
cory.pennington
Rectangle

cory.pennington
Rectangle

cory.pennington
Text Box
01747



SENECA SEAD 12 FINAL RI REPORT 

TABLE OF CONTENTS 

Section 

1.0 INTRODUCTION 

Page 

1-1 

1-1 

1-1 

1-4 

1-4 

1-10 

1-10 

1-14 

1-14 

1-1 5 

1-1 7 

1-19 

1-19 

1-24 

1-24 

2.0 

I. 1 

1.2 

1.3 

1.4 

1.5 

1.6 

Purpose of Report 

General Description of SEDA 

SEAD-12: 

1.3. I General Site Description 

1.3.2 Site History 

1 .3 .3 Previous l nvestigations 

Background Information 

1.4.1 

1.4.2 

1.4.3 

1.4.4 

Geology 

Hydrogeology 

Regional/Local Land Use 

Regional Topography 

1.4.5 Regional Climate 

Off-Site Well Inventory 

Report Organization 

STUDY AREA INVESTIGATIONS 

2. 1 Introduction 

2.2 

2.3 

Geophysical Investigation 

2.2 .1 Seismic Refraction Surveys 

2.2.2 Electromagnetic Surveys 

2.2.3 Ground Penetrating Radar Surveys 

Radiological Investigations 

2.3 .1 Survey Units 

2.3.2 Radionuclides of Concern 

2.3.3 Instrument Daily Function Checks 

2.3.4 Radiation Scanning Surveys 

2.3 .4. 1 Instrument Flag Values 

2.3.4.2 Grounds Survey Instrumentation 

2.3 .4.3 

2.3 .4.4 

2.3 .4.5 

Alpha, Beta, and Gamma Scanning Surveys 

Alpha and Beta Direct Measurements 

Exposure Rate Surveys 

2-1 

2- 1 

2-2 

2-2 

2--5 

2-9 

2-9 

2- 10 

2- 14 

2- 16 

2- 16 

2- 16 

2- 18 

2- 19 

2-20 

2-2 1 

November. 200 I 

Page i 

P:\PIT\Projects\SENECA IS l 2RI \REPORT\Final_Nov_0 I \TOC .DOC 



SENECA SEAD 12 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

2. 11 

2.3 .5 Bore Hole Geophysics Survey 

Special Measurements and Sampling 

Soils Gas Survey 

2.5 .1 Sampling 

2.5.2 Analytical Support 

2.5.3 Data Interpretation 

Reference Data Sets 

Soils Jnvestigation 

2.7.1 So il Borings 

2.7 .1.1 

2.7 .1.2 

2.7.2 Test Pits 

Drilling 

Sampling 

2.7.3 Surface Soi l Sampling 

Groundwater Investigat ion 

2.8.1 Monitoring Well Installation 

2.8. 1.1 Overburden Wells 

2.8 .1.2 Shallow Bedrock Wells 

2.8 .2 Monitoring Well Development 

2.8 .3 Groundwater Sampling 

2.8.3. I ESI Program Methodology 

2.8.3.2 RI Program Methodology 

Aquifer Testing Investigation 

2.9.1 Groundwater Level Measurements 

2.9 .2 Rising Head Slug Testing 

Surface Water and Sediment Investigation 

Eco logical Investigation 

2. 11 .1 Site Habitat Characterization 

2. 11.2 Contaminant Specific Impact Analysis 

2. 11 .2 .1 Pathway Analysis 

2. 11 .2.2 Criteria Specific Analysis 

2.11.2.3 Analysis of Toxicological Effects 

FINAL RI REPORT 

2-2 1 

2-22 

2-24 

2-24 

2-26 

2-26 

2-27 

2-27 

2-31 

2-3 1 

2-3 1 

2-32 

2-39 

2-47 

2-60 

2-60 

2-61 

2-64 

2-67 

2-67 

2-7 1 

2-76 

2-76 

2-77 

2-79 

2-92 

2-92 

2-94 

2-95 

2-95 

2-95 

3.0 DETAILED SITE DESCRIPTIONS 3- 1 

3- 1 3. 1 

November. 200 I 

Site Features 

3. I. I Topography 3- 1 

Page ii 

P:\PllW rojects\SENECA \S I 2RI\REPORT\Final_Nov _O I \TOC.DOC 



SENECA SEAD 12 

3.2 

3.3 

3.4 

3.5 

3. 1.2 Surface Water 

Site Geo logy 

3 .2.1 Topsoil and F ill 

3.2.2 T ill 

3 .2.3 Weathered Shale 

3 .2.4 Competent Shale 

3.2 .5 Site Stratigraphy 

Geophys ics 

Hydrogeo logy 

3 .4. I Groundwater Flow Direction 

3.4 .1.1 

3.4.1.2 

Overburden Aquifer 

Shallow Bedrock Aqui fe r 

3.4 .2 Hydraulic Conductiv ity 

3 .4.3 Velocity of Groundwater 

3.4.4 Vertica l Connection -

Till/Weathered Shale & Competent Shale Aqui fers 

Ecological Investigation 

3.5. 1 Site Habitat Characterization 

3 .5.1. I 

3 .5.1.2 

Land Use and Vegetative Cover 

Wildli fe Resources 

3.5.2 Endangered Species and Significant Habitats 

3.5 .3 Resource Value to Humans 

FINAL RI REPORT 

3-3 

3-3 
,., ,., 
.) - .) 

3-5 

3-5 

3-6 

3-8 

3-8 

3-1 6 

3- 16 

3-1 6 

3-20 

3-20 

3-20 

3-23 

3-23 

3-25 

3-25 
,., ,.,.., 
.) - .).) 

