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1.0 INTRODUCTION 

1.1 BACKGROUND 

This report has been prepared to support Yankee Atomic Electric 
Company’s (YAEC’s) application to the Massachusetts Department of 
Environmental Protection (DEP) for a Beneficial Use Determination 
(BUD).  The BUD will enable the reuse of material from the Southeast 
Construction Fill Area (SCFA) in re-grading and restoration of the area 
occupied by the former Yankee Nuclear Power Station (YNPS) in Rowe, 
Massachusetts (see Figure 1).   

The SCFA has been classified as a construction and demolition (C&D) 
landfill by the DEP.  This 1.2 acre area is believed to contain less than five 
percent C&D waste, as defined in 310 CMR 19.006.  It is predominantly 
composed of native soil and boulders that were excavated to facilitate 
construction of the YNPS facility in the late 1950s.  YNPS, which is owned 
by YAEC, was shut down permanently in 1992 and is in the process of 
being decommissioned.  The site layout is provided in Figure 2.   

The SCFA has undergone assessment activities in accordance with the 
requirements of the Massachusetts Solid Waste Regulations (310 CMR 19).  
An Initial Site Assessment (ISA), dated 10 March 2000, a Comprehensive 
Site Assessment (CSA), dated 14 September 2001, and a Corrective Action 
Alternative Analysis (CAAA), dated 18 December 2003, have been 
prepared for the SCFA.  Removal of the SCFA was selected as the 
preferred closure alternative for the landfill.  The CAAA was approved by 
the DEP in a letter dated 13 April 2004.  The Corrective Action Design 
(CAD) is being submitted to DEP concurrently with this BUD application.   

The DEP Transmittal Form and the application for a Major BUD (BWP SW 
13) are included in Appendix A.  This report was prepared by 
Environmental Resources Management (ERM) acting as a consultant to 
YAEC.  This report has been formatted to address the information 
requirements outlined on the BUD application form.   

1.2 PURPOSE AND SCOPE 

The purpose of the BUD application is to obtain DEP approval for reuse of 
soil from the SCFA in grading and restoring land formerly occupied by 
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the YNPS.  This application includes a description of the material to be 
reused, its estimated quantity, physical and chemical properties, and 
proposed handling methods to ensure that there are no adverse effects to 
public health, safety, or the environment. 

The BUD application was prepared in accordance with 310 CMR 19.060, 
DEP’s CAAA approval letter, dated 13 April 2004, and DEP’s Draft Interim 
Guidance Document for Beneficial Use Determination Regulations 310 CMR 
19.060, dated 18 March 2004.  Based on DEP’s guidance, YAEC anticipates 
that the proposed reuse of materials from the SCFA will be classified as 
“Category 3:  Beneficial Use of Secondary Materials in Restricted 
Applications.”  YAEC intends to submit a BUD risk assessment to DEP 
following the completion of the pre-removal characterization program, 
which is described in Section 3.3.   

As discussed with DEP, the BUD does not address the management of the 
recent fill that was placed on top of the SCFA during construction of the 
Independent Spent Fuel Storage Installation (ISFSI) pad.  YAEC obtained 
approval from DEP to temporarily stockpile the soils on the SCFA in a 
letter dated 13 July 2000.  YAEC anticipates that the recent fill will be 
relocated out of the SCFA area prior to initiation of the landfill removal.  
YAEC is currently evaluating options for transporting some or all of the 
recent fill off-site to a municipal landfill.  

This BUD application does not address the reuse of concrete.  As 
requested by DEP, a separate BUD is being prepared to address the reuse 
of concrete at the site.   
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2.0 GENERAL INFORMATION 

2.1 GENERAL DESCRIPTION 

The BUD application proposes to reuse material from the SCFA to regrade 
the land formerly occupied by the YNPS.  The locations proposed for the 
reuse of the SCFA materials are shown in Figure 3.  The contents of the 
SCFA will be characterized, excavated and segregated as outlined in 
Section 4.0.  Materials that meet the BUD guidance risk criteria will be 
reused on-site.  Materials that fail to meet the BUD risk criteria will be 
disposed off-site.   

2.2 SOURCE  

The SCFA was created during the construction of YNPS.  The name and 
address of the generator are: 

Yankee Atomic Electric Company 
49 Yankee Road 
Rowe, MA  01367 

2.3 INDUSTRIAL PROCESSES 

Construction activities and site grading are the primary source of the 
material in the SCFA.   

2.4 QUANTITY  

The approximate volume of the SCFA is 30,000 cubic yards.   

2.5 REQUIRED PERMITS/APPROVALS 

In addition to the BUD, the following regulatory approvals and permits 
are required for the reuse of SCFA materials.  
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Regulatory Program Filing Permitting/Approval 
Authority 

Massachusetts Environmental 
Protection Act  

Expanded Environmental 
Notification Form  

Executive Office of 
Environmental Affairs 

Massachusetts Solid Waste 
Regulations 

Corrective Action Design DEP 

Wetlands Protection Act/ 
Rivers Protection Act 

Notice of Intent Rowe Conservation 
Commission and DEP 

Expanded Environmental Notification Form 

The Executive Office of Environmental Affairs (EOEA) implements the 
Massachusetts Environmental Policy Act (MEPA), which requires a 
review of projects that have the potential to damage the environment.  An 
Environmental Notification Form and/or Environmental Impact Report is 
required if one or more of the MEPA review thresholds is exceeded and 
one or more regulatory permits related to the threshold are required from 
a state agency.  An Expanded Environmental Notification Form was filed 
with EOEA on 31 March 2004.  The EOEA Secretary issued a certificate on 
7 May 2004 requiring no further review under MEPA.   

