #F    7.3907E-03   7.3612E-03    7.3663E-03  0.599E-02
 CS-137  B    3.2116E-02   4.2787E-02    4.2804E-02  0.331E-01
 EU-152  C    1.2640E-01   1.1254E-01    1.1264E-01  0.585E-01
 EU-154       8.7741E-02   6.5068E-02    6.5149E-02  0.464E-01
 K-40         5.1965E+00   7.6128E-01    7.8534E-01  0.135E+00
 Pa-234 #F    1.0282E-01   1.1814E-01    1.1820E-01  0.787E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212  B   -1.4199E-01  -2.1721E-01   -2.1728E-01  0.597E-01
 Pb-214  F    1.2467E-01   9.1413E-02    9.1530E-02  0.666E-01
 RA-226 #B   -1.2340E+00  -3.5992E+00   -3.5995E+00  0.709E+00
 Th-230 #B   -2.7898E+01  -2.3927E+02   -2.3927E+02  0.201E+02
 Th-234 #B   -7.1199E+00  -1.7201E+01   -1.7203E+01  0.248E+01
 Tl-208 #B    1.4216E-03   5.7218E-02    5.7218E-02  0.406E-01
 U-235  #B   -1.5653E+00  -3.8176E+00   -3.8181E+00  0.103E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.8516040E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-233



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 18:33:42 
 New World Technology            Spectrum name: 1K000012.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ161D 0827E029 250ml                                
      7/01/08 10:35                                                   

Acquisition information
        Start time:                 16-Jul-2008 16:30:34  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    2.8544E-01   1.4516E-01    1.4554E-01  0.848E-01
 AM-241 #A   -1.0300E+00  -2.6945E+01   -2.6946E+01  0.291E+00
 Bi-212  F    3.1222E-01   2.7758E-01    2.7782E-01  0.204E+00
 BI-214  F    3.7913E-01   1.1029E-01    1.1118E-01  0.499E-01
 CO-60  #B    8.0314E-03   1.5321E-02    1.5324E-02  0.106E-01
 CS-137  F    3.1489E-02   3.1892E-02    3.1913E-02  0.234E-01
 EU-152  A    2.3290E-02   3.7666E-02    3.7675E-02  0.608E-01
 EU-154  A    3.1894E-02   5.5088E-02    5.5100E-02  0.472E-01
 K-40         4.7661E+00   7.3758E-01    7.5851E-01  0.141E+00
 Pa-234  B    7.7737E-02   7.0401E-02    7.0459E-02  0.856E-01
 Pb-210 #F    0.0000E+00   0.0000E+00    0.0000E+00  0.000E+00
 Pb-212 #B   -8.7496E-02  -1.3276E-01   -1.3280E-01  0.610E-01
 Pb-214  F    8.6595E-02   7.6025E-02    7.6092E-02  0.659E-01
 RA-226 #B   -1.2451E+00  -3.9490E+00   -3.9492E+00  0.709E+00
 Th-230 #B   -2.3229E+01  -9.4951E+01   -9.4955E+01  0.155E+02
 Th-234 #B   -5.9251E+00  -1.3847E+01   -1.3849E+01  0.262E+01
 Tl-208 #B    2.1400E-02   2.8145E-02    2.8156E-02  0.340E-01
 U-235  #B   -1.5166E+00  -2.9027E+00   -2.9032E+00  0.101E+00

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2629.9 keV) 5.7428799E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-234



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 07:31:27 
 New World Technology            Spectrum name: 2K000001.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW007 0826P010 266ml                                 
      6/27/08 13:45                                                   

Acquisition information
        Start time:                 14-Jul-2008 10:16:18  
        Live time:              72000
        Real time:              72145

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    3.6716E-02   3.6726E-02    3.6752E-02  0.303E-01
 AM-241 #B   -5.4183E-02  -3.0777E-01   -3.0778E-01  0.122E-01
 Bi-212  B   -8.4516E-02  -2.3250E-01   -2.3252E-01  0.473E-01
 BI-214  F    7.8039E-02   2.2317E-02    2.2505E-02  0.123E-01
 CO-60   B    3.9199E-03   5.4403E-03    5.4422E-03  0.597E-02
 CS-137       4.0097E-02   9.5582E-03    9.6736E-03  0.699E-02
 EU-152  F    2.6963E-02   3.1254E-02    3.1270E-02  0.130E-01
 EU-154  B    4.2215E-03   4.4819E-03    4.4846E-03  0.103E-01
 K-40         1.4115E+00   1.4135E-01    1.5076E-01  0.799E-01
 Pa-234 #F    1.6469E-02   2.3304E-02    2.3312E-02  0.154E-01
 Pb-210  B    2.4855E-02   1.4316E-01    1.4316E-01  0.106E+00
 Pb-212 #B   -6.7909E-03  -1.5659E-02   -1.5661E-02  0.115E-01
 Pb-214  F    5.3513E-02   1.6003E-02    1.6126E-02  0.126E-01
 RA-226 #B   -3.1396E-01  -3.0175E-01   -3.0197E-01  0.160E+00
 Th-230 #B   -8.1059E+00  -7.7120E+01   -7.7120E+01  0.933E+00
 Th-234       3.4991E-01   1.6094E-01    1.6146E-01  0.111E+00
 Tl-208  F    1.0684E-01   2.0636E-02    2.1014E-02  0.849E-02
 U-235  #B   -1.2446E-01  -9.2284E-02   -9.2399E-02  0.114E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 2.0399222E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-235



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 09:48:59 
 New World Technology            Spectrum name: 2K000002.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW021 0826D009 263ml                                 
      6/27/08 13:15                                                   

Acquisition information
        Start time:                 15-Jul-2008 07:34:14  
        Live time:               7200
        Real time:               7215

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    9.3307E-02   7.6563E-02    7.6642E-02  0.695E-01
 AM-241 #B   -2.4212E-02  -1.2986E-01   -1.2986E-01  0.393E-01
 Bi-212  B    2.1419E-02   1.8204E-01    1.8204E-01  0.159E+00
 BI-214  F    1.5058E-01   7.0134E-02    7.0356E-02  0.329E-01
 CO-60  #B    1.4937E-02   3.1965E-02    3.1969E-02  0.169E-01
 CS-137       6.6939E-02   2.9519E-02    2.9624E-02  0.192E-01
 EU-152  F    1.2537E-01   7.0413E-02    7.0566E-02  0.358E-01
 EU-154 #F    6.5542E-02   5.9133E-02    5.9183E-02  0.314E-01
 K-40         2.4428E+00   4.7332E-01    4.8194E-01  0.102E+00
 Pa-234 #F    1.0713E-01   8.5958E-02    8.6050E-02  0.389E-01
 Pb-210  B    2.7653E-02   5.1801E-01    5.1801E-01  0.362E+00
 Pb-212  B    1.7958E-02   3.9861E-02    3.9867E-02  0.350E-01
 Pb-214  F    1.0836E-01   6.8373E-02    6.8491E-02  0.379E-01
 RA-226 #B   -2.1657E-01  -7.5225E-01   -7.5229E-01  0.479E+00
 Th-230 #B   -8.0704E+00  -1.4419E+02   -1.4419E+02  0.297E+01
 Th-234 #     1.1065E+00   4.7774E-01    4.7951E-01  0.314E+00
 Tl-208 #F    9.6160E-02   4.0797E-02    4.0953E-02  0.194E-01
 U-235  #B   -1.1473E-01  -2.1833E-01   -2.1837E-01  0.369E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 4.2038403E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-236



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 12:05:28 
 New World Technology            Spectrum name: 2K000003.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW011 0826P012 259ml                                 
      6/27/08 14:50                                                   

Acquisition information
        Start time:                 15-Jul-2008 09:51:47  
        Live time:               7200
        Real time:               7214

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.9051E-01   8.7734E-02    8.8019E-02  0.729E-01
 AM-241 #B   -4.8638E-02  -2.7867E-01   -2.7867E-01  0.306E-01
 Bi-212  B    3.4764E-02   1.8969E-01    1.8969E-01  0.165E+00
 BI-214  F    1.0048E-01   5.2809E-02    5.2941E-02  0.348E-01
 CO-60  #     2.5236E-02   1.1014E-02    1.1054E-02  0.733E-02
 CS-137       4.0677E-02   2.7222E-02    2.7264E-02  0.191E-01
 EU-152 #F    8.6450E-02   3.2107E-02    3.2267E-02  0.296E-01
 EU-154  F    1.0435E-01   6.1536E-02    6.1658E-02  0.305E-01
 K-40   #     1.6731E+00   4.5788E-01    4.6208E-01  0.156E+00
 Pa-234 #F    2.2054E-01   1.2044E-01    1.2072E-01  0.522E-01
 Pb-210  B    6.2116E-02   4.0575E-01    4.0575E-01  0.318E+00
 Pb-212 #B   -3.6181E-03  -4.2239E-02   -4.2240E-02  0.346E-01
 Pb-214  F    1.1519E-01   5.8960E-02    5.9115E-02  0.343E-01
 RA-226 #B   -1.0635E+00  -8.7076E+00   -8.7077E+00  0.535E+00
 Th-230 #B   -7.1538E+00  -4.1202E+01   -4.1203E+01  0.350E+01
 Th-234  F    6.6589E-01   3.7522E-01    3.7603E-01  0.315E+00
 Tl-208  F    9.2064E-02   2.7795E-02    2.8004E-02  0.412E-01
 U-235   B   -1.1696E-01  -1.8090E-01   -1.8095E-01  0.333E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.0315902E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-237



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 14:09:41 
 New World Technology            Spectrum name: 2K000004.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW042 0826E013 259ml                                 
      6/27/08 14:30                                                   

Acquisition information
        Start time:                 15-Jul-2008 12:08:06  
        Live time:               7200
        Real time:               7213

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B    5.4043E-02   5.3724E-02    5.3761E-02  0.640E-01
 AM-241 #B   -7.2489E-03  -9.2981E-02   -9.2982E-02  0.460E-01
 Bi-212  B    6.0401E-02   1.8282E-01    1.8283E-01  0.157E+00
 BI-214  F    6.2138E-02   5.1412E-02    5.1464E-02  0.380E-01
 CO-60  #F    1.1953E-02   8.4854E-03    8.4970E-03  0.676E-02
 CS-137       6.2508E-02   2.8468E-02    2.8563E-02  0.184E-01
 EU-152 #B   -3.5552E-03   2.6019E+02    2.6019E+02  0.421E-01
 EU-154 #F    3.1790E-02   2.2831E-02    2.2861E-02  0.276E-01
 K-40   #     2.2846E+00   5.6317E-01    5.6953E-01  0.165E+00
 Pa-234  F    1.5019E-01   1.0468E-01    1.0483E-01  0.390E-01
 Pb-210  F    4.1099E-01   5.1231E-01    5.1254E-01  0.344E+00
 Pb-212 #B    2.4333E-02   5.8119E-02    5.8126E-02  0.395E-01
 Pb-214  F    9.2917E-02   7.4334E-02    7.4414E-02  0.409E-01
 RA-226  B    5.7090E-02   5.5277E-01    5.5277E-01  0.495E+00
 Th-230 #B   -7.6737E+00  -6.1286E+01   -6.1286E+01  0.325E+01
 Th-234       5.6067E-01   3.4059E-01    3.4123E-01  0.311E+00
 Tl-208  F    8.0210E-02   3.9580E-02    3.9692E-02  0.197E-01
 U-235  #B   -1.2981E-01  -3.1442E-01   -3.1445E-01  0.367E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.1430285E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-238



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 16:26:29 
 New World Technology            Spectrum name: 2K000005.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW053 0826D005 254ml                                 
      6/27/08 10:38                                                   

Acquisition information
        Start time:                 15-Jul-2008 14:11:47  
        Live time:               7200
        Real time:               7213

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B    5.3590E-02   3.9010E-02    3.9061E-02  0.603E-01
 AM-241 #B   -9.5375E-04  -5.1798E-02   -5.1798E-02  0.380E-01
 Bi-212  B    8.9342E-02   1.8775E-01    1.8777E-01  0.159E+00
 BI-214  F    1.1780E-01   6.5132E-02    6.5279E-02  0.344E-01
 CO-60  #F    9.8766E-03   9.2152E-03    9.2225E-03  0.737E-02
 CS-137       4.3899E-02   3.0527E-02    3.0570E-02  0.219E-01
 EU-152  F    1.4850E-01   5.8245E-02    5.8506E-02  0.418E-01
 EU-154  B    2.5080E-02   4.1284E-02    4.1294E-02  0.274E-01
 K-40   #     2.1435E+00   4.1335E-01    4.2095E-01  0.461E-01
 Pa-234  F    1.2944E-01   8.5160E-02    8.5296E-02  0.401E-01
 Pb-210 #B   -1.4403E-01  -6.6768E-01   -6.6770E-01  0.340E+00
 Pb-212  B    7.7835E-03   4.3170E-02    4.3171E-02  0.381E-01
 Pb-214  F    1.4065E-01   6.2374E-02    6.2592E-02  0.402E-01
 RA-226  B    2.0805E-01   5.6139E-01    5.6145E-01  0.498E+00
 Th-230 #B   -5.0121E+00  -1.5905E+01   -1.5906E+01  0.350E+01
 Th-234       1.2994E+00   4.9616E-01    4.9851E-01  0.353E+00
 Tl-208  F    9.4196E-02   2.7794E-02    2.8014E-02  0.306E-01
 U-235  #B   -1.2968E-01  -3.1208E-01   -3.1212E-01  0.388E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.7452793E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-239



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 21:24:07 
 New World Technology            Spectrum name: 2K000006.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW045 0826P008 249ml                                 
      6/27/08 13:25                                                   

Acquisition information
        Start time:                 15-Jul-2008 16:49:17  
        Live time:               7200
        Real time:               7213

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.1692E-01   1.1563E-01    1.1571E-01  0.754E-01
 AM-241 #B   -4.2252E-02  -1.9679E-01   -1.9679E-01  0.347E-01
 Bi-212  B    5.3196E-02   1.8450E-01    1.8451E-01  0.160E+00
 BI-214  F    2.0648E-01   8.1439E-02    8.1799E-02  0.363E-01
 CO-60  #B    6.6128E-03   1.2049E-02    1.2052E-02  0.870E-02
 CS-137       7.3220E-02   2.9820E-02    2.9944E-02  0.186E-01
 EU-152  F    8.7858E-02   5.3537E-02    5.3637E-02  0.419E-01
 EU-154  F    9.6906E-02   6.9978E-02    7.0071E-02  0.303E-01
 K-40   #     1.7827E+00   3.8101E-01    3.8672E-01  0.471E-01
 Pa-234 #F    9.8880E-02   7.9790E-02    7.9875E-02  0.443E-01
 Pb-210 #B    5.2219E-02   4.0765E-01    4.0765E-01  0.322E+00
 Pb-212 #B   -1.9115E-02  -7.5487E-02   -7.5490E-02  0.399E-01
 Pb-214  F    9.4841E-02   4.6883E-02    4.7015E-02  0.336E-01
 RA-226  B    3.6956E-02   5.5724E-01    5.5725E-01  0.502E+00
 Th-230 #B   -4.1113E+00  -1.2993E+01   -1.2994E+01  0.370E+01
 Th-234       1.1318E+00   4.7602E-01    4.7787E-01  0.380E+00
 Tl-208  F    9.4677E-02   3.1799E-02    3.1992E-02  0.282E-01
 U-235  #B   -1.4018E-01  -4.0875E-01   -4.0878E-01  0.390E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.2890382E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-240



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 22:07:11 
 New World Technology            Spectrum name: 2K000007.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ144E 0827E016 249ml                                
      6/30/08 09:20                                                   

Acquisition information
        Start time:                 15-Jul-2008 19:44:03  
        Live time:               7200
        Real time:               7215

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.3181E-01   1.0233E-01    1.0245E-01  0.712E-01
 AM-241 #B   -4.4396E-02  -2.4963E-01   -2.4964E-01  0.398E-01
 Bi-212  B    1.9145E-02   1.8824E-01    1.8824E-01  0.165E+00
 BI-214  F    1.4873E-01   8.4768E-02    8.4948E-02  0.396E-01
 CO-60   F    2.7233E-02   1.6102E-02    1.6134E-02  0.221E-01
 CS-137       5.2521E-02   2.9784E-02    2.9848E-02  0.204E-01
 EU-152  F    1.9202E-01   5.7898E-02    5.8335E-02  0.431E-01
 EU-154 #F    1.1346E-01   4.2136E-02    4.2347E-02  0.350E-01
 K-40         2.1966E+00   4.6794E-01    4.7500E-01  0.107E+00
 Pa-234  F    6.3361E-02   8.4627E-02    8.4659E-02  0.366E-01
 Pb-210 #B   -7.2576E-02  -4.7165E-01   -4.7166E-01  0.318E+00
 Pb-212  B    4.8618E-03   4.3180E-02    4.3181E-02  0.383E-01
 Pb-214  F    1.1065E-01   5.6361E-02    5.6511E-02  0.326E-01
 RA-226 #B   -3.7066E-01  -1.0870E+00   -1.0871E+00  0.542E+00
 Th-230 #B   -6.9275E+00  -3.1191E+01   -3.1192E+01  0.369E+01
 Th-234       1.0037E+00   4.8967E-01    4.9109E-01  0.347E+00
 Tl-208  F    9.3949E-02   4.1723E-02    4.1868E-02  0.205E-01
 U-235  #B   -1.1523E-01  -1.8983E-01   -1.8988E-01  0.376E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.6061385E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-241



