, 13 U.S. ARMY ENGINEER DIVISION
/ w3 HUNTSVILLE, ALABAMA

SENECA ARMY DEPOT ACTIVITY
&

FINAL

EXPANDED SITE INSPECTION
SEVEN HIGH PRIORITY SWMU's
SEAD 4, 16, 17, 24, 25, 26, AND 45

VOLUME 1 OF 2 DECPMBER 1995




720447

EXPANDED SITE INSPECTION REPORT
SEVEN AREAS OF CONCERN
SENECA ARMY DEPOT
ROMULUS, NEW YORK

Prepared For:

Seneca Army Depot
Romulus, New York

Prepared By:

Engineering-Science, Inc.
Prudential Center
Boston, Massachusetts

December 1995



SENBCA SEVEN SWMU HIGH

DRAFT FINAL ESI REPOKT

Section

1.0

TABLE OF CONTENTS

Regional Geologic Setting

Regional Hydrogeologic Setting

Local Hydrology/Hydrogeology

Physical Site Setting
Site History
Existing Analytical Data

Physical Site Setting
Site History
Existing Analytical Data

Physical Site Setting
Site History
Existing Analytical Data

Physical Site Setting
Site History
Existing Analytical Data

Physical Site Setting
Site History
Existing Analytical Data

Physical Site Setting
Site History

INTRODUCTION
1.1 Site Background
1.1.1 General Description
1.1.1.1
1.1.1.2
1.1.1.3 Local Geology
1.1.1.4
1.1.1.5 Land Use
1.1.1.6 Climate
1.1.2 Physical Site Setting and History
1.1.2.1 SEAD+4
1.1.2.1.1
1.1.2.1.2
1.1.2.13
1.1.2.2  SEAD-16
1.1.2.2.1
1.1.2.2.2
1.1.2.2.3
1.1.2.3 SEAD-17
1.1.2.3.1
1.1.2.3.2
1.1.2.33
1.1.2.4 SEAD-24
1.1.2.4.1
1.1.2.4.2
1.1.2.43
1.1.2.5 SEAD-25
1.1.2.5.1
1.1.2.5.2
1.1.2.5.3
1.1.2.6 SEAD-26
1.1.2.6.1
1.1.2.6.2
1.1.2.6.3

Existing Analytical Data

1-1

1-3

1-6

1-8
1-12
1-18
1-24
1-26
1-30
1-34
1-35
1-35
1-37
1-37
1-38
1-38
1-40

- 1-40

1-40
1-40
1-42
1-43
1-43
1-43
1-45
1-45
1-45
1-45
1-47
1-47
1-47
1-47
1-49
1-49

May, 1994

KASENECA\ISWMUHIGH\TEXTAXTOC



SENECA SEVEN SWMU HIGH

DRAFT FINAL ESI REPORT

2.0

1.2

TABLE OF CONTENTS

(Continued)
1.1.2.7 SEAD-45
1.1.2.7.1 Physical Site Setting
1.1.2.7.2 Site History

1.1.2.7.3 Existing Analytical Data

Report Organization

STUDY AREA INVESTIGATION

2.1
2.2

2.3

2.4

2.5

2.6

2.7

Introduction

Methodology

2.2.1 Geophysical Investigation

222 Soil Sampling Programs

2.2.3 Monitoring Well Installation

2.2.4 Monitoring Well Development

2.2.5 Groundwater Sampling

2.2.6 Surface Water and Sediment Sampling Procedures
2.2.7 Sampling Procedures for Other Materials
SEAD-4: Munitions Washout Facility Leachfield
2.3.1 Chemicals of Interest

2.3.2 Media To Be Investigated

2.3.3 Analytical Program

SEAD-16: Building S-311 Abandoned Deactivation Furnace
2.4.1 Chemicals of Interest

242 Media To Be Investigated

243 Analytical Program

SEAD-17: Building 367 Existing Deactivation Furnace
2.5.1 Chemicals of Interest

25.2 Media To Be Investigated

253 Analytical Program

SEAD 24: Abandoned Powder Burning Pit

2.6.1 Chemicals of Interest

2.6.2 Media To Be Investigated

2.6.3 Analytical Program

SEAD 25: Fire Training Pit and Demonstration Pad
2.7.1 Chemicals of Interest

2.7.2 Media To Be Investigated

2.73 Analytical Program

1-50
1-50
1-50
1-52
1-52

2-1

2-1

2-6

2-6
2-10
2-12
2-13
2-16
2-20
2-20
2-21
2-21
2-21
2-29
2-29
2-30
2-30
2-33
2-33
2-37
2-37
2-41
2-41
2-41
2-41
2-46
2-46
2-46
2-46
2-49

May, 1994

KA\SENECAVISWMUHIGH\TEXT\TOC



SENECA SEVEN SWMU HIGH

DRAFT FINAL ESI REPORT

3.0

2.8

2.9

GEOLOGICAL,
SEAD-4

3.1

3.2

3.3

3.4

35

TABLE OF CONTENTS
(Continued)

SEAD 26: Fire Training Pit and Area

2.8.1

2.8.2

2.83

Chemicals of Interest
Media To Be Investigated
Analytical Program

SEAD 45: Open Detonation Facility

29.1
2.9.2
293

3.1.1
3.1.2

3.13

SEAD-16

321
322
323

SEAD-17

331
332
3.33

SEAD-24

34.1
342

343

SEAD-25

3.5.1
35.2
353

Chemicals of Interest
Media To Be Investigated
Analytical Program

GEOPHYSICAL, AND HYDROLOGICAL SETTING

Site Geology

Geophysics

3.1.2.1  Seismic Survey
3.1.2.2  EM-31 Survey

3.1.2.3  GPR Survey

Site Hydrology and Hydrogeology

Site Geology
Geophysics
Site Hydrology and Hydrogeology

Site Geology
Seismic Survey
Site Hydrology and Hydrogeology

Site Geology

Geophysics

3.4.2.1  Seismic Survey
3.42.2 EM-31 Survey

3.4.2.3 GPR Survey

Site Hydrology and Hydrogeology

Site Geology
Seismic Survey
Site Hydrology and Hydrogeology

2-49
2-51
2-51
2-56
2-56
2-56
2-56
2-61

3-1
3-1
3-1
3-1

3-3

33

3-6

39

39
3-12
3-12
3-14
3-14
3-14
3-18
3-18
3-18
3-21
3-21
3-23
3-23
3-28
3-28
3-28
3-31
3-31

May, 1994

K:\SENECA\TSWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH

DRAFT FINAL ESI REPORT

4.0

TABLE OF CONTENTS

(Continued)

3.6 SEAD-26 3-36
3.6.1 Site Geology 3-36

3.6.2 Geophysics 3-37
3.6.2.1  Seismic Survey 3-37

3.6.2.2 GPR Survey 3-37

3.6.2.3  Excavation of Geophysical Anomalies 343

3.6.3 Site Hydrology and Hydrogeology 3-43

3.7 SEAD-45 3-44
3.7.1 Site Geology 3-44

3.7.2 Geophysics 347
3.7.2.1 EM-31 Survey 347

3.7.2.2  GPR Survey 347

3.7.2.3  Excavation of Geophysical Anomalies 3-52

3.73 Site Hydrology and Hydrogeology 3-53
NATURE AND EXTENT OF CONTAMINATION 4-1
4.1 SEAD-4 4-3
4.1.1 Introduction 4-3

4.1.2 Soil 43
4.12.1 Volatile Organic Compounds 4-3

4.1.2.2  Semivolatile Organic Compounds 4-16

4.1.2.3  Pesticides and PCBs 4-18

4.1.2.4  Herbicides 4-18

4125 Metals 4-18

4.1.2.6  Nitroaromatics 4-21

4.1.2.7 Indicator Compounds 4-21

4.1.3 Groundwater 4-21
4.1.3.1 Volatile Organic Compounds 4-23

4.1.3.2  Semivolatile Organic Compounds 4-23

4.1.3.3  Pesticides and PCBs 4-23

4.1.3.4  Herbicides 4-23

4.13.5 Metals 4-23

4.1.3.6  Nitroaromatics 4-24

4.1.3.7 Indicator Parameters 4-24

4.1.4 Surface Water 4-24
4.1.4.1 Volatile Organic Compounds 4-24

May, 1994

KASENECA\TSWMUHIGH\TEXT\TOC



SENECA SEVEN SWMU HIGH

DRAFT FINAL ESI REPORT

4.2

TABLE OF CONTENTS

4.1.42
4,143
4.1.4.4
4145
4.1.4.6
4.14.7
4.1.5 Sediments
4.1.5.1
4.1.5.2
4.1.5.3
4.1.5.4
4155
. 4.1.5.6
4.15.7

(Continued)

Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

4.1.6 Tetatively Identified Compounds

SEAD-16

42.1 Introduction

4.2.2 Soil
4.2.2.1
4222
4223
4224
4.2.2.5
4.2.2.6
4.2.2.7

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

4.2.3 Groundwater

4.2.3.1
4232
4233
4234
42.3.5
4.2.3.6
4.2.3.7

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Parameters

4.2.4 Standing Water

4.24.1
4242

Volatile Organic Compounds
Semivolatile Organic Compounds

4-24
4-24
4-26
4-26
4-26
4-26
4-26
4-29
4-29
4-29
4-30
4-30
4-30
4-30
4-30
4-31
4-31
4-31
4-31
4-38
4-40
4-40
4-41
4-43
4-43
4-44
4-44
4-44
4-44
4-44
4-44
4-46
4-46
4-46
4-46
4-46

May, 1994

K:ASENECA\TSWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HGH

DRAFT FINAL ESI REPOKT

4.3

4.4

4.2.4.3
4244
4.2.4.5
4.2.4.6
4.2.4.7

TABLE OF CONTENTS

(Continued)

Pesticides and PCBs
Herbicides

Metals
Nitroaromatics
Indicator Compounds

4.2.5 Building Material Sampling

4.2.5.1

Asbestos

4.2.6 Tentatively Identified Compounds

SEAD-17

4.3.1 Introduction

43.2 Soil
43.2.1
4322
4323
4324
4325
4.3.2.6
43.2.7

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

4.3.3 Groundwater

4.3.3.1
4.3.3.2
4.3.33
4334
4.3.3.5
4.3.3.6
4.33.7

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

4.3.4 Tentatively Identified Compounds

SEAD-24

4.4.1 Introduction

4.4.2 Soil
4421
4.4.2.2
4.4.2.3
44.2.4

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

4-46
4-48
4-48
4-48
4-48
4-48
4-48
4-50
4-50
4-50
4-50
4-51
4-51
4-61
4-61
4-62
4-62
4-64
4-64
4-64
4-64
4-66
4-66
4-66
4-66
4-66
4-66
4-67
4-67
4-67
4-67
4-76
4-76
4-77

May, 1994

KASENECA\ISWMUHIGH\TEXTA"TOC



SENECA SEVEN SWMU HiGH

DRAFT FINAL ESI REPORT

TABLE OF CONTENTS
(Continued)

4425  Metals
4.42.6 Nitroaromatics
4427 Indicator Compounds
443 Groundwater
443.1 Volatile Organic Compounds
4432  Semivolatile Organic Compounds
4433  Pesticides and PCBs
4.43.4  Herbicides
4435  Metals
4.43.6 Nitroaromatics
4.43.7 Indicator Compounds
44.4 Tentatively Identified Compounds

4.5 SEAD-25
4.5.1 Introduction
45.2 Soil

452.1 Volatile Organic Compounds
45.2.2  Semivolatile Organic Compounds
4.5.2.3  Pesticides and PCBs
45.2.4  Herbicides
45.25  Metals
45.2.6 Indicator Compounds

453 Groundwater
45.3.1 Volatile Organic Compounds
4.5.3.2  Semivolatile Organic Compounds
4.5.3.3  Pesticides and PCBs
4.5.3.4  Herbicides
4535 Metals
45.3.6 Indicator Compounds

4.5.4 Tentatively Identified Compounds

4.6 SEAD-26
4.6.1 Introduction
4.6.2 Soil

4.6.2.1 Volatile Organic Compounds
4.6.2.2  Semivolatile Organic Compounds

4-77
4-80
4-80
4-80
4-80
4-80
4-80
4-80
4-80
4-80
4-83
4-83
4-83
4-83
4-83
4-83
4-89
4-90
4-91
4-91
4-92
4-92
4-94
4-94
4-96
4-96
4-96
4-96
4-96
4-97
4-97
497
4-97
4-108

May, 1994

KASENECA\ISWMUHIGH\TEXT\TOC



SENECA SEVEN SWMU HIGH

DRAFT FINAL ESI REPORT

4.7

TABLE OF CONTENTS

4.6.2.3
4.6.2.4
4.6.2.5
4.6.2.6
4.6.2.7

(Continued)

Pesticides and PCBs
Herbicides

Metals
Nitroaromatics
Indicator Compounds

4.6.3 Groundwater

4.6.3.1
4.6.3.2
4.6.3.3
4.6.3.4
4.6.3.5
4.6.3.6
4.6.3.7

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

4.6.4 Surface Water

4.6.4.1
4642
464.3
4644
4.6.4.5
4.6.4.6
4.6.4.7
4.6.5 Sediments
4.6.5.1
4.6.5.2
4653
4654
4.6.5.5
4.6.5.6
4.6.5.7