Corrective Action Design 

YAEC is submitting a CAD report to DEP concurrently with the BUD to 
satisfy the Massachusetts Solid Waste Regulations.  The CAD describes 
the means and methods for removal of the SCFA and includes a summary 
of post-removal monitoring activities.  

Notice of Intent 

YAEC prepared a Notice of Intent for the components of the site closure 
project that have the potential to impact wetland resource areas, including 
the sediment remediation activities.  The Notice of Intent was included as 
part of an Integrated Permit Package that was submitted to local, state, 
and federal agencies on 7 May 2004.  



   

ERM  YANKEE 15181 7/26/04 5

3.0 CHEMICAL, PHYSICAL, AND BIOLOGICAL PROPERTIES 

3.1 QUALITY ASSURANCE PROJECT PLAN 

A Quality Assurance Project Plan (QAPP), dated 29 September 2003, has 
been prepared by Gradient Corporation for non-radiological 
characterization activities at the site.  The QAPP conforms to DEP and 
Environmental Protection Agency (EPA) guidelines and requirements 
where applicable and appropriate.  YAEC used DEP and EPA guidance to 
specify the project Data Quality Objectives, sampling protocols, analytical 
methods, sample custody procedures, quality assurance/quality control 
(QA/QC) procedures and documentation procedures.  Sampling 
conducted as part of the SCFA characterization and removal program will 
be performed in accordance with the requirements of the QAPP.   

The QAPP provides a standard method of assuring that data collected 
during site characterization activities is of sufficient quality to support 
future decisions regarding decommissioning activities, remedial actions 
and assessment of potential risks at the completion of site closure and 
reuse.  The primary purpose of the QAPP is to describe the means by 
which data collected in the field will be validated against predetermined 
standards, ensuring that data meets minimum quality standards prior to 
being used for decision-making purposes.  The flow of data is important 
to data quality, as it ensures that appropriate project personnel have 
adequate opportunities to review data with importance to future site 
decisions.  As such, the QAPP specifies the methods and means for 
ensuring the data generated during site characterization activities is of a 
quality necessary to serve its intended purpose.  

The following provides a list of the sections of the QAPP that are most 
relevant to the SCFA sampling activities: 
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QAPP Section  Topic 

9.1 Field Investigation and Documentation Procedures 

9.2 Preparation of Sample Containers 

9.3 Decontamination 

9.4 Field Equipment Usage and Maintenance 

10.1 Sample Tracking System 

10.2 Sample Custody 

12.1 Fixed Laboratory Analytical Methods 

13.1 Field Quality Control 

Information specific to the characterization of the soils in the SCFA is 
provided in the following sections. 

3.2 SUMMARY OF EXISTING DATA 

3.2.1 Non-Radiological Data 

Soil 

A summary of non-radiological analytical data for soils in the SCFA is 
provided in Table 1.  The soil samples were collected in July 1998, during 
a test pit and debris removal program.  During the test pit program, 12 
soil samples were collected from areas adjacent to or beneath areas where 
C&D debris had been removed.  Tetrachlorethene was detected in one of 
10 samples analyzed for volatile organic compounds (VOCs) at 
concentrations below Massachusetts Contingency Plan  (MCP) Reportable 
Concentrations.  No other VOCs were detected.  Metals were also detected 
in the soil samples, but at concentrations that were below MCP Reportable 
Concentrations.   

Lead-impacted sandblast grit was removed from the SCFA under a 
Limited Removal Action in October 1998.  The source of the sandblast grit 
and the date in which it was deposited within the SCFA is unknown.  Site 
investigations revealed it to be at a depth of two feet in an excavation at 
the southern edge of the SCFA.  The Limited Removal Action involved the 
removal of 16 cubic yards of sandblast grit and adjacent contact soil.   
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Soil samples were field screened for VOCs during installation of 
monitoring wells in the SCFA in 1999 and 2001.  Based on a lack of visual 
or field screening evidence of impact, no soil samples were submitted for 
laboratory analysis.  

More detail regarding the non-radiological soil sampling activities can be 
found in the CSA Report (ERM, 2001).   

Groundwater 

Annual groundwater quality monitoring has been performed at the SCFA 
since 1999.  Low levels of VOCs and petroleum have been detected 
periodically in groundwater samples, at concentrations below drinking 
water standards.  Iron and manganese have been detected in many of the 
wells at concentrations higher than the background location.   

More detail regarding the non-radiological groundwater sampling 
activities can be found in the 2003 Annual Landfill Monitoring Report 
(ERM, 2003a).   

3.2.2 Radiological Characterization Data 

A summary of radiological analytical data for soils in the SCFA is 
provided in Table 2.  A total of 28 samples were collected in 1997 and 
1998.  Some of the samples were collected at the same time as the non-
radiological samples.   