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 08:09:19 
 New World Technology            Spectrum name: 2K000008.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW054 0827P024 245ml                                 
      6/30/08 14:35                                                   

Acquisition information
        Start time:                 15-Jul-2008 22:10:53  
        Live time:               7200
        Real time:               7215

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B    4.3614E-03   3.0193E-03    3.0236E-03  0.655E-01
 AM-241 #B   -4.1882E-02  -1.9900E-01   -1.9901E-01  0.356E-01
 Bi-212 #B    4.2191E-03   7.9232E-03    7.9247E-03  0.149E+00
 BI-214 #F    1.6103E-01   7.4268E-02    7.4509E-02  0.356E-01
 CO-60  #F    7.7725E-03   8.2430E-03    8.2481E-03  0.590E-02
 CS-137 #     8.3760E-02   3.6385E-02    3.6518E-02  0.170E-01
 EU-152  B   -3.7584E-03   2.5615E+02    2.5615E+02  0.414E-01
 EU-154  F    5.4000E-02   4.5087E-02    4.5132E-02  0.335E-01
 K-40         2.8174E+00   4.8218E-01    4.9341E-01  0.478E-01
 Pa-234 #B   -7.6306E-03  -8.0397E-01   -8.0397E-01  0.504E-01
 Pb-210 #B   -2.8785E-02  -4.3111E-01   -4.3111E-01  0.328E+00
 Pb-212 #B   -2.0700E-02  -7.6667E-02   -7.6671E-02  0.394E-01
 Pb-214  F    9.4177E-02   5.9578E-02    5.9681E-02  0.334E-01
 RA-226 #B   -2.3836E-01  -8.8020E-01   -8.8025E-01  0.547E+00
 Th-230 #B   -8.0833E+00  -7.7627E+01   -7.7628E+01  0.399E+01
 Th-234  F    7.7940E-01   4.0778E-01    4.0881E-01  0.334E+00
 Tl-208  F    8.9056E-02   4.1580E-02    4.1711E-02  0.208E-01
 U-235   B   -1.2083E-01  -2.1226E-01   -2.1231E-01  0.386E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 4.0248127E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-242



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 11:55:39 
 New World Technology            Spectrum name: 2K000009.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW060 0827D025 247ml                                 
      6/30/08 14:00                                                   

Acquisition information
        Start time:                 16-Jul-2008 09:45:18  
        Live time:               7200
        Real time:               7214

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.3692E-01   1.0641E-01    1.0653E-01  0.746E-01
 AM-241 #B   -3.2296E-02  -1.4626E-01   -1.4627E-01  0.380E-01
 Bi-212  B    4.6636E-03   1.8222E-01    1.8222E-01  0.162E+00
 BI-214  F    1.3859E-01   1.1571E-01    1.1582E-01  0.440E-01
 CO-60  #F    1.0831E-02   1.0457E-02    1.0465E-02  0.585E-02
 CS-137       5.1112E-02   2.9476E-02    2.9537E-02  0.202E-01
 EU-152  F    1.1060E-01   5.7056E-02    5.7204E-02  0.428E-01
 EU-154 #F    9.9583E-02   7.4258E-02    7.4350E-02  0.330E-01
 K-40         2.1941E+00   4.8899E-01    4.9573E-01  0.118E+00
 Pa-234  F    5.9761E-02   7.0196E-02    7.0232E-02  0.416E-01
 Pb-210 #F    4.5326E-01   5.6571E-01    5.6596E-01  0.377E+00
 Pb-212 #B   -8.4343E-03  -5.1418E-02   -5.1419E-02  0.371E-01
 Pb-214  F    8.5126E-02   6.9545E-02    6.9617E-02  0.405E-01
 RA-226 #B   -4.0846E-01  -1.1165E+00   -1.1166E+00  0.529E+00
 Th-230 #B   -9.1570E+00  -9.8539E+01   -9.8540E+01  0.242E+01
 Th-234  F    9.2937E-01   4.9198E-01    4.9319E-01  0.377E+00
 Tl-208  B   -4.7066E-03  -1.4616E-02   -1.4617E-02  0.427E-01
 U-235   B   -1.3359E-01  -2.6854E-01   -2.6858E-01  0.359E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.6457641E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-243



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 14:12:05 
 New World Technology            Spectrum name: 2K000010.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW058 0827P021 245ml                                 
      6/30/08 10:27                                                   

Acquisition information
        Start time:                 16-Jul-2008 11:57:56  
        Live time:               7200
        Real time:               7214

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    9.9512E-02   8.7516E-02    8.7594E-02  0.725E-01
 AM-241 #B    2.1365E-02   5.2553E-02    5.2559E-02  0.386E-01
 Bi-212 #B    1.3617E-01   2.8830E-01    2.8834E-01  0.178E+00
 BI-214 #F    1.3624E-01   7.5993E-02    7.6162E-02  0.389E-01
 CO-60  #F    3.0280E-02   3.1554E-02    3.1574E-02  0.150E-01
 CS-137       6.9810E-02   3.2969E-02    3.3071E-02  0.221E-01
 EU-152 #B   -3.7584E-03   2.7733E+02    2.7733E+02  0.449E-01
 EU-154  B   -4.3722E-02   1.8506E+02    1.8506E+02  0.299E-01
 K-40         2.2099E+00   5.2577E-01    5.3214E-01  0.154E+00
 Pa-234 #F    1.0076E-01   1.0185E-01    1.0192E-01  0.499E-01
 Pb-210  B    1.0435E-01   4.5519E-01    4.5520E-01  0.348E+00
 Pb-212  B    1.2574E-02   4.4982E-02    4.4984E-02  0.395E-01
 Pb-214  F    9.0910E-02   5.5859E-02    5.5961E-02  0.382E-01
 RA-226 #B   -9.1910E-02  -6.9739E-01   -6.9740E-01  0.543E+00
 Th-230 #B   -8.5045E+00  -1.2821E+02   -1.2821E+02  0.363E+01
 Th-234       9.9817E-01   3.8320E-01    3.8499E-01  0.306E+00
 Tl-208 #F    1.1097E-01   4.5142E-02    4.5330E-02  0.208E-01
 U-235   B   -1.2145E-01  -2.1243E-01   -2.1248E-01  0.383E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.6160040E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-244



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 16:31:32 
 New World Technology            Spectrum name: 2K000011.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ150E 0827E030 249ml                                
      7/01/08 14:17                                                   

Acquisition information
        Start time:                 16-Jul-2008 14:15:13  
        Live time:               7200
        Real time:               7214

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    2.1013E-01   1.0873E-01    1.0901E-01  0.667E-01
 AM-241 #B   -4.4337E-02  -1.8570E-01   -1.8571E-01  0.319E-01
 Bi-212  B    1.2949E-01   1.1865E-01    1.1874E-01  0.177E+00
 BI-214  F    1.5558E-01   7.9402E-02    7.9612E-02  0.391E-01
 CO-60  #F    2.8356E-02   2.9296E-02    2.9315E-02  0.158E-01
 CS-137       5.9347E-02   3.1469E-02    3.1546E-02  0.215E-01
 EU-152  F    3.8406E-02   4.6243E-02    4.6265E-02  0.374E-01
 EU-154  B    1.5881E-02   2.5479E-02    2.5486E-02  0.272E-01
 K-40   #     1.7221E+00   3.7453E-01    3.7995E-01  0.471E-01
 Pa-234  F    1.7421E-01   1.2289E-01    1.2306E-01  0.479E-01
 Pb-210  B    2.6287E-01   4.0973E-01    4.0985E-01  0.318E+00
 Pb-212  B   -6.5816E-03  -1.4752E-02   -1.4754E-02  0.374E-01
 Pb-214  F    1.3836E-01   7.6380E-02    7.6553E-02  0.430E-01
 RA-226 #B   -1.9980E-01  -7.8210E-01   -7.8214E-01  0.518E+00
 Th-230 #B   -6.3344E+00  -2.3941E+01   -2.3942E+01  0.379E+01
 Th-234 #     8.5957E-01   4.9270E-01    4.9373E-01  0.345E+00
 Tl-208  F    6.2223E-02   2.6764E-02    2.6864E-02  0.256E-01
 U-235  #B   -1.4010E-01  -4.0241E-01   -4.0244E-01  0.388E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.1091502E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-245



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 18:42:12 
 New World Technology            Spectrum name: 2K000012.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW057B 0827P027 250ml                                
      7/01/08 09:18                                                   

Acquisition information
        Start time:                 16-Jul-2008 16:34:35  
        Live time:               7200
        Real time:               7214

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.2222E-01   1.0134E-01    1.0145E-01  0.691E-01
 AM-241 #B   -5.3662E-02  -4.5404E-01   -4.5404E-01  0.346E-01
 Bi-212  B    8.5273E-02   2.1196E-01    2.1199E-01  0.179E+00
 BI-214 #F    1.2462E-01   1.0087E-01    1.0098E-01  0.453E-01
 CO-60  #B    9.7905E-04   2.1957E-03    2.1960E-03  0.621E-02
 CS-137       5.9237E-02   2.9517E-02    2.9599E-02  0.196E-01
 EU-152  F    9.2216E-02   6.0266E-02    6.0363E-02  0.312E-01
 EU-154  B    2.1739E-02   3.4310E-02    3.4320E-02  0.336E-01
 K-40   #     1.8513E+00   4.5203E-01    4.5723E-01  0.115E+00
 Pa-234 #F    1.3191E-01   1.1495E-01    1.1506E-01  0.492E-01
 Pb-210 #B   -5.0033E-02  -4.2521E-01   -4.2521E-01  0.332E+00
 Pb-212  B    2.5754E-02   7.8490E-02    7.8496E-02  0.368E-01
 Pb-214  F    1.1833E-01   8.2109E-02    8.2227E-02  0.324E-01
 RA-226 #B   -8.6945E-02  -6.6776E-01   -6.6776E-01  0.524E+00
 Th-230 #B   -6.7372E+00  -3.5299E+01   -3.5300E+01  0.378E+01
 Th-234       7.9310E-01   4.1875E-01    4.1978E-01  0.319E+00
 Tl-208  F    1.4059E-01   4.2951E-02    4.3267E-02  0.226E-01
 U-235  #B   -1.4412E-01  -5.0449E-01   -5.0452E-01  0.394E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   43.1 to  2749.4 keV) 3.0688550E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-246



      ORTEC g v - i (3263) Wan32  G53W2.10  15-JUL-2008 07:35:27 
 New World Technology            Spectrum name: 3K000001.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW006 0826P004 267ml                                 
      6/27/08 11:36                                                   

Acquisition information
        Start time:                 14-Jul-2008 09:04:31  
        Live time:              72000
        Real time:              72131

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.1589E-01   6.0670E-02    6.1093E-02  0.309E-01
 AM-241 #B   -4.5373E-02   1.4778E-01    1.4783E-01  0.148E-01
 Bi-212  B   -2.0141E-01   2.8367E-01    2.8394E-01  0.728E-01
 BI-214  F    7.3887E-02   3.7072E-02    3.7343E-02  0.194E-01
 CO-60  #B   -1.9283E-03   1.3799E-02    1.3800E-02  0.876E-02
 CS-137       2.4107E-02   1.0148E-02    1.0255E-02  0.777E-02
 EU-152  F    1.4662E-02   1.2347E-02    1.2390E-02  0.141E-01
 EU-154  F    2.6355E-02   2.7094E-02    2.7158E-02  0.911E-02
 K-40         2.4592E+00   2.5037E-01    2.9337E-01  0.152E+00
 Pa-234  B   -1.7218E-02   3.1790E-02    3.1817E-02  0.148E-01
 Pb-210       6.2040E-01   2.0242E-01    2.0805E-01  0.125E+00
 Pb-212 #B   -1.3037E-01   5.7729E-02    5.8343E-02  0.160E-01
 PB-214  B   -1.6017E-01   1.6094E-01    1.6126E-01  0.211E-01
 RA-226 #B   -3.1538E-01   3.0577E-01    3.0645E-01  0.145E+00
 Th-230 #B   -2.1632E+02   4.8133E+02    4.8220E+02  0.361E+01
 Th-234 #B   -1.2526E+01   5.2615E+00    5.4295E+00  0.271E+00
 Tl-208  F    3.4136E-02   1.0239E-02    1.0446E-02  0.768E-02
 U-235   B    6.7826E-03   1.1043E-02    1.1052E-02  0.901E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   39.2 to  2495.3 keV)     3.254E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-247



      ORTEC g v - i (3263) Wan32  G53W2.10  15-JUL-2008 10:12:08 
 New World Technology            Spectrum name: 3K000002.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW018 0826D012 265ml                                 
      6/27/08 13:58                                                   

Acquisition information
        Start time:                 15-Jul-2008 07:38:55  
        Live time:               7200
        Real time:               7215

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    1.1302E-01   8.4047E-02    8.4338E-02  0.107E+00
 AM-241 #B   -4.7346E-03   5.8996E-02    5.8997E-02  0.434E-01
 Bi-212 #B   -8.6601E-02   3.6650E-01    3.6654E-01  0.215E+00
 BI-214  F    1.6788E-01   8.4753E-02    8.5363E-02  0.427E-01
 CO-60  #B   -3.4037E-04   9.4510E-03    9.4510E-03  0.282E-01
 CS-137       2.9995E-02   2.3553E-02    2.3624E-02  0.160E-01
 EU-152  F    5.4839E-02   4.4706E-02    4.4873E-02  0.460E-01
 EU-154  F    6.0045E-02   4.3523E-02    4.3728E-02  0.294E-01
 K-40   #     3.0270E+00   9.5146E-01    9.6991E-01  0.238E+00
 Pa-234 #B    4.5179E-02   8.2090E-02    8.2162E-02  0.555E-01
 Pb-210       9.9941E-01   5.8721E-01    5.9229E-01  0.351E+00
 Pb-212  B   -1.1251E-01   1.3663E-01    1.3683E-01  0.491E-01
 PB-214  B   -1.5938E-01   7.9864E-01    7.9870E-01  0.685E-01
 RA-226 #B   -1.6180E-01   7.4691E-01    7.4699E-01  0.486E+00
 Th-230 #B   -2.1119E+02   3.4974E+02    3.5087E+02  0.115E+02
 Th-234 #B   -1.3197E+01   9.6196E+01    9.6207E+01  0.869E+00
 Tl-208  F    9.5164E-02   5.5902E-02    5.6199E-02  0.227E-01
 U-235   B    1.1064E-02   4.1041E-02    4.1048E-02  0.279E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   39.2 to  2495.3 keV)     4.319E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-248



      ORTEC g v - i (3263) Wan32  G53W2.10  15-JUL-2008 12:11:21 
 New World Technology            Spectrum name: 3K000003.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW016 0826D015 261ml                                 
      6/27/08 14:40                                                   

Acquisition information
        Start time:                 15-Jul-2008 09:56:28  
        Live time:               7200
        Real time:               7214

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B    7.7507E-03   3.3925E-01    3.3925E-01  0.964E-01
 AM-241 #B   -4.1887E-02   2.6345E-01    2.6347E-01  0.395E-01
 Bi-212 #B   -1.9780E-01   8.2255E-01    8.2264E-01  0.229E+00
 BI-214  B   -2.8083E-02   1.6268E-01    1.6269E-01  0.545E-01
 CO-60   F    2.6633E-02   2.4627E-02    2.4681E-02  0.181E-01
 CS-137       3.9511E-02   3.3611E-02    3.3698E-02  0.246E-01
 EU-152  F    6.0463E-02   6.4235E-02    6.4377E-02  0.410E-01
 EU-154  F    1.0034E-01   7.4844E-02    7.5178E-02  0.308E-01
 K-40   #     3.1542E+00   9.8745E-01    1.0067E+00  0.248E+00
 Pa-234  B    4.2723E-02   5.7021E-02    5.7114E-02  0.447E-01
 Pb-210 #B    2.2139E-01   4.6793E-01    4.6825E-01  0.329E+00
 Pb-212 #B   -1.0570E-01   1.0601E-01    1.0623E-01  0.455E-01
 PB-214 #B   -7.0931E-02   7.7890E-02    7.8019E-02  0.721E-01
 RA-226  B    1.8243E-01   5.3508E-01    5.3521E-01  0.474E+00
 Th-230 #B   -2.1373E+02   3.4754E+02    3.4871E+02  0.118E+02
 Th-234 #B   -1.2685E+01   1.4275E+01    1.4339E+01  0.875E+00
 Tl-208 #F    4.0434E-02   7.4133E-02    7.4173E-02  0.254E-01
 U-235   B    9.8791E-03   8.1721E-02    8.1723E-02  0.253E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   39.2 to  2495.3 keV)     3.220E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-249