3-34 

3-34 

4.0 NA TUR£ AND EXTENT OF IMP ACTS 4- 1 

4-3 4 .1 

4.2 

4 .3 

November. 200 I 

Comparison Criteria for Investigat ion Results 

4 .1.1 Chemica l Data 

4 .1.2 Rad iologica l Ata 

4. 1.2. 1 DCGL Development 

4. 1.2.2 DCGLw Results 

4 .1 .2 .3 Use of the DCGLw to Show Compl iance 

With Release Criterion 

Geophys ical Investigation 

Potential Re lease Areas 

4.3.1 Building 819 and EM-27 

4-3 

4-4 

4-4 

4-6 

4-6 

4-8 

4-8 

4- 13 

Page iii 

P:\Pln Projects\SENECAIS 12RIIREPORn Fi nal_Nov_0 I \TOC .DOC 



SENECA SEA D 12 

4.3.2 

4.3.3 

4.3.4 

4.3.5 

4.3.6 

November. 200 I 

FINAL RJ REPORT 

4.3 .1.l. Gamma Radiation Scanning Resu lts 4-13 

4.3 .1.2 Test Pit Results 4-16 

4.3 .1.3 Surface Soil Results 4-16 

4.3.1.4 Subsurface Soil Results 4-17 

4.3 .1.5 Radionuclide Soi l Results 4-17 

Bui lding 815, Bui lding 816 and EM-28 4-19 

4.3.2.1 Gamma Radiation Scanning Results 4-19 

4.3.2.2 Test Pit Results 4-21 

4 .3.2.3 Surface Soil Results 4-21 

4.3.2.4 Subsurface Soi l Results 4-22 

4 .3.2.5 Radionuclide Soil Results 4-22 

Disposal Pits A and B 4-25 

4.3.3.1 Gamma Radiation Scanning Results 4-25 

4.3.3.2 Test Pit Resu lts 4-25 

4.3.3.3 Surface Soil Results 4-26 

4.3.3.4 Borehole Geophysical Resu lts 4-27 

4.3.3.5 Subsurface Soil Resu lts 4-27 

4.3 .3.6 Radionuc lide Soil Results 4-33 

Disposal Pit C 4-35 

4.3 .4.1 Gamma Radiation Scanning Results 4-35 

4.3.4.2 Test Pit Resu lts 4-37 

4.3 .4.3 Surface Soi l Results 4-38 

4.3.4.4 Subsurface Soil Results 4-38 

4.3 .4.5 Radionuclide Soi l Results 4-39 

Former Dry Waste Disposal Pit Area 4-41 

4.3 .5 .1 Gamma Radiation Scanning Resu lts 4-41 

4.3.5.2 Test Pit Resu lts 4-4 1 

4.3.5.3 Surface Soil Results 4-43 

4.3.5.4 Subsurface Soi l Results 4-43 

4.3.5.5 Tank Sampling Results 4-44 

4.3.5 .6 Radionuclide Soil Results 4-46 

EM-5 4-46 

4.3.6.1 Gamma Radiation Screening Results 4-46 

4.3.6.2 Test Pitting Results 4-49 

4.3 .6.3 Surface Soil Results 4-49 

Page iv 

P:\PIT\Projects\SENECA \S I 2RJ\REPORT\Finnl_Nov _O I \TOC. DOC 



SENECA SEAD 12 

4.4 

4.5 

November. 200 I 

FINAL RI REPORT 

4.3.6.4 Subsurface Soil Results 4-50 

4.3.6.5 Radionuclide Soil Results 4-51 

4.3 .7 EM-6 4-54 

4.3.7.1 Gamma Radiation Screening Results 4-54 

4.3 .7.2 Test Pitting Results 4-54 

4.3.7.3 Surface Soil Results 4-54 

4.3 .7.4 Subsurface Soil Results 4-55 

4.3.7 .5 Radionuclide Soil Results 4-56 

4.3.8 Class III Areas 4-56 

4.3.8.1 Gamma Radiation Scanning Results 4-56 

4.3.8 .2 Test Pitting Results 4-59 

4.3 .8 .3 Surface Soil Sampling Results 4-59 

4.3.8.4 Subsurface Soil Sampling Results 4-60 

4.3.8.5 Radionuclides in Soil Results 4-62 

4.3.8.6 Soil Gas Data 4-62 

4.3.9 Wastewater Treatment Plant 4-62 

4.3.9.1 Surface Soil Results 4-66 

4.3.9.2 Subsurface Soil Results 4-66 

4.3.9.3 Radionuclide Soil Results 4-66 

4.3 .1 0 Re-Sampling of Soil Locations Where Plutonium-239/240 Detected 4-68 

Surface Water Results 4-72 

4.4.1 Surface Water Chemical Results 4-72 

4.4.1.1 Background Surface Water Results 4-72 

4.4 .l .2 SEAD-12 Surface Water Results 4-72 

4.4.1 .3 Downgradient Surface Water Results 4-74 

4.4.2 Surface Water Radiological Results 4- 74 

4.4.2.1 Background Surface Water Radionuclide Results 4-74 

4.4.2.2 SEAD- 12 Surface Water Radionuclide Results 4-74 

4.4 .2.3 Downgradient Surface Water Radionuclide Results 4-75 

Sediment Results 4-75 

4.5 .1 

4.5 .2 

Sediment Chemical Results 4-75 

4.5.1.1 Background Sediment Results 4-78 

4.5 .1.2 SEAD-12 Sediment Results 4-78 

4.5.1.3 Downgradient Sediment Results 4-83 

Sediment Radio logical Results 4-84 

Page v 

P:\PIT\Projects\SENECA \S l 2Rl\REPORT\Final_Nov_ 0 I \TOC.DOC 



SENECA SEA D 12 FINAL RI REPORT 

5.0 

4.6 

4.7 

4.8 

4.5.2.1 

4.5.2.2 

4.5.2.3 

4.5.2.4 

4.5.2.5 

Groundwater Results 

Background Sediment Radionuclide Results 

SEAD-12 Sediment Radionuclide Results 

Downgradient Sediment Radionuclide Results 

Re-Sampling of Sediment Locations Where 

Plutonium-239/240 Detected 

Sediment Gamma Radiation Scanning Results 

4.6.1 Groundwater Chemical Results 

4.6.1.1 

4.6.1.2 

Background Groundwater Results 

SEAD-12 Groundwater Results 

4.6.2 Groundwater Radiological Results 

4.6.2.1 Background Groundwater Radionuclide Results 

4.6.2.2 SEAD-12 Groundwater Radionuclide Results 

Surface of Extent of Impact 

4.7.1 Soils 

4 .7.1.1 Chemical 

4.7.2 Surface Water, Sediment, and Groundwater 

4.7 .2 . 1 Chemical 

4.7.2.2 Radiological 

4.7 .3 Pesticides and PCBs 

4.7 .4 Herbicides 

4.7.5 Metals 

4 .7 .6 Radionuclides 

Sediment 

4 .8.1 Volatile Organic Compounds 

4.8.2 Semivolatile Organic Compounds 

4.8.3 Pesticides and PCBs 

4.8.4 Herbicides 

4.8.5 Metals 

4.8.6 Radionuclides 

4.9 Summary of the Extent oflmpacts at SEAD-12 

4 .10 Building Survey Results 

CONTAMINANT FA TE AND TRANSPORT 

4-84 

4-84 

4-84 

4-86 

4-86 

4-89 

4-89 

4-89 

4-89 

4-90 

4-90 

4-90 

4-92 

4-92 

4-92 

4-97 

4-97 

4-101 

4-78 

4-85 

4-85 

4-85 

4-87 

4-78 

4-78 

4-78 

4-85 

4-85 

4-85 

5-1 

November. 200 I 

Page vi 

P:\PIT\Projects\SENECA \S 12RI\REPORT\Final_Nov_0 I \TOC. DOC 



SENECA SEAD 12 

5. 1 

5.2 

Conceptual Site Model of SEAD-12 

5. I . I Summary of Physical Site Characteri stics 

5.1.2 Summary of Chemical Impacts 

5.1.3 Summary of Radiological Impacts 

5 .1.4 Conceptual Model Summary 

SEAD-12 Contaminant Fate and Transport 

5.2.1 Overview of Compound Fate 

5.2.1.1 Fate of lnorganics 

5.2.1.3 Fate of Organic Compounds 

5.2.3 Site-Specific Compound Fate and Transpott 

5.2.3.1 Metals 

5.2.3.2 Organic Compounds 

5.2.3.3 Radionuclides 

5.2.4 Summary 

FINAL R.I REPORT 

5-1 

5-1 

5-3 

5-4 

5-5 

5-10 

5-10 

5-10 

5-14 

5-20 

5-20 

5-23 

5-25 

5-27 

6.0 HUMAN HEAL THBASELINE RISK ASSESSMENT 6-1 

6-1 

6-2 

6 .1 

6 .2 

November. 200 I 

Overview 

6.1.1 General Sampling Locations and Media 

6.1.2 Methodology and Organization of Document 

ldentification of Chemica ls of Potential Concern 

6.2. 1 S ite-specific Data Co llection Considerations 

6.2.1.1 Background Sampling 

6.2. 1.2 Sampling Locations and Media 

6.2 .1.3 Sampling Methods 

6 .2 .1.4 QA/QC Methods 

6.2.1.5 Analytical Methods 

6.2.2 Data Usability 

6-3 

6-6 

6-7 

6-7 

6-8 

6-8 

6-8 

6-9 

6-9 

6.2.2 . I Documentation 6-10 

6 .2.2.2 Eva luat ion of Analytical Methods 6-10 

6.2.2.3 Evaluation of Quantitation Limits and Data Reduction 6-10 

6.2.2.4 Evaluation of Qualified and Coded Data 6-12 

6.2.2.5 Chemicals in Blanks 6-13 

6 .2.2.6 Precision 6-14 

6 .2.2. 7 Accuracy 6-14 

6.2.2 .8 Representativeness 6- I 5 

Pngc vii 

P:\PIT\Projects\SENECA\S I 2RI\REPORT\Final_Nov_0 I \TOC.DOC 



SENECA SEAD 12 

6.3 

6.4 

November. 200 I 

FfNAL RI REPORT 

6.2.2.9 Comparability 

6.2.2.1 0Completeness 

6.2.3 Site-specific Data Evaluation Considerations 

6.2.4 Data Quantification for Use in the Risk Assessment 

Exposure Assessment 

6.3 . l Overview and Characterization of Exposure Setting 

6.3 .3 Land Use and Potentially Exposed Populations 

6.3.3 .1 Current Land Use 

6.3.3 .2 Potential Future Land Uses 

6.3.3.3 Potentially Exposed Populations 

6.3.4 Identification of Exposure Pathways 

6.3 .4.1 Sources and Receiving Media 

6.3 .4.2 Fate and Transport 

6.3 .4.3 Integration of Exposure Pathways 

6.3.4.6 Summary of Exposure Pathways to be Quantified 

6.3 .5 Quantification of Exposure 

6.3.5.1 Exposure Assumptions 

6.3.5.2 Exposure Scenarios 

6.3.5.3 Inhalation of Particulate Matter in Ambient Air 

6.3 .5.4 Incidental Ingestion of Soil (current and future land use) 