The radiological survey data indicate that the area is minimally impacted 
by low levels of radioactivity present in soil deposited in the area.  The 
area may contain residual radioactivity at a small fraction of the Derived 
Concentration Guideline Limit (DCGL).  The primary radionuclides of 
concern in the SCFA are Co-60, Cs-137, Ag-108m, Sr-90, and tritium.  
However, to date only Co-60 at small fractions of the DCGL have been 
detected in several samples.  The SCFA is classified as a Class 3 Area.   

More detail regarding the radiological soil sampling activities can be 
found in the Historic Site Assessment, Volume II, OOL-09 (YAEC, 2004).   

3.3 PRE-REMOVAL CHARACTERIZATION PROGRAM 

Soil sampling of the SCFA landfill soils will be performed, prior to 
initiation of SCFA removal activities, in order to pre-characterize the soils 
for potential reuse on-site under the BUD.  In accordance with the DEP’s 
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CAAA Approval, dated 13 April 2004, one soil sample will be collected for 
every 1,000 cubic yards of soil to be excavated from the SCFA.  Based on 
an estimated volume for the SCFA of 30,000 cubic yards, soil samples will 
be collected at 30 locations.  The proposed sample locations are shown in 
Figure 3.   

The soil samples will be collected from the top of the SCFA feet to a depth 
up to 30 feet below ground surface (bgs), or until the soil stratigraphy 
changes from historic fill to natural deposits.  Soil samples will be 
collected at five foot intervals using either direct push techniques (e.g., 
Geoprobe), or hollow-stem auger or drive and wash drilling techniques.  
The drilling technique will be selected based on the drilling conditions 
and the degree to which boulders are encountered during drilling.   

ERM will log each borehole using the Unified Soil Classification System 
(USCS) to classify the nature of materials encountered.  Soil samples will 
be field screened with a flame ionizing detector (FID) or a photoionization 
detector (PID) using the jar headspace method for VOCs.  The results of 
headspace readings will be used to select samples for laboratory analysis 
of VOCs. For other analyses, soil samples from each soil sample location 
will be composited and submitted for laboratory analysis.  If field 
observations indicate zones of concern within a soil boring, discrete 
samples will be collected for analysis.   

Pre-characterization analyses of SCFA soils will include the following: 

• VOCs by EPA Method 8260, including tentatively identified 
compounds 

• Total RCRA 8 Metals 

• Polychlorinated biphenyls 

• Extractable Petroleum Hydrocarbons (EPH) by Gas 
Chromatography, Modified EPA Method 8100 

• Composite samples will be analyzed for gamma emitting 
radionuclides.  Additional analyses will be performed for alpha 
and beta emitting radionuclides based the gamma analysis results 
and on selected samples. 

Due to the nature of the SCFA material (i.e., soil and C&D debris), it is not 
anticipated that pH, reactivity, or Toxicity Characteristic Leaching 
Procedure testing will be required.   
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Results from the soil pre-characterization, along with currently available 
soil stratigraphy data, will be used to further identify and classify the 
aerial and vertical extent of native-historic fill soils and non-native historic 
fill materials in order to assist in the removal and proper management of 
excavated materials.  

3.4 PHYSICAL PROPERTIES 

3.4.1 Size  

The soil and debris will be sorted and not contain C&D material greater 
than six inches in diameter. 

3.4.2 Density  

The approximate density of the soil is expected to be 1.2 to 1.3 tons per 
cubic yard. 

3.4.3 Percent Solids 

The SCFA materials are 100 percent solid. 

3.4.4 Liquid Content 

The SCFA does not contain any free liquid content. 

3.5 BIOLOGICAL PROPERTIES 

Due to the inorganic nature of the C&D material, there are no biological 
issues or pathogens associated with the material to be reused on-site. 
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4.0 PROPOSED HANDLING METHODS AND UTILIZATION 

4.1 PROPOSED HANDLING 

4.1.1 Processing & Characterization During Removal 

The contents of the SCFA will be excavated and segregated to remove 
non-native materials, such as concrete, metal and asphalt.  The depth of 
excavation in the SCFA is not anticipated to extend further than 30 feet 
below current ground surface (bgs).  To complete the work, the contractor 
will use conventional construction equipment such as long-reach track 
excavators, 25-ton articulated dump trucks, front-end loaders, and 
screening equipment, as appropriate.   

Existing data regarding the SCFA historic fill materials will be utilized, in 
conjunction with information obtained during the pre-removal 
characterization activities (as outlined in Section 3.3), to identify the aerial 
and vertical extent of the SCFA materials to be removed.  A temporary 
vertical benchmark will be established by the contractor to track 
excavation depths, and as a means of establishing proper backfill depths 
and final grades.  Benching may be required to access all of the materials 
in the SCFA. 