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

Volatile Organic Compounds
Semivolatile Organic Compounds
Pesticides and PCBs

Herbicides

Metals

Nitroaromatics

Indicator Compounds

4.6.6  Tentatively Identified Compound

SEAD-45

4.7.1 Introduction

4.7.2 Soil
4.7.2.1

Volatile Organic Compounds

4-110
4-110
4-111
4-112
4-112
4-113
4-113
4-113
4-113
4-116
4-116
4-116
4-116
4-117
4-117
4-117
4-117
4-117
4-117
4-119
4-119
4-119
4-119
4-119
4-121
4-121
4-121
4-121
4-121
4-122
4-122
4-122
4-123
4-123

May, 1994

KASENECAVISWMUHIGH\TEXT\TOC



SENBECA SEVEN SWMU HIGH

DRAFT FINAL ESI REFORT

4.7.3

4.7.4

4.7.5

4.7.6

TABLE OF CONTENTS
(Continued)

4.7.2.2  Semivolatile Organic Compounds
4.7.2.3  Pesticides and PCBs

4.7.2.4  Herbicides

4.7.2.5 Metals

4.7.2.6  Nitroaromatics

4.7.2.7 Indicator Compounds
Groundwater

4.7.3.1 Volatile Organic Compounds
4.7.3.2  Semivolatile Organic Compounds
4.73.3  Pesticides and PCBs

4.7.3.4  Herbicides

4.7.3.5 Metals

4.7.3.6  Nitroaromatics

4.7.3.7 Indicator Compounds

Surface Water

4.7.4.1 Volatile Organic Compounds
4.7.4.2  Semivolatile Organic Compounds
4.7.4.3  Pesticides and PCBs

4.7.4.4  Herbicides

4.74.5 Metals

4.7.4.6  Nitroaromatics

4.7.4.7 Indicator Compounds

Sediment

4.7.5.1 Volatile Organic Compounds
4.7.5.2  Semivolatile Organic Compounds
4.7.5.3  Pesticides and PCBs

4.7.5.4 Herbicides

4.7.5.5 Metals

4.7.5.6  Nitroaromatics

4.7.5.7 Indicator Compounds
Tentatively Identified Compounds

4-123
4-129
4-130
4-130
4-131
4-133
4-133
4-133
4-133
4-135
4-135
4-135
4-135
4-136
4-136
4-136
4-136
4-136
4-136
4-138
4-138
4-139
4-139
4-139
4-139
4-139
4-142
4-142
4-142
4-142
4-143

May, 1994

KASENECAVISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH

DRAFT FINAL ESI REFORT

5.0

TABLE OF CONTENTS
(Continued)

HEALTH AND ENVIRONMENTAL CONCERNS

5.1
5.2

53

5.4

Exposure Pathway Summaries
SEAD-4
5.2.1 Potential Source Areas and Release Mechanisms
5.2.2 Potential Exposure Pathways and Receptors
5.2.2.1 Ingestion and Dermal Exposure Due
To Surface Water and Sediment
5.2.2.2  Soil Ingestion and
Dermal Contact
5.2.2.3  Groundwater Ingestion, Inhalation, and
Dermal Contact
5.2.2.4 Dust Inhalation and Dermal Contact
5.2.3 Summary of Affected Media
SEAD-16
5.3.1 Potential Source Areas and Release Mechanisms
5.3.2 Potential Exposure Pathways and Receptors
5.3.2.1  Ingestion and Dermal Exposure Due to
Surface Water Runoff and Sediment
5.3.2.2  Dust Inhalation and Dermal Contact
5.3.2.3  Soil Ingestion and Dermal Contact
5.3.2.4  Groundwater Ingestion, Inhalation, and
Dermal Contact
5.3.3 Summary of Affected Media
SEAD-17
5.4.1 Potential Source Areas and Release Mechanisms
542 Potential Exposure Pathways and Receptors
5.4.2.1 Ingestion and Dermal Exposure Due
to Surface Water Runoff and Sediment
5.4.2.2 Dust Inhalation and Dermal Contact
5.4.2.3  Soil Ingestion and Dermal Contact
5.4.2.4  Groundwater Ingestion, Inhalation, and
Dermal Contact
543 Summary of Affected Media

5-1
5-1
5-2
5-2
5-2

5-4

5-5
5-5
5-5

5-8
5-9

5-9
5-11
5-11
5-11

5-12
5-14
5-14
5-15

5-15
5-15
5-17

5-17
5-17

May, 1994

KASENECAVISWMUHIGH\TEXT\TOC



DRAFT FINAL ESI REPORT

5.5

5.6

5.7

5.8

SEAD-24

TABLE OF CONTENTS

(Continued)

5.5.1 Potential Source Areas and Release Mechanisms
5.5.2 Potential Exposure Pathways and Receptors

5.5.2.1

5.5.2.2
5.52.3

Ingestion and Dermal Exposure Due to
Surface Water Runoff and Sediment
Soil Ingestion and Dermal Contact
Groundwater Ingestion, Inhalation, and
Dermal Contact

5.53 Summary of Affected Media

SEAD-25

5.6.1 Potential Source Areas and Release Mechanisms
5.6.2 Potential Exposure Pathways and Receptors

5.6.2.1

5.6.2.2

5.6.2.3
5.6.2.4

Ingestion and Dermal Exposure Due to
Surface Water Runoff and Sediment
Inhalation of and Dermal Contact with
Dust and/or Volatile Emissions

Soil Ingestion and Dermal Contact
Groundwater Ingestion, Inhalation, and
Dermal Contact

5.6.3 Summary of Affected Media

SEAD-26

5.7.1 Potential Source Areas and Release Mechanisms
5.7.2 Potential Exposure Pathways and Receptors

5721

5.7.22

5.7.23
57.2.4

Ingestion and Dermal Exposure to
Surface Water Runoff and Sediment
Inhalation of and Dermal Contact with
Dust and/or Volatile Emissions

Soil Ingestion and Dermal Contact
Groundwater, Ingestion, Inhalation, and
Dermal Contact

5.7.3 Summary of Affected Media

SEAD-45

5.8.1 Potential Source Areas and Release Mechanisms
5.8.2 Potential Exposure Pathways and Receptors

5-18
5-18
5-19

5-19
5-21

5-21
5-21
5-23
5-23
5-24

5-24

5-24
5-26

5-26
5-26
5-27
5-27
5-28

5-28

5-30
5-30

5-30
5-30
5-33
5-33
5-33

May, 1994

KASENECAVISWMUHIGH\TEXT\TOC



DRAFT FINAL ESI REPORT

6.0

7.0

5.83

TABLE OF CONTENTS
' (Continued)

5.8.2.1 Ingestion and Dermal Exposure Due to
Surface Water and Sediment

5.8.2.2  Inhalation of Fugitive Dust Emissions

5.8.2.3  Soil Ingestion and Dermal Contact

5.8.2.4  Groundwater Ingestion, Inhalation and
Dermal Contact

Summary of Affected Media

QUALITY ASSURANCE/QUALITY CONTROL

6.1
6.2

Chemical

Data Quality

Data Quantity Objectives

RECOMMENDATIONS FOR FUTURE ACTION

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8

Introduction

SEAD-4:

SEAD-16:
SEAD-17:
SEAD-24:
SEAD-25:
SEAD-26:
SEAD-45:

Munitions Washout Facility Leachfield

Building S-311 Abandoned Deactivation Furnace
Building 367 Existing Deactivation Furnace
Abandoned Powder Burning Pit

Fire Training and Demonstration Pad

Fire Training Pit and Area

Open Detonation Facility

5-34
5-36
5-36

5-36
5-36

6-1
64

7-1

7-1
7-2
7-2
7-3

74
74

May, 1994

KASENECA\TSWMUHIGH\TEXT\TOC



SENECA SEVEN SWMU HIGH DRAFT FINAL EX REFORT

LIST OF TABLES

1.1-1 Seven Areas of Concern to be Investigated

1.1-2 Background Concentrations of Elements in Soils of the Eastern United States with
Specific Data for New York State

1.1-3 Average and Individual Background Concentrations of Metals in Soils at SEDA

1.1-4 Climatological Data for Seneca Army Depot

2.1-1 Summary of Chemical Constituents of Concern

2.1-2 SWMU-Specific EPA Analytical Methods and Selection Rationale

2.1-3 Summary of Laboratory Analyses

2.2-1 Monitoring Well Construction Details

2.2-2 Monitoring Well Development Information

2.2-3 Monitoring Well Field Sampling Information

2.3-1 SEAD-4 Soil Sampling Summary

2.3-2 SEAD-4 Test Pit Sampling Summary

2.4-1 SEAD-16 Solid Materials from Building S-311 Abandoned Deactivation Furnace

2.5-1 SEAD-17 Soil Sampling Summary

2.6-1 SEAD-24 Soil Sampling Summary

2.7-1 SEAD-25 Soil Sampling Summary

2.8-1 SEAD-26 Soil Sampling Summary

2.9-1 SEAD-45 Test Pit Sampling Summary

3.1-1 SEAD+4, Results of Seismic Refraction Survey

3.1-2 SEAD-4, Monitoring Well Water Level Summary

3.2-1 SEAD-16, Results of Seismic Refraction Survey

3.2-2 SEAD-16, Monitoring Well Water Level Summary

3.3-1 SEAD-17, Results of Seismic Refraction Survey

3.3-2 SEAD-17, Monitoring Well Water Level Summary

3.4-1 SEAD-24, Results of Seismic Refraction Survey

3.4-2 SEAD-24, Monitoring Well Water Level Summary

3.5-1 SEAD-25, Results of Seismic Refraction Survey

3.5-2 SEAD-25, Monitoring Well Water Level Summary

3.6-1 SEAD-26, Results of Seismic Refraction Survey

3.6-2 SEAD-26, Monitoring Well Water Level Summary

3.7-1 SEAD-45, Monitoring Well Water Level Summary

4.1-1 SEAD-4, Soil Analysis Results

May, 1994 KASENECA\TSWMUHIGH\TEXT\TOC



SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REFOXT

4.1-2
4.1-3
4.14
4.2-1
4.2-2
4.2-3
4.24
4.3-1
4.3-2
4.4-1
4.4-2
4.5-1
4.5-2
4.6-1
4.6-2
4.6-3
4.64
4.7-1
4.7-2
4.73
4.74
6.2-1

LIST OF TABLES
(Con’t)

SEAD-4, Groundwater Analysis Results
SEAD-4, Surface Water Analysis Results
SEAD-4, Sediment Analysis Results
SEAD-16, Soil Analysis Results

SEAD-16, Groundwater Analysis Results
SEAD-16, Standing Water Analysis Results
SEAD-16, Bulk Sample Asbestos Analysis Results
SEAD-17, Soil Analysis Results

SEAD-17, Groundwater Analysis Results
SEAD-24, Soil Analysis Results

SEAD-24, Groundwater Analysis Results
SEAD-25, Soil Analysis Results

SEAD-25, Groundwater Analysis Results
SEAD-26, Soil Analysis Results

SEAD-26, Groundwater Analysis Results
SEAD-26, Surface Water Analysis Results
SEAD-26, Sediment Analysis Results
SEAD-45, Soil Analysis Results

SEAD-45, Groundwater Analysis Results
SEAD-45, Surface Water Analysis Results
SEAD-45, Sediment Analysis Results
Comparison of Proposed Field Work to Actual Field Work

May, 1994

KASENECA\ISWMUHIGH\TEXT\TOC



SENECA SEVEN SWMU HIGH

DRAFT FINAL ESI REPORT

LIST OF FIGURES

1.11 SWMU Classifications Flow Chart
1.1-2 Location Map

1.1-3 Seneca Army Depot Map

1.14 Geologic Map of Seneca County
1.1-5 Bedrock Stratigraphic Column

1.1-6 Physiographic Map of Seneca County
1.1-7 General Soils Map, Seneca County, New York
1.1-8 Overall Site Plan and SWMU/AOC Location Map

1.19 Regional/Local Land Use Map
1.1-10 Wind Rose, Syracuse, New York
1.1-11 Average Monthly Precipitation in Proximity of Seneca Army Depot

1.1-12
1.1-13
1.1-14
1.1-15
1.1-16
1.1-17
1.1-18

2.3-1
2.3-2
2.4-1
2.4-2
2.4-3
2.44
2.5-1
2.5-2
2.6-1
2.6-2
2.7-1
2.7-2
2.8-1
2.8-2
2.9-1
2.9-2

SEAD-4, Site Plan

SEAD-16, Site Plan
SEAD-17, Site Plan
SEAD-24, Site Plan
SEAD-25, Site Plan
SEAD-26, Site Plan
SEAD-45, Site Plan

SEAD-4, Location of Geophysical Surveys
SEAD+4, Location of Sampling Points

SEAD-16, Location
SEAD-16, Location
SEAD-16, Asbestos

of Geophysical Surveys
of Sampling Points
Sample Locations

SEAD-16, Floor Sample Locations

SEAD-17, Location
SEAD-17, Location
SEAD-24, Location
SEAD-24, Location
SEAD-25, Location
SEAD-25, Location
SEAD-26, Location
SEAD-26, Location
SEAD-45, Location
SEAD-45, Location

of Geophysical Surveys
of Sampling Points
of Geophysical Surveys
of Sampling Points
of Geophysical Surveys
of Sampling Points
of Geophysical Surveys
of Sampling Points
of Geophysical Surveys
of Sampling Points