6.3.5.5 Dermal Contact with Soils 

6.3.5.6 Groundwater Ingestion (Future) 

6.3.5.7 Dermal Contact to Groundwater while Showering/Bathing 

6.3 .5.8 Inhalation of Groundwater while Showering/Bathing 

6.3 .5.9 Dermal Contact to Surface Water while Wading 

6.3.5.1 0Dermal Exposure to Sediment 

6.3 .5.11 Incidental Ingestion of Sediment 

6-15 

6-16 

6-16 

6-30 

6-57 

6-57 

6-58 

6-58 

6-60 

6-61 

6-61 

6-61 

6-63 

6-63 

6-66 

6-67 

6-68 

6-88 

6-94 

6-94 

6-97 

6-97 

6-100 

6-] 02 

6-103 

6-104 

6.3 .5.12 Exposure Assessment and Risk Characterizati on 

Methodology for Radionuclides of Potential Concern 

Toxicity Assessment 

6.4 . l Noncarcinogenic Effects 

6.4 . l. I Reference Doses for Oral and Inhalation Exposure 

6.4 . l .2 Reference Doses Values for Dermal Exposure 

6.4 . l .3 Exposure Periods 

6-104 

6-108 

6-108 

6-11 2 

6-113 

6-113 

Page viii 

P:\PIT\Projects\SENECA \S l 2RI\REPORT\Final_Nov _O I \TOC. DOC 



SENECA SEAD 12 

6.5 

FINAL Rl REPORT 

6.4.2 Health Criteria for Carcinogenic Effects 

6.4.2. l Cancer Slope Factors for Oral and Inhalation Exposure 

6-113 

6-117 

6.4 .2.2 Cancer Slope Factors for Dermal Exposure 6-118 

6.4.2.3 Toxic Equivalency Factors 6-118 

6.4.2.4 Cancer Slope Factors for Radionuclides of Potential Concern6-l l 8 

Risk Characterization 

6.5. l Introduction 

6.5. l . l Noncarcinogenic Effects 

6.5 .1.2 Carcinogenic Effects 

6.5 .2 Summary of Cancer and Non cancer Risks 

6.5.2 .1 Disposal Pit A/B 

6.5.2.2 Disposal Pit C 

6.5.2 .3 Former Dry Waste Disposal Pit 

6.5.2.4 Off-Site Wader 

6.5.3 Uncertainty Assessment 

6.5 .3.1 Uncertainty in Data Collection and Evaluation 

6.5 .3.2 Uncertainty in Exposure Assessment 

6-119 

6-119 

6-122 

6-123 

6-124 

6-125 

6-148 

6-149 

6-150 

6-150 

6-150 

6-152 

6.5 .3.3 Uncertainty in Toxicity Assessment 6-153 

6.5.3.4 Uncertainty in Risk Characterization 6-155 

6.5.3.5 Uncertainty Pertaining to Dermal Risks from PAHs in Water6- l 55 

6.5.3.6 Central Tendency Risk 6-156 

6.6 Summary of Chemical and Radiological Human Health Risk Assessment 6-156 

7.0 ECOLOGICAL RJSK ASSESSMENT 7-1 

7-1 

7-2 

7-2 

7-3 

7-3 

7. 1 

7.2 

November. 200 I 

Introduction 

Step I A: Screening-Level Problem Formulation 

7.2. 1 Environmental Setting 

7.2.2 Identification of Ecological COPCs 

7.2.2 . l Identification of Radionuclide CO PCs 

7 .2.2.1.1 Radionuclide Screening for Soil 7-5 

7.2.2 .1 .2 Radionuclide Screening for Sediment 7-8 

7.2.2.1.3 Radionuclide Screening for Surface Water 7-8 

7.2.2.2 Identification of Non-Radionuclide COPCs 7. 11 

7.2 .2.2.1 Soil 7-1 l 

7.2.2 .2.2 Sediment 7-13 

Page ix 

P:\PIT\Projects\SENECA \S I 2RJ\REPORT\Final_Nov_0 I \TOC.DOC 



SENECA SEAD 12 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

August, 2002 

7 .2.2.2.3 Surface Water/ Groundwater 

7.2.3 Preliminary Ecological Conceptual Site Model (CSM) 

Step I B: Screening-Level Effects Evaluation (Toxicity) 

FINAL RJ REPORT 

7-13 

7-14 

7-17 

7.3 . I Invertebrate Risk Screening for Soil and Sediment CO PCs 7-17 

7.3 .2 Amphibian Risk Screening for Surface Water COPCs 7-19 

7.3.3 Development of Wildlife TRVs for Soil and Sediment COPCs 7-19 

Step 2A: Screening-Level Exposure Estimate 

Step 2B: Screening-Level Risk Calculations 

7.5.1 COPCs with NOEL HQs Greater than One 

7.5.1.1 Soil COPCs 

7-20 

7-21 

7-22 

7-22 

7.5.1.1.1 Soil COPCs - Disposal Pit A/B 7.22 

7.5.1.1.2 Soil COPCs - Disposal Pit C 7-23 

7.5.1.1.3 Soil COPCs - Former Dry Waste Disposal Pit 7-28 

7.5.1.2 Sediment COPCs 7-28 

7.5.1.3 Surface Water COPCs 7-28 

7.5.2 Uncertainties for ERA Steps I and 2 

Further Refinement of Contaminants of Concern 

7.6.1 Overall Conservative Evaluation of Ecological 

Risks in Steps I and 2 

7 .6.2 Identification of Soil COCs 

7.6.2.1 Disposal Pit A/B 

7.6.2.2 Disposal Pit C 

7.6.2.3 Former Dry Waste Disposal Pit 

7.6.3 Identification of Sediment/Surface Water COCs 

Risk Management 

7.7. I Impact to Habitat in the Overall Seneca Conservation/ 

Recreation Area 

7.7.2 Site Background 

7.7.3 Soil COCs in Disposal Pit A/B 

7.7.4 Soil COCs in Disposal Pit C 

7.7.5 Soil COCs in Former Dry Waste Disposal Pit 

7.7.6 Sediment/Surface Water COCs 

Summary 

7-32 

7-33 

7-34 

7-36 

7-36 

7-39 

7-40 

7-41 

7-42 

7-43 

7-43 

7-44 

7-44 

7-45 

7-46 

7-46 

Page x 

P:\PIT\Projec ts\SEN ECA \SI 2Rl\REPORT\Fin al_Aug_ 02\ TOC. DOC 



SENECA SEAD 12 FINAL RI REPORT 

LIST OF FIGURES 

1-1 Location Map 1-2 

1-2 Seneca Army Depot Activity Map 1-3 

1-3 Future Land Use l -5 

1-4 Site Plan 1-6 

1-5 Regional Geologic Cross Sections 1-16 

1-6 Regional/Local Land Use Map 1-18 

1-7 Wind Roses 1-2 1 

1-8 Average Monthly Precipitation in Prox imity of Seneca Army Depot Activity 1-23 