A process control flow chart, summarizing soil removal activities, is 
presented in Figure 5.  As soils are excavated from the SCFA, they will be 
segregated into one of the following types of stockpiles, pending pre-
removal characterization, radiological and non-radiological screening 
during removal, and visual inspection: 

• Native soils; 

• Native soils mixed with non-native materials passing 6-inch 
screening process (if any paint or coatings are observed on the non-
native material passing the screen, those materials will be 
segregated for further testing and/or off-site disposal); 

• Non-native materials retained on 6-inch screen; and 

• Boulders and large cobbles. 
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Soils being removed from the SCFA will have been pre-characterized (see 
Section 3.3).  Materials will be visually inspected for the presence of non-
native materials as they are excavated and before being loaded into dump 
trucks.  The soils will be field screened with an FID or PID for VOCs 
during excavation and segregation.  In addition, the soils will be screened 
for radiological constituents with field instrumentation.   

If C&D debris is visible or suspected, the soils will be moved to a 
screening area for processing.  These materials will be screened, as 
needed, to less than six inches.  Boulders and large cobbles will be 
removed prior to screening.  Materials passing the six-inch screen, such as 
soil mixed with small pieces of concrete and metal, will be staged in a 
segregated area for on-site reuse.  Screening for non-radiological and 
radiological constituents will also be performed on the materials passing 
the screen, as described above.  If any materials are suspected of being 
inconsistent with the pre-removal characterization data, they will be 
segregated and evaluated further to determine if they are suitable for 
reuse under the BUD.  Non-native materials greater than six inches will be 
staged separately for off-site disposal.   

In the event that hazardous or suspicious waste is encountered during 
SCFA closure activities (i.e. drum, container, or area of unknown, 
hazardous, or radiological material), SCFA excavation activities will be 
halted until the condition is adequately secured or resolved.  Material 
already excavated that was immediately adjacent to the unknown waste 
will be separately placed on poly-sheeting and secured.   

YNPS personnel will be immediately notified that an unknown and 
potentially hazardous material has been encountered.  YNPS or 
designated personnel will determine if the encountered material(s) are 
hazardous under local, state, or federal regulations.  In the event that the 
materials are deemed to be hazardous, appropriate notifications will be 
made to local, state, and federal regulatory agencies.  More detail 
regarding contingency planning is provided in the CAD.   

4.1.2 Storage 

The BUD materials may be stockpiled on-site prior to use for site grading.  
All storage will occur on YAEC property in or near the proposed 
beneficial use areas shown in Figure 3.  Stockpiles that are to be left 
unprotected for several days and subject to potential erosion will be 
surrounded by erosion controls to prevent siltation during a storm event.  
Erosion controls will be left in place until such time as all work is 
completed, and remaining soils are fully stabilized and vegetated.   
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4.1.3 Transportation 

The BUD materials will not leave the YAEC property.  The soils will be 
transported on-site using dump trucks.  YAEC intends to construct a 
temporary access roadway from the central portion of the site to the 
SCFA.  The exact alignment of the roadway will be selected based on the 
status of decommissioning activities and ISFSI security requirements.  The 
access roadway is discussed in more detail in the CAD.   

4.2 PROPOSED UTILIZATION 

4.2.1 General Description 

Soils and non-native materials from the SCFA that pass the six-inch screen 
will be used on-site as backfill material and for final site grading, pending 
approval of the BUD permit application by DEP.  Non-native materials 
that do not pass the screening process, or that can not be reused on-site 
under the BUD, will be transported to an appropriate off-site disposal or 
recycling facility.   

The SCFA materials to be reused on-site will be compacted in one to two 
foot lifts, using excavation equipment to achieve compaction.  Once final 
grading is completed, exposed soils will be stabilized using mulch and 
seed mix.  Topsoil will be spread over the disturbed area to an average 
depth of 6 inches to establish a medium for vegetation growth.  Native 
soils will be inspected and characterized for use as topsoil.  Augmentation 
of native soils will be used, where needed, to provide the necessary 
medium for vegetation growth.  In the event that sufficient quantities of 
topsoil are not available at the site, other sources of topsoil will be 
identified and utilized. 

Once the final grade is achieved, slopes steeper than 4:1, as well as areas 
that slope in one direction for long distances, will be stabilized using 
staked/stapled erosion control blankets made of biodegradable material, 
immediately following seeding.  Blankets will not be removed, but will be 
allowed to degrade in place, typically within three years.   

4.2.2 Locations Where Material is to be Used 

Figure 3 shows the locations where the SCFA materials potentially will be 
used. 
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4.2.3 Health and Environmental Impacts 

A risk assessment will be prepared following the completion of the pre-
removal characterization program to support DEP approval of the 
proposed reuse scenario.  At this time it is envisioned that a BUD Method 
3 risk assessment will be prepared.  YAEC intends to use Method 3 in 
order to integrate the radiological and non-radiological characterization 
data.  The data will be compiled and exposure point concentrations and 
potential risks will be calculated for the SCFA soils utilizing methods 
consistent with the MCP and MCP guidance.  However, the results of the 
risk assessment will be compared to the risk thresholds described in the 
BUD guidance.  The risk assessment for the reuse of the SCFA materials 
will not address risks associated with the reuse of concrete, which will be 
evaluated under a separate BUD.  As part of the site closure project, YAEC 
will develop a comprehensive quantitative risk assessment taking into 
account the cumulative risk posed by remaining levels of oil and 
hazardous materials and radioactivity in the environment.    