      ORTEC g v - i (3263) Wan32  G53W2.10  17-JUL-2008 09:41:21 
 New World Technology            Spectrum name: 3K000004.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW023 0827E022 251ml                                 
      6/30/08 10:50                                                   

Acquisition information
        Start time:                 16-Jul-2008 13:00:21  
        Live time:               7200
        Real time:               7208

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -9.9795E-02   9.4100E+00    9.4100E+00  0.142E+00
 AM-241 #B   -3.0564E-02   1.7760E-01    1.7762E-01  0.505E-01
 Bi-212 #B   -2.3477E-01   1.1076E+00    1.1077E+00  0.280E+00
 BI-214 #F    1.4344E-01   2.8688E-01    2.8701E-01  0.472E-01
 CO-60  #B    4.6857E-03   2.1932E-01    2.1932E-01  0.680E-01
 CS-137 #B    1.2916E-03   9.5125E-03    9.5128E-03  0.882E-02
 EU-152  F    7.2977E-02   5.9055E-02    5.9279E-02  0.347E-01
 EU-154  F    5.1263E-02   5.8586E-02    5.8697E-02  0.199E-01
 K-40         9.1487E+00   2.4977E+00    2.5616E+00  0.140E+01
 Pa-234  B    2.8620E-02   1.5867E-01    1.5869E-01  0.512E-01
 Pb-210 #F    6.3576E-01   1.1386E+00    1.1397E+00  0.458E+00
 Pb-212 #B   -5.1064E-02   3.1998E-02    3.2168E-02  0.570E-01
 PB-214  B   -7.6521E-02   5.5549E-02    5.5758E-02  0.665E-01
 RA-226 #B   -6.5943E-01   2.2764E+00    2.2768E+00  0.517E+00
 Th-230 #B   -2.5492E+02   2.8326E+03    2.8328E+03  0.129E+02
 Th-234 #B   -1.4619E+01   2.2163E+01    2.2219E+01  0.989E+00
 Tl-208  F    3.9793E-02   3.3299E-02    3.3386E-02  0.283E-01
 U-235   F    4.5247E-02   3.6198E-02    3.6316E-02  0.279E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   39.0 to  2490.0 keV)     9.194E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-250



      ORTEC g v - i (3263) Wan32  G53W2.10  16-JUL-2008 17:53:14 
 New World Technology            Spectrum name: 3K000005.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ161D 0827E028 243ml                                
      7/01/08 10:30                                                   

Acquisition information
        Start time:                 16-Jul-2008 15:17:09  
        Live time:               7200
        Real time:               7208

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -6.5145E-03   1.3135E-02    1.3141E-02  0.134E+00
 AM-241  B    6.6669E-04   6.5388E-02    6.5388E-02  0.557E-01
 Bi-212 #B   -2.8381E-01   1.4636E+00    1.4637E+00  0.273E+00
 BI-214  F    4.5776E-02   7.1272E-02    7.1326E-02  0.350E-01
 CO-60  #B   -8.7522E-03   9.7669E-01    9.7669E-01  0.734E-01
 CS-137       3.9899E-02   3.4201E-02    3.4287E-02  0.248E-01
 EU-152  B    4.7368E-03   1.3865E-02    1.3869E-02  0.356E-01
 EU-154  F    1.0689E-01   6.5659E-02    6.6090E-02  0.296E-01
 K-40   #     7.3983E+00   4.4803E+00    4.5038E+00  0.122E+01
 Pa-234  F    3.1264E-01   1.6849E-01    1.7016E-01  0.664E-01
 Pb-210 #     1.3450E+00   1.1249E+00    1.1296E+00  0.449E+00
 Pb-212 #B   -9.5040E-02   9.0526E-02    9.0735E-02  0.524E-01
 PB-214  B   -1.2055E-01   4.2370E-01    4.2377E-01  0.714E-01
 RA-226 #B   -8.1116E-01   4.1077E+00    4.1080E+00  0.591E+00
 Th-230 #B   -2.6063E+02   8.0674E+02    8.0749E+02  0.135E+02
 Th-234 #B   -1.5316E+01   3.4252E+01    3.4291E+01  0.103E+01
 Tl-208 #F    7.1456E-02   3.5528E-02    3.5791E-02  0.176E-01
 U-235   F    3.1733E-02   3.5892E-02    3.5951E-02  0.282E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   39.0 to  2490.0 keV)     8.961E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-251



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 07:41:06 
 New World Technology            Spectrum name: 4K000001.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW003 0826P006 265ml                                 
      6/27/08 11:53                                                   

Acquisition information
        Start time:                 14-Jul-2008 12:53:04  
        Live time:              65745
        Real time:              65835

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.9381E-01   6.7513E-02    6.8371E-02  0.333E-01
 AM-241 #A   -6.1031E-02  -2.2055E-01   -2.2058E-01  0.242E-01
 Bi-212 #B   -5.0591E-01  -8.9004E-01   -8.9048E-01  0.979E-01
 BI-214       1.5381E-01   4.0040E-02    4.0947E-02  0.200E-01
 CO-60   F    1.1715E-02   1.8727E-02    1.8738E-02  0.100E-01
 CS-137  F    1.2085E-02   1.8363E-02    1.8375E-02  0.986E-02
 EU-152  B   -1.0988E-02   2.2199E+03    2.2199E+03  0.177E-01
 EU-154 #B   -1.2501E-02  -2.4757E-02   -2.4767E-02  0.128E-01
 K-40         4.5601E+00   4.8637E-01    5.4874E-01  0.191E+00
 Pa-234  B   -1.4967E-01  -7.0853E-01   -7.0858E-01  0.298E-01
 Pb-210       9.6917E-01   4.3797E-01    4.4125E-01  0.196E+00
 Pb-212 #B   -6.3420E-02  -7.0777E-02   -7.0865E-02  0.199E-01
 PB-214  F    5.9630E-02   5.0064E-02    5.0174E-02  0.222E-01
 RA-226  B    1.9281E-01   4.2962E-01    4.2975E-01  0.249E+00
 Th-230 #B   -1.7049E+01  -6.0890E+01   -6.0898E+01  0.266E+01
 Th-234       1.1273E+00   3.1820E-01    3.2428E-01  0.230E+00
 Tl-208  F    1.9415E-01   3.7241E-02    3.8780E-02  0.158E-01
 U-235  #B   -1.1626E+00  -8.2365E-01   -8.2619E-01  0.287E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 7.2578797E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-252



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 10:02:11 
 New World Technology            Spectrum name: 4K000002.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW033 0826E006 263ml                                 
      6/27/08 11:15                                                   

Acquisition information
        Start time:                 15-Jul-2008 07:44:21  
        Live time:               7200
        Real time:               7214

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    5.1953E-01   2.7911E-01    2.8060E-01  0.816E-01
 AM-241 #A   -4.0458E-02  -3.3641E-01   -3.3642E-01  0.734E-01
 Bi-212  B   -6.1246E-02  -1.2544E-01   -1.2549E-01  0.288E+00
 BI-214       1.3343E-01   1.0677E-01    1.0703E-01  0.531E-01
 CO-60        5.2666E-02   3.7502E-02    3.7617E-02  0.221E-01
 CS-137 #B   -1.0038E-03   2.5187E+02    2.5187E+02  0.215E-01
 EU-152  F    1.1012E-01   1.5857E-01    1.5869E-01  0.663E-01
 EU-154 #B   -3.0843E-02  -1.1624E-01   -1.1625E-01  0.519E-01
 K-40   #     4.2392E+00   1.2247E+00    1.2472E+00  0.538E+00
 Pa-234  B    7.7021E-02   8.1550E-02    8.1662E-02  0.890E-01
 Pb-210       1.5277E+00   1.4620E+00    1.4644E+00  0.620E+00
 Pb-212 #B   -3.5671E-02  -1.4548E-01   -1.4549E-01  0.586E-01
 PB-214  F    1.3295E-01   1.5482E-01    1.5500E-01  0.660E-01
 RA-226  B    3.3286E-01   1.2470E+00    1.2471E+00  0.721E+00
 Th-230 #B   -1.6090E+01  -1.2518E+02   -1.2519E+02  0.794E+01
 Th-234  F    1.6967E+00   1.2166E+00    1.2202E+00  0.680E+00
 Tl-208 #F    2.2634E-01   1.1071E-01    1.1143E-01  0.401E-01
 U-235  #B   -1.1675E+00  -2.0576E+00   -2.0587E+00  0.843E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 4.2893872E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-253



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 12:15:36 
 New World Technology            Spectrum name: 4K000003.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW041 0826E012 259ml                                 
      6/27/08 14:00                                                   

Acquisition information
        Start time:                 15-Jul-2008 10:06:08  
        Live time:               7200
        Real time:               7211

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.6226E-01   1.8596E-01    1.8618E-01  0.957E-01
 AM-241 #A   -3.7852E-02  -3.0158E-01   -3.0158E-01  0.719E-01
 Bi-212  B   -1.8383E-01  -3.8016E-01   -3.8030E-01  0.303E+00
 BI-214       1.2332E-01   1.6743E-01    1.6757E-01  0.584E-01
 CO-60  #F    5.1401E-02   6.7228E-02    6.7289E-02  0.234E-01
 CS-137  F    2.9621E-02   4.7363E-02    4.7391E-02  0.238E-01
 EU-152  F    8.3037E-02   1.3857E-01    1.3865E-01  0.617E-01
 EU-154 #B   -6.2510E-02   4.8693E+02    4.8693E+02  0.525E-01
 K-40         4.4669E+00   1.2520E+00    1.2765E+00  0.542E+00
 Pa-234  F    1.4837E-01   1.3995E-01    1.4020E-01  0.893E-01
 Pb-210 #     9.4176E-01   1.1652E+00    1.1664E+00  0.557E+00
 Pb-212  B    7.2004E-03   9.9523E-02    9.9524E-02  0.598E-01
 PB-214  F    3.6938E-01   1.8569E-01    1.8683E-01  0.699E-01
 RA-226       9.7633E-01   1.3323E+00    1.3334E+00  0.750E+00
 Th-230 #B   -1.6668E+01  -1.2824E+02   -1.2824E+02  0.750E+01
 Th-234       1.6666E+00   9.7261E-01    9.7699E-01  0.706E+00
 Tl-208  F    1.8875E-01   1.0318E-01    1.0372E-01  0.407E-01
 U-235  #B   -1.2210E+00  -4.2793E+00   -4.2798E+00  0.888E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 8.9467716E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-254



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 14:19:20 
 New World Technology            Spectrum name: 4K000004.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW039 0826E011 259ml                                 
      6/27/08 13:35                                                   

Acquisition information
        Start time:                 15-Jul-2008 12:17:45  
        Live time:               7200
        Real time:               7211

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    3.0833E-01   1.9567E-01    1.9642E-01  0.862E-01
 AM-241  A    3.2331E-02   1.2823E-01    1.2824E-01  0.718E-01
 Bi-212 #B   -3.0021E-01  -1.0286E+00   -1.0288E+00  0.287E+00
 BI-214       3.1315E-01   2.0783E-01    2.0857E-01  0.669E-01
 CO-60  #F    5.1589E-02   5.7180E-02    5.7252E-02  0.203E-01
 CS-137       4.3476E-02   5.3482E-02    5.3537E-02  0.264E-01
 EU-152  F    7.4776E-02   1.4390E-01    1.4396E-01  0.651E-01
 EU-154  B    2.2703E-02   3.3689E-02    3.3713E-02  0.501E-01
 K-40         4.9666E+00   1.3574E+00    1.3853E+00  0.546E+00
 Pa-234  B    5.8745E-02   9.3832E-02    9.3889E-02  0.894E-01
 Pb-210       7.7723E-01   1.0996E+00    1.1005E+00  0.538E+00
 Pb-212  B    8.1844E-03   3.3511E-02    3.3514E-02  0.598E-01
 PB-214  F    4.9249E-01   1.8039E-01    1.8246E-01  0.711E-01
 RA-226 #B   -2.8604E-01  -1.7300E+00   -1.7301E+00  0.728E+00
 Th-230 #B   -6.7832E+00  -2.6087E+01   -2.6090E+01  0.769E+01
 Th-234       1.9845E+00   1.0085E+00    1.0144E+00  0.675E+00
 Tl-208 #F    2.3562E-01   1.1113E-01    1.1190E-01  0.407E-01
 U-235  #B   -1.1504E+00  -1.6419E+00   -1.6432E+00  0.877E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 8.6804628E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-255



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 16:30:39 
 New World Technology            Spectrum name: 4K000005.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW034 0826D002 249ml                                 
      6/27/08 09:51                                                   

Acquisition information
        Start time:                 15-Jul-2008 14:21:35  
        Live time:               7200
        Real time:               7209

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    2.8362E-01   2.5213E-01    2.5262E-01  0.984E-01
 AM-241 #A   -4.6735E-02  -3.9095E-01   -3.9096E-01  0.768E-01
 Bi-212  B   -1.2159E-01  -2.5134E-01   -2.5143E-01  0.319E+00
 BI-214       1.6972E-01   1.4149E-01    1.4180E-01  0.647E-01
 CO-60  #B    1.0766E-02   2.1993E-02    2.2001E-02  0.125E-01
 CS-137  B    1.9760E-02   4.7140E-02    4.7153E-02  0.244E-01
 EU-152  B    4.0321E-02   8.3512E-02    8.3542E-02  0.708E-01
 EU-154  B    1.3407E-02   2.8891E-02    2.8901E-02  0.531E-01
 K-40         5.5436E+00   1.3766E+00    1.4108E+00  0.558E+00
 Pa-234  B    3.7603E-02   6.9174E-02    6.9206E-02  0.947E-01
 Pb-210       1.3384E+00   1.2038E+00    1.2061E+00  0.570E+00
 Pb-212 #B   -5.6404E-02  -1.9384E-01   -1.9387E-01  0.628E-01
 PB-214  F    4.1824E-01   1.8125E-01    1.8274E-01  0.672E-01
 RA-226 #B   -4.0123E-01  -2.3048E+00   -2.3049E+00  0.846E+00
 Th-230 #B   -1.4149E+01  -7.3548E+01   -7.3552E+01  0.855E+01
 Th-234  F    1.0098E+00   1.0291E+00    1.0306E+00  0.746E+00
 Tl-208  F    1.9942E-01   1.1584E-01    1.1637E-01  0.461E-01
 U-235  #B   -1.1820E+00  -1.3919E+00   -1.3935E+00  0.892E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 8.9627895E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-256



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 19:48:44 
 New World Technology            Spectrum name: 4K000006.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ150D 0827D023 260ml                                
      6/30/08 11:10                                                   

Acquisition information
        Start time:                 15-Jul-2008 16:54:55  
        Live time:               7200
        Real time:               7208

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    3.5780E-01   2.4961E-01    2.5040E-01  0.853E-01
 AM-241 #A   -4.7152E-02  -4.1026E-01   -4.1027E-01  0.751E-01
 Bi-212 #B   -1.8758E-01  -3.0677E-01   -3.0695E-01  0.276E+00
 BI-214       1.5957E-01   1.4091E-01    1.4119E-01  0.634E-01
 CO-60  #F    4.7463E-02   6.6498E-02    6.6550E-02  0.233E-01
 CS-137  F    2.6680E-02   4.7934E-02    4.7957E-02  0.244E-01
 EU-152  F    6.3168E-02   1.3983E-01    1.3987E-01  0.532E-01
 EU-154  F    4.7947E-02   1.1143E-01    1.1146E-01  0.442E-01
 K-40         5.0475E+00   1.3359E+00    1.3652E+00  0.535E+00
 Pa-234  F    1.1266E-01   1.4394E-01    1.4408E-01  0.829E-01
 Pb-210       1.0221E+00   1.3874E+00    1.3886E+00  0.628E+00
 Pb-212 #B   -6.9942E-02  -2.3876E-01   -2.3879E-01  0.624E-01
 PB-214  F    3.3790E-01   1.6491E-01    1.6598E-01  0.617E-01
 RA-226  B    2.7911E-01   1.1760E+00    1.1761E+00  0.687E+00
 Th-230 #B   -1.9462E+01  -7.5932E+02   -7.5932E+02  0.745E+01
 Th-234  F    1.2504E+00   9.1166E-01    9.1430E-01  0.707E+00
 Tl-208  F    2.4373E-01   1.1234E-01    1.1316E-01  0.406E-01
 U-235  #B   -1.1823E+00  -2.3765E+00   -2.3774E+00  0.876E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 6.8780947E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-257



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 22:16:17 
 New World Technology            Spectrum name: 4K000007.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW046 0827D020 257ml                                 
      6/30/08 10:00                                                   

Acquisition information
        Start time:                 15-Jul-2008 19:52:13  
        Live time:               7200
        Real time:               7208