1-9 Distribution of Known Private Wells Near SEDA 1-25 

2-1 Investigation Flow Diagram 2-3 

2-2 Seismic Section Locations 2-4 

2-3 Co lor E lectromagnetic Data Map 2-6 

2-4 Ground Penetrating Radar 2- 11 

2-5 Unit Classification Map 2- 12 

2-6 Bore Hole GP Map 2-23 

2-7 Soil Gas Survey Locations 2-25 

2-8 Soil Borings and MW 2-29 

2-9 Test Pits 2-30 

2- 10 Surface So il Locations in the Class 3 Area 2-43 

2-11 Surface Soil Locations at Building 819 and EM-27 

2-12 Surface Soil Sampling at Building 815/816 and EM-28 

2-13 Surface Soil Sampling at Disposal Pit A/B 

2-14 Surface Soil Sampling at Disposal Pit C 

2-15 Surface Soil Sampling at the former Dry Waste Disposal Pit 

2-16 Surface Soil Sampling at EM-5 

2- 17 Surface Soil Sampling at EM-6 

2-18 

2-19 

2-20 

2-2 1 

2-22 

2-23 

Surface Soil Sampling at the former Wastewater Treatment Plant 

Surface Soil Sampling Recollected Locations 

Monitoring Well/ Groundwater Sampling Locations 

Sediment and Surface Water Sampling Locations 

Off-Site and Background Sediment and Surface Water Sample Locations 

Location of Reco llected Sediment Samples 

2-58 

2-59 

2-80 

2-8 1 

2-93 

November, 200 I 

Page xi 

P:\Pln Projects\SENECA \S I 2RJ\REPORn Final_Nov_0 I \TOC. DOC 



SENECA SEAD 12 

3- 1 Site Plan 

3-2 Surface Water Runoff Directions 

3-3 Competent Bedrock Contour Map 

3-4 Geologic Cross Section Locations 

3-5 Geologic Cross Section A-A ' 

3-6 Geo logic Cross Section B-B' 

3-7 Geologic Cross Section C-C' 

3-8 Groundwater Elevation Contour Map - May 1999 

3-9 Groundwater Elevation Contour Map - December 1999 

3- 10 Vegetation Classification 

4-1 Description of Test Pit Contents 

4-2 Resu lts of Gamma Scanning Survey 

4-3 Surface So il Exceedences at Building 819 and EM-27 

4-4 Subsurface Soil Exceedences at Building 819 and EM-27 

4-5 

4-6 

4-7 

4-8 

4-9 

Surface Water Exceedences for SVOC and Pestic ides/ PCBs 

Surface Water Exceedences for Metals 

Sed iment Exceedences for PAHs 

Sediment Exceedences for Pesticides/PCBs 

Sed iment Exceedences for Metal s 

4-10 Groundwater Exceedences 

4-11 Surface Soil Exceedences at Buildings 815/816 and EM-28 

4- 12 Subsurface So il Exceedences at Building 815/8 I 6 and EM-28 

4- 13 Surface Soi I Exceedences at Disposa l Pit A/B 

4-1 4 Radium 226, Lead-214, and Lead-210 Concentrations as a function of 

Depth in Disposal Pits A/B 

4-1 5 Subsurface Soi l Exceedences at Disposal Pit A/B 

4- 16 Surface Soil Exceedences at Disposal Pit C 

4-17 Subsurface Soi l Exceedences at Disposal Pit C 

4-18 Surface So il Exceedences at the former Dry Waste Disposal Pit 

4-1 9 Subsurface So il Exceedences at the former Dry Waste Disposal Pit 

4-20 Surface Soil Exceedences at EM-5 

4-21 Subsurface Soil Exceedences at EM-5 

4-22 Surface Soil Exceedences at EM-6 

4-23 Subsurface Soil Exceedences at EM-6 

FINAL RI REPORT 

3-2 

3.4 

3-7 

3-9 

3- 10 

3- 11 

3-1 2 

3- 17 

3- 18 

3-24 

4-1 2 

4- 14 

4-98 

4-99 

4-80 

4-81 

4-82 

4-32 

November. 200 I 

Pc1ge xii 

P:\PIT\Projects\SEN ECA \S 12RJ\REPOR T\Final _Nov_ O I\ TOC. DOC 



SENECA SEA D 12 FINAL RI RE PORT 

4-24 Surface Soil Exceedences in the Class 3 Area 

4-25 Subsurface Soil Exceedences in the Class 3 Area 

4-26 Surface Soil Exceedences at the former Wastewater Treatment Plant 

4-27 Box and Wisker Plot of Radio logical Scanning Data SEAD-12 Potential Release 

Areas 

5-1 Decay Series, Uranium-238 

5-2 Decay Series, Uranium-235 
5 ,, -.) Decay Series, Thorium-23 2 

5-4 Decay Series, Thorium-230 

6-1 Baseline Risk Assessment Process 

6-2 Exposure Assessment Process 

6-3 Exposure Pathway Summary 

7- 1 Conceptual Site Model for Ecological Ri sk 

4-96 

5-6 

5-7 

5-8 

5-9 

6-4 

6-59 

6-62 

7- 18 

November. 200 1 
Page xiii 

P:\PIT\Projects\SENECA \S 12RI\REPORT\Final_Nov _O I \TOC.DOC 



SENECA SEAD 12 

LIST OF APPENDICES 

Appendix A Radiation Scanning Survey 

Appendix B Field Logs 

Appendix C Survey Data 

Appendix D Hydraulic Conductivity Results 

Appendix E RESRAD Model Inputs and Output for DCGL Development 
(RESRAD Backup for Risk Assessment is found in Appendix L) 

Appendix F Radiation (Gamma) Scanning Survey 

Appendix G Background and Phase I RI Data Soil 
Chemical Inorganics Data-Soil 

Appendix H Background, Phase I RI Chemical and Radiological Data-Sediment 

FfNAL RI REPORT 

Appendix I Background, Phase I RI Chemical and Radiological Data-Surface Water 

Appendix J Background, Phase I RI Chemical and Radiological Data-Ground Water 

Appendix K Soil Gas Data 

Appendix L Human Health Risk Assessment Calculation Tables 

Appendix M Ecological Risk Assessment 

Appendix N Response To Comments 

August. 2002 

Page xiv 

P:\PIT\Projects\SEN EC A \SI 2RI\REPOR T\Final _Aug_ 02\ TOC. DOC 



SENECA SEAD 12 FfNAL RI REPORT 

LIST OFT ABLES 

Page 

1-1 Climatological Data for Seneca Army Depot Activity 1-20 

2-1 Geophysical Anomaly Investigation Summary 2-7 

2-2 Survey Unit Classifications 2- 13 

2-3 Military Items that Contain Radionuclides 2-15 

2-4 Radionuclide Specific Instrument Efficiencies and MDAs 2-17 

2-5 Soi l Boring Sap1pling Summary 2-33 

2-6 Test Pit Soil Sampling Summary 2-40 

2-7 Surface Soil Sampling Summary 2-48 

2-8 SEAD- 12 Monitoring Well Constructi on Details 2-61 

2-9 SEAD-12 Monitoring Well Development Information 2-65 

2-10 Groundwater Sampling and Analysis Summary 2-68 

2-11 SEAD-12 Groundwater Field Sampling Information 2-73 

2-12 SEAD-12 Data for Slug Test Hydraulic Conductivity Determination 2-78 

2- 13 Surface Water Field Sampling Information 2-83 

2-14 Surface Water Sampling and Analysis Summary 2-85 

2- 15 Sediment Sampling and Analysis Summary 2-88 

3-1 Seismic Survey Results SEAD-12 Remedial Investigation Report 3-13 

3-2 Ground Water Elevation Data -S EAD 12 Remedial Investigation Report 3-19 

3-3 Hydraulic Conductivity Data - SEAD 12 Remedial Investigation Report 3-21 

3-4 Species Observed at the SEAD-12 Site 3-26 

4-1 So il Derived Concentration Guide line Levels (DCGLs) 4-7 
4-2 Electromagnetic Anomaly and Test Pit Results 4-9 
4-3 Building 819 Removal Action Results 4- 15 
4-4 Comparison of Summary Statistics in Background Soi l to Building 819 