The BUD guidance document states that the applicant must demonstrate 
that Critical Contaminants of Concern (CCCs), as defined in the guidance 
document, are consistent with background.  It is possible that CCCs are 
present in the SCFA at concentrations above background, but that do not 
pose a risk.  Based on discussions with DEP at a pre-application meeting 
held on 1 July 2004, it is our understanding that this requirement of the 
BUD guidance may not be applicable for Category 3 BUDs and that this 
issue will undergo further review by DEP.   
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Table 1
Summary of Non-Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Sample I.D. SEC-1A,B SEC-2A,B SEC-4A,B SEC-5A,B SEC-6A,B SEC-8A,B SEC-9A,B
Date Sampled July-98 July-98 July-98 July-98 July-98 July-98 July-98
Depth 0'- 1' 1'- 2' 5' 3'- 5' 5' 12'-15' 0'- 3'

Organic
Volatile Organic Compounds (VOCs) (µg/kg) - - - - - -

EPA Method 8260
Tetrachloroethene 230

Inorganic
Total Metals (mg/kg)

EPA Method 6010
Arsenic - - - - - - -
Barium 76 140 77 670 58 57 57
Cadmium - - - - - - -
Chromium 14 68 10 29 11 11 8.1
Lead 28 280 11 130 11 11 9.3
Mercury 0.031 0.049 - 0.25 0.029 0.02 0.021
Selenium - - - - - - -
Silver - - - 3 - - -

Notes:
mg/kg = milligrams per kilogram (approximately equal to part per million (ppm))
µg/kg = micrograms per kilogram (approximately equal to part per billion (ppb))
- = Not Detected Above Method Detection Limits
NA = Not Analyzed

Page 1 of 2



Table 1
Summary of Non-Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Sample I.D. SEC-11 SEC-12 SEC-12 SEC-14 SECFA-02-001 SECFA-02-001 SECFA-02-003
Date Sampled July-98 July-98 July-98 July-98 July-98 July-98 July-98
Depth 3' 1'- 3' Duplicate 3' 0''- 6'' Duplicate 0''- 6''

Organic
Volatile Organic Compounds (VOCs) (µg/kg) - NA NA NA - NA -

EPA Method 8260
Tetrachloroethene

Inorganic
Total Metals (mg/kg)

EPA Method 6010
Arsenic - - - 5 5.7 3.6 2.5
Barium 69 43 45 49 83 70 78
Cadmium - - - - - - -
Chromium 16 6.8 7.7 10 13 12 17
Lead 23 9.9 9.9 15 41 68 26
Mercury 0.028 - - 0.043 0.052 0.04 0.035
Selenium - - - - - - -
Silver - - - - - - -

Notes:
mg/kg = milligrams per kilogram (approximately equal to part per million (ppm))
µg/kg = micrograms per kilogram (approximately equal to part per billion (ppb))
- = Not Detected Above Method Detection Limits
NA = Not Analyzed

Page 2 of 2



Table 2
Summary of Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Station (Key) 
Sample ID
Date Sampled
Ac-228 0.7402 0.8277 1.028 0.7987
Ag-108m -0.006749 U 0.01168 U -0.005195 U -0.009347 U
Ag-110m -0.01523 U -0.01732 U 0.01257 U -0.02803 U
Am-241 0 U 0 U 0 U 0 U
Ba-133 -0.0461 U      
Bi-212   0.8463 0.8082 0.6486
Bi-214 0.4403 0.4313 0.4429 0.5555
Ce-144 -0.0767 U -0.01453 U 0.1311 U -0.02957 U
Co-58 0.002203 U -0.004964 U 0.00146 U 0.00276 U
Co-60 0.007836 U 0.01681 U -0.008651 U 0.006842 U
Cs-134 -0.02564 U 0.03028 U -0.01558 U -0.01155 U
Cs-136   0.1279 U    
Cs-137 0.6864 0.1855 -0.00716 U 0.08258
Eu-152        
Fe-59 -0.03707 U 0.02917 U -0.0546 U -0.02338 U
I-132        
I-133        
K-40 18.69 19.01 17.62 19.28
La-140        
Mn-54 0.006341 U -0.00107 U 0.002922 U -0.0002188 U
Nb-95 -0.01126 U -0.0009205 U -0.004976 U 0.01287 U
Np-239        
Pb-212 0.772 0.6268 1.06 0.8712
Pb-214 0.4241 0.4985 0.5154 0.4685
Ra-226 1.415 1.214 0.7814 U  
Ru-103 -0.01835 U -0.01297 U 0.02404 U -0.01489 U
Ru-106 0.04495 U 0.07715 U 0.139 U 0.1766 U
Sb-124 0.005516 U 0.02078 U -0.000000002066 U 0.00107 U
Sb-125     -0.1526 U  
Tl-208 0.6174 0.7341 0.9717 0.8326
Y-88        
Zn-65 -0.02904 U -0.03569 U 0.007981 U -0.1068 U
Zr-95 0.04566 U 0.02101 U 0.06004 0.06709
SOF 0.056 0.015   0.007

Notes:
Radiological data are in units of picocuries per gram (pCi/g)
U-not detected (value is not greater than 2 sigma)
UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