May, 1994

KASENECAVISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

LIST OF FIGURES (Cont’d)

3.1-1 SEAD-4, EM Survey, Quadrature Response
3.1-2 SEAD-4, EM Survey, In-Phase Response
3.1-3 SEAD-4, GPR Profile A-A’

3.14 SEAD-4, GPR Profile B-B’

3.1-5 SEAD-4, Groundwater Elevation Map

3.2-1 SEAD-16, Groundwater Elevation Map
3.3-1 SEAD-17, Groundwater Elevation Map
3.4-1 SEAD-24, EM Survey, Quadrature Response
3.4-2 SEAD-24, EM Survey, In-Phase Response
3.4-3 SEAD-24, GPR Profile A-A’

3.4-4 SEAD-24, GPR Profile B-B’

3.4-5 SEAD-24, Groundwater Elevation Map
3.5-1 SEAD-25, Groundwater Elevation Map
3.6-1 SEAD-26, GPR Anomaly Map

3.6-2 SEAD-26, GPR Profile A-A’

3.6-3 SEAD-26, GPR Profile B-B’

3.6-4 SEAD-26, GPR Profile C-C’

3.6-5 SEAD-26, Groundwater Elevation Map
3.7-1 SEAD-45, EM Survey, Quadrature Response
3.7-2 SEAD-45, EM Survey, In-Phase Response
3.7-3 SEAD-45, GPR Profile A-A’

3.7-4 SEAD-45, GPR Profile B-B’

3.7-5 SEAD-45, Groundwater Elevation Map

4.1-1 SEAD-4, Total SVOs in Surface Soils
4.1-2 SEAD-4, Copper in Surface Soils
4.2-1 SEAD-16, Total SVOs in Surface Soils
4.2-2 SEAD-16, Lead in Surface Soils

4.3-1 SEAD-17, Total SVOs in Surface Soils
4.3-2 SEAD-17, Lead in Surface Soils

4.4-1 SEAD-24, Arsenic in Surface Soils
4.5-1 SEAD-25, BTEX in Soils

452 SEAD-25, BTEX in Groundwater
4.6-1 SEAD-26, Total SVOs in Surface Soils
4.6-2 SEAD-26, TPH in Surface Soils

4.7-1 SEAD-45, Total SVOs in Surface Soils
4.7-2 SEAD-45, Explosives in Surface Soils

May, 1994 K:ASENECAVISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

LIST OF FIGURES (Cont’d)

5.2-1 Exposure Pathway Summary for SEAD-4

5.3-1 Exposure Pathway Summary for SEAD-16
5.4-1 Exposure Pathway Summary for SEAD-17
5.5-1 Exposure Pathway Summary for SEAD-24
5.6-1 Exposure Pathway Summary for SEAD-25
5.7-1 Exposure Pathway Summary for SEAD-26
5.8-1 Exposure Pathway Summary for SEAD-45

May, 1994 KASENECAVISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH

DRAFT FINAL ESI REFORT

AET
AMC
AOC
APCS
AQCR
ARAR
1,2-DCA
1,2-DCE
AA
AB/N’s
ASTM
B&B

Ba

BOD

bp

CEC
CERCLA

Cl

CLP
cm
cm/sec
COD
Cr

Cu
CaCo,
Cd
CRT
DARCOM
DERA
DO
DOT
DRMO
EM-31
EPA

LIST OF ACRONYMS

Actual Evapotranspiration

U.S. Army Material Command

Areas of Concern

Air Pollution Control System
Genesee-Finger Air Quality Control Region
Applicable or Relevant and Appropriate Requirements
1,2-Dichloroethane

1,2-Dichloroethylene (total)

Atomic absorption

Acid, base/neutrals

American Society for Testing and Materials
Blasland and Bouck

Barium

Biological Oxygen Demand

before present

Cation exchange capacity

Comprehensive  Environmental Response, Compensation
Liability Act

Chloride

Contract Laboratory Program

Centimeters

Centimeters per second

Chemical Oxygen Demand

Chromium

Copper

Calcium Carbonate

Cadmium

Cathode ray tube

Development and Readiness Command
Defense Environmental Restoration Account
Dissolved oxygen

Department of Transportation

Defense, Revitalization and Marketing Office
Electromagnetic

Environmental Protection Agency

and

May, 1994

KASENECA\ISWMUHIGH\TEXT\TOC



SENECA SEVEN SWMU HIGH

DRAFT FINAL ESI REPORT

ES
ESE
ESI
FS

ft/ft
ft/sec
ft/yr
GAE
GC
gpm
GPR
GSSI
HSWA
HMX
IAG
ICF
Koc

Ib
L/min
MCPA
MCPP
mg/]
mg/kg
MHz
Miniram
mL
mmhos/m
MSL
MTBE
MW
NA
NBS
NGVD
NO,/N
NO,/N

LIST OF ACRONYMS
(Cont’d)

Engineering-Science, Inc.
Environmental Science and Engineering
Expanded Site Inspections

Feasibility Study

Feet

Feet per foot

Feet per second

Feet per year

Geophysical anomaly excavations

Gas chromatograph

Gallons per minute

Ground penetrating radar

Geophysical Survey Systems, Inc.
Hazardous and Solid Waste Amendments
Octahydro-1,3,5,7-Tetranitro-1,3,5,7-Tetrazocine
Interagency Agreement

ICF Technology, Incorporated

Organic carbon coefficient

pound

Liters per minute
2-methyl-4-chlorophenoxyacetic acid
2-(2-methyl-4-chlorophenoxy)proprionic acid
Milligram per liter

Milligrams per kilogram

Megahertz

Minature Real-Time Aerosol Meter
Milliliter

Millimhos per meter

Mean sea level

Methyl Tertiary Butyl Ether

Monitoring Well

Not analyzed or not available

National Bureau of Standards

National Geologic Vertical Datum
Nitrite-Nitrogen

Nitrate-Nitrogen

May, 1994

KASENECA\ISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

LIST OF ACRONYMS

(Cont’d)
NPL National Priority List
NSF National Sanitation Foundation
NTU Nephelometric turbidity units
NYSDEC New York State Department of Environmental Conservation
OB Open Burning
oD Open Detonation
OVM Organic Vapor Meter
Pb Lead
PCB Polychlorinated biphenyls
PID Photoionization detector
ppm parts per million
ppmv parts per million per volume
PSCR Preliminary Site Characterization Report
PT Monitoring well
PVC Polyvinyl chloride
QA Quality Assurance
QA/QC Quality Assurance/Quality Control
QC Quality Control
RAGS EPA Risk Assessment Guidance for Superfund
RCRA Resource Conservation and Recovery Act
RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine
RF Response factor
RI Remedial Investigation
ROD Record of Decision
RQD Rock Quality Designation
SB Soil boring
SCS Soil Conservation Service
SD Sediment sample
SEAD Seneca Army Depot (old name)
SEDA Seneca Army Depot
Sec Seconds
SIR Subsurface interface
SO, Sulfate
SOwW Statement of Work
ST Soil moisture
Std. Test methods

May, 1994 KASENECAVISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH

DRAFT FINAL ESI REFORT

SS
SVO
SW
SWMU
T1,2-DCE
TAGM
TAL
TBP
TCE
TCL
TDS
TES
TKN
TNT
TOC
TOX
TPH
TRPH
TS
TP
UCL
ug/g
ug/wp
ug/kg
ug/mg
ug/L
USACE
USAEHA
USATHAMA
USCS
USDA
USGS
UXO
VC
VLF-EM
VOA

LIST OF ACRONYMS
(Cont’d)

Soil sample

Semivolatile Organic Compounds

Surface water sample

Solid Waste Management Unit
trans-1,2-Dichloroethylene

Technical and Administrative Guidance Memorandum
Target analyte list

Trial Burn Plan

Trichloroethylene

Target compound list

Total dissolved solids

Target Environmental Services, Inc.

Total Kjeldah Nitrogen

Triinitrotoluene

Total Organic Carbon

Total Organic Halogens

Total Petroleum Hydrocarbon

Total Recovered Petroleum Hydrocarbons
Total Solids

Test Pit

Upper Confidence Level

Micrograms per gram

Micrograms per wipe

Micrograms per kilogram

Micrograms per milligram

Micrograms per liter

United States Army Corps of Engineers
United States Army Environmental Hygiene Agency
United States Army Toxic and Hazardous Materials Agency
Unified Soil Classification System

United States Department of Agriculture
United States Geological Survey
Unexploded Ordnance

Vinyl Chloride

Very Low Frequency Electromagnetic
Volatile Organic Analysis

May, 1994

KA\SENECA\ISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REFORT

LIST OF ACRONYMS

(Cont’d)
vVOC Volatile Organic Compound
Vs Volt Second
Zn Zinc
2,4-D Dichlorophenoxyacetic acid
2,4-DB Dichlorophenoxyacetic acid, butyl ester
2,4-DNT Dinitrotoluene
2,4,5-T 2,4,5-Trichlorophenoxyacetic acid
2.4.5-TP 2,4,5-Trichlorophenoxypropionic acid or Silvex

May, 1994 KASENECAVISWMUHIGH\TEXT\TOC



SENBCA SEVEN SWMU HIGH ’ DRAFT FINAL ESI REPORT

1.0 INTRODUCTION

Engineering-Science, Inc. (ES) has been retained by the U.S. Army Corps of Engineers
(USACOE) to conduct Expanded Site Inspections (ESI) at Solid Waste Management Units
(SWMUs) that have been designated as Areas of Concern (AOC) within the Seneca Army
Depot (SEDA). This report describes the ESI activities at the following seven high priority
AOCs:

. SEAD-4 - Munitions Washout Facility Leachfield

. SEAD-16 - Abandoned Deactivation Furnace (Building S-311)
° SEAD-17 - Existing Deactivation Furnace (Building 367)

. SEAD-24 - Abandoned Powder Burning Pit

. SEAD-25 - Fire Training and Demonstration Pad

. SEAD-26 - Fire Training Pit and Area

. SEAD-45 - Open Detonation Facility

The purpose of this report is to discuss the physical characteristics of the sites, interpret the
analytical results from the investigation programs, and identify any hazardous constituents or
wastes that have been released to the environment at each of the seven SWMUs.

In accordance with the decision process outlined in the Interagency Agreement (IAG), ESIs
were performed at SWMUs that were classified as AOCs. If the conclusion of this report is
that an AOC poses a threat to human health, welfare, or the environment, the Army can
perform a removal action to eliminate the threat or can conduct a Comprehensive
Environmental Response Compensation and Liability Act (CERCLA) Remedial Investigation

RI).

This work has been performed according to the requirements of the New York State
Department of Environmental Conservation (NYSDEC), the U.S. Environmental Protection
Agency, Region II (EPA), and the IAG. The steps in this agreement are depicted in Figure
1.1-1. The IAG sets forth an incremental agenda which begins with the initial identification
of each SWMU and culminates with a Record of Decision (ROD) for each SWMU requiring
a remedial action. In some instances, it may be clear that after conducting a preliminary
investigation, a SWMU poses little threat to human health and the environment and enough
evidence exists to eliminate this SWMU from further consideration by classifying this SWMU
as a No-Action SWMU. In other cases, the SWMU will be investigated as an AOC.
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Following this, a Remedial Investigation/Feasibility Study (RI/FS) may be required to gain
enough data to prepare a ROD.

In accordance with Section 10.6 of the IAG, the Army is required to prepare a completion
report for AOCs that pose no threat to public health or welfare or to the environment. The
completion report provides certification and documentation that the AOC in-question does
not constitute a threat to public health, welfare or to the environment. If, following an ESI,
an AOC was determined to pose no threat then the ESI report will constitute the completion
report.

The determination of whether a threat exists at an AOC will be based upon comparisons with
State and Federal standards, guidelines and criteria that are available. Exceedances of an
appropriate standard, guideline, or criteria will be used as the indication that a threat may
exist. A risk analysis will not be performed to quantify the threat. For these cases, the
professional opinions and recommendations contained in the final report will constitute the
completion report. For those AOCs that are determined to potentially pose a threat to public
health or welfare or to the environment, an RI/FS will be performed if the threat cannot be
eliminated via a removal action in accordance with the mandate of the IAG paragraph 10.9.

1.1 SITE BACKGROUND

SEDA is a 10,587-acre facility in Seneca County, Romulus, New York, that has been owned
by the United States Government and operated by the Department of the Army since 1941.
Figure 1.1-2 identifies the location of SEDA. Since its inception in 1941, SEDA’s primary
mission has been the receipt, storage, maintenance, and supply of military items. This
function includes the safe and efficient demilitarization of military ammunition and explosives
by burning and detonation.

In May 1979, the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) began
an environmental evaluation of SEDA. This evaluation was undertaken "to assess the
environmental quality of SEDA with regard to the use, storage, treatment, and disposal of
toxic and hazardous materials" and "define any conditions which may adversely affect the
health and welfare or result in environmental degradation” (USATHAMA 1980). The report
concluded that geological conditions are such that contaminants, if present, could migrate in
surface or subsurface waters.