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    2.7792E-01   2.5087E-01    2.5135E-01  0.902E-01
 AM-241 #A   -5.9732E-03  -1.5016E-01   -1.5016E-01  0.747E-01
 Bi-212 #B   -6.1599E-02  -6.1295E-02   -6.1391E-02  0.286E+00
 BI-214       2.2107E-01   2.1598E-01    2.1633E-01  0.733E-01
 CO-60  #F    3.3168E-02   4.4129E-02    4.4167E-02  0.248E-01
 CS-137  B    1.4060E-02   5.8598E-02    5.8603E-02  0.314E-01
 EU-152  B   -1.1330E-02   6.4772E+02    6.4772E+02  0.699E-01
 EU-154  B   -1.3586E-02  -5.1774E-02   -5.1779E-02  0.533E-01
 K-40         4.8933E+00   1.2684E+00    1.2973E+00  0.527E+00
 Pa-234  F    1.4803E-01   1.8517E-01    1.8535E-01  0.894E-01
 Pb-210       9.4576E-01   1.0251E+00    1.0265E+00  0.565E+00
 Pb-212  B   -5.0591E-02  -1.2580E-01   -1.2583E-01  0.612E-01
 PB-214  F    3.8611E-01   1.8479E-01    1.8603E-01  0.672E-01
 RA-226  B    2.7179E-01   1.3828E+00    1.3829E+00  0.796E+00
 Th-230 #B   -1.4479E+01  -8.1083E+01   -8.1087E+01  0.818E+01
 Th-234  F    1.0362E+00   1.2392E+00    1.2406E+00  0.707E+00
 Tl-208 #F    2.2939E-01   1.0948E-01    1.1022E-01  0.411E-01
 U-235  #B   -1.1717E+00  -1.8985E+00   -1.8996E+00  0.890E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 7.9897895E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-258



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 08:12:18 
 New World Technology            Spectrum name: 4K000008.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW028B 0827P018 255ml                                
      6/30/08 09:36                                                   

Acquisition information
        Start time:                 15-Jul-2008 22:19:21  
        Live time:               7200
        Real time:               7208

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #F    3.3275E-01   2.3010E-01    2.3085E-01  0.823E-01
 AM-241 #A   -3.7771E-02  -3.1310E-01   -3.1311E-01  0.757E-01
 Bi-212 #B   -4.2018E-01  -1.5511E+00   -1.5513E+00  0.290E+00
 BI-214 #     2.1416E-01   1.9037E-01    1.9075E-01  0.652E-01
 CO-60  #B    4.7167E-03   3.0470E-02    3.0471E-02  0.102E-01
 CS-137  B    1.2014E-02   3.8382E-02    3.8388E-02  0.200E-01
 EU-152  F    1.7945E-01   1.9434E-01    1.9460E-01  0.660E-01
 EU-154  B    4.9763E-02   8.5294E-02    8.5338E-02  0.514E-01
 K-40   #     4.7083E+00   1.2516E+00    1.2788E+00  0.535E+00
 Pa-234  F    1.1977E-01   1.2961E-01    1.2978E-01  0.823E-01
 Pb-210       1.0773E+00   1.1686E+00    1.1701E+00  0.565E+00
 Pb-212  B   -1.9533E-02  -9.9252E-02   -9.9258E-02  0.575E-01
 PB-214  F    2.0471E-01   1.9126E-01    1.9160E-01  0.749E-01
 RA-226 #B   -3.2859E-02  -1.4120E+00   -1.4120E+00  0.791E+00
 Th-230 #B   -1.4000E+01  -7.2228E+01   -7.2232E+01  0.816E+01
 Th-234  F    1.2927E+00   1.2684E+00    1.2704E+00  0.718E+00
 Tl-208 #F    2.5688E-01   1.1709E-01    1.1796E-01  0.414E-01
 U-235  #B   -1.1973E+00  -2.2380E+00   -2.2390E+00  0.896E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 8.0869188E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-259



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 13:50:26 
 New World Technology            Spectrum name: 4K000009.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW024 0826E014 259ml                                 
      6/27/08 14:55                                                   

Acquisition information
        Start time:                 16-Jul-2008 11:39:02  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    1.8439E-01   1.7943E-01    1.7973E-01  0.858E-01
 AM-241 #A   -9.1809E-02   7.1533E+02    7.1533E+02  0.772E-01
 Bi-212 #B   -4.3452E-01  -1.6396E+00   -1.6397E+00  0.284E+00
 BI-214       2.7052E-01   1.7663E-01    1.7727E-01  0.625E-01
 CO-60  #F    2.3449E-02   3.5910E-02    3.5933E-02  0.207E-01
 CS-137  B    2.9474E-02   5.9833E-02    5.9855E-02  0.312E-01
 EU-152  F    5.7382E-02   1.2450E-01    1.2454E-01  0.494E-01
 EU-154 #B   -2.1013E-02  -1.1030E-01   -1.1031E-01  0.469E-01
 K-40         4.7360E+00   1.3816E+00    1.4065E+00  0.561E+00
 Pa-234  F    1.3572E-01   1.5917E-01    1.5935E-01  0.896E-01
 Pb-210  F    6.1237E-01   1.0058E+00    1.0064E+00  0.563E+00
 Pb-212 #B   -3.9679E-02  -1.5586E-01   -1.5588E-01  0.601E-01
 PB-214  F    2.0612E-01   1.1013E-01    1.1073E-01  0.546E-01
 RA-226       1.0100E+00   1.2796E+00    1.2808E+00  0.721E+00
 Th-230 #B   -1.3507E+01  -6.7594E+01   -6.7598E+01  0.803E+01
 Th-234       1.3257E+00   9.9049E-01    9.9322E-01  0.692E+00
 Tl-208  F    2.4920E-01   1.1359E-01    1.1443E-01  0.407E-01
 U-235  #B   -1.2327E+00  -5.9282E+00   -5.9286E+00  0.896E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 7.7757282E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-260



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 15:52:53 
 New World Technology            Spectrum name: 4K000010.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW031 0826E008 251ml                                 
      6/27/08 11:35                                                   

Acquisition information
        Start time:                 16-Jul-2008 13:52:39  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    4.8465E-01   2.8839E-01    2.8965E-01  0.919E-01
 AM-241 #A   -4.8859E-02  -3.4238E-01   -3.4239E-01  0.640E-01
 Bi-212 #B   -4.8401E-01  -1.9747E+00   -1.9749E+00  0.293E+00
 BI-214       2.3601E-01   1.2492E-01    1.2561E-01  0.578E-01
 CO-60  #     6.0839E-02   4.3999E-02    4.4129E-02  0.229E-01
 CS-137  B    1.2611E-02   5.6914E-02    5.6918E-02  0.305E-01
 EU-152  F    8.2071E-02   9.8948E-02    9.9053E-02  0.595E-01
 EU-154  B    9.2627E-03   2.8048E-02    2.8053E-02  0.494E-01
 K-40         5.5347E+00   1.2749E+00    1.3116E+00  0.526E+00
 Pa-234  B    4.7139E-02   1.0331E-01    1.0334E-01  0.886E-01
 Pb-210       1.5793E+00   1.1281E+00    1.1315E+00  0.538E+00
 Pb-212 #B   -6.0287E-02  -1.9759E-01   -1.9762E-01  0.611E-01
 PB-214  F    2.8889E-01   1.8472E-01    1.8542E-01  0.633E-01
 RA-226  B    4.2896E-01   1.3884E+00    1.3886E+00  0.796E+00
 Th-230 #B   -1.7233E+01  -1.5088E+02   -1.5089E+02  0.854E+01
 Th-234  F    1.0570E+00   1.2121E+00    1.2135E+00  0.717E+00
 Tl-208  F    2.4780E-01   1.1552E-01    1.1634E-01  0.420E-01
 U-235  #B   -1.2160E+00  -2.3113E+00   -2.3123E+00  0.915E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 8.4321785E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-261



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 18:12:52 
 New World Technology            Spectrum name: 4K000011.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW057B 0827P026 245ml                                
      7/01/08 09:13                                                   

Acquisition information
        Start time:                 16-Jul-2008 16:09:41  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  F    2.7884E-01   1.9612E-01    1.9673E-01  0.878E-01
 AM-241 #A   -5.5486E-02  -5.1794E-01   -5.1794E-01  0.808E-01
 Bi-212 #B   -6.3653E-01  -5.6740E+00   -5.6741E+00  0.328E+00
 BI-214       2.9219E-01   1.9971E-01    2.0037E-01  0.671E-01
 CO-60  #F    1.4369E-02   2.2566E-02    2.2580E-02  0.855E-02
 CS-137  B    2.3227E-02   5.9185E-02    5.9199E-02  0.311E-01
 EU-152  F    1.2463E-01   1.5784E-01    1.5799E-01  0.653E-01
 EU-154 #F    6.9325E-02   8.2055E-02    8.2145E-02  0.550E-01
 K-40         4.8170E+00   1.3938E+00    1.4194E+00  0.585E+00
 Pa-234  B    4.8430E-02   8.2003E-02    8.2047E-02  0.873E-01
 Pb-210 #     7.7973E-01   1.1453E+00    1.1461E+00  0.571E+00
 Pb-212 #B   -3.3180E-02  -1.4823E-01   -1.4824E-01  0.631E-01
 PB-214  F    9.3798E-02   1.3065E-01    1.3075E-01  0.703E-01
 RA-226  B    3.8577E-02   1.3876E+00    1.3876E+00  0.808E+00
 Th-230 #B   -1.5403E+01  -8.0603E+01   -8.0607E+01  0.794E+01
 Th-234       1.6491E+00   1.1987E+00    1.2022E+00  0.748E+00
 Tl-208  F    2.5885E-01   1.1930E-01    1.2017E-01  0.431E-01
 U-235   B   -1.2559E+00  -2.5173E+00   -2.5182E+00  0.926E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   42.8 to  3401.7 keV) 8.1694746E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-262



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 08:21:11 
 New World Technology            Spectrum name: 5K000001.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW022 0826D010 259ml                                 
      6/27/08 13:30                                                   

Acquisition information
        Start time:                 14-Jul-2008 14:14:48  
        Live time:              60941
        Real time:              61038

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -4.3026E-01  -6.0121E-01   -6.0169E-01  0.567E-01
 AM-241 #B   -1.4434E-01  -9.5861E-01   -9.5864E-01  0.225E-01
 Bi-212  F    7.5890E-02   1.3769E-01    1.3775E-01  0.747E-01
 BI-214  B   -3.7589E-02   1.9749E+03    1.9749E+03  0.252E-01
 CO-60   B    1.1012E-03   2.1662E-03    2.1671E-03  0.105E-01
 CS-137  F    8.9152E-03   1.6494E-02    1.6501E-02  0.885E-02
 EU-152  B    4.9451E-03   7.8140E-03    7.8188E-03  0.196E-01
 EU-154  B    4.6397E-03   1.0872E-02    1.0875E-02  0.138E-01
 K-40         3.6466E+00   4.4466E-01    4.8877E-01  0.185E+00
 Pa-234  B    1.9956E-02   2.9341E-02    2.9362E-02  0.221E-01
 Pb-210       3.1211E-01   3.9677E-01    3.9715E-01  0.185E+00
 Pb-212  B   -1.8858E-01  -1.2478E-01   -1.2522E-01  0.218E-01
 PB-214  B   -1.2494E-01  -1.8248E-01   -1.8261E-01  0.270E-01
 RA-226 #B   -6.6793E-02  -4.0357E-01   -4.0358E-01  0.207E+00
 Th-230 #B   -1.6051E+01  -1.1610E+02   -1.1610E+02  0.172E+01
 Th-234  B   -6.6607E-01  -7.3804E-01   -7.3896E-01  0.184E+00
 Tl-208  B   -7.5843E-02  -2.2502E-02   -2.2894E-02  0.231E-01
 U-235  #B   -1.2290E+00  -1.0220E+01   -1.0221E+01  0.288E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 3.9586873E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-263



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 10:07:38 
 New World Technology            Spectrum name: 5K000002.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW002 0826P009 266ml                                 
      6/27/08 13:38                                                   

Acquisition information
        Start time:                 15-Jul-2008 07:47:34  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -4.7355E-01  -3.2621E+00   -3.2622E+00  0.156E+00
 AM-241 #B   -4.0541E-02  -1.7525E-01   -1.7526E-01  0.605E-01
 Bi-212 #B   -1.2138E-02  -7.1982E-01   -7.1982E-01  0.213E+00
 BI-214 #B   -3.6599E-02   9.5293E+02    9.5293E+02  0.527E-01
 CO-60  #F    1.6555E-02   1.0947E-02    1.0986E-02  0.150E-01
 CS-137  B    8.5754E-03   3.8648E-02    3.8651E-02  0.205E-01
 EU-152 #F    1.0333E-01   9.9467E-02    9.9632E-02  0.535E-01
 EU-154  F    5.3048E-02   1.0105E-01    1.0109E-01  0.320E-01
 K-40         3.3308E+00   1.1186E+00    1.1338E+00  0.508E+00
 Pa-234  F    6.1157E-02   1.4593E-01    1.4597E-01  0.519E-01
 Pb-210  F    5.5562E-01   1.0664E+00    1.0668E+00  0.505E+00
 Pb-212  B   -1.4845E-01  -2.3645E-01   -2.3659E-01  0.587E-01
 PB-214  F    8.6201E-01   1.1636E-01    1.2586E-01  0.764E-01
 RA-226 #B   -4.1832E-02  -1.0494E+00   -1.0494E+00  0.565E+00
 Th-230 #B   -5.5103E+00  -1.8506E+01   -1.8509E+01  0.555E+01
 Th-234  F    5.0942E-01   3.3470E-01    3.3589E-01  0.475E+00
 Tl-208 #B   -1.8341E-01   6.7068E+02    6.7068E+02  0.635E-01
 U-235  #B   -1.1871E+00  -8.9013E+00   -8.9016E+00  0.796E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 3.3308384E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-264



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 12:19:20 
 New World Technology            Spectrum name: 5K000003.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW004 0826P011 252ml                                 
      6/27/08 14:24                                                   

Acquisition information
        Start time:                 15-Jul-2008 10:10:00  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.2656E-01  -4.2178E+00   -4.2179E+00  0.144E+00
 AM-241 #B   -1.4091E-01  -1.6865E+00   -1.6865E+00  0.665E-01
 Bi-212 #B   -2.9623E-02  -7.2554E-01   -7.2555E-01  0.909E-01
 BI-214 #F    9.0913E-02   9.9725E-02    9.9853E-02  0.482E-01
 CO-60  #B   -9.7505E-03  -1.1104E-01   -1.1105E-01  0.172E-01
 CS-137 #B    9.1811E-03   2.8982E-02    2.8986E-02  0.141E-01
 EU-152  F    9.7670E-02   1.5571E-01    1.5580E-01  0.581E-01
 EU-154 #B   -1.6138E-02   3.8381E+02    3.8381E+02  0.414E-01
 K-40         3.4326E+00   1.0639E+00    1.0809E+00  0.502E+00
 Pa-234  F    7.0226E-02   1.1370E-01    1.1377E-01  0.645E-01
 Pb-210       7.3602E-01   8.9507E-01    8.9600E-01  0.464E+00
 Pb-212  B   -1.8995E-01  -3.2665E-01   -3.2682E-01  0.618E-01
 PB-214  F    7.6159E-01   1.0479E-01    1.1303E-01  0.757E-01
 RA-226       8.4762E-01   1.0485E+00    1.0495E+00  0.583E+00
 Th-230 #B   -1.7240E+01   5.7360E+04    5.7360E+04  0.619E+01
 Th-234  B    2.4484E-02   1.5990E-02    1.6047E-02  0.556E+00
 Tl-208  B   -1.4862E-01  -1.9167E-01   -1.9184E-01  0.674E-01
 U-235  #B   -1.2575E+00  -1.5461E+01   -1.5461E+01  0.864E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 5.0162516E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-265



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 14:26:18 
 New World Technology            Spectrum name: 5K000004.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW031 0826E009 259ml                                 
      6/27/08 11:40                                                   

Acquisition information
        Start time:                 15-Jul-2008 12:23:17  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.0777E-01  -3.3030E+00   -3.3031E+00  0.139E+00
 AM-241 #B   -8.8723E-02  -3.8227E-01   -3.8230E-01  0.636E-01
 Bi-212 #B   -3.3339E-02  -2.7931E+00   -2.7931E+00  0.158E+00
 BI-214 #F    9.2526E-02   1.0496E-01    1.0509E-01  0.427E-01
 CO-60  #B   -1.3518E-03  -6.8997E-03   -6.9001E-03  0.157E-01
 CS-137 #     4.2204E-02   5.7605E-02    5.7653E-02  0.219E-01
 EU-152  F    6.5780E-02   6.3842E-02    6.3946E-02  0.550E-01
 EU-154  F    8.6080E-02   1.1031E-01    1.1041E-01  0.321E-01
 K-40         2.8227E+00   1.0287E+00    1.0406E+00  0.499E+00
 Pa-234  B   -2.3865E-02   5.0112E+02    5.0112E+02  0.541E-01
 Pb-210 #F    5.5363E-01   1.1229E+00    1.1233E+00  0.524E+00
 Pb-212  B   -1.8532E-01  -3.0262E-01   -3.0279E-01  0.585E-01
 PB-214  F    8.4297E-01   1.2371E-01    1.3231E-01  0.728E-01
 RA-226  B    8.5310E-02   1.0185E+00    1.0185E+00  0.591E+00
 Th-230 #B   -5.8617E+00  -1.9481E+01   -1.9484E+01  0.569E+01
 Th-234  F    6.2124E-01   3.9806E-01    3.9955E-01  0.499E+00
 Tl-208 #F    1.0746E-01   3.3940E-02    3.4463E-02  0.652E-01
 U-235  #B   -1.2261E+00  -1.9024E+01   -1.9024E+01  0.835E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 2.8648934E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-266