OG008-001 (207) 
OG008GUFD001 

10/26/1998

OG008-002 (208) 
OG008GUFD002 

10/26/1998

OG008-003 (209) 
OG008GUFD003 

10/26/1998

OG008-004 (210)
OG008GUFD004

10/26/1998
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Table 2
Summary of Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Station (Key) 
Sample ID
Date Sampled
Ac-228 1.012 0.7498 0.8956 0.9494
Ag-108m 0.007849 U 0.008261 U -0.0112 U -0.007275 U
Ag-110m -0.01176 U -0.02005 U -0.006699 U 0.007962 U
Am-241 0 U 0 U 0 U 0 U
Ba-133       0.1276 U
Bi-212 0.6068 0.4512 U 1.019 0.9049
Bi-214 0.4698 0.3829 0.5003 0.4986
Ce-144 0.2012 U 0.3055 -0.1395 U 0.04883 U
Co-58 -0.02202 U 0.01303 U 0.005592 U 0.01073 U
Co-60 -0.01315 U -0.007252 U 0.02792 U 0.0105 U
Cs-134 0.00555 U -0.06057 U -0.004103 U 0.04283 U
Cs-136        
Cs-137 0.08847 0.1567 0.4622 0.02414 U
Eu-152 0.2813 U      
Fe-59 0.01024 U 0.04485 U -0.03266 U -0.04823 U
I-132        
I-133        
K-40 18.67 20.86 18.44 19.82
La-140        
Mn-54 -0.02002 U 0.01046 U -0.003678 U 0.0007372 U
Nb-95 -0.02041 U -0.01696 U -0.003767 U -0.01317 U
Np-239        
Pb-212 0.8541 0.7836 0.9332 0.7861
Pb-214 0.5463 0.5326 0.6023 0.5474
Ra-226 1.472 1.048 1.538 1.017
Ru-103 0.005537 U -0.008193 U -0.008165 U -0.008725 U
Ru-106 0.1507 U 0.0649 U 0.12 U 0.101 U
Sb-124 0.008666 U 0.001675 U 0.006228 U -0.039 U
Sb-125     -0.1271 U  
Tl-208   0.7456 0.8372 0.7673
Y-88      
Zn-65 -0.08087 U -0.005184 U 0.01697 U -0.03032 U
Zr-95 0.008227 U 0.04064 0.03954 U 0.04788 U
SOF 0.007 0.013 0.038  

Notes:
Radiological data are in units of picocuries per gram (pCi/g)
U-not detected (value is not greater than 2 sigma)
UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

OG008-006(212) 
OGO08GUFD006 

10/27/1998

OG008-007 (213) 
OG008GUFD007 

10/27/1998

OG008-008 (214) 
OG008GUFD008 

10/27/1998

OG008-009 (215)
OG008GUFD009

10/27/1998
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Table 2
Summary of Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Station (Key) 
Sample ID
Date Sampled
Ac-228 0.9451  0.9171  0.7527  0.8597
Ag-108m -0.01569 U -0.02584 U -0.03811 U -0.027 U 
Ag-110m 0.02908 U 0.01538 U 0.0166 U -0.05442 U 
Am-241 0 U 0 U 0 U 0 U 
Ba-133        
Bi-212 1.444  1.151  0.5486  1.277
Bi-214 0.5213  0.5689  0.5838  0.6894
Ce-144 0.1063 U -0.1433 U 0.02784 U -0.09709 U 
Co-58 -0.03002 U -0.01109 U 0.01976 U -0.002888 U 
Co-60 -0.02314 U -0.01782 U -0.01315 U -0.009566 U 
Cs-134 -0.01675 U -0.006106 U -0.007399 U -0.02478 U 
Cs-136        
Cs-137 0.01301 U 0.09197  0.1058  0.1419
Eu-152   0.4727 U 0.1414 U  
Fe-59 0.002188 U -0.01811 U 0.01868 U -0.01053 U 
I-132        
I-133        
K-40 21.48  20.05  19.82  19.51
La-140        
Mn-54 0.02201 U -0.008416 U -0.0117 U -0.02162 U 
Nb-95 0.005289 U 0.005053 U 0.02363 U 0.02539 U 
Np-239 0.4135 U      
Pb-212 0.8945  1.031  0.7646  0.7604
Pb-214 0.5675  0.673  0.5188  0.5137
Ra-226 1.521  1.581  0.7853 U 1.854
Ru-103 -0.01506 U -0.005315 U 0.01334 U 0.002074 U 
Ru-106 -0.121 U 0.354  0.05526 U -0.4384 U 
Sb-124 0.01765 U -0.01611 U 0.02085 U 0.03554 U 
Sb-125        
Tl-208 0.9502  1.068  0.7469  0.751
Y-88        
Zn-65 -0.1032 U -0.1576 U -0.07569 U -0.004889 U 
Zr-95 0.01214 U 0.06639  0.02037 U 0.04553 U 
SOF   0.013  0.009  0.012

Notes:
Radiological data are in units of picocuries per gram (pCi/g)
U-not detected (value is not greater than 2 sigma)
UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