Page 1-3
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In November 1986, SEDA applied for a Part B Resource Conservation and Recovery Act

(RCRA) Permit to operate a hazardous waste storage facility (SWMU designation SEAD-1), -
a Polychlorinated Biphenyl (PCB) storage facility (SEAD-2) and a deactivation furnace

(SEAD-17). The Open Burning (OB) facility and the Open Detonation (OD) facility
(SEAD-23 and SEAD-45, respectively) are also currently under interim status. Under the

RCRA Hazardous and Solid Waste Amendments of 1984 (HSWA), Part B Permits issued

after November 8, 1984, require identification and corrective action at any SWMU located

on the installation that is releasing hazardous constituents or hazardous wastes to the

environment. This requirement applies to all SWMUs regardless of when the wastes were

placed therein.

Closure under RCRA guidelines was deferred when SEDA was proposed for the National
Priority List (NPL) in July 1989. In August 1990, SEDA was finalized and listed in Group
14 on the Federal Section of the National Priority List (NPL). Following finalization on the
NPL, it was agreed that subsequent remediation of targeted problem sites would become
regulated under CERCLA guidelines. The IAG was developed with the EPA Region II and
NYSDEC to integrate the Army’s RCRA corrective action obligations with CERCLA
response obligations in order to facilitate overall coordination of investigations mandated at
SEDA. Therefore, any required future investigations will be based on CERCLA guidelines
and RCRA shall be considered an Applicable or Relevant and Appropriate Requirement
(ARAR) pursuant to Section 121 of CERCLA.

As-mandated by the EPA Region II and by NYSDEC, the U.S. Army Corps of Engineers
commissioned the "Solid Waste Management Unit Classification Report" at SEDA (ERCE
1991). This report was finalized by ES on June 10, 1994. This work was performed to
evaluate the effects of past solid waste management practices at identified SWMUSs on the
facility and to classify each SWMU as an area where "No Action is Required" or as an "Area
of Concern.”"  Areas of Concern include both (a) SWMUs where releases of hazardous
substances may have occurred and (b) locations where there has been a threat of a release
into the environment of a hazardous substance or constituent (including radionuclides).
AOCs may include, but need not be limited to, former spill areas, landfills, surface
impoundments, waste piles, land treatment units, transfer stations, wastewater treatment units,
incinerators, container storage areas, scrap yards, cesspools and tanks with associated piping
that are known to have caused a release into the environment or whose integrity has not been
verified.
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Of the 69 SWMUs and AOCs originally identified in the ERCE study, the seven highest
priority SWMUSs and three moderate priority AOCs have been selected by the Army for
further investigation. Following completion of the ERCE report, three additional SWMU'’s
~ have been added by the Army, bringing the total number of SWMUs at SEDA to 72. The
seven AOCs that were investigated as high priority sites are presented on Table 1.1-1. The
final number of SWMUs and AOCs to be investigated has been finalized between the Army
and NYSDEC/EPA. Twenty-four sites were declared No Action SWMUs and 58 sites were
declared AOCs.

In addition to the AOC investigations to be performed, additional investigations have been
undertaken and include an RI/FS at the Incinerator Ash Landfill (SEAD-3, 6, 8, 14, and
SEAD-15) and an RI/FS at the former Open Burning Facility (SEAD-23). The Army is
proceeding with the CERCLA investigations of those AOCs which the Army and the
regulatory agencies concur that an RI/FS investigation is needed.

The Army and the regulatory agencies are in agreement with respect to the classification of
all seven high priority AOCs and are the focus of this report. The classification of all
remaining SWMUs have been presented in the final SWMU Classification Report. The Army
is investigating SWMUSs that have been determined to be AOCs which pose the greatest
potential risk to human health and the environment as determined by the findings of the
SWMU Classification Report (ERCE 1991, ES 1994). The Army is proceeding on a worst
first basis. This report presents the findings of the investigations performed at the seven
SWMUs that have been classified as high priority units.

1.1.1 General Description

SEDA is an active military facility constructed in 1941. The site is located approximately 40
miles south of Lake Ontario, near Romulus, New York (Figure 1.1-2). 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

Page 16
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TABLE 1.1-1

SEVEN AREAS OF CONCERN TO BE INVESTIGATED

Site/SWMU .

Identification Description of Site
SEAD-4 Munitions Washout Facility Leach Field
SEAD-16 Abandoned Deactivation Furnace (Bldg. S-311)
SEAD-17 Existing Deactivation Furnace (Bldg. 367)
SEAD-24 Abandoned Powder Burning Pit
SEAD-25 Fire Training and Demonstration Pad
SEAD-26 Fire Training Pit and Area
SEAD-45 Open Detonation ‘Facility
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and Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding
area. New York State Highways 96 and 96A adjoin SEDA on the east and west boundaries,
respectively. Since its inception in 1941, SEDA’s primary mission has been the receipt,
stbrage, maintenance, and supply of military items. The Army plans to continue using SEDA
in this capacity in the forseeable future. Figure 1.1-3 presents a plan view of SEDA.

1.1.1.1 Regional Geologic Setting

The Finger Lakes uplands area is underlain by a broad north-to-south trending series of rock
terraces mantled by glacial till. As part of the Appalachian Plateau, the region is underlain
by a tectonically undisturbed sequence of Paleozoic rocks consisting of shales, sandstones,
conglomerates, limestones and dolostones. Figure 1.1-4shows the regional geology of Seneca
County. In the vicinity of SEDA, Devonian age (385 million years bp) rocks of the Hamilton
group are monoclinally folded and dip gently to the south. No evidence of faulting or folding
ispresent. The Hamilton Group isa sequence of limestones, calcareous shales, siltstones, and
sandstones. These rocks were deposited in a shallow inland sea at the north end of the
Appalachian Basin (Gray, 1991). Terrigenous sediments from topographic highs associated
with the Acadian landmass of Western New England, eastern New York and Pennsylvania
were transported to the west across a marine shelf (Gray, 1991). These sediments were
deposited in a northeast-southwest trending trough whose central axis was near what is now
the Finger Lakes (Gray, 1991). ’ '

The Hamilton Group, 600 to 1,500 feet thick, is divided into four formations. They are, from
oldest to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations. The
western portion of SEDA is generally located in the Ludlowville Formation while the eastern
portion is located. in the younger Moscow Formation. The Ludlowville and Moscow
formations are characterized by gray, calcareous shales and mudstones and thin limestones
with numerous zones of abundant invertebrate fossils that form geographically widespread
encrinites, . coral-rich layers, and complex shell beds. The Ludlowville Formation is known to
contain brachiopods, bivalves, trilobites, corals and bryozoans (Gray, 1991). In contrast, the
lower two formations (Skaneateles and Marcellus) consist largely of black and dark gray
sparsely fossiliferous shales (Brett et al., 1991). Locally, the shale is soft, gray, and fissile.
Figure 1.1-5 displays the stratigraphic section of Paleozoic rocks of Central New York. The
shale is extensively jointed and weathered at the contact with overlying tills. Joint spacings
are 1 inch to 4 feet in surface exposures. Prominent joint directions are N 60° E, N 30° W,
and N 20° E, with the joints being primarily vertical. Corings performed on the upper 5 to
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SENECA SEVEN SWMU HGH DRAFT FINAL ESI REPORT

8 feet of the bedrock revealed low Rock Quality Designations (RQD’s), i.e.,less than §
percent with almost 100 percent recovery (Metcalf & Eddy, 1989), suggesting a high degree
of weathering.

Pleistocene age (Wisconsin event, 20,000 bp) glacial till deposits overlie the shales. Figure
1.1-6,the physiography of Seneca County, presents an overview of the subsurface sediments
present in the area. The site is shown on Figure 1.1-6 as lyingon the western edge of a large
glacial till plain between Seneca Lake and Cayuga Lake. The till matrix, the result of
glaciation, varies locally but generally consists of horizons of unsorted silt, clay, sand, and
gravel. The soils at the site contain varying amounts of inorganic clays, inorganic silts, and
silty sands. In the central and eastern portions of SEDA, the till is thin and bedrock is
exposed or within 3 feet of the surface in some locations. Thickness of the glacial till deposits
at SEDA genérally ranges from 1 to 15 feet.

Darien silt-loam soils,0 to 18 inches thick, have developed over Wisconsonian age glacial tills.
These soils are developed on glacial till where they overlie the shale. In general, the
topographic relief associated with these soils is 3 to 8 percent. Figure 1.1-7 presents the U.S.
Department of Agriculture (USDA) General Soil map for Seneca County.

Regional background elemental concentrations for soils from the Finger Lakes area of New
York State are not available. However, elemental concentrations for soils from the eastern
United States and in particular, New York State are available. Table 1.1-2 cites data on the
eastern United States from a United States Geological Survey (USGS) professional paper
(Shacklette and Boerngen, 1984) and data on the New York State soils from a NYSDEC
report.

L1.1.2 Regional Hydrogeologic Setting

Regionally, four distinct hydrologic units have been identified within Seneca County (Mozola
A.J., 1951). These include two distinct shale formations, a series of limestone units, and
unconsolidated beds of Pleistocene glacial drift. Overall, the groundwater in the county is
very hard, and therefore, the quality is minimally acceptable for use as potable water.

Approximately 95 percent of the wells in the county are used for domestic or farm supply and
the average daily withdrawal is approximately 500 gallons, an average rate of 0.35 gallons per
minute (gpm). About five percent of the wells in the county are used for commercial,
industrial, or municipal purposes. Seneca Falls and Waterloo, the two largest communities
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TABLE 1.1 — 2

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE
EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE

SENECA ARMY DEPOT

ELEMENT CONCENTRATION RANGE (ppm) GEOGRAPHIC LOCATION
Aluminum 7,000 - 100,000 Eastern U.S. (2)
1,000 — 25,000 Albany Area (1)
5,560—21,200 SEDA (5)
Arsenic <01-73 Eastern U.S. (2)
3-12 New York State (1)
<01-65 Albany Area (1)
2.70-21.5 SEDA (5)
Barium 10 — 1,500 Eastern U.S. (2)
15 — 600 New York State (1)
250 —350 Albany Area (1)
33.9-159 SEDA (5)
Beryllium 1-7 Eastern U.S. (2)
0~-175 New York State (1)
0-09 Albany Area (1)
0.32-1.40 SEDA (5)
Cadmium Not Available Eastern U.S. (2)
0.0001 ~- 1.0 No Region Specified (1)
0.14-2.9 SEDA (5)
Calcium 100 — 280,000 Eastern U.S. (2)
130 — 35,000 New York State (1)
150 — 5,000 Albany Area (1)
2,900 - 6,500 Albany Area (1)
1,370—293,000 SEDA (5)
Chromium 1 - 1,000 Eastern U.S. (2)
15— 40 New York State (1)
1.5-125 Albany Area (1)
10.3-35.8 SEDA (5)
Cobalt <03-70 Eastern U.S. (2)
25-60 New York State (1)
25-6 Albany Area (1)
5.9-29.1 SEDA (5)
Copper <1-~700 Eastern U.S. (2)
<1-15 Albany Area (1)
9.7-62.8 SEDA (5)
Iron 100 — 100,000 Eastern U.S. (2)
17,000 — 25,000 Albany Area (1)
8,770—42,500 SEDA (5)
Lead > 10 — 300 Eastern U.S. (2)
1-125 Albany Area (1)
5.4-269 SEDA (5)
Magnesium 50 - 50,000 Eastern U.S. (2)
2,500 - 6,000 New York State (1)
1,700 — 4,000 Albany Area (1)
3,330—-34,900 SEDA (5)
Manganese > 2~ 7,000 Eastern U.S. (2)
50 — 5,000 New York State (1)
400 — 600 Albany Area (1)
309-2,380 SEDA (5)
Mercury 0.01 - 34 Eastern U.S. (2)
0.042 — 0.066 Albany Area (1)
0.01-020 SEDA (5)
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TABLE 1.1 — 2

BACKGROUND CONCENTRATIONS OF ELEMENTS IN SOILS OF THE
EASTERN UNITED STATES WITH SPECIFIC DATA FOR NEW YORK STATE

SENECA ARMY DEPOT
ELEMENT CONCENTRATION RANGE (ppm) GEOGRAPHIC LOCATION
Nickel <5-1700 Eastern U.S. (2)
19.5 (mean) New York State (1) (no range available)
16.3-623 SEDA (5)
Potassium 50 — 37,000 Eastern U.S. (2)
475 -1175 New York State (1)
682-2,490 SEDA (5)
Selenium >0.1-39 Eastern U.S. (2)
Not Available No New York State Data Given (1)
0.05-0.97 SEDA (5)
Sodium 500 — 50,000 Eastern U.S. (2)
Not Available No New York State Data Given (1)
21.9-269 SEDA (5)
Vanadium >7 - 300 Eastern U.S. (2)
Not Available No New York State Data Given (1)
12.0-36.9 SEDA (5)
Zinc >5-—2,900 Eastern U.S. (2)
37 -60 Albany Area (1)
40.6—219 SEDA (5)

Notes:

1. (1) Source: McGovern, Carol E., Background Concentrations of 20 Elements in Soils with Special Regard for
New York State, Wildlife Resources Center, New York Department of Environmental Conservation, Deimar,

New York 12054, No Date.