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 16:31:58 
 New World Technology            Spectrum name: 5K000005.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW030B 0826P002 245ml                                
      6/27/08 11:08                                                   

Acquisition information
        Start time:                 15-Jul-2008 14:28:37  
        Live time:               7200
        Real time:               7208

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.6210E-01  -1.6092E+01   -1.6092E+01  0.154E+00
 AM-241 #B   -1.6115E-01  -7.5996E+00   -7.5996E+00  0.553E-01
 Bi-212  B    8.5067E-02   2.9984E-01    2.9988E-01  0.160E+00
 BI-214 #B    4.7501E-02   5.8989E-02    5.9048E-02  0.520E-01
 CO-60  #B   -7.6818E-03  -5.4046E-02   -5.4048E-02  0.154E-01
 CS-137  F    3.0476E-02   5.2405E-02    5.2432E-02  0.265E-01
 EU-152  B    4.3226E-02   9.3846E-02    9.3877E-02  0.625E-01
 EU-154  F    7.7991E-02   7.3958E-02    7.4085E-02  0.343E-01
 K-40         4.1739E+00   1.1557E+00    1.1788E+00  0.516E+00
 Pa-234  B    2.0013E-02   7.3030E-02    7.3038E-02  0.514E-01
 Pb-210       1.9331E+00   1.0617E+00    1.0671E+00  0.578E+00
 Pb-212  B   -1.7355E-01  -3.1048E-01   -3.1063E-01  0.673E-01
 PB-214  F    8.0095E-01   1.3479E-01    1.4197E-01  0.748E-01
 RA-226  B    1.3691E-01   9.5278E-01    9.5281E-01  0.559E+00
 Th-230 #B   -1.2938E+01  -6.2009E+01   -6.2014E+01  0.606E+01
 Th-234  B    2.9143E-01   2.2275E-01    2.2333E-01  0.539E+00
 Tl-208  B   -1.9913E-01   7.2816E+02    7.2816E+02  0.689E-01
 U-235  #B   -1.2958E+00  -1.9702E+01   -1.9702E+01  0.887E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 6.1070728E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-267



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 19:50:23 
 New World Technology            Spectrum name: 5K000006.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW025 0826E015 239ml                                 
      6/27/08 15:05                                                   

Acquisition information
        Start time:                 15-Jul-2008 16:57:39  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -4.0503E-01  -1.2795E+00   -1.2797E+00  0.166E+00
 AM-241 #B   -1.3828E-01  -9.1500E-01   -9.1503E-01  0.591E-01
 Bi-212  B    2.1803E-02   2.5565E-01    2.5565E-01  0.143E+00
 BI-214 #B   -4.0734E-02   9.3401E+02    9.3401E+02  0.592E-01
 CO-60  #B    1.5561E-02   1.8148E-02    1.8168E-02  0.177E-01
 CS-137 #     8.4095E-02   9.3800E-02    9.3916E-02  0.292E-01
 EU-152 #B    3.0421E-02   9.0514E-02    9.0529E-02  0.614E-01
 EU-154  F    1.1783E-01   1.3256E-01    1.3272E-01  0.399E-01
 K-40         3.7908E+00   1.2496E+00    1.2673E+00  0.556E+00
 Pa-234  F    1.5936E-01   1.3390E-01    1.3420E-01  0.721E-01
 Pb-210  B    2.3241E-01   1.2892E+00    1.2893E+00  0.594E+00
 Pb-212  B   -1.8969E-01  -3.1947E-01   -3.1964E-01  0.656E-01
 PB-214  F    7.9345E-01   1.2065E-01    1.2848E-01  0.785E-01
 RA-226  B    2.7773E-01   1.1037E+00    1.1038E+00  0.634E+00
 Th-230 #B   -1.7797E+01  -7.2750E+02   -7.2750E+02  0.528E+01
 Th-234  B    3.2861E-01   2.2232E-01    2.2306E-01  0.553E+00
 Tl-208  B   -2.0413E-01   7.4644E+02    7.4644E+02  0.706E-01
 U-235  #B   -1.2862E+00  -3.0970E+00   -3.0979E+00  0.879E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 3.8748803E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-268



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 22:21:10 
 New World Technology            Spectrum name: 5K000007.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW049 0827E020 261ml                                 
      6/30/08 10:20                                                   

Acquisition information
        Start time:                 15-Jul-2008 19:56:17  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.1293E-01  -3.8139E+00   -3.8140E+00  0.137E+00
 AM-241 #B   -1.0052E-01  -4.9521E-01   -4.9524E-01  0.639E-01
 Bi-212  F    2.2415E-01   4.1562E-01    4.1581E-01  0.215E+00
 BI-214  F    2.2110E-01   1.6895E-01    1.6940E-01  0.519E-01
 CO-60  #B   -1.5624E-02  -2.2732E-01   -2.2732E-01  0.153E-01
 CS-137  B    1.3841E-02   5.2762E-02    5.2768E-02  0.281E-01
 EU-152  F    6.0921E-02   9.2892E-02    9.2954E-02  0.557E-01
 EU-154  F    5.8388E-02   8.6247E-02    8.6308E-02  0.378E-01
 K-40         4.2532E+00   1.1154E+00    1.1403E+00  0.484E+00
 Pa-234  B    2.4623E-02   8.2167E-02    8.2178E-02  0.660E-01
 Pb-210 #B   -5.0626E-02  -9.1476E-01   -9.1477E-01  0.462E+00
 Pb-212  B   -1.7237E-01  -3.0743E-01   -3.0758E-01  0.622E-01
 PB-214  B   -7.8809E-02  -1.1128E-01   -1.1137E-01  0.767E-01
 RA-226  B    1.2402E-01   1.0223E+00    1.0223E+00  0.591E+00
 Th-230 #B   -1.6518E+01  -1.7943E+03   -1.7943E+03  0.477E+01
 Th-234 #B   -6.7041E-01  -1.9279E+00   -1.9282E+00  0.484E+00
 Tl-208  B   -1.8816E-01  -9.3471E-01   -9.3477E-01  0.649E-01
 U-235  #B   -1.1879E+00  -4.1881E+00   -4.1886E+00  0.826E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 4.4742475E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-269



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 08:22:09 
 New World Technology            Spectrum name: 5K000008.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW026B 0827P015 256ml                                
      6/30/08 09:06                                                   

Acquisition information
        Start time:                 15-Jul-2008 22:23:35  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -4.8487E-01  -2.2718E+00   -2.2720E+00  0.143E+00
 AM-241 #B   -1.3079E-01  -8.4588E-01   -8.4591E-01  0.524E-01
 Bi-212  B    9.4957E-02   4.0416E-01    4.0419E-01  0.218E+00
 BI-214 #F    7.5586E-02   6.0603E-02    6.0749E-02  0.400E-01
 CO-60  #B    6.4450E-03   1.2439E-02    1.2444E-02  0.153E-01
 CS-137  F    2.0361E-02   3.9135E-02    3.9151E-02  0.195E-01
 EU-152  F    5.5972E-02   9.0873E-02    9.0926E-02  0.523E-01
 EU-154  F    1.0578E-01   9.8997E-02    9.9170E-02  0.398E-01
 K-40         3.6598E+00   1.1545E+00    1.1723E+00  0.510E+00
 Pa-234  F    7.9859E-02   7.8620E-02    7.8745E-02  0.636E-01
 Pb-210  B    9.5585E-03   1.0569E+00    1.0569E+00  0.525E+00
 Pb-212  B   -1.6403E-01  -2.8245E-01   -2.8260E-01  0.632E-01
 PB-214  F    8.7478E-01   1.2436E-01    1.3355E-01  0.754E-01
 RA-226  B    4.0087E-01   1.0536E+00    1.0538E+00  0.599E+00
 Th-230 #B   -1.3976E+01  -1.2318E+02   -1.2319E+02  0.593E+01
 Th-234  B    3.5904E-01   2.5924E-01    2.6000E-01  0.496E+00
 Tl-208 #B   -1.9058E-01   8.4910E+02    8.4910E+02  0.803E-01
 U-235  #B   -1.2286E+00  -8.3648E+00   -8.3651E+00  0.851E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 3.6597674E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-270



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 11:38:51 
 New World Technology            Spectrum name: 5K000009.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW048 0827D022 251ml                                 
      6/30/08 10:40                                                   

Acquisition information
        Start time:                 16-Jul-2008 09:30:21  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.5573E-01  -1.2534E+01   -1.2534E+01  0.139E+00
 AM-241 #B   -9.3367E-02  -4.1078E-01   -4.1081E-01  0.661E-01
 Bi-212 #F    4.7656E-01   3.5932E-01    3.6030E-01  0.115E+00
 BI-214 #B    3.5063E-02   5.9962E-02    5.9994E-02  0.600E-01
 CO-60  #B    7.7341E-03   2.2935E-02    2.2939E-02  0.201E-01
 CS-137  B    7.4253E-03   4.2727E-02    4.2729E-02  0.229E-01
 EU-152  F    2.5910E-01   2.0263E-01    2.0314E-01  0.448E-01
 EU-154  F    5.7236E-02   8.2334E-02    8.2395E-02  0.394E-01
 K-40         3.4469E+00   1.1970E+00    1.2122E+00  0.537E+00
 Pa-234  F    6.9303E-02   1.2073E-01    1.2079E-01  0.517E-01
 Pb-210 #B   -1.3648E-02  -1.2272E+00   -1.2272E+00  0.573E+00
 Pb-212  B   -1.5301E-01  -2.2784E-01   -2.2800E-01  0.601E-01
 PB-214  F    7.7671E-01   1.1705E-01    1.2478E-01  0.834E-01
 RA-226  B    4.1880E-01   9.6845E-01    9.6873E-01  0.555E+00
 Th-230 #B   -1.3079E+01  -6.2689E+01   -6.2694E+01  0.557E+01
 Th-234  B    1.4571E-01   1.3818E-01    1.3841E-01  0.528E+00
 Tl-208  B   -4.2453E-02  -2.2444E-02   -2.2568E-02  0.672E-01
 U-235  #B   -1.2687E+00  -3.3109E+01   -3.3109E+01  0.864E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 3.4469435E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-271



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 13:54:08 
 New World Technology            Spectrum name: 5K000010.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW050 0827E023 251ml                                 
      6/30/08 11:00                                                   

Acquisition information
        Start time:                 16-Jul-2008 11:42:07  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -2.8680E-01  -8.6923E-01   -8.6937E-01  0.159E+00
 AM-241 #B   -1.2838E-01  -9.8299E-01   -9.8302E-01  0.674E-01
 Bi-212 #B   -4.1860E-02   3.0140E+03    3.0140E+03  0.179E+00
 BI-214  F    1.8788E-01   1.4470E-01    1.4508E-01  0.526E-01
 CO-60  #F    6.0819E-02   5.0292E-02    5.0405E-02  0.180E-01
 CS-137  B    1.7069E-03   3.7088E-02    3.7088E-02  0.203E-01
 EU-152  F    8.8432E-02   1.0730E-01    1.0742E-01  0.525E-01
 EU-154  B    9.3274E-03   3.6125E-02    3.6128E-02  0.413E-01
 K-40         3.3076E+00   1.1430E+00    1.1577E+00  0.526E+00
 Pa-234  B    1.1675E-02   3.8047E-02    3.8052E-02  0.666E-01
 Pb-210       7.3189E-01   8.8540E-01    8.8633E-01  0.512E+00
 Pb-212  B   -1.6372E-01  -2.8406E-01   -2.8420E-01  0.650E-01
 PB-214  F    7.6527E-01   1.1674E-01    1.2427E-01  0.766E-01
 RA-226  B    1.5884E-01   9.0451E-01    9.0455E-01  0.531E+00
 Th-230 #B   -1.4869E+01  -1.2781E+02   -1.2781E+02  0.607E+01
 Th-234  B    4.6871E-01   3.3478E-01    3.3579E-01  0.534E+00
 Tl-208 #B   -1.9009E-01  -1.1534E+00   -1.1534E+00  0.672E-01
 U-235  #B   -1.2711E+00  -6.2837E+01   -6.2837E+01  0.863E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 4.2881536E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-272



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 16:00:30 
 New World Technology            Spectrum name: 5K000011.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW056 0827P029 241ml                                 
      7/01/08 09:30                                                   

Acquisition information
        Start time:                 16-Jul-2008 13:56:22  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.8246E-01   1.9549E+03    1.9549E+03  0.149E+00
 AM-241 #B   -1.0111E-01  -4.0132E-01   -4.0136E-01  0.619E-01
 Bi-212  F    3.3173E-01   3.7914E-01    3.7959E-01  0.183E+00
 BI-214 #F    1.3911E-01   8.9258E-02    8.9593E-02  0.663E-01
 CO-60  #B    1.4820E-02   2.3037E-02    2.3051E-02  0.159E-01
 CS-137 #B   -1.1755E-03   2.1944E+02    2.1944E+02  0.237E-01
 EU-152 #B    8.2310E-03   2.7694E-02    2.7698E-02  0.477E-01
 EU-154  B    3.6640E-02   1.3790E-01    1.3792E-01  0.428E-01
 K-40         3.6142E+00   1.1150E+00    1.1330E+00  0.525E+00
 Pa-234  F    8.5793E-02   1.0508E-01    1.0518E-01  0.555E-01
 Pb-210  B    2.5985E-01   1.1967E+00    1.1968E+00  0.688E+00
 Pb-212  B   -2.1735E-01  -4.6475E-01   -4.6491E-01  0.696E-01
 PB-214  F    7.8982E-01   1.2410E-01    1.3165E-01  0.764E-01
 RA-226  B    1.5039E-01   1.0909E+00    1.0910E+00  0.631E+00
 Th-230 #B   -1.8027E+01   5.1015E+04    5.1015E+04  0.483E+01
 Th-234  B    2.7181E-01   1.8163E-01    1.8226E-01  0.570E+00
 Tl-208  B   -6.3131E-02  -4.4423E-02   -4.4561E-02  0.700E-01
 U-235  #B   -1.2970E+00  -6.0516E+00   -6.0520E+00  0.893E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 3.9458899E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-273



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 18:19:47 
 New World Technology            Spectrum name: 5K000012.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ131F 0827E026 246ml                                
      6/30/08 13:20                                                   

Acquisition information
        Start time:                 16-Jul-2008 16:18:23  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.5982E-01  -5.0765E+00   -5.0766E+00  0.139E+00
 AM-241 #B   -1.6400E-01   6.4150E+02    6.4150E+02  0.692E-01
 Bi-212 #B   -4.1153E-02  -1.4795E+01   -1.4795E+01  0.160E+00
 BI-214 #F    9.1473E-02   1.1528E-01    1.1540E-01  0.581E-01
 CO-60  #B   -1.7001E-02  -1.7172E-01   -1.7172E-01  0.149E-01
 CS-137 #     6.8266E-02   6.4027E-02    6.4139E-02  0.209E-01
 EU-152  F    1.1254E-01   1.8960E-01    1.8971E-01  0.588E-01
 EU-154 #B   -1.6532E-02   3.9492E+02    3.9492E+02  0.426E-01
 K-40         3.3345E+00   1.2601E+00    1.2737E+00  0.556E+00
 Pa-234 #F    8.5075E-02   9.6226E-02    9.6342E-02  0.663E-01
 Pb-210 #B   -3.2345E-01  -1.3367E+00   -1.3369E+00  0.554E+00
 Pb-212  B   -2.1516E-01  -4.3604E-01   -4.3620E-01  0.657E-01
 PB-214  F    6.0738E-01   1.0136E-01    1.0685E-01  0.848E-01
 RA-226  B    1.3676E-01   1.0254E+00    1.0254E+00  0.596E+00
 Th-230 #B   -1.6562E+01  -1.7083E+02   -1.7083E+02  0.440E+01
 Th-234  B   -1.7215E-02  -3.4706E-02   -3.4719E-02  0.553E+00
 Tl-208 #B   -8.0750E-02  -8.3173E-02   -8.3294E-02  0.831E-01
 U-235  #B   -1.2795E+00  -8.9514E+00   -8.9517E+00  0.883E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 3.4027638E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-274



      ORTEC g v - i (3263) wan32  G53W2.06  31-JUL-2008 12:31:57 
 New World Technology            Spectrum name: 5K000013.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW004 0826P011 242ml                                 
      6/30/08 15:00                                                   

Acquisition information
        Start time:                 31-Jul-2008 10:22:34  
        Live time:               7200
        Real time:               7208