10/27/1998 10/27/1998 10/27/1998 10/27/1998
OG008GUFD012 OG008GUFD013 OG008GUFU005 OG008GUFUO10
OG008-012 (218) OG008-013 (219)  OG008-005(211) OG008-010 (216)
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Table 2
Summary of Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Station (Key) 
Sample ID
Date Sampled
Ac-228 1.23  1.27 0.7669 0.425 0.7371
Ag-108m 0.02739 U -0.004382 U 0.02269 U 0.01402 U -0.01561 U
Ag-110m -0.07714 U 0.006567 U -0.02594 U 0.000272 U -0.002035 U
Am-241 0 U 0 U 0 U 0 U 0 U
Ba-133         
Bi-212 0.599 U 1.376 1.037 0.2812 U 0.8078
Bi-214 0.5745  1.444 0.6384   0.458
Ce-144 -0.1961 U -0.1472 U -0.03261 U 0.04868 U 0.0359 U
Co-58 0.001065 U -0.01199 U -0.0309 U -0.01635 U 0.01559 U
Co-60 0.0189 U -0.008674 U -0.03045 U 0.003212 U -0.000000006593 U
Cs-134 -0.1204 U -0.0462 U -0.00694 U 0.02532 U 0.1236
Cs-136         
Cs-137 0.09385  0.02576 U -0.01867 U 0.5348 0.03101 U
Eu-152 0.5417 U       
Fe-59 0.04661 U -0.06656 U -0.06294 U 0.04499 U 0.06363 U
I-132         
I-133         0.6987 U
K-40 22.82  9.503 17.64 8.521 20.11
La-140         0.09433 U
Mn-54 -0.0165 U -0.01643 U 0.002138 U -0.002377 U 0.001212 U
Nb-95 0.008309 U 0.01464 U -0.01336 U 0.005096 U 0.04154
Np-239         
Pb-212 1.067  1.273 0.8163 0.239 0.8137
Pb-214 0.6641  1.644 0.8045 0.3104 0.5279
Ra-226   3.077 1.208   1.456
Ru-103 -0.008568 U 0.009034 U 0.006398 U -0.004095 U 0.003952 U
Ru-106 0.04338 U -0.1985 U 0.3181 0 U 0.05933 U
Sb-124 -0.01541 U -0.02261 U -0.05435 U 0.01422 U 0.02967 U
Sb-125         
Tl-208 0.8034  1.232 0.8476 0.3171 0.7817
Y-88         
Zn-65 -0.01658 U 0.03773 U -0.0279 U -0.03899 U -0.1397 U
Zr-95 -0.04142 U 0.01098 U 0.006428 U 0.01194 U -0.002581 U
SOF 0.008   0.005 0.044 0.018

Notes:
Radiological data are in units of picocuries per gram (pCi/g)
U-not detected (value is not greater than 2 sigma)
UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

OG008-011 (217) 
OG008GUFUO11 

10/27/1998

TS497 (3228) 
TS497 

7/7/1998

TS498 (3229) 
TS498 

7/7/1998

TS499 (3230)  
TS499A 
11/7/1997

TS499 (3230)  
TS499B
7/7/1998
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Table 2
Summary of Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Station (Key) 
Sample ID
Date Sampled
Ac-228 0.4688  0.8071 0.8241 0.8024 0.8426 0.5 51
Ag-108m 0.01768 U -0.003617 U 0.01522 U 0.01818 U -0.005073 U 0.009511 U
Ag-110m -0.01958 U 0.003764 U 0.00146 U 0.03011 U -0.007582 U -0.006528 U
Am-241 0 U 0 U 0 U 0 U 0 U 0 U
Ba-133            
Bi-212 0.6464  1.158 0.6396 0.6754 1.113
Bi-214 0.5035  0.3464 0.4766     0.468
Ce-144 0.08169 U -0.09861 U -0.05716 U -0.1306 U 0.1635 U -0.2697 U
Co-58 0.02353 U -0.0006185 U -0.006957 U -0.005183 U 0.02442 U -0.01995 U
Co-60 0.00773 U 0.02739 U -0.03906 U 0.01546 U 0.007238 U 0.3011
Cs-134 -0.09483 U 0.02516 U 0.0122 U 0.01357 U 0.004826 U 0.01509 U
Cs-136           
Cs-137 0.04782 0.3026 0.1168 0.1574 0.07954 0.6154
Eu-152           
Fe-59 0.01717 U -0.0412 U 0.006659 U 0.03372 U -0.02879 U -0.06689 U
I-132            
I-133           
K-40 11.92  16.1 17.58  3.296 0.3431  13.06
La-140            
Mn-54 -0.03063 U 0.02008 U -0.01278 U 0.004678 U 0.01103 U -0.006236 U
Nb-95 0.03324 -0.007946 U 0.001433 U 0.01626 U 0.04134 U 0.0132 U
Np-239      -1.112 U   
Pb-212 0.5767  0.7492 0.7662 0.7037 0.9512 0.6171
Pb-214 0.39  0.5059 0.4706 0.4576 0.4461 0.4493
Ra-226 0.7882 U 0.8928 U 1.058  1.007 U 1.444 1.448
Ru-103 0.01981 U -0.007704 U 0.01831 U 0.03732 0.03704 -0.01258 U
Ru-106 -0.1634 U -0.07475 U 0.2524 U -0.1182 U 0.07691 U 0.06621 U
Sb-124 0 U -0.008233 U -0.003992 U 0.01052 U 0.001404 U 0 U
Sb-125            
Tl-208 0.4028  0.6633 0.8424 0.7694 0.8213 0.5433
Y-88         0.02468 U  
Zn-65 0.0452 U 0.04268 U 0.1027 U -0.07009 U 0.02991 U 0.09633 U
Zr-95 0.02959 U -0.005276 U 0.01765 U -0.01712 U 0.02687 U 0.004827 U
SOF 0.004  0.025 0.01  0.013 0.006 0.113