2. (2) Source: Shacklette, H.T. and Boerngen, J.G., 1984, Element Concentrations in Soils and Other Surficial Materials
of the Conterminous United States, U.S.G.S. Prof Paper 1270, Washington.
3. The data are for areas where surficial materials are thought to be uncontaminated, undisturbed, or areas far from

pollution sources.

4. ppm = parts per million.

5. Data represents the 95th Upper Confidence Limit (UCL) of the mean from soil data obtained during the Ash Landfill and
Open Burning Grounds remedial investigation.
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SENECA SEVEN SWMU HIGH DRAFT FINAL EXI REPORT

in the county, are in the hydrogeologic region which is most favorable for the development
of a groundwater supply. However, because the hardness of the groundwater is objectionable
to the industrial and commercial establishments operating within the villages, both villages
utilize surface water (Cayuga Lake and Seneca River, respectively) as their municipal supplies.
The villages of Ovid and Interlaken, both of which are without substantial industrial
establishments, utilize groundwater as their public water supplies. Ovid obtains its supply
from two shallow gravel-packed wells,and Interlaken is served by a developed seepage-spring
area.

Regionally, the water table aquifer of the unconsolidated surficial glacial deposits of the
region would be expected to flow in a direction consistent with the ground surface elevations.
Geologic cross-sections from Seneca Lake and Cayuga Lake have been constructed by the
State of New York, (Mozola, 1951, and Crain, 1974). This information suggests that a
groundwater divide exists approximately half way between the two finger lakes. SEDA is
located on the western slope of this divide and therefore regional groundwater flow is
expected to be westward toward Seneca Lake.

A substantial amount of information concerning the hydrogeology in the area has been
compiled by the State of New York, (Mozola, 1951). No other recent state sponsored
hydrogeological report is available for review. This report has been reviewed in order to
better understand the hydrogeology of the area surrounding SEDA. The data indicates that
within ‘a four (4) mile radius of the site a number of wells exist from which geologic and
hydrogeologic information has been obtained. This information includes: 1) the depth; 2)
the yield; and 3) the geological strata the wells were drilled through. Although the
information was compiled in the 1950s, these data are useful in providing an understanding
and characterization of the aquifers present within the area surrounding SEDA. A review
of this information suggests that three geologic units have been used to produce water for
both domestic and agricultural purposes. These units include: 1) a bedrock aquifer, which
in this area is predominantly shale; 2) a till aquifer, which includes Pleistocene deposits
(glacial till); and 3) a deep aquifer present within beds of limestone in the underlying shale.
The occurrence of water derived from limestone is considered to be unusual for this area and
is more commonplace to the north of this area. The limestone aquifer in this area is between
100 and 700 feet deep. As of 1957, twenty-five wells utilized water from the shale aquifer,
six wells tapped the till aquifer, and one used the deep limestone as a source of water.

For the six wells that utilized groundwater extracted from the till, the average yield was

Page 1-17
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SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REPOKT

approximately 7.5 gpm. The average depth of these wells were 36 feet. The geologic
material which comprises this aquifer is generally Pleistocene till, with the exception of one
well located northeast of the site. This well penetrates an outwash sand and gravel deposit.
The yields from the five till wells ranged from 4 to 15 gpm. The well located in the outwash
sand and gravel deposit, drilled to 60 feet, yielded only 5 gpm. A 20-foot hand dug well,
located southeasterly of the outwash well, yielded 10 gpm.

The geologic information reviewed indicates that the upper portions of the shale formation
would be expected to yield small, yet adequate, supplies of water, for domestic use. For mid-
Devonian shales such as those of Hamilton group, the average yields, (which are less than 15
gpm), are consistent with what would be expected for shales (LaSala, 1968). The deeper
portions of the bedrock, (at depths greater than 235 feet) have provided yields up to 150
gpm. At these depths the high well yields may be attributed to the effect of solution on the
Onondaga limestone, which is at the base of the Hamilton Group. Based on well yield data,
the degree of solution is affected by the type and thickness of overlying material (Mozola,
1951). Solution effects on limestones (and on shales which contain gypsum) in the Erie-
Niagara have been reported by LaSala (1968). This source of water is considered to comprise
a separate source of groundwater for the area. Very few wells in the region adjacent to
SEDA utilize the limestone as a source of water, which may be due to the drilling depths
required to intercept this water.

1.1.1.3 Local Geology

The site geology is characterized by gray Devonian shale with a thin weathered zone where
it contacts the overlying mantle of Pleistocene glacial till. This stratigraphy is consistent over
the entire site and in the site vicinity.

The predominant surficial geologic unit present at the site is dense glacial till. The till is
distributed across the entire site and ranges in thickness from less than 2 feet to as much as
15 feet although it is generally only a few feet thick. The till is generally characterized by
brown to gray-brown silt, clay and fine sand with few fine to coarse gravel-sized inclusions of
weathered shale. Larger diameter weathered shale clasts (as large as 6-inches in diameter)
are more prevalent in basal portions of the till and are probably ripped-up clasts removed by
the active glacier. The general Unified Soil Classification System (USCS) description of the
till on-site is as follows: Clay-silt, brown; slightly plastic, small percentage of fine to medium
sand, small percentage of fine to coarse gravel-sized gray shale clasts, dense and mostly dry
in place, till, (ML). Grain size analyses performed by Metcalf & Eddy (1989) on glacial till
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samples collected during the installation of monitoring wells on another portion of SEDA
show a wide distribution of sediments sizes. These tills have a high percentage of silt and clay
with trace amounts of fine gravel. Another study, conducted at the same site by the United
States Army Environmental Hygiene Agency (USAEHA) determined the porosities of 5 gray-
brown silty clay (i.e., till) samples which ranged from 34.0 percent to 44.2 percent with an
average of 37.3 percent (USAEHA Hazardous Waste Study No. 37-26-0479-85).

Darian silt-loam soils, 0 to 18 inches thick, have developed over the till, however, in some
locations, the agricultural soils have been eroded away and the till is exposed at the surface.
The surficial soils are poorly drained and have a silt clay loam and clay subsoil. In general,
the topographic relief associated with these soils is 3 to 8%.

A zone of gray weathered shale of variable thickness was encountered below the till in almost
all locations drilled at SEDA. This zone is characterized by fissile shale with a large amount
of brown interstitial silt and clay.

The bedrock underlying the site is composed of the Ludlowville Formation of the Devonian
age Hamilton Group. Merin (1992) also cites three prominent vertical joint directions of
northeast, north-northwest, and east-northeast in outcrops of the Genesse Formation 30 miles
southeast of SEDA near Ithaca, New York. Three predominant joint directions, N60°E,
N30°W, and N20°E are present within this unit (Mozola, 1952). These joints are primarily
vertical. The Hamilton Group is a gray-black, calcareous shale that is fissile and exhibits
parting (or separation) along bedding planes.

The minimum, maximum, average, standard deviation and the 95th Upper Confidence Level
(UCL) of the mean for background concentrations of selected inorganic constituents in the
soil located at the SEDA are shown in Table 1.1-3. In addition to the statistical summary
information, the actual data points have also been included in this table. Non-detect values
have been adjusted to one-half the detection limit. The soil sample locations and the sample
depths are also presented in the table. The data presented has been compiled from the
samples collected at the Ash Landfill site, the OB grounds site, and the AOCs investigated
during this effort.

table 1.1-3
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1.1.1.4 Local Hydrology/Hydrogeology

Surface drainage from SEDA flows to four creeks as shown in Figure 1.1-8. In the southern
portion of the depot, the surface drainage flows through ditches and streams into Indian and
Silver Creeks. These creeks then flow into Seneca Lake just south of the SEDA airfield.
The central part and administration area of SEDA drain into Kendaia Creek. Kendaia Creek
discharges into Seneca Lake near the Lake Housing Area. The majority of the northwestern
and north-central portion of SEDA drain into Reeder Creek. The northeastern portion of
the depqt, which includes a marshy area called the Duck Ponds, drains into Kendig Creek and
then flows north into the Cayuga-Seneca Canal and to Cayuga Lake.

Characterization of the local hydrogeology is based upon hydrogeological information
obtained from previous site investigations. USATHAMA (1989) conducted single-well aquifer
tests (slug tests) in the Ash Landfill area to estimate the hydraulic conductivity of the water-
bearing materials underlying the site. The slug tests were performed on five shallow
groundwater monitor wells (PT-11, PT-12, PT-15, PT-21 and PT-23) screened in the till and
upper (weathered) portion of the bedrock. Slug test data were analyzed according to the
method developed by Bouwer and Rice (1976). The hydraulic conductivity values generated
from the slug test analysis were used in conjunction with an estimate of soil porosity and the
calculated groundwater flow gradient to develop an estimate for the average groundwater flow
rate at the Ash Landfill site. Excluding PT-21, which had an unusually low hydraulic
conductivity value of 5.87 x 10™" centimeters per second (cm/sec) (1.66 x 107 ft/day), the
average hydraulic conductivity, as determined by the slug test analysis, was 2.06 x 10 cm/sec
(0.587 ft/day). Typical tight clay soils have hydraulic conductivity values that range from 3.53
x 107 to 3.53 x 10°® cm/sec (Davis, 1969).

The effective porosity of the aquifer at the Ash Landfill site was estimated by ICF to be 11
percent. The average linear velocity of groundwater flow, calculated by ICF, Inc. using
Darcy’s law, between PT-17 and PT-18 is 2.2 x 107 ft/sec, 1.19 x 107 ft/day or, 6.9 feet per
year (ft/yr) based on a hydraulic conductivity of 3.3 x 10° cm/sec (9.33 x 1072 ft/day).

Data from the Ash Landfill site quarterly groundwater monitoring program and previous field
investigations indicate that the saturated thickness of the till/weathered shale overburden
aquifer is variable, generally ranging between 1 and 8.5 feet. However, the aquifer thickness
appears to be influenced by the hydrologic cycle and some monitoring wells dry up
completely. From two years of data, the effect on the water table elevations is likely a
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UNIT NUMBER UNIT NAME
SEAD-4 Munitions Washout Facility Leach Ficld
SEAD-16 Building 5-311 - Abandoned Deactivation Furnace
SEAD-17 Building 367 - Existing Deactivation Furnace
SEAD-24 Abandaned Powder Buraing Pit
SEAD-25 Fire Training and Demoastration Pad
SEAD-26 Fire Training Pit
SEAD-4S Qpen Delonation Arca
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SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REFORT

waiting to be developed, or land presently under construction. Active agricultural land
surrounding SEDA consists largely of cropland and cropland pasture.

SEDA is a government-owned installation under the jurisdiction of the U.S. Army Material
Command (AMC). SEDA 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 (Figure 1.1-9). The nearest major cities are Rochester, NY and Syracuse, NY located
60 miles northwest and northeast, respectively. The total area of SEDA is 10,587 acres, of
which 8,382 are designated storage areas for ammunition, storage and warehouse, and open
storage and warehouse. On-post family housing is in two parcels, a 54-acre development
adjacent to Route 96 and another 69 acres situated along Seneca Lake. Additionally, troop
housing is available for 270 enlisted men (Buildings 703, 704, and 708). Bachelor officer
quarters are located in Building 702, which is designated for 18 men. Other land uses include
Administration, Community Services and an airfield. SEDA has a swimming pool at the north
end of the facility, along with tennis courts, a gymnasium, and a sports field complex. Picnic
and playground areas are found on the installation at Hancock Park, the Lake Area and the
Family Housing Area. There is also a skeet and trap range at the field.

EPA guidance for determining future land uses recommends that, if available, master plans,
which include future land uses, Bureau of Census projections and established land use trends
in the general area should be utilized to establish future land use trends. The Romulus and
Varick Town Clerks were contacted to determine if any master plans exist for this area or if
any land use restrictions could apply to the future use of the depot. No zoning maps or
master plans were found to exist for the depot or the surrounding areas in the towns of
Romulus and Varick. Consequently, the use of this area for light industrial or residential uses
is not restricted by local zoning laws and either use could be permitted. The existing land use
is genérally agricultural with sparse housing. Large tracts of undeveloped land are widely
available for future development. The area is.not experiencing a high degree - of growth nor
is it expected to. There is no pressure to develop land in this area, nor will there likely be
the need to develop the depot for residential purposes. Section 6.2.2 of the EPA Risk
Assessment Guidance for Superfund (RAGS) discusses future land uses and states: "Ifthe site
is industrial and is located in a very rural area with a low population density and projected
low growth, future residential use would probably be unlikely. In this case, a more likely
alternate future land use may be recreational. At some sites, it may be most reasonable to
assume that-the land use will not change in the future."

The intended future use of the seven sites under consideration is as they currently are. The
Army has no plans to change the use of this facility or to transfer the ownership. If the
property is to change ownership, CERCLA, Section 120 (h)(1),(2), and (3) requires that the
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seasonal phenomenon. The till aquifer is thickest during the spring recharge months and
thinnest during the summer and early fall. During late fall and early winter, the saturated
thickness increases. This cycle of aquifer thickness appears to be consistent with what would
be expected from an understanding of the hydrologic cycle. Although rainfall is fairly
consistent at SEDA, averaging approximately 3 inches per month, evapotranspiration is a
likely reason for the large fluctuations observed in the saturated thickness of the over-burden
aquifer.