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228 #B   -5.3733E-01  -1.8340E+00   -1.8341E+00  0.148E+00
 AM-241 #B   -1.2556E-01  -5.2206E-01   -5.2208E-01  0.679E-01
 Bi-212  B    2.1604E-01   2.8591E-01    2.8603E-01  0.223E+00
 BI-214 #B    4.1468E-02   4.0339E-02    4.0368E-02  0.608E-01
 CO-60  #F    2.5707E-02   2.7957E-02    2.7973E-02  0.189E-01
 CS-137  F    3.4566E-02   3.6794E-02    3.6816E-02  0.278E-01
 EU-152  F    9.2557E-02   8.6863E-02    8.6931E-02  0.505E-01
 EU-154  F    1.1639E-01   7.9782E-02    7.9898E-02  0.432E-01
 K-40   #     6.4274E+00   8.7395E-01    9.0590E-01  0.179E+00
 Pa-234  B    4.5314E-02   8.5510E-02    8.5527E-02  0.681E-01
 Pb-210  F    5.5312E-01   6.1886E-01    6.1920E-01  0.541E+00
 Pb-212  B   -1.4802E-01  -1.6146E-01   -1.6156E-01  0.659E-01
 PB-214  F    7.1656E-01   7.7330E-02    8.1771E-02  0.678E-01
 RA-226 #B   -3.5002E-01  -1.2307E+00   -1.2307E+00  0.642E+00
 Th-230 #B   -1.4114E+01  -4.3178E+01   -4.3181E+01  0.504E+01
 Th-234  B    1.4000E-01   8.4627E-02    8.4785E-02  0.538E+00
 Tl-208  B   -4.4921E-02  -1.7203E-02   -1.7283E-02  0.705E-01
 U-235  #B   -1.2940E+00  -4.4291E+00   -4.4293E+00  0.892E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.3 to  2632.8 keV) 6.4273534E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-275



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 07:48:00 
 New World Technology            Spectrum name: 6K000001.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ138F 0826E003 265ml                                
      6/27/08 10:25                                                   

Acquisition information
        Start time:                 14-Jul-2008 14:32:44  
        Live time:              59919
        Real time:              59959

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -5.2475E-01  -4.0080E-01   -4.0186E-01  0.576E-01
 AM-241 #A   -7.3572E-02  -3.2919E-01   -3.2921E-01  0.213E-01
 Bi-212 #B   -5.8406E-01  -1.0433E+00   -1.0438E+00  0.953E-01
 BI-214  F    1.7271E-01   5.3834E-02    5.4687E-02  0.185E-01
 CO-60   B   -9.6984E-02  -4.2675E-01   -4.2678E-01  0.146E-01
 CS-137  F    1.1210E-02   1.6930E-02    1.6941E-02  0.906E-02
 EU-152 #B   -3.1218E-02   1.0795E+03    1.0795E+03  0.140E-01
 EU-154  B   -3.6959E-02  -2.4940E-01   -2.4941E-01  0.139E-01
 K-40         3.2721E+00   4.6334E-01    4.9793E-01  0.248E+00
 Pa-234 #B   -6.2937E-02  -2.0313E-01   -2.0316E-01  0.199E-01
 Pb-210       9.9563E-01   3.7997E-01    3.8400E-01  0.176E+00
 Pb-212  B   -1.1819E-01  -8.7190E-02   -8.7439E-02  0.195E-01
 PB-214  B   -4.9393E-02  -6.7394E-02   -6.7450E-02  0.220E-01
 RA-226 #B   -2.6775E-01  -5.0274E-01   -5.0296E-01  0.219E+00
 Th-230 #B   -3.9039E+01  -8.7576E+02   -8.7576E+02  0.225E+01
 Th-234 #B   -2.5245E-01  -4.1552E-01   -4.1576E-01  0.204E+00
 Tl-208 #B   -6.0561E-02  -7.8305E-02   -7.8378E-02  0.137E-01
 U-235  #B   -6.1887E-01  -8.0656E-01   -8.0730E-01  0.219E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 4.4404731E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-276



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 10:11:16 
 New World Technology            Spectrum name: 6K000002.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW017 0826D014 267ml                                 
      6/27/08 14:20                                                   

Acquisition information
        Start time:                 15-Jul-2008 07:50:24  
        Live time:               7200
        Real time:               7207

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -3.1699E-01  -6.9456E-01   -6.9479E-01  0.160E+00
 AM-241 #A   -5.3302E-02  -4.4827E-01   -4.4828E-01  0.584E-01
 Bi-212 #B    2.1202E-01   1.1244E-01    1.1306E-01  0.253E+00
 BI-214  F    1.2088E-01   1.0758E-01    1.0779E-01  0.522E-01
 CO-60  #B    1.3806E-02   1.0547E-02    1.0575E-02  0.389E-01
 CS-137  B    1.1253E-02   3.5853E-02    3.5859E-02  0.188E-01
 EU-152 #B   -3.0984E-02   4.8738E+02    4.8738E+02  0.526E-01
 EU-154  B    3.5991E-02   8.5164E-02    8.5188E-02  0.385E-01
 K-40         4.8789E+00   1.2833E+00    1.3118E+00  0.587E+00
 Pa-234 #B   -6.2499E-02  -5.7606E-01   -5.7607E-01  0.535E-01
 Pb-210       1.0138E+00   1.1172E+00    1.1187E+00  0.504E+00
 Pb-212  B   -9.4266E-02  -1.6919E-01   -1.6927E-01  0.506E-01
 PB-214  F    1.7344E-01   1.1522E-01    1.1562E-01  0.588E-01
 RA-226  F    6.0827E-01   1.0186E+00    1.0192E+00  0.591E+00
 Th-230 #B   -3.5595E+01  -2.1246E+02   -2.1247E+02  0.694E+01
 Th-234 #B   -3.7634E-01  -1.7094E+00   -1.7095E+00  0.611E+00
 Tl-208 #B   -7.2690E-02  -2.4184E-01   -2.4187E-01  0.372E-01
 U-235  #B   -6.2376E-01  -2.9732E+00   -2.9734E+00  0.617E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.0136299E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-277



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 12:26:46 
 New World Technology            Spectrum name: 6K000003.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW032 0826E007 250ml                                 
      6/27/08 11:25                                                   

Acquisition information
        Start time:                 15-Jul-2008 10:14:45  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -2.9371E-01  -6.9374E-01   -6.9393E-01  0.172E+00
 AM-241 #A   -9.1326E-02  -1.7808E+00   -1.7808E+00  0.415E-01
 Bi-212 #B   -4.4396E-01  -1.3503E+00   -1.3505E+00  0.280E+00
 BI-214  F    2.3575E-01   1.7274E-01    1.7324E-01  0.532E-01
 CO-60  #B    1.8594E-04   3.9743E-04    3.9757E-04  0.380E-01
 CS-137  B    1.6872E-02   4.2872E-02    4.2882E-02  0.223E-01
 EU-152  F    5.4003E-02   1.7257E-01    1.7259E-01  0.481E-01
 EU-154 #F    8.4158E-02   1.0574E-01    1.0584E-01  0.412E-01
 K-40         4.2227E+00   1.4351E+00    1.4542E+00  0.654E+00
 Pa-234 #F    1.2733E-01   2.0166E-01    2.0179E-01  0.706E-01
 Pb-210       1.8125E+00   9.7434E-01    9.7956E-01  0.515E+00
 Pb-212  B   -1.1105E-01  -2.1994E-01   -2.2003E-01  0.577E-01
 PB-214  F    1.4101E-01   8.7286E-02    8.7639E-02  0.668E-01
 RA-226  B    1.4658E-01   1.0855E+00    1.0855E+00  0.644E+00
 Th-230 #B   -3.5807E+01  -1.5257E+02   -1.5258E+02  0.728E+01
 Th-234  B    2.1239E-01   1.2996E+00    1.2997E+00  0.640E+00
 Tl-208 #B   -1.4690E-01  -1.8457E+00   -1.8457E+00  0.424E-01
 U-235  #B   -6.6922E-01  -3.8673E+00   -3.8675E+00  0.677E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.2709217E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-278



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 14:28:56 
 New World Technology            Spectrum name: 6K000004.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW035 0826E001 253ml                                 
      6/27/08 09:31                                                   

Acquisition information
        Start time:                 15-Jul-2008 12:28:44  
        Live time:               7200
        Real time:               7205

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -4.7261E-01  -7.0640E-01   -7.0689E-01  0.154E+00
 AM-241 #A   -6.5964E-02  -6.1945E-01   -6.1946E-01  0.600E-01
 Bi-212 #B   -6.0112E-01  -3.0616E+00   -3.0617E+00  0.294E+00
 BI-214  F    2.9187E-01   1.8177E-01    1.8249E-01  0.550E-01
 CO-60  #B   -1.0449E-01  -6.4419E-01   -6.4422E-01  0.350E-01
 CS-137  B    6.9257E-03   3.5563E-02    3.5565E-02  0.190E-01
 EU-152 #F    1.0751E-01   1.4483E-01    1.4495E-01  0.584E-01
 EU-154  F    4.9553E-02   6.2102E-02    6.2164E-02  0.429E-01
 K-40         4.3618E+00   1.3765E+00    1.3978E+00  0.696E+00
 Pa-234 #B   -3.9315E-02  -2.6036E-01   -2.6037E-01  0.614E-01
 Pb-210 #     1.7214E+00   1.2822E+00    1.2858E+00  0.558E+00
 Pb-212 #B   -1.1543E-01  -2.2975E-01   -2.2984E-01  0.570E-01
 PB-214  F    1.3535E-01   8.0977E-02    8.1327E-02  0.656E-01
 RA-226  B    6.3110E-02   1.0696E+00    1.0696E+00  0.638E+00
 Th-230 #B   -3.4931E+01  -1.7950E+02   -1.7951E+02  0.791E+01
 Th-234  B    3.4230E-01   1.3396E+00    1.3397E+00  0.639E+00
 Tl-208 #B   -6.3715E-02  -1.3282E-01   -1.3287E-01  0.343E-01
 U-235  #B   -6.7087E-01  -5.7299E+00   -5.7300E+00  0.652E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.3751369E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-279



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 16:34:39 
 New World Technology            Spectrum name: 6K000005.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW051 0826D003 250ml                                 
      6/27/08 10:14                                                   

Acquisition information
        Start time:                 15-Jul-2008 14:32:47  
        Live time:               7200
        Real time:               7204

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -2.4783E-01  -4.7961E-01   -4.7981E-01  0.161E+00
 AM-241 #A   -5.7822E-02  -3.5645E-01   -3.5646E-01  0.544E-01
 Bi-212 #B   -6.3839E-01  -3.6141E+00   -3.6143E+00  0.291E+00
 BI-214  F    2.9328E-01   1.9096E-01    1.9166E-01  0.578E-01
 CO-60  #B   -1.8497E-02  -1.5061E-02   -1.5096E-02  0.417E-01
 CS-137 #     7.2047E-02   6.4700E-02    6.4824E-02  0.217E-01
 EU-152  B    5.3781E-03   9.7326E-02    9.7327E-02  0.543E-01
 EU-154  F    4.3746E-02   1.1828E-01    1.1830E-01  0.383E-01
 K-40         4.9523E+00   1.4578E+00    1.4837E+00  0.650E+00
 Pa-234 #F    7.0154E-02   1.4559E-01    1.4565E-01  0.657E-01
 Pb-210       8.0561E-01   9.5819E-01    9.5924E-01  0.533E+00
 Pb-212  B   -1.0243E-01  -2.1563E-01   -2.1571E-01  0.600E-01
 PB-214  F    1.5631E-01   9.4860E-02    9.5259E-02  0.670E-01
 RA-226 #B   -2.4279E-01  -1.4221E+00   -1.4222E+00  0.652E+00
 Th-230 #B   -3.8934E+01  -3.4426E+02   -3.4426E+02  0.797E+01
 Th-234 #B   -8.2899E-02  -1.0558E+00   -1.0558E+00  0.600E+00
 Tl-208 #B   -1.8744E-02  -9.2310E-02   -9.2316E-02  0.379E-01
 U-235  #B   -6.7185E-01  -3.4766E+00   -3.4768E+00  0.636E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.1232815E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-280



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 19:00:23 
 New World Technology            Spectrum name: 6K000006.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW014 0827D017 260ml                                 
      6/30/08 09:20                                                   

Acquisition information
        Start time:                 15-Jul-2008 17:00:09  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -4.4484E-01  -1.1458E+00   -1.1460E+00  0.168E+00
 AM-241 #A   -3.4978E-02  -2.7420E-01   -2.7421E-01  0.616E-01
 Bi-212 #B    2.4482E-02   2.1822E-02    2.1865E-02  0.268E+00
 BI-214  F    2.6430E-01   1.6300E-01    1.6367E-01  0.497E-01
 CO-60  #B   -1.0932E-01  -1.1560E+00   -1.1560E+00  0.335E-01
 CS-137  B    1.1318E-02   4.3707E-02    4.3711E-02  0.232E-01
 EU-152  F    1.0824E-01   1.0681E-01    1.0698E-01  0.540E-01
 EU-154 #F    4.4257E-02   5.5531E-02    5.5586E-02  0.416E-01
 K-40         5.5280E+00   1.4201E+00    1.4531E+00  0.616E+00
 Pa-234 #B   -2.1186E-02  -1.3425E-01   -1.3426E-01  0.610E-01
 Pb-210       1.2331E+00   1.2582E+00    1.2601E+00  0.547E+00
 Pb-212  B   -1.0170E-01  -2.0998E-01   -2.1005E-01  0.570E-01
 PB-214  F    1.1245E-01   5.7676E-02    5.8015E-02  0.614E-01
 RA-226  B    1.0705E-01   9.8326E-01    9.8328E-01  0.590E+00
 Th-230 #B   -3.9018E+01  -7.1226E+02   -7.1226E+02  0.691E+01
 Th-234 #B   -6.2451E-01  -1.6233E+00   -1.6236E+00  0.595E+00
 Tl-208 #B    1.5742E-02   7.1539E-02    7.1544E-02  0.351E-01
 U-235   B   -6.4538E-01  -4.0026E+00   -4.0028E+00  0.649E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 7.0254064E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-281



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 22:24:48 
 New World Technology            Spectrum name: 6K000007.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW059 0827P013 251ml                                 
      6/30/08 08:35                                                   

Acquisition information
        Start time:                 15-Jul-2008 19:59:47  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -5.7137E-01  -1.3044E+00   -1.3048E+00  0.174E+00
 AM-241  A    4.5419E-02   1.3139E-01    1.3141E-01  0.614E-01
 Bi-212 #B    4.7410E-02   2.4759E-02    2.4899E-02  0.247E+00
 BI-214  F    2.0981E-01   1.0356E-01    1.0422E-01  0.438E-01
 CO-60  #B   -9.3472E-02  -5.4045E-01   -5.4048E-01  0.416E-01
 CS-137       3.9243E-02   3.6783E-02    3.6848E-02  0.164E-01
 EU-152  B    2.8798E-02   9.9304E-02    9.9317E-02  0.521E-01
 EU-154 #B   -4.7277E-02   3.9495E+02    3.9495E+02  0.426E-01
 K-40         4.4772E+00   1.4623E+00    1.4834E+00  0.743E+00
 Pa-234 #B    9.2138E-04   1.2458E-01    1.2458E-01  0.625E-01
 Pb-210       1.6267E+00   1.0474E+00    1.0513E+00  0.491E+00
 Pb-212  B   -1.1491E-01  -2.3823E-01   -2.3832E-01  0.591E-01
 PB-214  F    1.2183E-01   6.8485E-02    6.8821E-02  0.639E-01
 RA-226  B    9.8666E-02   1.0808E+00    1.0808E+00  0.643E+00
 Th-230 #B   -4.0581E+01  -9.7064E+02   -9.7064E+02  0.762E+01
 Th-234 #B   -2.2333E-01  -1.1747E+00   -1.1748E+00  0.600E+00
 Tl-208  B    8.0117E-05   8.7794E-02    8.7794E-02  0.412E-01
 U-235  #B   -6.7530E-01  -5.2032E+00   -5.2033E+00  0.648E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.3529544E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-282



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 08:26:58 
 New World Technology            Spectrum name: 6K000008.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW061 0827D024 259ml                                 
      6/30/08 13:45                                                   

Acquisition information
        Start time:                 15-Jul-2008 22:27:11  
        Live time:               7200
        Real time:               7205