EM-27 Soi l for Radionuclides 4-18 

4-5 Wilcoxon Rank Sum Calcu lat ion for Compari son of Building8 l 9 

EM-27 Soi l to Background Soil 4-20 

4-6 Comparison of Summary Statistics in Background Soil to Building 815 , 

816 EM-28 Soil for Radionuclides 4-23 

November. 200 1 

Page xv 

P:\PIT\Projects\SENECA \SI 2RJ\REPORT\Final_Nov_0 I \TOC.DOC 



SENECA SEAD 12 FfNAL RJ REPORT 

4-7 

4-8 

4.9 

Wilcoxon Rank Sum Calculations for Comparison of Building 815 , 

816 EM-28 Soi l to Background Soil 

Borehole Geophys ics - Radiological Results 

Compar ison of Summary Statistics in Background Soil to Disposal 

Pit A/B Soi l for Radionuclides 

4-10 Wilcoxon Rank sum Calculations for Comparison of Disposal Pits A/B 

4-11 

4-12 

4- 13 

4- 14 

To Background 

Comparison of Summary Statistics in Background Soi l to Disposal Pit 

Soil for Radionuclides 

Wi lcoxon Rank Sum Ca lculation for Comparison of Disposal Pit C 

To Background 

Sampling Results from Content of Tank Located in Dry Waste Disposal Pit Area 

Comparison of Summary Statistics in Background Soil to Former Dry Waste 

Disposal Pit Soi l for Radionuclides 

4-15 W ilcoxon Rank Sum Calculation for Comparison of the Dry Waste Disposa l 

Pit to Background 

4-16 Comparison of Summary Statistics in Background Soil to EM-5 Soil 

4-24 

4-28 

4-34 

4-36 

4-40 

4-42 

4-45 

4-47 

4-48 

For Radionuclides 4-52 

4-17 Wi lcoxon Rank Sum Calculations for Comparison of EM-5 to Background 4-53 

4-18 Comparison of Summary Statistics in Background Soi l to EM-6 

Soi l for Radionuclides 4-57 

4-19 Wilcoxon Rank Sum Calcu lations for Comparison of EM-6 Soi l to Background Soil 4-58 

4-20 Comparison of Summary Statistics in Background Soi I to Class 3 

Soil to Radionuclides 4-63 

4-21 Wilcoxon Rank Sum Calculations for Comparison of Class 3 Soi l to Background Soil 4-64 

4-22 So il Gas Survey Results 4-65 

4-23 

4-24 

4-25 

Comparison of Summary Statistics in Background Soil to Wastewater Plant 

Outfall Soil for Radionuclides 

Wilcoxon Rank Sum Calcu lations for Comparison of Wastewater Plant 

Outfall Soil to Background Soil for Radionuclides 

Plutonium-239/240 Re-Sampling Results for Surface Soils 

4-26 Comparison of Summary Statistics in Background Surface Water to SEAD-12 

Surface Water for Radionuclides 

4-27 Comparison of Summary Statistics in Background Surface Water to Downgradient 

4-67 

4-69 

4-70 

4-76 

November. 200 I 

Page xvi 

P:\PIT\Projects\SENECA \S I 2RJIREPORT\Final_Nov _O I \TOC.DOC 



SENECA SEAD 12 FINAL R.l REPORT 

Surface Water for Radionuclides 

4-28 Comparison of Summary Statistics in Background Sediment to SEAD- 12 

Sediment for Radionuclides 

4-29 

4-30 

4-31 

4-32 

4-33 

4-34 

4-35 

Comparison of Summary Statistics in Background Sediment to Downgradient 

Sediment for Radionuclides 

Plutonium-239/240 Re-Sampling Results for Surface Soils 

Comparison of Summary Statistics in Background Groundwater to 

SEAD-12 Groundwater 

Exceedence Summary- Surface Soi ls 

Exceedence Summary- Subsurface Soils 

Radiological Exceedence Summary- Surface and Subsurface Soi ls 

Exceedence Summary- Surface Water, Sed iment, and Ground Water 

4-36 Exceedence Summary-Radiological Data for Surface Water, Sediment, and 

Ground Water 

5-1 Sum mary of Fate and Transpo1t Parameters for Selected Organic Compounds of 

Concern 

4-77 

4-85 

4-87 

4-88 

4-9 1 

4-93 

4-94 

4-95 

4-100 

4-102 

5-15 

5-2 Relative Relationship Between Koc and Mobility 5-17 

6-1 Ana lytes Not Detected in Any Sample, By Media 6-17 

6-2A Rationale for Inorganic Constituents Retained for HSA 6-24 

6-28 Rationale for Radionuclide Constituents Retained for HSA 6-25 

6-2C Wilcoxon Rank Sum Calculations for Comparison of Soil Potential Re lease Areas 

to Background 6-26 

6-2D Wilcoxon Rank Sum Calculatio11s for Comparison of Background Groundwater to 

SEAD- 12 Groundwater 6-2 7 

6-2E Wilcoxon Rank Sum Calcu lations for Comparison of Background Sediment to 

Downgradient Sed iment 6-28 

6-2E Wilcoxon Rank Sum Calculations for Comparison of Background Surface Water 

to Downgradient Surface Water 6-29 

6-3A Tota l Soi l Exposure Point Concentration Summary, COPCs Disposal Pit A/B, 

Disposal Pit C, Former Dry Waste Disposal Area, Groundwater, Surface Water, 

Sediment, Downgradient Surface Water, and Downgradient Sediment 

6-3B Source-Term Concentrations: Total On-site Soi l: Disposal Pit A/B, Disposal Pit C, 

Former Dry Waste Disposal Area, Surface Soil Disposal Pit A/8, Disposal Pit C, 

6-33 

November. 200 I 

Page xvii 

P:\PIT\Projects\SENECA \S 12RI \REPORT\Final_Nov_0 I \TOC .DOC 



SENECA SEAD 12 FINAL RI REPORT 

6-4 

6-5A 

6-5B 

6-6 

6-7A 

6-7B 

Former Dry Waste Disposal Area, Groundwater, Surface Water, Sediment, 

Downgradient Surface Water, and Downgradient Sediment ( 11 pages) 

List of Chemical and RadiologicalParameters Quantified in the Human Health Ri sk 

Assessment 

Exposure Factor Assumptions 

Exposure Factor Assumptions for Assessing Radiological Risk 

Suspended Particulate Concentrations Measured at SEDA 

Toxicity Values 

Risk Slope Factors 

6-7C Determination of Submersion Morbidity Slope Factors for Parent Radionuclides 

and Decay Products in Surface Water 

6-7D Determination of Ground Plane Morbidity Slope Factors for Parent Radionuclides 

and Decay Products in Surface Water 

6-8A Ca lculation of Total Noncarcinogenic and Carcinogenic Risks Reasonable 

6-44 

6-55 

6-69 

6-83 

6-90 

6-109 

6-112 

6-120 

6-121 

Maximum Exposure (RME) SEAD-12, Disposal Pit A/8 6-126 

6-8B Calculation of Total Noncarcinogenic and Carcinogenic Risks Reasonable 

Maximum Exposure (RME) SEAD-12, Disposal Pit C 6-128 

6-8C Calculation of Total Noncarcinogenic and Carcinogenic Risks Reasonable 

Maximum Exposure (RME) SEAD-12, Fonner Dry Waste Disposal Pit 6-130 

6-8D Calculation of Total Noncarcinogenic and Carcinogenic Risks Reasonable 

Maximum Exposure (RME) SEAD-12, Downgradient 6-132 

6-9A Ca lculation of Total Noncarcinogenic and Carcinogenic Risks; Central Tendency 

(CT) SEAD-12, Disposal Pit A/8 6- 133 

6-9B Calculation of Total Noncarcinogenic and Carcinogenic Risks; Central Tendency 

(CT) SEAD- I 2, Disposal Pit C 6-13 5 

6-9C Calculation of Total Noncarcinogenic and Carcinogenic Risks; Central Tendency 