On-site hydraulic conductivity determinations were performed by M&E (1989) on monitoring
wells MW-8 through MW-17 at the Open Burning Grounds. These wells are all screened
within the glacial till unit. The data were analyzed according to a procedure described by
Hvorslev (1951). The average hydraulic conductivity measured for the ten monitoring wells
was 5.0x10" ft/day (1.8x10™ cm/sec). The hydraulic conductivities ranged from 2.02 x 102
ft/day (7.06x10° cm/sec) to 1.47 ft/day (5.19x10* cm/sec). These hydraulic conductivity
measurements were within an order of magnitude agreement with previous results reported
by O’Brien and Gere (1984). O’Brien and Gere determined the average hydraulic
conductivity of the till material to be approximately 2.8x10" ft/day (9.9x10"cm/sec). A
comparison of the measured values with the typical range of hydraulic conductivities for
glacial tills indicates that the glacial till at the site is at the more permeable end of typical
glacial till values.

Soils samples were collected during the 1984 U.S. Army Environmental Hygiene Agency
(USAEHA) Phase IV investigation of the burning ground to characterize the permeability
of the burning pad soils. Soil permeabilities were measured by recompacting the soil in a
mold to 95% standard proctor density. The average permeability for 5 measurements was
1.01x10°ft/day (3.56x107 cm/sec). The typical range for glacial tills, described by Freeze and
Cherry (1979), is between 3x10 ft/day (1x10™cm/sec) and 3x107 ft/day (1x10™° cm/sec).

1.1.15 Land Use

The SEDA is situated between Seneca Lake and Cayuga Lake and encompasses portions of
Romulus and Varick Townships. Land use in this region of New York is largely agricultural,
with some forestry and public land (school, recreational and state parks). Figure 1.1-9
summarizes the regional and local land use. The most recent land use report is that issued
by Cornell University. This report classifies in further detail land uses and environments of
this region (Cornell 1967). Agricultural land use is categorized as inactive and active use.
Inactive agricultural land consists of land committed to eventual forest regeneration, land
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prospective owner must be notified that hazardous substances were possibly stored on the
parcel. This will include the quantity and type of the substances that were stored. The
content of the deed must also include a covenant warranting that all remedial actions
necessary to protect human health and the environment with respect to any such hazardous
substances remaining on the property have been taken before the date of the transfer. If a
property transfer is contemplated by the Army, this information, under penalty of the law,
must be supplied to the prospective owner. Should the actual future use of the parcel be
residential, then the Army will perform any additional remedial activities to ensure that
human health and the environment, under the residential scenario, are protected.

The possibility of human exposure actually occurring is remote since the Army intends to
continue using these parcels as currently used. At such time that the property is intended to
be transferred in accordance with CERCLA, the Army will notify all appropriate regulatory
agencies and will perform any additional investigations and remedial actions to assure that the
intended change in use is protective of human health and the environment.

Forest land adjacent to SEDA is primarily under regeneration with sporadic occurrence of
mature forestry. Public and semi-public land use surrounding and within the vicinity of SEDA
is Sampson State Park, Willard Psychiatric Center, and Central School (at the Town of
Romulus). Sampson State Park entails approximately 1,853 acres of land and includes a boat
ramp on Seneca Lake. Historically, Varick and Romulus Townships within Seneca County
developed as an agricultural center supporting a rural population. However, increased
population occurred in 1941 due to the opening of SEDA. Population has progressed since
then largely due to the increased emphasis on promoting tourism and recreation in this area.

Figure 1.1-9 provides the location of the high priority AOCs investigated for this report.
The Munitions Washout Facility (SEAD-4) is situated in the southwestern corner of SEDA
near Indian Creek. Land use adjacent to, yet off-site of, the southwestern corner of SEDA
is sparse residential areas with some farmland. '

The Former Deactivation Facility (SEAD-16), the Existing Deactivation Facility (SEAD-17)
and the Fire Demonstration and Training Pad (SEAD-25) are located on the eastern side of
SEDA within 2,000 feet of each other and within 1500 feet of the administration buildings,
a playground, and on-post housing.

The Abandoned Powder Burning Pit (SEAD-24) is situated on the western boundary of
SEDA near Kendaia Creek. Land use adjacent to, yet off-site of, SEDA within 4,000 feet
include farmland and some residential areas.
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The Fire Training Pit and Area (SEAD-26) islocated on the eastern boundary of SEDA near
storage buildings. Land use adjacent to, yet off-site, includes farmland and sparse residential
areas.

SEAD-45, the Open Detonation (OD) grounds, is situated in the northwest corner of SEDA.
The SEDA property boundary is approximately 3,000 feet from the OD grounds. Land use
adjacent to, yet off-site of, the northwestern corner of SEDA is sparse residential areas with
some farmland. Records provided by the Town of Varick show approximately 15 residences
adjacent to the northwestern border of SEDA which are within 4000 feet of the OD grounds.
These residences all obtain drinking water from private water wells.

1.1.1.6 Climate

Table 1.1-4 summarizes climatological data for the SEDA area. The nearest source of
climatological data isthe Aurora Research Farm in Aurora, New York which is approximately
ten miles east of SEDA on the east side of Cayuga Lake. This research farm is administered
by the Northeast Regional Climate Center located at Cornell University in Ithaca, New York.
Only precipitation and temperature measurements are available from this location. The other
data reported in Table 1.1-4 were taken either from isopleth drawings from a climatic atlas,
or from data collected at Syracuse, New York, which is 40 miles northeast of SEDA.
Meteorological data collected from 1965 to 1974 at Hancock International Airport in
Syracuse, New York, were used to prepare the wind rose presented in Figure 1.1-10.

A cool climate exists at SEDA with temperatures ranging from an average of 23°F in January
to 69°F in July. Marked temperature differences are found between daytime highs and night
time lows during the summer and portions of spring and autumn. Precipitation is unusually
well-distributed, averaging approximately 3 inches per month. This precipitation is derived
principally from cyclonic storms which pass from the interior of the country through the St.
Lawrence Valley. Lakes Seneca, Cayuga, and Ontario provide a significant amount of the
winter precipitation and moderate the local climate. The annual average snowfall is
approximately 100 inches. Wind velocities are moderate, but during the winter months, there
are numerous days with sufficient winds to cause blowing and 'drifting snow. The most
frequently occurring wind directions are westerly and west-southwesterly.

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York for the
period (1957-1991) were obtained from the Northeast Regional Climate Center at Cornell
University. This station is located approximately 10 miles east of the depot. The average
monthly precipitation during this 35-year period of record is summarized in Figure 1.1-11.
The maximum 24-hour precipitation measured at this station during this period was 3.9 inches
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on Séptember 26, 1975. Values of 35 inches mean annual pan evaporation and 28 inches for
annual lake evaporation were already reported in Table 1.1-4. An independent value of 27
inches for mean annual evaporation from open water surfaces was estimated from an
isoplethed figure in "Water Atlas of the United States" (Water Information Center, 1973).

Precipitation and relative humidity tend to be rather high throughout the year. The months
with the most amount of sunshine are June through September. Mixing heights tend to be
lowest in the summer and during the morning hours. Wind speeds also tend to be lower
during the morning, which suggests that dispersion will often be reduced at those times,
particularly during the summer. However, no episode-days are expected to occur with low
mixing heights (less than 500 meters (m)) and light wind speeds (less than or equal to 2
meters per second (m/s)). Information on the frequency of inversion episodes for a number
of National Weather Service stations is summarized in "Mixing Heights, Wind Speeds, and
Potential for Urban Air Pollution Throughout the Contiguous United States" (George C.
Holzworth, US EPA, 1972). The closest stations at which inversion information is available
are Albany, New York and Buffalo, New York. The Buffalo station is nearer to SEDA but
almost certainly exhibits influences from Lake Erie. These influences would not be expected
to be as noticeable at SEDA.

SEDA is located in the Genesee-Finger Lakes Air Quality Control Region (AQCR). The
AQCR is designated as "non-attainment" for ozone and "attainment” or "unclassified” for all
other criteria pollutants. Data for existing air quality in the immediate area surrounding the
SEDA, however, can not be obtained since the nearest state air quality stations are 40 to 50
miles away from the depot (Rochester of Monroe County or Syracuse of Onondaga County).
A review of the data for Rochester, which is in the same AQCR as SEDA, indicates that all
monitored pollutants (sulfur dioxide, particulates, carbon monoxide, lead, ozone) are below
state and federal limits, with the exception of ozone. In 1987, the maximum ozone
concentration observed in Rochester was 0.127 parts per million (ppm). However, this value
may not be representative of the SEDA area which is in a more rural area.

1.1.2 Physical Site Setting and History

SEDA was constructed in 1941.and has been owned by the United States Government and
operated by the Department of the Army since this time. The Army has no plans to change
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the use of this facility (i.e., storage areas for ammunition, administration, munitions
destruction facility) or to transfer ownership. Prior to construction of the depot, the site was
used for farming.

1.12.1  SEAD4

1.1.2.1.1 Physical Site Setting

The Munitions Washout Facility and leach field is located in the southwestern portion of
SEDA (Figure 1.1-8). It is characterized by developed and undeveloped areas. The
developed areas are mostly east of North South Baseline Road and are characterized by
steam generation buildings, a berm, a water storage tank, a suspected leach field and a
network of paved roads all of which comprise a portion of the munitions washout facility
(Figure 1.1-12). The munitions washout building was razed and only a grassy field exists in
its former location near the center of the site. In addition, only a concrete floor with drains
provides evidence of a former building north of the razed munitions washout building. A
broken concrete pad and rusted steel underground storage tank were observed on the west
side of the northernmost steam generation building near the water storage tank. North of
the suspected leach field a drainage pipe embedded in a concrete berm is believed to have
discharged to the drainage swale that surrounds the site; the orientation of the pipe indicates
that it most likely originated at the leach field. An open-top 4-inch vertical pipe which
contained water is located in the northern portion of the suspected leach field; its function
is unknown.

West of North South Baseline Road is the mostly undeveloped portion of the site. It is
comprised of grassy fields and low brush which lead to a drainage pond and a dredge area in
the western portion of the site. A buried 4-inch clay drainage pipe connects the pond to the
location of the former munitions washout building. Approximately 200 feet south of the
pipeline is the location of a former building and an associated crushed shale roadway; only
grass and disturbed ground provide evidence of its existence.

Most of the site is enclosed by an approximately 3-foot deep drainage swale that begins at
North-South Baseline Road north of the suspected leach field and surrounds the facility to
the northeast; the drainage swale is interupted for approximately 300 feet by the SEDA
railroad tracks and an unpaved access road. The swale continues on the southwestern side
of North-South Baseline Road and loops northwest to connect with the settling pond.
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Topography on-site slopes gently to the west on the developed portion of site, however, it
steepens slightly west of North South Baseline Road. The site is surrounded by open
grassland and low brush on the north, east, south, and west. The SEDA railroad tracks
traverse the site near its western boundary. The site is located within the ammunition storage
area and access to the site is restricted. The nearest offsite residence is located approximately
3,500 feet west of the site.

1.1.2.1.2 Site History

The Munitions Washout Facility Leach Field (SEAD-4) was active between 1948 and 1963.
At present, the foundation of the washout plant is barely visible (approximately 150 feet long
by 80 feet wide), but there is no visual evidence of the suspected leach field. Operations at
this facility included dismantling and removing explosives from munitions by steam cleaning.
This operation produced recyclable and non-recyclable explosive solids and wastewater. The
details of the operation and the wastewater discharge locations are not well understood. Solid
wastes containing explosives were most likely open burned at the OB facility (SEAD-23) or
the old powder burning pit (SEAD-24). Chemical constituents that are common at washout
plants include TNT, RDX, HMX, Tetryl, trinitrobenzene and heavy metals. The actual
explosives that were used at this plant and could be in the wastewater are unknown.
Interviews with former SEDA employees indicate that the wastewater was processed through
sawdust to remove any solid explosive residues prior to being discharged to an area where it
leached into the ground or flowed into a nearby ditch. Some wastewater may have been
discharged into a pond area near Building 2084, which is approximately 1,000 feet due south
of the munition washout facility (USAEHA 1988). An employee recently reported that
wastewater was discharged into an area near the Building 2079 boiler plant.

Within the past 8 years, the discharge pond was widened and deepened utilizing a bulldozer.
The pond has no outlet and is stagnant. Pond sediment was pushed southwestward to a 400-
foot by 150-foot area southwest and adjacent to the pond. This scraped-off sediment has
been previously sampled but the presence of explosives were not detected.

1.1.2.1.3 Existing Analytical Data

The Solid Waste Management Unit Classification Study (ERCE 1991) for SEAD-4 states that
soil sampling has been conducted in the pond area at SEAD-4. The ERCE report also
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provided the following information: sample number, some sample depth information, the
concentration units, the explosives that were analyzed for and the sampling data.

Seventy soil samples, collected on June 28, 1990 under supervision of ERCE from the pond
area were analyzed for three explosive compounds (2,4,6-TNT, 2,4-DNT and 2,6-DNT).
None of these explosives were detected.

1.1.2.2 SEAD-16

1.1.2.2.1 Physical Site Setting

The Abandoned Deactivation Furnace islocated in the east-central portion of SEDA (Figure
1.1-8). It is characterized by two elongated buildings, one small and one large, separated by
two sets of SEDA railroad tracks which pass through the site (Figure 1.1-13). The entire site
is enclosed by a chain-link fence with a locking gate on the northeastern side. Since this
facility is located with the ammunition storage area, access to the site is restricted. The site
is surrounded by mostly grasslands to the north, east, and west and by a general storage area
for empty boxes and wooden debris and an unpaved roadway to the south.