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -5.2318E-01  -1.0730E+00   -1.0734E+00  0.168E+00
 AM-241 #A   -5.8075E-02  -3.4925E-01   -3.4927E-01  0.490E-01
 Bi-212 #B   -5.1119E-01  -1.9682E+00   -1.9684E+00  0.283E+00
 BI-214  F    1.7325E-01   1.0652E-01    1.0696E-01  0.491E-01
 CO-60  #B   -4.4868E-02  -1.4748E-01   -1.4750E-01  0.375E-01
 CS-137  B    1.1104E-02   3.5766E-02    3.5772E-02  0.187E-01
 EU-152  F    2.5802E-01   1.6156E-01    1.6220E-01  0.419E-01
 EU-154 #F    7.3427E-02   9.2348E-02    9.2439E-02  0.393E-01
 K-40         4.6662E+00   1.3342E+00    1.3593E+00  0.619E+00
 Pa-234 #F    2.1290E-01   1.9659E-01    1.9695E-01  0.665E-01
 Pb-210 #F    5.8096E-01   9.9436E-01    9.9489E-01  0.493E+00
 Pb-212  B   -2.3974E-01   5.8711E+02    5.8711E+02  0.633E-01
 PB-214  F    2.0268E-01   1.4085E-01    1.4130E-01  0.649E-01
 RA-226 #B   -5.3035E-01  -1.8374E+00   -1.8377E+00  0.601E+00
 Th-230 #B   -3.1309E+01  -1.1683E+02   -1.1684E+02  0.768E+01
 Th-234 #B   -2.7336E-01  -1.5058E+00   -1.5059E+00  0.612E+00
 Tl-208 #B   -3.7196E-02  -1.2300E-01   -1.2301E-01  0.371E-01
 U-235  #B   -6.2535E-01  -1.8684E+00   -1.8687E+00  0.637E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 4.8394718E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-283



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 11:42:39 
 New World Technology            Spectrum name: 6K000009.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW029 0827P017 249ml                                 
      6/30/08 09:22                                                   

Acquisition information
        Start time:                 16-Jul-2008 09:32:53  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -3.0641E-01  -5.2359E-01   -5.2387E-01  0.160E+00
 AM-241 #A   -5.7380E-02  -5.3364E-01   -5.3364E-01  0.663E-01
 Bi-212 #B   -3.7180E-01  -5.3597E-01   -5.3637E-01  0.268E+00
 BI-214  F    2.3266E-01   1.2980E-01    1.3045E-01  0.421E-01
 CO-60  #B   -1.0695E-01  -8.4702E-01   -8.4704E-01  0.360E-01
 CS-137  B    1.3055E-02   4.9349E-02    4.9354E-02  0.263E-01
 EU-152 #B   -3.3224E-02   6.1142E+02    6.1142E+02  0.492E-01
 EU-154  F    1.0708E-01   1.1770E-01    1.1785E-01  0.392E-01
 K-40         4.4978E+00   1.6108E+00    1.6301E+00  0.685E+00
 Pa-234  F    2.0449E-01   2.4651E-01    2.4677E-01  0.807E-01
 Pb-210       1.7681E+00   8.9306E-01    8.9848E-01  0.470E+00
 Pb-212  B   -1.2162E-01  -2.6009E-01   -2.6018E-01  0.605E-01
 PB-214  F    2.0617E-01   1.1100E-01    1.1159E-01  0.712E-01
 RA-226  B    1.1708E-01   1.1190E+00    1.1190E+00  0.663E+00
 Th-230 #B   -3.9559E+01  -3.7121E+02   -3.7121E+02  0.743E+01
 Th-234 #B   -2.8795E-01  -1.8184E+00   -1.8185E+00  0.683E+00
 Tl-208 #B   -2.1485E-02  -1.1750E-01   -1.1750E-01  0.400E-01
 U-235  #B   -6.4720E-01  -1.8677E+00   -1.8680E+00  0.669E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.7030878E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-284



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 13:57:07 
 New World Technology            Spectrum name: 6K000010.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW055 0827P023 245ml                                 
      6/30/08 14:25                                                   

Acquisition information
        Start time:                 16-Jul-2008 11:45:02  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -3.0875E-01  -8.5843E-01   -8.5860E-01  0.184E+00
 AM-241 #A   -6.7434E-02  -5.7847E-01   -5.7849E-01  0.591E-01
 Bi-212 #B   -7.2083E-01  -6.6132E+00   -6.6133E+00  0.291E+00
 BI-214  F    2.3118E-01   1.1379E-01    1.1451E-01  0.492E-01
 CO-60  #B   -9.3085E-02  -3.1974E-01   -3.1978E-01  0.372E-01
 CS-137  B    2.2737E-02   4.6430E-02    4.6447E-02  0.238E-01
 EU-152  B    4.7302E-02   8.8635E-02    8.8675E-02  0.595E-01
 EU-154 #F    7.7297E-02   1.4355E-01    1.4362E-01  0.415E-01
 K-40         4.5618E+00   1.4889E+00    1.5105E+00  0.668E+00
 Pa-234 #B    4.6721E-03   1.5339E-02    1.5341E-02  0.638E-01
 Pb-210       1.3454E+00   9.6753E-01    9.7043E-01  0.524E+00
 Pb-212  B   -1.0696E-01  -2.1194E-01   -2.1203E-01  0.588E-01
 PB-214  F    1.4047E-01   7.3532E-02    7.3948E-02  0.696E-01
 RA-226  B    4.8337E-01   1.0529E+00    1.0533E+00  0.620E+00
 Th-230 #B   -3.7697E+01  -1.7047E+02   -1.7048E+02  0.739E+01
 Th-234 #B   -3.7159E-01  -1.6604E+00   -1.6605E+00  0.637E+00
 Tl-208 #B   -6.9047E-02  -1.4946E-01   -1.4951E-01  0.381E-01
 U-235  #B   -6.9674E-01  -8.4966E+00   -8.4967E+00  0.688E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.1383076E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-285



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 16:01:02 
 New World Technology            Spectrum name: 6K000011.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW018 0826D013 252ml                                 
      6/27/08 14:03                                                   

Acquisition information
        Start time:                 16-Jul-2008 13:59:29  
        Live time:               7200
        Real time:               7205

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -3.7362E-01  -7.5317E-01   -7.5346E-01  0.165E+00
 AM-241 #A   -5.2265E-02  -2.5990E-01   -2.5992E-01  0.475E-01
 Bi-212 #B   -1.0850E-01  -7.6720E-02   -7.6958E-02  0.276E+00
 BI-214  F    1.3899E-01   1.1851E-01    1.1876E-01  0.519E-01
 CO-60  #B   -9.2997E-02  -4.3287E-01   -4.3290E-01  0.376E-01
 CS-137  F    1.9928E-02   3.4863E-02    3.4881E-02  0.172E-01
 EU-152  B   -1.6080E-02  -2.8472E-01   -2.8472E-01  0.551E-01
 EU-154  F    5.6930E-02   7.3517E-02    7.3585E-02  0.405E-01
 K-40         5.2899E+00   1.4357E+00    1.4657E+00  0.635E+00
 Pa-234 #B   -1.8698E-02  -1.8026E-01   -1.8026E-01  0.687E-01
 Pb-210 #     1.9153E+00   1.3499E+00    1.3542E+00  0.557E+00
 Pb-212  B   -1.0480E-01  -2.1445E-01   -2.1453E-01  0.584E-01
 PB-214  F    1.8132E-01   9.9984E-02    1.0049E-01  0.668E-01
 RA-226  B    1.2475E-01   1.1155E+00    1.1155E+00  0.660E+00
 Th-230 #B   -3.7808E+01  -2.5378E+02   -2.5379E+02  0.778E+01
 Th-234 #B    4.5431E-01   1.4206E+00    1.4208E+00  0.662E+00
 Tl-208 #B   -6.1840E-02  -1.4141E-01   -1.4145E-01  0.383E-01
 U-235  #B   -6.5689E-01  -2.9771E+00   -2.9773E+00  0.670E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 7.3442006E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-286



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 18:20:52 
 New World Technology            Spectrum name: 6K000012.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW008 0827P025 243ml                                 
      6/30/08 14:53                                                   

Acquisition information
        Start time:                 16-Jul-2008 16:20:39  
        Live time:               7200
        Real time:               7206

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -5.0226E-01  -9.0102E-01   -9.0146E-01  0.177E+00
 AM-241 #A   -3.5816E-02  -3.0456E-01   -3.0457E-01  0.683E-01
 Bi-212 #F    3.8828E-01   2.0592E-01    2.0705E-01  0.282E+00
 BI-214  F    1.6807E-01   1.1896E-01    1.1932E-01  0.564E-01
 CO-60  #B   -4.5829E-02  -1.3160E-01   -1.3163E-01  0.386E-01
 CS-137  B    9.5335E-03   4.8214E-02    4.8217E-02  0.259E-01
 EU-152  B    3.9756E-02   1.0586E-01    1.0588E-01  0.535E-01
 EU-154  F    1.7756E-01   1.4118E-01    1.4153E-01  0.426E-01
 K-40         5.3619E+00   1.6425E+00    1.6695E+00  0.689E+00
 Pa-234 #F    1.7930E-01   2.4153E-01    2.4174E-01  0.679E-01
 Pb-210       1.2716E+00   1.1877E+00    1.1898E+00  0.548E+00
 Pb-212  B   -9.8043E-02  -2.1151E-01   -2.1158E-01  0.608E-01
 PB-214  F    9.4218E-02   9.6324E-02    9.6467E-02  0.700E-01
 RA-226 #B   -1.8033E-01  -1.2851E+00   -1.2851E+00  0.641E+00
 Th-230 #B   -4.1609E+01  -6.3085E+02   -6.3086E+02  0.712E+01
 Th-234 #B   -5.9181E-02  -1.0453E+00   -1.0453E+00  0.607E+00
 Tl-208 #B   -8.1110E-03  -1.0086E-01   -1.0086E-01  0.410E-01
 U-235  #B   -6.6911E-01  -2.1504E+00   -2.1507E+00  0.684E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.8015900E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-287



      ORTEC g v - i (3263) wan32  G53W2.06  31-JUL-2008 12:33:32 
 New World Technology            Spectrum name: 6K000013.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW004 0826P011 252ml                                 
      7/01/08 09:45                                                   

Acquisition information
        Start time:                 31-Jul-2008 10:25:13  
        Live time:               7200
        Real time:               7204

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  2 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 Ac-228  B   -1.4479E-01  -1.4983E-01   -1.4992E-01  0.177E+00
 AM-241 #A   -3.7750E-02  -1.9539E-01   -1.9539E-01  0.623E-01
 Bi-212 #B    1.8985E-01   7.4466E-02    7.4799E-02  0.269E+00
 BI-214  F    2.0683E-01   1.0631E-01    1.0659E-01  0.511E-01
 CO-60  #F    2.6257E-02   2.4537E-02    2.4556E-02  0.184E-01
 CS-137  B    1.9650E-02   3.3356E-02    3.3364E-02  0.261E-01
 EU-152 #B    1.9787E-02   4.5477E-02    4.5482E-02  0.495E-01
 EU-154 #B    1.2573E-02   1.9148E-02    1.9153E-02  0.421E-01
 K-40         4.6388E+00   1.1156E+00    1.1289E+00  0.684E+00
 Pa-234 #B   -3.4447E-03  -6.9601E-03   -6.9613E-03  0.697E-01
 Pb-210 #     2.0813E+00   9.8094E-01    9.8398E-01  0.590E+00
 Pb-212  B   -1.4242E-01  -1.9660E-01   -1.9667E-01  0.562E-01
 PB-214  F    1.6597E-01   7.5562E-02    7.5813E-02  0.662E-01
 RA-226  B    1.1075E-01   7.3926E-01    7.3927E-01  0.657E+00
 Th-230 #B   -3.9007E+01  -2.1088E+02   -2.1089E+02  0.690E+01
 Th-234 #B    1.8126E-01   8.5043E-01    8.5045E-01  0.630E+00
 Tl-208 #B   -2.9490E-02  -7.0378E-02   -7.0386E-02  0.372E-01
 U-235  #B   -6.2792E-01  -1.0041E+00   -1.0044E+00  0.662E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.2 to  2613.8 keV) 6.9269695E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-288



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 10:18:29 
 New World Technology            Spectrum name: 7K000001.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW020 0826D007 265ml                                 
      6/27/08 11:48                                                   

Acquisition information
        Start time:                 14-Jul-2008 15:11:01  
        Live time:              57693
        Real time:              57725

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    1.5408E-01   5.9818E-02    6.0430E-02  0.311E-01
 AM-241 #B   -2.8907E-02  -9.0172E-02   -9.0187E-02  0.204E-01
 BI-212 #B   -1.1343E-01  -3.2505E-01   -3.2511E-01  0.721E-01
 BI-214  F    1.1695E-01   3.5513E-02    3.6106E-02  0.177E-01
 CO-60        2.2273E-02   1.9285E-02    1.9325E-02  0.870E-02
 CS-137       1.2950E-02   1.6832E-02    1.6848E-02  0.894E-02
 EU-152 #B   -1.7797E-01   1.6472E+03    1.6472E+03  0.222E-01
 EU-154 #B    6.3329E-03   3.2944E-02    3.2946E-02  0.132E-01
 K-40         3.8116E+00   3.7269E-01    4.2895E-01  0.161E+00
 PA-234 #F    5.1479E-02   5.7966E-02    5.8036E-02  0.188E-01
 PB-210       6.3981E-01   3.4808E-01    3.4990E-01  0.170E+00
 PB-212  F    6.3462E-02   2.8729E-02    2.8945E-02  0.155E-01
 PB-214  B   -7.8933E-02  -1.0207E-01   -1.0216E-01  0.232E-01
 RA-226 #B   -7.8303E-01  -1.3491E+00   -1.3498E+00  0.217E+00
 Th-230 #B   -1.4990E+01  -1.6317E+01   -1.6338E+01  0.203E+01
 TH-234  F    7.5182E-01   2.8718E-01    2.9022E-01  0.156E+00
 TL-208  F    1.6712E-01   3.4190E-02    3.5435E-02  0.132E-01
 U-235  #B   -1.0170E+00  -1.7719E+00   -1.7728E+00  0.260E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 5.7400651E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-289



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 10:17:47 
 New World Technology            Spectrum name: 7K000002.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW019 0826D011 277ml                                 
      6/27/08 13:45                                                   

Acquisition information
        Start time:                 15-Jul-2008 07:56:22  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    3.7809E-01   2.5865E-01    2.5950E-01  0.785E-01
 AM-241 #B   -2.2633E-02  -1.8436E-01   -1.8436E-01  0.505E-01
 BI-212  B    1.9720E-01   2.7103E-01    2.7125E-01  0.198E+00
 BI-214  F    1.7390E-01   1.0749E-01    1.0792E-01  0.512E-01
 CO-60  #F    6.6136E-03   1.1854E-02    1.1860E-02  0.511E-02
 CS-137  F    2.2314E-02   4.0823E-02    4.0842E-02  0.207E-01
 EU-152  B   -2.0163E-03  -1.8307E-03   -1.8342E-03  0.588E-01
 EU-154  F    5.9056E-02   9.0479E-02    9.0539E-02  0.315E-01
 K-40         4.0490E+00   1.0531E+00    1.0770E+00  0.404E+00
 PA-234  B   -2.8406E-02   6.2377E+02    6.2377E+02  0.444E-01
 PB-210       1.0109E+00   8.2214E-01    8.2406E-01  0.450E+00
 PB-212  F    8.6238E-02   8.0364E-02    8.0507E-02  0.425E-01
 PB-214  F    9.2149E-02   6.0177E-02    6.0395E-02  0.640E-01
 RA-226 #B   -5.5754E-01  -2.1034E+00   -2.1036E+00  0.519E+00
 Th-230 #B   -1.6548E+01  -8.9288E+01   -8.9293E+01  0.574E+01
 TH-234  B    3.1195E-01   7.6977E-01    7.6996E-01  0.427E+00
 TL-208 #F    8.4200E-02   1.0263E-01    1.0274E-01  0.422E-01
 U-235  #B   -9.7744E-01  -6.6412E+00   -6.6414E+00  0.716E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 5.7822976E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-290



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 12:31:40 
 New World Technology            Spectrum name: 7K000003.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW009 0826P030 265ml                                 
      6/27/08 15:02                                                   

Acquisition information
        Start time:                 15-Jul-2008 10:19:50  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  B   -4.3262E-02  -1.6572E-01   -1.6574E-01  0.973E-01
 AM-241 #B   -6.0765E-03  -1.2020E-01   -1.2020E-01  0.568E-01
 BI-212  B    5.6586E-02   3.4677E-01    3.4678E-01  0.203E+00
 BI-214  F    3.1669E-01   1.4094E-01    1.4204E-01  0.478E-01
 CO-60   F    4.4573E-02   4.3380E-02    4.3451E-02  0.189E-01
 CS-137 #B   -9.7613E-04   2.8566E+02    2.8566E+02  0.178E-01
 EU-152 #B   -1.4559E-01  -9.3592E-01   -9.3595E-01  0.610E-01
 EU-154  F    9.1814E-02   1.0056E-01    1.0069E-01  0.369E-01
 K-40   #     4.0872E+00   1.1248E+00    1.1476E+00  0.433E+00
 PA-234 #F    9.2366E-02   1.1021E-01    1.1033E-01  0.525E-01
 PB-210       1.5553E+00   1.2077E+00    1.2108E+00  0.510E+00
 PB-212  F    7.6927E-02   7.5641E-02    7.5763E-02  0.402E-01
 PB-214  F    1.2486E-01   8.0165E-02    8.0466E-02  0.699E-01
 RA-226 #B   -6.0414E-01  -2.3398E+00   -2.3400E+00  0.552E+00
 Th-230 #B   -2.0849E+01  -1.9496E+02   -1.9496E+02  0.471E+01
 TH-234 #B    2.5707E-01   7.2379E-01    7.2393E-01  0.380E+00
 TL-208 #F    2.1921E-01   9.3016E-02    9.3814E-02  0.253E-01
 U-235  #B   -1.0146E+00  -4.6022E+00   -4.6026E+00  0.737E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 6.2999439E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-291