(CT) SEAD-12, Former Dry Waste Disposal Pit 6-137 

6-9D Ca lculation of Total Noncarcinogenic and Carcinogenic Risks; Central Tendency 

(CT) SEAD-12, Downgradient 6-139 

6-10 Incremental Lifetime Cancer Risk from Individual Radionuclides and Media -

Total Future Residential Risk - Onsite 6-140 

6-1 I Incremental Lifetime Cancer Risk from Individual Radionuclides and Media -

Total Current Site Worker Risk - Onsite 6-141 

6-12 Incremental Lifetime Cancer Risk from Individual Radionuclides and Media -

Total Future Park Worker Risk- Onsite 6-142 

6-13 Incremental Lifetime Cancer Risk from Individual Radionuclides and Media -

Total Future Construction Worker Risk - Onsite 6-143 

November, 200 I 

Page xviii 

P:\PinProjects\SENECA \S l 2RI \REPORT\Final_No v_0 I \TOC. DOC 



SENECA SEA D 12 Fl AL RI REPORT 

6-14 Incremental Lifetime Cancer Risk from Individual Radionuclides and Media -

Total Future Recreation User ( child) Risk - Onsite 6-144 

6-15 Incremental Lifetime Cancer Risk from Individual Radionuclides and Media -

Total Recreational User (Child) Risk- Downgradient 6-145 

6-16 Total Cancer Risk for Chemical and Radiological Pathways 6-146 

7-1 Chemical Classes Identified as COPCs 7-15 

7-2 Summary of Ecological Hazard Quotient > I - Surface Soil Disposal Pit A/B 7-24 

7-3 Summary of Ecological Hazard Quotient > 1 - Mixed Soil Disposal Pit A/B 7-25 

7-4 Summary of Ecological Hazard Quotient > 1 - Surface Soil Disposal Pit C 7-26 

7-5 Summary of Ecological Hazard Quotient > 1 - Mixed Soil Disposal Pit C 7-27 

7-6 Summary of Ecological Hazard Quotient > I - Surface Soil Dry Waste Disposal Pit 7-29 

7-7 Summary of Ecological Hazard Quotient > 1 - Mixed Soil Dry Waste Disposal Pit' 7-30 

7-8 Summary of Ecological Hazard Quotient > 1 - Sediment and Surface Water 7-31 

7-9 COCs Identified for Further Evaluation 7-49 

August, 2002 

Page xix 

P:\PIT\Projects\SENECA \S l 2Rl\REPOR T\Final_Aug_ 02\ TOC. DOC 



SENECA SEAD 12 

AA 

ABS 

AEC 

AEHA 

AET 

ALARA 

AMC 

AN 

ANOVA 

AOC 

APCS 

AQCR 

ARAR 

AST 

ASTM 

ATSDR 

AW 

AWQC 

AWQS 

B 

BAF 

BALAT 

BALCT 

BAP 

BCF 

BDL 

bis 

BOD 

BRA 

BRAC 

BTEX 

C 

November. 2001 

LIST OF ACRONYMS 

Atomic absorption 

Absorption Fraction 

Atomic Energy Commission 

Army Environmental Hygiene Agency 

Actual Evapotranspiration 

As Low as Reasonably Achievable 

U.S. Army Material Command 

Army-Navy 

Analysis of Variance (Test) 

Area of Concern 

Air Pollution Control System 

Genesee-Finger Lakes Air Quali ty Control Region 

Applicable or Relevant and Appropriate Requirements 

Aboveground Storage Tank 

American Society for Testing and Materials 

Agency for Toxic Substances and Disease Registry 

Drilling Rod Size 

Ambient Water Quality Criteria 

Ambient Water Quality Standards 

Boring 

Bioaccumulation Factor 

Benthic Aquatic L ife Acute Toxicity Criteria 

Benthic Aquatic Life Chronic Toxicity Criteria 

Benzo(a) Pyrene 

Bioconcentration Factor 

Below Detection Limit 

below land surface 

Biological Oxygen Demand 

Baseline Risk Assessment 

Base Realignment and Closure 

Benzene, Toluene, Ethy lbenzene and Xy lene 

Carcinogenic Risk 

FINAL RI REPORT 

Page xx 

P:\PIT\Projects\SENECA \S 12R1\REPORT\Final_Nov _O I \TOC. DOC 



SENECA SEAD 12 

C 

CA 

CaCO3 

CEC 

CERCLA 

CFR 

cfs 

CI 

CLP 

cm 

cm/sec 

CME 

coc 
COD 

COPC 

cpm 

Cr 

CRAVE 

CRT 

CSM 

CT 

CV 

D 

DA 

DARCOM 

DCE 

DCGL 

OCT 

DOD 

DOE 

DDT 

DERA 

DES 

DO 

DOA 

DOD 

November. 200 I 

FINAL RI REPORT 

Classification : For water Class C denotes all surface waters 

Concentration of Particulate-Associated Chemicals in Ambient Ai r 

Calcium Carbonate 

Cation exchange capacity 

Comprehensive Environmental Response, Compensation and Liability Act 

Code of Federal Regulations 

cubic feet per second 

Chloride 

Contract Laboratory Program 

Centimeters 

Centimeters per second 

Central Mine Equipment 

Chemica l of Concern 

Chemical Oxygen Demand 

Chemical of Potential Concern 

counts per minute 

Chromium 

USEPA Carcinogen Risk Assessment Verification Endeavor 

Cathode ray tube 

Conceptual Site Model 

Central Tendency 

Coefficient of Variance 

Absorbed Dose 

Absorbed Dose Per Event 

Development and Readiness Command 

Dichloroethylene 

Derived Concentration Guideline Levels 

Dose Conversion Factor 

1.1-Dichloro - 2-(o-chlorophenyl) - 2-(p-chlorophenyl) 

1.1-Dichloro - 2-(p-chlorophenyl) - 2-(o-chlorophenyl) 

1.1.1-Trichloro - 2-(0-chlorophenyl) - 2-(p-chlorophenyl) ethane 

Defense Environmental Restoration Account 

Diethyl Stilbestrol 

Disolved Oxygen 

Department of the Army 

Department of Defense 

Page xxi 

P:\PIT\Projects\SENECA\S I 2RI\REPORT\Final_Nov _O I \TOC. DOC 



SENECA SEAD 12 

DOE 

DOT 

dpm 

DQO 

DRMO 

DWQS 

E 

EBS 

ED 

EEC 

EF 

Eh 

EIS 

EM 

EMSOFT 

EPA 

EPC 

EPM 

EPT 

EQ 

ERA 
ERAGS 

ERQ 

ES 

ESE 

ESF 

ES1 

ET 

FDA 

FCM 

FI 

FIDLER 

FMP 

FS 

ft 

November, 200 I 

Department of Energy 

Depaitment of Transpo1tation 

Disintegrations Per Minute 

Data Quality Objective 

Defense, Revitalization and Marketing Office 

Drinking Water Quality Standard 

The Emission Rate 

Environmental Baseline Study 

Exposure Duration 

Expected Exposure Point Concentration 

Exposure Factors/Frequency 

Oxidation Reduction Potential 

Environmental Impact Statement 

Electromagnetic 

Emission Model for Soil Organic Fate and Transport 

Environmental Protection Agency 

Explosive Point Concentration 

Equivalent Porous Media 

Ephemeroptera, Plecoptera and Tricoptera 

Eco log ical Quotient 

Ecolog ical Risk Assessment 

Ecological Risk Assessment Guidance for Superfund 

Ecological Risk Quotient 

Engineering-Science, Inc . 