The large, dilapidated building (the Abandoned Deactivation Furnace) on-site contains an
emission stack on the east side and is surrounded by loading docks on the southwestern and
northeastern sides. At the eastern end of the building a sloping concrete ramp leads to the
base of the building. The interior of the building is characterized mostly by empty rooms.
Stacks of empty wooden pallets and storage boxes are located on pavement in the
southwestern portion of the site. The smaller steam generation building to the north is also
dilapidated.

The site is generally flat but slopes gently to the west. The northeastern portion of the site
is vegetated with low grass and, conversely, the southwestern portion of the site is entirely
paved with asphalt.

There are several utilities on the site. A water main traverses the southwestern portion of
the site with a service line leading to the northwestern side of the large building. An
abandoned sewer line enters the site from the northeast, approximately 50 feet south of the
access gate, and connects to the central portion of the large building.
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The nearest offsite residence is located approximately 5,500 feet east-south-east of the site.
1.1.2.2.2 Site History

The Abandoned Deactivation Furnace, (SEAD-16) located in Building S-311, was used to
destroy munitions from approximately 1945 to the mid-1960s. The furnance area floor
occasionally has some standing water, possibly from high groundwater seepage in and/or
rainwater entering through the lower ramp door.

Small arms munitions, both obsolete and unserviceable, were destroyed by incineration.
There were no air pollution or dust control devices installed on the furnace. The pipes
located above the building may have conveyed propellants, which may also have been stored
in the building.

1.1.2.2.3 Existing Analytical Data

No existing analytical data were discovered for this SWMU.

1.1.2.3 SEAD-17

1.1.2.3.1 Physical Site Setting

The Existing Deactivation Furnace is located in the east-central portion of SEDA (Figure 1.1-
8). Acess to this site is restricted since it is located in the ammunition storage area. It is
characterized by an elongated deactivation furnace building that is surrounded by a crushed
shale road. The actual deactivation furnace is a steel rotary kiln incinerator and is enclosed
by an eight foot high reinforced concrete wall. The wall does not contain a roof. The
concrete wall is intended to contain the effects of a detonation. Beyond the crushed shale
road is grassland. Two small sheds are located in the eastern portion of the site. The site
is generally flat but slopes gently to the southwest (Figure 1.1-14).

A small drainage ditch is located approximately 100 feet east of the building and bends west
past the southern end of the building, ending near a stand of brush and trees at the western
boundary of the site.
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The deactivation furnace building on-site contains an emission stack and air pollution control
devices including an afterburner, 2 gas coalers, a cyclone and a baghouse on the southwestern
side. The building appears to be in good condition.

Vehicular access to the site is from a road to the north; within SEDA, both vehicular and
pedestrian access to the site is restricted.

The nearest offsite residence is located approximately 5,500 feet east-south-east of the site.
1.1.2.3.2 Site History

The Existing Deactivation Furnace (SEAD-17), located in Building 367, has been active from
1962 to 1989. A dust collection system was added to the unit in 1978, and it was further
upgraded in 1989. This facility has not operated since 1989, pending approval of the Part B
application, which includes a Trial Burn Plan (TBP).

The deactivation furnace is used to incinerate obsolete and unserviceable small arms
munitions (20 mm or less in size), fuses, boosters and firing devices. The furnace consists of
a rotary steel kiln retort and feed discharge assemblies. The kiln has a cross-sectional area
of 4.6 square feet and is 20 feet long. The kiln is fired by No. 2 fuel oil. The furnace’s feed
system consists of a waste feed weighing system, a primary waste feed conveyor and a
secondary conveyor. The furnace is equipped with an Air Pollution Control System (APCS).
The APCS consists of an afterburner, gas coolers, cyclone separator, baghouse, compressor,
induced draft fan, stack and associated duct work.

The furnace has been included in the facility’s Part B permit application. The unit was
upgraded in 1989 to meet the operating requirements for incinerators detailed in 40 CFR Part
264 Subpart. O. As part of the RCRA regulations, interim closure of the unit was conducted
in 1989. The plan for conducting the trial burn has been prepared. The trial burn will be
conducted after review and approval of the TRP by the NYSDEC and the USEPA.

Operating practices include placing unpacked ammunition on a conveyor for transfer to the
deactivation furnace at prescribed intervals. The ammunition is burned and exploded by the
heat in the furnace. The solid residue from the furnace is transferred by a conveyor to an
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approved hazardous waste container and allowed to cool. When cooled, the scrap metal is
disposed of in barrels for transfer to the Defense, Reutilization and Marketing Office
(DRMO).

1.1.233 Existing Analytical Data

As mentioned previously, during the 1989 upgrade 29 surface soil samples from an area
surrounding the site and 29 wipe samples from inside the building were collected during the
interim closure process. These samples were analyzed for barium and lead. The soil samples
were below the EP Toxicity limit for barium. Eighteen of the 29 soil samples exceeded the
EP Toxicity limitation for lead. Soils that exceeded the limits for lead were excavated and
disposed of in a hazardous waste landfill.

1.1.2.4 SEAD-24

1.12.4.1 Physical Site Setting

The Abandoned Powder Burning Pit is located in the west-central portion of SEDA (Figure
1.1-8). It is characterized bya vegetated U-shaped berm area with surrounding grassland and
low brush. The approximtely 300 by 200-foot U-shaped berm is open to the north and is
approximately 3 to 4 feet high (Figure 1.1-15).

The site is bounded by West Kendaia Road to the north and by open grassland and low brush
to the east, south and west. SEDA railroad tracks are located approximately 400 feet east
of the U-shaped berm. Kendaia Creek is located approximately 150 feet north of West
Kendaia Road. The topography on-site slopes gently to the west; north of West Kendaia
Road the land slopes more steeply to the north-northwest toward the creek.

The site can be accessed via West Kendaia Road; within SEDA, vehicular and pedestrian
access to the site is restricted, since it is located within the ammunition area.

The neareast off-site residence is located approximately 1,200 feet west of the site.
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1.1.2.4.2 Site History

The Abandoned Powder Burning Pit (SEAD-24) was active during the 1940s and 1950s. At
present, the pit area is surrounded .a U-shaped, 4-foot-high berm which is approximately 150
feet across and 325 feet long. There is an adjacent shale-covered area which may also have
been used.

Although the operating practices of this unit are unknown, black powder, M10 and M16 solid
propellants and probably explosive trash were disposed of here by burning.

1.12.4.3 Existing Analytical Data

No existing analytical data were discovered for this SWMU.

1.1.2.5 SEAD-25

1.1.2.5.1 Physical Site Setting

The Fire Training and Demonstration Pad is located in the east-central portion of SEDA
(Figure 1.1-8). It is characterized by a small (50 by 50 feet) sparsely vegetated square pad,
the surface of which is mostly composed of crushed shale; most of the vegetation on the pad
appeared to be stressed (Figure 1.1-16).

The site is bound to the east by Administration Avenue beyond which is undeveloped land
covered by deciduous trees, to the south by Ordnance Drive beyond which is an open grassy
field and a stand of coniferous trees, to the west by grassland and conifers, and to the north
by grassland and a baseball field.

Locally, the topography on-site slopes gently in all directions away from the center of the
mound. Regionally, the topography slopes to the south-southwest. However, in the
immediate vicinity of the site, the pad represents a small topographic high and the topography
slopes to the west, south and east around it. East of the site across Administration Drive, the
topography slopes gently toward a small ditch which drains to the south. West of the site the
topogaphy slopes to the west toward a small drainage ditch located approximately 300 feet
from the site. A drainage swale parallels Administration Drive and divides in the
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approved hazardous waste container and allowed to cool. When cooled, the scrap metal is
disposed of in barrels for transfer to the Defense, Reutilization and Marketing Office
(DRMO).

1.1.2.33 Existing Analytical Data

As mentioned previously, during the 1989 upgrade 29 surface soil samples from an area
surrounding the site and 29 wipe samples from inside the building were collected during the
interim closure process. These samples were analyzed for barium and lead. The soil samples
were below the EP Toxicity limit for barium. Eighteen of the 29 soil samples exceeded the
EP Toxicity limitation for lead. Soils that exceeded the limits for lead were excavated and
disposed of in a hazardous waste landfill.

1.124 SEAD-24

1.12.4.1 Physical Site Setting

The Abandoned Powder Burning Pit is located in the west-central portion of SEDA (Figure
1.1-8). It is characterized by a vegetated U-shaped berm area with surrounding grassland and
low brush. The approximtely 300 by 200-foot U-shaped berm is open to the north and is
approximately 3 to 4 feet high (Figure 1.1-15).

The site is bounded by West Kendaia Road to the north and by open grassland and low brush
to the east, south and west. SEDA railroad tracks are located approximately 400 feet east
of the U-shaped berm. Kendaia Creek is located approximately 150 feet north of West
Kendaia Road. The topography on-site slopes gently to the west; north of West Kendaia
Road the land slopes more steeply to the north-northwest toward the creek.

The site can be accessed via West Kendaia Road; within SEDA, vehicular and pedestrian
access to the site is restricted, since it is located within the ammunition area.

The neareast off-site residence is located approximately 1,200 feet west of the site.
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southeastern portion of the site where part of it continues under Ordnance Drive via a
conduit and part is directed west into another drainage ditch.

A crushed shale road provides access to the site from the east on Adminstration Avenue; the
road continues west of the pad and loops south to intersect with Ordnance Drive. Within
SEDA, vehicular and pedestrian access to the site is not restricted.

The neareast off-site residence islocated approximately 3,500 feet east-south-east of the site.
1.1.2.5.2 Site History
The Fire Training and Demonstration Pad (SEAD-25) has been in use since the late 1960s.

In the past, the pad was used for fire control training. Currently, the pad is used once or
twice a year for fire fighting demonstrations.

1.1.2.53 Existing Analytical Data
No existing analytical data were discovered for this AOC.

1.1.2.6 SEAD-26

1.1.2.6.1 Physical Site Setting

The Fire Training Pit is located in the southeastern portion of SEDA (Figure 1.1-8). It is
characterized by an elevated grass-covered, 1,400-foot rectangular pad that contains a fire
training tower, a storage trailer, a circular burning pond, and several disposal areas (Figure
1.1-17).

An oval unpaved road parallels the fenced boundaries within the training area. The fire
training tower, storage trailer and seven burned automobiles are located in the northern
portion of the site. Small oil-stained areas were noted on the ground surface near the
automobiles. The circular burning pit has a diameter of approximately 75 feet and is located
in the central portion of the site. The bermed perimeter of the pond is characterized by
blackened soil and is void of vegetation. Approximately 30 feet south of the pond are two
large cylindrical steel tanks; these are believed to be empty. Approximately 120 feet south
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of these tanks is the fuselage of a burned helicopter. In the far southern end of the site is
a drum storage area where tens of 55-gallon drums were stacked as well as other assorted
sized and types of drums. These drums are believed to be empty based on a cursory visual
investigation. Several 55-gallon drums were observed to be at the base of the western scarp
of the site (outside the fenced portion), although these are believed to be empty.

The site is bound to the east and west by SEDA railroad tracks, on the south by grassland
and low brush to the south and on the north by 7th Street. The topography on the
rectangular site is flat, however, it slopes steeply down on the east, south, and west sides;
thenorthern sides slopes more gently down to 7th Street which provides access via an unpaved
road.

Vehicular and pedestrian access to the site isrestricted by a chain-link fence which surrounds
the entire elevated portion of the fire training pit. Restricted access is provided from the
northern end of the site from 7th Street.

The nearest off-site residence is located approximately 5,000 feet north-east of the site.
1.1.2.6.2 Site History

The Fire Training Pit and Area (SEAD-26) has been in use from 1977 to the present. The
pit is approximately 75 feet in diameter and approximately 3 feet deep and is located in the
fire training area which is 1,300 feet by 200 feet and is a grass field. A bentonite liner was
installed in 1982 or 1983. At present, the Fire Training Pit and Area is active. During a site
inspection in 1990, the fire pit was full of water. Additionally, metal drums, concrete rubble
and other debris were observed on the south end of the fire training area.

The pit is used one to four times a year for fire fighting training during which time various

flammable materials are floated on water, ignited and extinguished. Prior to 1977, the fire
training area surrounding the pit may have also been used for fire demonstrations.

1.1.2.6.3 Existing Analytical Data

No existing analytical data were discovered for this AOC.
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1.1.2.7 SEAD-45

1.1.2.7.1 Physical Site Sefting

The Open Detonation Grounds is located in the northwestern portion of SEDA (Figure 1.1-
8). It is characterized by an unvegetated, elongate detonation mound that is surrounded by
mostly soil to the east and lightly vegetated grassland to the west, north and south. The
mound is approximately 500 feet long and 14 feet high and contains many smaller excavated
areas on its east side; these are used to house the explosives that are destroyed during
detonation events. A small soil-covered bunker, from which the detonation events are
controlled, is present in the eastern portion of the site near Reeder Creek. Topography on-
site slopes to the east although the gradient on the east side of the mound is more steep than
on the west side (Figure 1.1-18).