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 14:35:19 
 New World Technology            Spectrum name: 7K000004.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW052 0826D006 251ml                                 
      6/27/08 11:24                                                   

Acquisition information
        Start time:                 15-Jul-2008 12:33:51  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    3.2159E-01   2.3456E-01    2.3524E-01  0.759E-01
 AM-241 #B   -5.9339E-02  -6.8456E-01   -6.8457E-01  0.396E-01
 BI-212 #B    1.5497E-01   2.1352E-01    2.1370E-01  0.173E+00
 BI-214  F    2.9852E-01   1.2995E-01    1.3101E-01  0.455E-01
 CO-60  #F    4.6147E-02   5.9200E-02    5.9256E-02  0.192E-01
 CS-137  F    2.0522E-02   3.8152E-02    3.8170E-02  0.191E-01
 EU-152  B   -2.8548E-02  -8.7453E-02   -8.7467E-02  0.649E-01
 EU-154  F    9.8354E-02   1.0416E-01    1.0430E-01  0.344E-01
 K-40         3.9577E+00   1.0833E+00    1.1055E+00  0.435E+00
 PA-234 #F    1.2714E-01   1.1494E-01    1.1515E-01  0.440E-01
 PB-210       1.1484E+00   8.9037E-01    8.9266E-01  0.487E+00
 PB-212  F    8.5312E-02   8.6571E-02    8.6701E-02  0.461E-01
 PB-214  F    1.6451E-01   8.2544E-02    8.3051E-02  0.684E-01
 RA-226 #B   -4.8843E-01  -2.1391E+00   -2.1392E+00  0.631E+00
 Th-230 #B   -1.7302E+01  -1.0498E+02   -1.0498E+02  0.712E+01
 TH-234  B    2.6729E-01   1.1300E+00    1.1301E+00  0.510E+00
 TL-208 #F    2.0301E-01   9.2766E-02    9.3453E-02  0.268E-01
 U-235  #B   -1.0697E+00  -4.4456E+00   -4.4460E+00  0.773E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 6.0607419E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-292



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 16:39:11 
 New World Technology            Spectrum name: 7K000005.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW038 0826D001 253ml                                 
      6/27/08 09:24                                                   

Acquisition information
        Start time:                 15-Jul-2008 14:37:11  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    2.3056E-01   1.7442E-01    1.7490E-01  0.845E-01
 AM-241 #B   -6.9768E-02   6.9683E+02    6.9683E+02  0.496E-01
 BI-212  B    5.6380E-02   3.7532E-01    3.7533E-01  0.220E+00
 BI-214  F    1.8157E-01   1.5009E-01    1.5043E-01  0.524E-01
 CO-60  #B    6.4163E-03   1.2843E-02    1.2848E-02  0.105E-01
 CS-137       3.1596E-02   3.9743E-02    3.9781E-02  0.189E-01
 EU-152  B   -1.6475E-01  -1.5921E+00   -1.5921E+00  0.643E-01
 EU-154  F    6.5415E-02   8.1401E-02    8.1482E-02  0.385E-01
 K-40   #     4.5998E+00   1.1347E+00    1.1632E+00  0.432E+00
 PA-234 #B    3.4324E-02   1.5597E-01    1.5599E-01  0.673E-01
 PB-210       1.7508E+00   8.9245E-01    8.9777E-01  0.470E+00
 PB-212  F    1.0146E-01   8.4946E-02    8.5134E-02  0.446E-01
 PB-214  F    1.2128E-01   8.9970E-02    9.0224E-02  0.694E-01
 RA-226 #B   -6.4651E-01  -2.5999E+00   -2.6001E+00  0.594E+00
 Th-230 #B   -1.8923E+01  -9.6029E+01   -9.6035E+01  0.578E+01
 TH-234  F    8.3594E-01   9.7587E-01    9.7698E-01  0.455E+00
 TL-208 #F    1.7321E-01   8.6300E-02    8.6838E-02  0.265E-01
 U-235  #B   -1.0687E+00  -6.4862E+00   -6.4865E+00  0.778E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 7.9050050E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-293



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 19:03:42 
 New World Technology            Spectrum name: 7K000006.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW001 0827E021 251ml                                 
      6/30/08 10:35                                                   

Acquisition information
        Start time:                 15-Jul-2008 17:03:31  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    4.6762E-01   2.3724E-01    2.3867E-01  0.725E-01
 AM-241 #B   -1.9098E-02  -1.5533E-01   -1.5534E-01  0.486E-01
 BI-212  F    2.8782E-01   3.6634E-01    3.6669E-01  0.226E+00
 BI-214  F    3.0199E-01   1.5969E-01    1.6058E-01  0.478E-01
 CO-60  #B    2.4328E-03   2.2807E-02    2.2808E-02  0.123E-01
 CS-137  F    2.3985E-02   4.3901E-02    4.3921E-02  0.222E-01
 EU-152  B   -3.7029E-02  -4.0204E-02   -4.0257E-02  0.526E-01
 EU-154  F    7.4869E-02   1.0038E-01    1.0047E-01  0.360E-01
 K-40         4.8769E+00   1.2095E+00    1.2397E+00  0.448E+00
 PA-234 #B    1.9912E-02   5.9272E-02    5.9282E-02  0.590E-01
 PB-210       7.2103E-01   1.0812E+00    1.0819E+00  0.518E+00
 PB-212  F    1.0082E-01   8.2670E-02    8.2861E-02  0.433E-01
 PB-214  F    1.0911E-01   7.1263E-02    7.1522E-02  0.694E-01
 RA-226 #B   -4.2830E-01  -1.8926E+00   -1.8927E+00  0.615E+00
 Th-230 #B   -1.8533E+01  -1.1174E+02   -1.1174E+02  0.658E+01
 TH-234  B    4.3048E-01   9.9157E-01    9.9186E-01  0.469E+00
 TL-208  F    1.8557E-01   8.8934E-02    8.9533E-02  0.268E-01
 U-235   B   -1.0738E+00  -5.2668E+00   -5.2672E+00  0.775E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 6.6539531E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-294



      ORTEC g v - i (3263) wan32  G53W2.06  15-JUL-2008 22:30:16 
 New World Technology            Spectrum name: 7K000007.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW029 0827P016 249ml                                 
      6/30/08 09:17                                                   

Acquisition information
        Start time:                 15-Jul-2008 20:04:15  
        Live time:               7200
        Real time:               7204

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    2.9037E-01   2.1855E-01    2.1915E-01  0.700E-01
 AM-241 #B   -4.1625E-02  -4.1852E-01   -4.1852E-01  0.625E-01
 BI-212  B    1.8727E-01   3.9335E-01    3.9349E-01  0.221E+00
 BI-214 #F    2.1056E-01   1.6891E-01    1.6931E-01  0.562E-01
 CO-60  #B    1.5327E-04   7.0637E-03    7.0637E-03  0.619E-02
 CS-137 #B    1.4832E-02   3.7084E-02    3.7094E-02  0.167E-01
 EU-152 #B   -1.5388E-01  -8.1731E-01   -8.1736E-01  0.581E-01
 EU-154  F    7.0452E-02   8.0718E-02    8.0814E-02  0.354E-01
 K-40         3.9252E+00   1.0275E+00    1.0505E+00  0.424E+00
 PA-234  F    2.1949E-01   1.7557E-01    1.7600E-01  0.575E-01
 PB-210 #     1.1322E+00   1.1181E+00    1.1199E+00  0.508E+00
 PB-212  F    5.2648E-02   8.2014E-02    8.2066E-02  0.448E-01
 PB-214  B    2.8242E-02   3.8448E-02    3.8481E-02  0.758E-01
 RA-226 #B   -2.4226E-01  -1.3777E+00   -1.3778E+00  0.593E+00
 Th-230 #B   -2.0039E+01  -1.1415E+02   -1.1415E+02  0.614E+01
 TH-234  B    2.1623E-01   8.7985E-01    8.7993E-01  0.491E+00
 TL-208 #F    2.3329E-01   9.8993E-02    9.9843E-02  0.270E-01
 U-235  #B   -1.0671E+00  -3.5344E+00   -3.5349E+00  0.792E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 5.7916136E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-295



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 11:47:34 
 New World Technology            Spectrum name: 7K000008.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW013 0827D018 243ml                                 
      6/30/08 09:30                                                   

Acquisition information
        Start time:                 16-Jul-2008 09:36:47  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    3.3136E-01   2.0689E-01    2.0771E-01  0.684E-01
 AM-241  B    3.2065E-03   1.0445E-01    1.0445E-01  0.592E-01
 BI-212 #B    9.9510E-02   1.6517E-01    1.6526E-01  0.222E+00
 BI-214  F    2.8421E-01   1.7954E-01    1.8024E-01  0.549E-01
 CO-60  #F    2.9997E-02   4.4387E-02    4.4418E-02  0.163E-01
 CS-137 #B    6.1800E-03   1.9979E-02    1.9982E-02  0.102E-01
 EU-152  B   -1.6331E-01  -1.0799E+00   -1.0799E+00  0.625E-01
 EU-154 #B    8.8232E-03   3.6155E-02    3.6158E-02  0.406E-01
 K-40         3.8067E+00   1.0895E+00    1.1100E+00  0.449E+00
 PA-234 #F    2.1628E-01   1.9812E-01    1.9848E-01  0.571E-01
 PB-210       1.0062E+00   9.7830E-01    9.7990E-01  0.540E+00
 PB-212  F    7.2961E-02   8.0792E-02    8.0894E-02  0.433E-01
 PB-214  F    9.5994E-02   6.9672E-02    6.9877E-02  0.737E-01
 RA-226 #B   -4.0866E-01  -1.9147E+00   -1.9148E+00  0.650E+00
 Th-230 #B   -2.4211E+01   6.0257E+04    6.0257E+04  0.650E+01
 TH-234  F    7.0077E-01   8.5161E-01    8.5250E-01  0.464E+00
 TL-208 #F    2.1788E-01   9.7368E-02    9.8122E-02  0.276E-01
 U-235  #B   -1.0929E+00  -3.5308E+00   -3.5313E+00  0.810E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 6.4501071E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-296



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 14:01:37 
 New World Technology            Spectrum name: 7K000009.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW047 0827D021 243ml                                 
      6/30/08 10:25                                                   

Acquisition information
        Start time:                 16-Jul-2008 11:49:39  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    2.8142E-01   2.3006E-01    2.3059E-01  0.738E-01
 AM-241 #B   -2.7928E-02  -2.5712E-01   -2.5713E-01  0.581E-01
 BI-212 #B   -3.5066E-02  -4.8978E-01   -4.8979E-01  0.226E+00
 BI-214  F    2.5545E-01   1.5195E-01    1.5262E-01  0.515E-01
 CO-60  #F    2.3002E-02   2.3011E-02    2.3046E-02  0.600E-02
 CS-137  B    2.1259E-02   4.2751E-02    4.2767E-02  0.217E-01
 EU-152  B   -5.0758E-02  -7.6559E-02   -7.6611E-02  0.556E-01
 EU-154  F    4.9451E-02   7.3750E-02    7.3802E-02  0.356E-01
 K-40         4.2089E+00   1.1406E+00    1.1645E+00  0.451E+00
 PA-234 #F    5.5760E-02   6.8951E-02    6.9021E-02  0.535E-01
 PB-210       1.4723E+00   1.2922E+00    1.2948E+00  0.563E+00
 PB-212  F    7.6767E-02   8.2622E-02    8.2733E-02  0.442E-01
 PB-214  F    1.0624E-01   5.9871E-02    6.0163E-02  0.734E-01
 RA-226 #B   -7.6185E-01  -3.1797E+00   -3.1800E+00  0.622E+00
 Th-230 #B   -1.9065E+01  -8.2586E+01   -8.2593E+01  0.636E+01
 TH-234  F    5.8513E-01   9.0349E-01    9.0408E-01  0.495E+00
 TL-208 #B   -1.1582E-02  -1.5014E-02   -1.5028E-02  0.670E-01
 U-235  #B   -1.1231E+00  -1.1859E+01   -1.1859E+01  0.795E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 6.2948260E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-297



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 16:04:13 
 New World Technology            Spectrum name: 7K000010.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 PZ150E 0827E031 254ml                                
      7/01/08 14:21                                                   

Acquisition information
        Start time:                 16-Jul-2008 14:04:03  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228  F    1.7175E-01   1.7691E-01    1.7717E-01  0.728E-01
 AM-241 #B   -6.9494E-02   6.6203E+02    6.6203E+02  0.481E-01
 BI-212 #F    3.6009E-01   5.0529E-01    5.0568E-01  0.192E+00
 BI-214  F    2.1614E-01   1.5150E-01    1.5198E-01  0.489E-01
 CO-60  #F    5.6871E-02   5.9363E-02    5.9447E-02  0.179E-01
 CS-137  B    1.8931E-02   4.0678E-02    4.0691E-02  0.207E-01
 EU-152 #B   -5.0830E-02  -5.2320E-02   -5.2396E-02  0.554E-01
 EU-154 #B   -4.0336E-03   6.2241E+02    6.2241E+02  0.394E-01
 K-40   #     4.5376E+00   1.2206E+00    1.2465E+00  0.450E+00
 PA-234 #F    5.9603E-02   1.0061E-01    1.0067E-01  0.456E-01
 PB-210       7.3624E-01   8.8241E-01    8.8336E-01  0.494E+00
 PB-212  F    9.6395E-02   8.3437E-02    8.3610E-02  0.439E-01
 PB-214  F    1.2588E-01   6.5517E-02    6.5891E-02  0.629E-01
 RA-226 #B   -5.4314E-01  -2.3223E+00   -2.3225E+00  0.622E+00
 Th-230 #B   -2.1365E+01  -1.0563E+02   -1.0563E+02  0.428E+01
 TH-234 #B    3.6676E-01   8.9321E-01    8.9344E-01  0.439E+00
 TL-208 #F    2.3764E-01   1.0084E-01    1.0170E-01  0.264E-01
 U-235  #B   -1.0252E+00  -2.2291E+00   -2.2298E+00  0.774E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 6.4126801E+00  pCi/ml        

Laboratory:  New World Technology                                            

Final Technical Memorandum for Groundwater Investigation at Parcel E-2 Feb 2009   CEKA-3001-0000-0011  App J - App B-298



      ORTEC g v - i (3263) wan32  G53W2.06  16-JUL-2008 18:24:58 
 New World Technology            Spectrum name: 7K000011.An1                     
                                                                                 
 Sample description                                             
      Parcel E-2 TW056 0827P028 253ml                                 
      7/01/08 09:25                                                   

Acquisition information
        Start time:                 16-Jul-2008 16:24:47  
        Live time:               7200
        Real time:               7203

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  3 Sigma
 Nuclide    Activity        Counting     Total         MDA   
                pCi/ml        pCi/ml        pCi/ml        pCi/ml                    
 

 _____________________________________________________________________________
 AC-228 #F    2.0653E-01   1.2378E-01    1.2432E-01  0.853E-01
 AM-241 #B   -1.6164E-02  -1.7431E-01   -1.7431E-01  0.618E-01
 BI-212 #B    1.6090E-01   3.9900E-01    3.9910E-01  0.185E+00
 BI-214 #F    2.2267E-01   1.7037E-01    1.7082E-01  0.559E-01
 CO-60  #F    2.5820E-02   2.7042E-02    2.7081E-02  0.913E-02
 CS-137 #F    3.1354E-02   4.8363E-02    4.8395E-02  0.187E-01
 EU-152 #B   -1.8642E-01   5.6154E+02    5.6154E+02  0.531E-01
 EU-154 #F    5.8750E-02   6.1662E-02    6.1749E-02  0.277E-01
 K-40         4.7919E+00   1.0951E+00    1.1271E+00  0.417E+00
 PA-234  F    2.4133E-01   1.7773E-01    1.7824E-01  0.595E-01
 PB-210       1.1733E+00   9.6286E-01    9.6508E-01  0.469E+00
 PB-212  F    7.4885E-02   8.9379E-02    8.9477E-02  0.480E-01
 PB-214  F    1.1899E-01   7.2351E-02    7.2654E-02  0.684E-01
 RA-226 #B   -7.2324E-01  -3.0076E+00   -3.0079E+00  0.598E+00
 Th-230 #B   -1.3593E+01  -4.1807E+01   -4.1814E+01  0.592E+01
 TH-234  F    8.9911E-01   8.5054E-01    8.5201E-01  0.458E+00
 TL-208 #F    2.0141E-01   9.2032E-02    9.2714E-02  0.265E-01
 U-235  #B   -1.0683E+00  -6.5232E+00   -6.5235E+00  0.782E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   41.9 to  2667.9 keV) 7.3632512E+00  pCi/ml        
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