Environmental Science and Engineering 

Environmental Science and Forestry 

Expanded Site Inspection 

Exposure Time Per Event 

Food and Drug Administration 

Food Chain Multipliers 

Fraction Ingested 

Field Instrument for the Detection of Low Energy Radiations 

Forest Management Plan 

Feasibility Study 

Feet 

FINAL RJ REPORT 

Page xxi i 

P:IPI T\Projects\SENECA IS I 2Rl\REPORT\Fi1rnl_Nov_0 I \TOC.DOC 



SENECA SEAD 12 

ft/day 

ft/ft 

ft/sec 

ft/yr 

FWIA 

FWMP 

g 

GA 

GAE 

GC 

GC/MS 

gpm 

GPR 

GRl 

GSSJ 

H 

H3 

HEAST 

HHB 

HJ 

HMX 
HQ 

HSDB 

HSWA 

JAG 

ICF 

IDW 

lLCR 

IR 

IRIS 

IRM 

IRP 

Kd 

Nove mber. 200 I 

Feet per day 

Feet per foot 

Feet per second 

Feet per year 

Fish and Wildlife Impact Analysis 

Fish and Wildlife Management Plan 

gram 

FfNAL RI REPORT 

Classification: The best usage of Class GA waters is as a source of potable water 

supply. Class GA waters are fresh groundwaters 

Geophysical anomaly excavations 

Gas chromatograph 

Gas chromatograph/Mass spectrum 

Gallons per minute 

Ground penetrating radar 

Gas Research Institute 

Geophysical Survey Systems, Inc. 

Dose Equivalent 

Tritium 

Health Effects Assessment Summary Tables 

Human Health Bioaccumulation Criteria 

Hazard lndex 

Octahydro-1 ,3,5, 7-Tetranitro- 1 ,3,5, 7-Tetrazocine 

Core Barrel Size/Hazard Quotient 

Hazardous Substances Data Bank 

Hazardous and Solid Waste Amendments 

lnfiltration 

lnteragency Agreement 

]CF Technology, Incorporated 

Investigation Deri ved Waste 

lncremental Lifetime Cancer Risk 

Ingestion Rate 

Integrated Risk lnformation System 

Interim remedial measure 

Installation Restoration Program 

Partitioning Coefficient 

Page xx iii 

P:\PIT\Projects\SENECA \S l 2R.1 \REPORT\Final_Nov_0 I \TOC. DOC 



SENECA SEAD 12 

Kh 
Koc 

Kp 
LC50 

LOSO 

L/min 

lb 

LEL 

LOAEL 

LOT 

LRA 

111 

mis 

MARSSIM 

MCL 

MCPA 

MCPP 

MCRW 

MDC 

mg/kg 

mg/L 

mg/I 

mg/m3 

MHz 

1111 

Ml£ 

Miniram 

ML 

mL 

mL/g 

mmHg 

mmhos/111 

mR 

MRD 

mrem 

MSL 

November. 200 I 

Hydraulic Conductivity 

Organic carbon coefficient 

Permeability Coefficient 

Median Lethal Concentration 

Median Lethal Dose 

Liters per minute 

pound 

Lowest Effect Level 

Lowest Observed Adverse Effect Level 

Limit of Tolerance 

Local Redevelopment Authority 

meter 

meter per second 

FINAL RI REPORT 

Multi-Agency Rad iological Survey and Site Investigation Manual 

Maximum Contaminant Level 

4-Chloro-2-Methylphenoxy acetic acid 

4-Ch loro-2-Methylphenoxy-2-propion ic acid 

Microwell 

Minimum Detectable Concentration 

Milligrams per kilogram 

Micrograms per liter 

Milligram per liter 

milligrams/cubic meter 

Megahertz 

mile 

Monitoring Instruments for the Environment, Inc. 

Miniature Real-Time Aerosol Meter 

lnorganic Silt 

Milliliter 

milliliter per gram 

Millimeters Mercury 

Millimhos per meter 

Milli Roentgen 

Missouri River Division 

milli roentgen equivalent man 

Mean sea level 

Page xx iv 

l' :\PIT\Pro_j ects\SENECA \SI 2RI\REPORT\Fin al_Nov _O I \TOC. DOC 



SENECA SEAD 12 

MW 

NA 

NAVA 

NBS 

Ne 

NGVD 

NOAA 

NOAEL 

NPL 

NRC 

NRMP 

NSF 

NTU 

NW 

NWT 

NYCRR 

NYS 

NYSDEC 

NYSDOH 

OB 

OD 

ODAST 

OU 

ov 
OVM 

PAH 

Parsons ES 

Pb 

PCB 

pCi 

PDM 

PERC 

PET 

PID 

ppm 

ppmv 

November. 200 I 

Monitor Well 

Not analyzed or not available 

North American Vertical Datum 

National Bureau of Standards 

Noncarcinogenic 

National Geologic Vertical Datum 

National Oceanic Atmospheric Administration 

No Observed Adverse Effect Level 

National Priority List 

Nuclear Regulatory Commission 

National Resources Management Plan 

National Sanitation Foundation 

Nephelometric turbidity units 

Drilling Rod Designation 

National Wildlife Institute 

New York Code of Rules and Regulations 

New York State 

New York State Department of Environmental Conservation 

New York State Depaitment of Health 

Open Burning 

Open Detonation 

One Dimensional Analytical Solute Transp01t 

Operational Unit 

Specific Ovid Quadrangle 

Organic Vapor Meter 

Polynuclear Aromatic Hydrocarbon 

Parsons Engineering Science, Inc. 

Lead 

Plychlorinated Bipheny ls 

pico Curies 

Miniature Real-time Aerosol Monitor Model 

Percolation 

Potential Evapo Transpiration 

Photoionization detector 

parts per million 

Pait Per Million Per Volume 

FfNAL RI REPORT 

Page XXV 

P:\PlnProjects\SENECA IS I 2RIIREPORT\Final_Nov _O I ITOC.DOC 



SENECA SEAD 12 

PM 

PPE 

PR 

PSCR 

Psi 

PT 

PVC 

QA 

QA/QC 

QC 

RAGS 

RAT 

RCRA 

RF 

RfC 

RID 

RI 

RJ /FS 

RME 

ROD 

ROPC 

RPO 

RQD 

SAF 

SARA 

SB 
scs 
SD 

SDEF 

SDG 

SEAD 

sec 

SEDA 

SF 

SFF 

SI 

November, 200 I 

Particulate Matter 

Personal Protective Equipment 

Percent Recovery 

Preliminary Site Characterization Report 

Pounds per square inch 

Monitoring Well 

Polyvinyl Chloride 

Quality Assurance 

Quality Assurance/Quality Control 

Quality Control 

EPA Risk Assessment Guidance for Superfund 

Radiological Assistance Team (onsite Army) 

Resource Conservation and Recovery Act 

Response factor 

Reference Concentration 

Reference Dose 

Remedial Investigation 

Remedial Investigation/Feasibility Study 

Reasonable Maximum Exposure 

Record of Decision 

Radionuclides of Potential Concern 

Relative Percent Difference 

Rock Quality Designation 

Society of American Foresters 

Superfund Amendments and Reauthorization Act 

Soil boring 

Soil Conservation Service 

Sediment 

Standard Default Exposure Factors 

Sample Delivery Group 

Seneca Army Depot (old name) 

Seconds 

Seneca Army Depot 

Slope Factor 

Site Foraging Factor 

Site Investigation 

FINAL RI REPORT 

Page xx,·i 

P:IPI T\Pro_jects\SENECA IS I 2RIIR.EPORT\Final_Nov _O I \TOC.DOC 



SENECA SEAD I 2 

SIPT 

SIR 

SKC 

S04 

SOP 

sow 
sow 
SQL 

ss 
ST 

STF 

SUNY-ESF 

svo 
SVOCs 

SW 

SWMU 

T* 

Tl ,2-DCE 

TAGM 

TAL 

TCE 

TCL 

TCLP 

TDS 

TEC 

TEDE 

TEF 

TEL 

TES 

TIC 

TKN 

TLD 

TOC 

TOX 

TP 

1ovember. 200 I 

Seismic Interpretation Program Terminal 

Subsurface J nterface 

Supplier of Air Sampling Equipment 

Sulfate 

Standard Operating Procedures 

Scope of Work 

Statement of Work 

Sample Quantitator Limits 

Soil sample 

Soil Moisture 

Soi l Transport and Fate 

FfNAL RI REPORT 

State University of NY College of Environmental Science and Forestry 

Semivolatile Organic Compounds 

Semi-Volatile Organic Compounds 

Sediment and surface water sample station 

Solid Waste Management Unit 

Lag Times/Breakthrough Times for an Organic Compound 

trans-1 ,2-Dichloroethylene 

New York State Chemical And Administrative Guidance Memorandum 

Target analyte list 

Trichloroethylene 

Target compound li st 

Toxicity Characteristics Leaching Procedure 

Total dissolved solids 

Toxicological Endpoint Concentration 

Total Effective Dose Equivalent 

Toxicity Equiva lency Factor 

Threshold Effects Level 

Target Environmental Services, Inc. 