Notes:
Radiological data are in units of picocuries per gram (pCi/g)
U-not detected (value is not greater than 2 sigma)
UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

TS500 (3231)
TS500 

7/7/1998

TS511 (3239)
TS511

7/30/1998

TS512 (3240)
TS512

7/30/1998

TS513 (3241)
TS513

7/30/1998

TS514 (3242)
TS514

7/30/1998

TS515 (3243)
TS515

7/30/1998
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Table 2
Summary of Radiological Soil Analytical Results
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Station (Key) 
Sample ID
Date Sampled
Ac-228 0.6751 0.7138 0.6403 0.7365  0.8863
Ag-108m 0.01861 U -0.005473 U -0.003393 U -0.019 U 0.01606 U
Ag-110m 0.01276 U -0.01879 U 0.009278 U 0.02796 U 0 U
Am-241 0 U 0 U 0 U 0 U 0 U
Ba-133          
Bi-212 0.701     -0.01944 U 0.4543 U
Bi-214 0.4176 0.4959 0.394  0.5523  0.4942
Ce-144 -0.0118 U 0.1208 U 0.06059 U -0.001109 U 0.124 U
Co-58 -0.01888 U 0.003775 U -0.01419 U -0.003937 U -0.01331 U
Co-60 0.06243 0.08351 0.01233 U 0.004692 U 0.02477 U
Cs-134 0.00216 U 0.009924 U -0.01949 U -0.02333 U -0.001759 U
Cs-136          
Cs-137 0.09752 0.3148 0.1597 0.05759 0.2357
Eu-152          
Fe-59 -0.01951 U 0.02987 U -0.04401 U -0.02018 U -0.03223 U
I-132       11.42   
I-133          
K-40 15.08 15.42 15.63  18.84  18.1
La-140          
Mn-54 0.025 U -0.03527 U -0.009108 U 0.01352 U 0.021 U
Nb-95 0.004035 U 0.01092 U 0.00557 U 0.03997 0.0529
Np-239          
Pb-212 0.6295 0.7126 0.7765 0.9191  0.9108
Pb-214 0.4989 0.4859 0.4923 0.4674  0.4822
Ra-226 0.6657 U   1.482  1.23  1.75
Ru-103 -0.01181 U 0.01897 U -0.01538 U 0.0005762 U -0.01583 U
Ru-106 -0.02108 U -0.2032 U -0.02325 U 0.1854 U 0.2281 U
Sb-124 0.02024 U -0.0276 U 0.01467 U 0.01209 U 0 U
Sb-125   -0.0184 U   -0.02834 U  
Tl-208   0.65 0.7249 0.7947   
Y-88          
Zn-65 -0.03902 U -0.004833 U -0.07575 U 0.06983 U -0.06053 U
Zr-95 0.009685 U 0 U -0.006137 U 0.02067 U 0.01034 U
SOF 0.021 0.043 0.013  0.005  0.019

Notes:
Radiological data are in units of picocuries per gram (pCi/g)
U-not detected (value is not greater than 2 sigma)
UM-nondetect (value is equal to MDA)
Blank results indicate chemical not analyzed

TS516 (3244) 
TS516 

7/30/1998

TS517 (3245) 
TS517 

7/30/1998

TS518 (3246) 
TS518 

7/30/1998

TS558 (3271) 
TS558 

9/10/1998

TS559 (3272)
TS559 

9/10/1998
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Table 3 
Pre-Removal Characterization Program 
Southeast Construction Fill Area
Yankee Nuclear Power Station, Rowe, MA

Sample Location Field Sample Designation

VOC EPH RCRA 8 
Metals

SCFA-1 x x x

SCFA-2 x x x

SCFA-3 x x x

SCFA-4 x x x

SCFA-5 x x x

SCFA-6 x x x

SCFA-7 x x x

SCFA-8 x x x

SCFA-9 x x x

SCFA-10 x x x

SCFA-11 x x x

SCFA-12 x x x

SCFA-13 x x x

SCFA-14 x x x

SCFA-15 x x x

SCFA-16 x x x

SCFA-17 x x x

SCFA-18 x x x

SCFA-19 x x x

SCFA-20 x x x

SCFA-21 x x x

SCFA-22 x x x

SCFA-23 x x x

SCFA-24 x x x

SCFA-25 x x x

SCFA-26 x x x

SCFA-27 x x x

SCFA-28 x x x

SCFA-29 x x x

SCFA-30 x x x

FD011 x x x

FD012 x x x

MS/MSD-011 x x x

MS/MSD-012 x x x

EB00X x x x

SCFA
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