Tentatively Identified Compound 

Total Kjeldah Nitrogen 

Thermoluminescent Detector 

Total Organic Carbon 

Total Organic Halogens 

Test Pit 

Page xx vii 

P:\PI T\Projects\SENECA \S I 2RI\REPORT\Final_Nov_0 I \TOC.DOC 



SENECA SEAD 12 

TPH 

TRPH 

TRY 

TS 

UCL 

ug/g 

ug/kg 

ug/L 
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EPA - defined qualifiers for Organic Analyses are as follows: 
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B - This flag is used when the analyte is found in the associated blank as well as in the sample. 

It indicates possible/probable blank contamination and warns the data user to take 

appropriate action. 

C - This flag applies to pesticide results where the identification has been confirmed by 

GC/MS. 

D - This flag identifies all compounds identified in an analysis at a secondary dilution factor. If 

a sample or extract is re-analyzed at a higher dilution factor, as in the "E" flag above, the 

"DL" suffix is appended to the sample number for the diluted sample, and all concentration 

va lues reported are flagged with the "D" flag . 

E - This flag identifies compounds whose concentrations exceed the calibration range of the 

GC/MS instrument for that specific analysis. 

J - Indicates an estimated value. This flag is used either when estimating a concentration for 

tentatively identified compounds where a I: I response is assumed, or when the mass 

spectral data identification criteria but the result is less than the sample quantitation limit 

but greater than zero. 

L - The analyte is a suspected laboratory contaminant. It's presence in the sample is unlikely 

(applies to volatile and semi-volatile organic results). 

S - The compound was detected above instrument saturation levels (applies to semi-volatile 

organic results). 

U - Indicates compound was analyzed for but not detected . 

X - The reported result was derived from instrument response outside the calibration range 

(applies to pesticide/PCB results). 

Y - The reported result is below the specified reporting limit (applies to pesticide/PCB results) . 

EPA - qualifiers for Inorganic Analyses are as follows: 

B - Concentration qualifier which indicates that the reported value was obtained from a reading that 

was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the 

Instrument Detection Limit (IDL). 

U - The analyte was analyzed for but not detected. 

November. 200 I 
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INTRODUCTION 

All data in this appendix have been validated using EPA Region II data validation guidelines. These 

guidelines prescribe the use of the following qualifiers: 

u 
UJ 

J 

R 

November. 200 I 

The analyte was not detected. 

The analyte was not detected; however, the associated reporting limit 1s 

approximate. 

The analyte was positively identified; however, QC results indicate that the 

reported concentration may not be accurate and is therefore an estimate. 

The analyte was rejected due to laboratory QC deficiencies , sample preservation 

problems, or holding time exceedence. The presence or absence of the analyte 

cannot be determined. 
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1.0 INTRODUCTION 

1.1 PURPOSE OF REPORT 

This purpose of this report is to present and summarize details of the Remedial Investigation (RI) 

activities conducted at SEAD-12 at the Seneca Army Depot Activity (SEDA) in Romulus, New 

York. The following report contains sections that: 

• discuss the physical characteristics of the site, 

• present and interpret the analytical results obtained during the investigation program, and 

• idei1tify sources of the potential impacts identified at the site. 

SEDA is included on the federal facilities National Priorities List (NPL) and has been listed since 

July 13, 1989. 

Parsons Engineering Science, Inc. (Parsons ES) has been retained by the United States Army Corps 

of Engineers (USACE) as part of their remedial response activities under the Comprehensive 

Environmental Responsibility, Compensation and Liability Act (CERCLA) to perform these 

activities. 

1.2 GENERAL DESCRIPTION OF SEDA 

SEDA is located approximately 40 miles south of Lake Ontario, near Romulus, New York (Figure 

1-1). The depot lies immediately west of the village of Romulus, NY, 12 miles south of the villages 

of Waterloo and Seneca Falls, and 2.5 miles north of the village of Ovid, NY. The nearest major 

cities are Rochester, NY and Syracuse, NY located 60 miles northwest and northeast, respectively. 

The facility is located in an uplands area, at an elevation of approximately 600 feet Mean Sea Level 

(MSL), that forms a divide separating two of the New York Finger Lakes; Cayuga Lake on the east 

and Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding area. 

New York State Highways 96 and 96A border SEDA to the east and west, respectively. Figure 1-2 

presents a plan view of SEDA. 

The 10,587-acre SEDA facility was constructed in 1941 and has been owned by the United States 

Government and operated by the Department of the Army (DOA) since that date. From its 

inception in 1941 until I 995 , SEDA's primary mission was the receipt, storage, maintenance, and 

supply of military items, including munitions and equipment. The Depot's mission changed in 

early 1995 when the Department of Defense (DOD) recommended closure of the SEDA under its 

Li\'e li nk\seneca\SEAD-12\RJ\draftfi nal\Sect I .doc December 2000 
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SENECA SEAD- 1 Z DRAFT FINAL RI REPORT 

Base Realignment and Closure (BRAC) process. This recommendation was approved by 

Congress on September 28, I 995 and the Depot is scheduled for closure by July 2001. 

In accordance with the requirements of the BRAC process, the Seneca County Board of 

Supervisors established the Seneca Army Depot Local Redevelopment Authority (LRA) in 

October 1995. The primary responsibility assigned to the LRA was to plan and oversee the 

redevelopment of the Depot. The Reuse Plan and Implementation Strategy for Seneca Army 

Depot was adopted by the LRA and approved by the Seneca County Board of Supervisors on 

October 22, 1996. Under this plan and subsequent amendment, areas within the Depot were 

classified as to their most likely future use. These areas included: housing, institutional, 

industrial , an area for the existing navigational LORAN transmitter, recreational/conservation 

and an area designated for a future prison. Figure 1-3 shows the distribution of the planned 

future land use at SEDA. 

1.3 SEAD-12 

1.3.1 General Site Description 

SEAD-12 is located in the northern portion of SEDA within the former nuclear Weapons Storage 

Area (WSA) facility known as the Q Area. Investigation of SEAD-12 originally began as the 

investigation of two separate areas, formerly designated as SEAD-l 2A (Radioactive Waste 

Burial Site - northeast corner of Q) and SEAD- l 2B (Radioactive Waste Burial Site - northeast 

of Buildings 803, 804, and 805). SEAD- l 2A encompassed an area of approximately 1,000 feet 

long by 1,000 feet wide that is suspected to have included up to five separate small burial pits. 

SEAD-12B, is smaller, encompassing an area measuring 300 feet long by 300 feet wide and is 

suspected to have included a 5,000 gallon storage tank and a small dry waste pit. Locations of 

these two historic SEADs are shown on Figure 1-4. 

The bounds of SEAD-12 were expanded in 1995 to include all of the area outlined on 

Figure 1-4, after the completion of the Expanded Site Inspections (ESis) of SEAD- l 2A and 

SEAD-l 2B and the submission of the report summarizing the findings of the ESis at the two 

historic SEADs. This decision was based on the similarity of the chemicals found at the two 

historic SEADs and the general history of the Q Area that suggested that similar constituents 

were likely to exist throughout the larger area. As redefined, SEAD-12 encompasses an area of 

approximately 360 acres, including the areas that were formerly designated as SEAD-12A and 

SEAD- l 2B in ESI. Also included in the investigations of the RI/FS at SEAD- 12 are Building 

715 and a portion of Reeder Creek. Building 715 is a sewage treatment plant that is suspected to 
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