Approximately 700 feet east of the detonation mound is Reeder Creek, which defines the
eastern boundary of the site. Reeder Creek drains to the north-northwest and eventually
discharges to Seneca Lake west of the site. - At the southern boundary of the site is a crushed
shale road which separate the Open Detonation Grounds from the Open Burning Grounds.
Grassland and low brush are located to the west and north of the site.

Vehicular access to the site is provided via a paved roadway which leads from North South
Baseline Road, however, access to the Open Detonation Grounds is restricted by a locking
gate. In the southeastern portion of the site the paved roadway divides into several dirt roads
which provide direct access to the detonation mound. The Open Detonation Grounds is not
fenced, however, access to the site is restricted since it is located within the ammunition area.

The nearest off-site residence is approximately 2,500 feet west of the site.
1.12.7.2  Site History

The OD facility (SEAD-45) consists of a detonation mound which covers approximately 1.0
acre. The hill is glacial material which is moved via bulldozer in support of OD operations.
The detonation area has been in use from 1941 to the present and the operation is regulated
under RCRA interim status. The operation of the open detonation facility is regulated under
Subpart X of RCRA. The permit application is pending NYSDEC approval.

The U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) originally identified
this facility as a location of known or suspected waste materials (USATHAMA 1980). In
1987, the facility was deleted from the SWMU submission list by the U.S. Army
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Environmental Hygiene Agency (USAEHA 1988). The reason for deleting the unit was due
to the fact that it was combined with the OB facility designated as SEAD-23. The OD facility
was again added to the SWMU list in August 1988 by NYSDEC.

Material to be detonated, i.e.,waste munitions, is placed in a bulldozed hole in the hill with
demolition material to destroy the ammunition or components. Primer cord is attached to
the demolition material, blasting caps are attached to the primer cord and the primer cord
is attached to circuit wire. The hole is backfilled and a minimum of 8 feet of soil is placed
over the material to be detonated. The operator detonates the material after returning to
the dugout and taking proper safety precautions.

1.1.2.7.3 Existing Analytical Data

The OD facility has five groundwater monitoring wells associated with it, MW-1 through MW-
5. Monitoring well installation data was available in tabular form. Groundwater quality data
for conventional pollutants and explosives obtained during 1979 are also available. One
explosive compound, 4-amino-2,6-dinitrotoluene, was detected in groundwater from wells
MW-1 to MW-4 and from Reeder Creek (both up and downstream of SEAD-45) at
concentrations of 1.36 to 1.96 ppb. Reeder Creek is being sampled as part of the Open
Burning Grounds Remedial Investigation.

In 1982, the USAEHA analyzed soil samples collected from eight locations around this area
(pits 2,4,6,and 8). Analyses were performed for EP Toxicity (As, Ba, Cd, Cr, Hg, Pb, Se, and
Ag) and explosives (HMX, RDX, Tetryl, 2,4,6-TNT, 2,4-DNT, 2,6-DNT). The analytical
results indicated the presence of Cd in all samples (0.19-0.45 milligrams per liter (mg/1))
which was below 1.0 mg/1 criteria. Explosives were also found in each sample (RDX 1.4-1.7
micrograms per kilogram (ug/kg); Tetryl 1.6-16.3ug/kg; 2,4,6-TNT 2.2-61 ug/kg;2,4-DNT 1.1-
19 ug/kg).

1.2 REPORT ORGANIZATION

The remaining sections of this report are organized to describe the investigation programs,
the results of the data collected during the ESI and to identify the magnitude and extent of
impacts. Section 2.0 (Study Area Investigation) discusses the investigation programs (i.e.,
geophysical, surface water and sediment, soils, and groundwater) performed during the ESI.
Section 3.0 (Geological, Geophysical, and Hydrologic Setting) discusses the results of the
investigation programs, specifically, geophysics, surface water hydrology and sediments,
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geology and hydrogeology. The nature and extent of impacts, on and off-site, is discussed in
Section 4.0 (Nature and Extent of Contamination). Section 5.0 (Health and Environmental
Concerns) provides a discussion of the potential receptors and environmental impacts of
contaminants. Section 6.0 (Quality Assurance/Quality Control) discusses the results of an
evaluation of the data quality and quantities. Recommendations regarding future actions at
each AOC are presented in Section 7 (Recommendation for Future Action). The
Appendices contain the data on which the text and conclusions are based.
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2.0 STUDY AREA INVESTIGATION
2.1 INTRODUCTION

The focus of this investigation was to determine whether hazardous constituents or wastes
have been released to the environment at each of the seven AOCs and to evaluate potential
threats to human health, welfare, and the environment. The potential threats are based on
the effects of current use to humans and biota and possible future use by on-site residents.
If an AOC is determined to pose a threat to human health, welfare or the environment, a
removal action may be performed or a CERCLA RI may be undertaken, otherwise if an
AQC is determined to pose little threat, it may be classified as requiring no further action.
A completion report is then prepared documenting the end of remedial actions.

Information for each site was acquired through the implementation of numerous focused tasks
described in the Ten SWMU Workplan, which was approved by EPA, Region II and
NYSDEC, prior to initiation of fieldwork in November 1993. The workplan describes the
following tasks:

Geophysical Investigations

Soil Gas Survey

Soil Sampling

Groundwater Investigation

Surface Water/Sediment Investigations
Solid Materials and Asbestos Sampling

S LA W=

The following sections of this report describe, in detail, work completed by ES to characterize
the environmental setting of each site.

The chemical constituents of concern for this investigation are summarized on Table 2.1-1.
Analytical methods utilized at each AOC and the rationale for selection of analytes for each
AOQC are presented on Table 2.1-2. Table 2.1-3 presents a summary of samples collected and
analyses performed. The initial assessment provided data that was used to determine
justification for eliminating the AOC from further consideration.

The site survey program consisted of a field reconnaissance of the site and aerial
photography. The reconnaissance was performed to locate general site features and confirm
the presence of significant features (i.e., incinerator building, cooling pond, filled areas,
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TABLE 2.1-1

SUMMARY OF CHEMICAL CONSTITUENTS OF CONCERN

Iytical ... :

, _Chemical Group _ Method'
1. Propellants, Heavy metals TAL Metals
Explosives and Semi-voltile organic compounds (SVOs) TCL SVOs
Pyrotechnics (PEP) Explosives 8330,
Nitrates 353.2
2. Solvents Volatile organic compounds (VOCs) TCL VOCs, 524.2
Semi-volatile organic compounds (SVOs) TCL SVOs
3. Oils Petroleum hydrocarbons (TPH) 418.1
4. Transformer Oil Polychlorinated biphenyls (PCBs) TCL Pest./PCB
5. Herbicides Herbicides 8150
6. Insulation Asbestos EPA 600/M4-82-020

. All analytical deliverables were Level IV with exception of Method 353.2 (NO,), Method 418.1
(TRPH), and EPA 600/M4-82-020 (Asbestos).

Jone 30, 1994
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Table 2.1-3

SUMMARY OF LABORATORY ANALYSES

Number of Analyses
No. of Suite? TPH Asbestos
Samples

SEAD-4
B/TP! Soils 35 35 NS NS
Groundwater 5 5 NS NS
Surface Water 3 3 NS NS
Sediment 9 9 NS NS
Surface Soil 7 7 NS NS
SEAD-16
Groundwater 3 3 NS NS
Surface Water 2 2 NS NS
Surface Soil 16 16 NS NS
Solid Materials (Soil) 8 8 NS 6
Bldg. Materials 7 7
Scale 2 2
SEAD-17
B Soils 9 9 NS NS
Groundwater 4 4 NS NS
Surface Soil 23 23 NS NS
SEAD-24
B Soils 15 15 15 NS
Groundwater 3 3 3 NS
Surface Soil 12 12 12 NS
SEAD-25
B Soils 17 17 17 NS
Groundwater 3 3 3 NS
SEAD-26
B/TP Soils 27 27 27 NS
Groundwater 3 3 3. 7 NS
Surface Water 1 1 1 NS
Sediment 1 1 1 NS
Surface Soil 8 8 8 NS

June 30, 1994 KASENECAVISWMUHIGH\TABLES\2.1-3.TBL
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Table 2.1-3
(Con’t)

SUMMARY OF LABORATORY ANALYSES

Number of Analyses
No. of Suite? TPH Asbestos
Samples
SEAD-45
TP Soils 5 5 NS NS
Surface Soil 9 9 NS NS
Groundwater 8 8 NS NS
Surface Water 4 4 NS NS
Sediment 4 4 NS NS
Sample Subtotal 253 244 244 15
Notes:
1. B=Borings, TP=Test pits, NS=Not sampled

Suite consists of analyzing each sample for TCL VOCs, SVOs, and Pesticide/PCBs and TAL
Metals and Cyanide according to the NYSDEC CLP SOW, explosive compounds, herbicides,
and nitrates. At SEAD-25, and SEAD-26, explosive compounds were not analyzed.

3. A matrix spike analysis, performed for every 20 samples, actually consisted of 3 analyses:
method spike blank, matrix spike, and matrix spike duplicate.

June 30, 1994 KASENECA\7ZSWMUHIGH\TABLES\2,1-3.TBL
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possible solvent dumping areas, debris pits, monitoring wells, access roads) identified in the
workplan. Also, sampling locations were identified and marked during this initial survey.
The site and surrounding area were photographed from the air on December 14, 1993 for the
purpose of constructing a photogrammetric site plan with 2 foot contour intervals.

The groundwater flow directions - were estimated in the workplan based primarily on
topography and to some extent on proximity to surface water. The actual locations of some
borings and monitoring wells were adjusted based on the results of geophysical surveys and
more complete field reconnaissance.

22 METHODOLOGY
2.2.1 Geophysical Investigation

Seismic Refraction

Seismic refraction surveys were performed at all AOCs, except SEAD-45, to determine the
direction of groundwater flow by measuring either the depth to the water table or the depth
to ‘bedrock. These data, along with topographic information, were used to more accurately
locate the up and downgradient monitoring wells.

Four 115-foot seismic refraction transects were laid out at each site. They were
approximately equidistant from the center of the AOC and each other with each transect
pointing toward the center of the AOC. The shot point locations were located along each
profile and were used to define each individual seismic spread. The seismic data were
collected using an industry standard 12 or 24 channel seismograph. When the geophones
were placed on asphalt or concrete, small metal base plates replaced the metal spike on each
geophone. The geophones placed on asphalt or concrete was weighted down using small 2
to 3 pound sand bags to improve overall coupling with the ground and to help minimize
background noise levels. Geophone spacings were held at 5 foot intervals throughout the
survey.

Once the seismograph setup was complete and data collection was ready to commence, the
background noise level at each geophone location was monitored. The background noise was
displayed on the seismograph CRT as a series of moving bars, the amplitude of which is
proportional to the background noise level. This review provided information on ambient
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noise levels, while also highlighting malfunctioning geophones. Geophones that displayed a
high level of noise were moved or have their placement adjusted.

An impact or dropped weight was used as the seismic energy source. Due to the shallow
nature of the water table (i.e., generally less than 10 feet in depth) a low energy source was
sufficient to accurately image the water table surface. Three shots were fired for each
geophysical spread located at the spread ends and spread center. A paper copy of each
seismic record was made in the field. Each record was reviewed for quality to insure that
adequate signal to noise levels were present for the shot. Upon initial acceptance, a
preliminary velocity analysis was performed in the field to define the subsurface structure
along each spread. This preliminary review focused on determining if the water table surface
had been properly resolved. Upon final acceptance of each shot, the seismic record was
annotated to identify the transect number, the spread number, the shot point number, and
the shot point location. After each record was reviewed, accepted, and annotated, the data
collection procedure was repeated for the remainder of the shot points for each spread.

Subsequent to the seismic data collection, a survey was performed to provide X,Y,Z station
information for the seismic shot point locations to + 1.0 feet horizontally and + 0.1 feet
vertically. These data were used during seismic data reduction and seismic modeling.

The seismic refraction method relies upon the analysis of the arrival times of the first seismic
energy at each geophone location to provide details about the subsurface geology. The time
when the seismic energy arrives at each geophone location is referred to as the first break.
Each seismic record was reviewed, both using the seismograph CRT and the paper records,
to determine the first breaks at each geophone. This analysis was preliminarily performed in
the field with the data checked after the completion of the field program. These first break
data values were tabulated and used to create time-distance plots as described below.

For each seismic spread, a graph was made of the first break determinations for all of the
spread shot points. These graphs display, in an X-Y plot, the first breaks (time) versus the
geophone locations (distance). These time-distance plots form the basis of the geophysical
interpretation. The time-distance plots were individually analyzed to assign each first break
arrival to an assumed layer within the subsurface. It is estimated that up to four distinct
seismic layers exist at the site. These include the unsaturated and saturated surficial deposits,
the weathered bedrock, and the competent bedrock. In general, these various layers can be
grouped into broad ranges of seismic velocities. As an example, unsaturated deposits will
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generally have a seismic velocity of less than 2,500 feet per second. By comparison, the
saturated deposits should have seismic velocities in the range of 4,500 to 5,500 feet per
second. The time-distance plots were interpreted to yield the velocity distribution within the
subsurface. Each first break arrival was asSigned to one of the above mentioned layers. This
velocity analysis and layer assignment formed the basis for the data files to be used during the
seismic modeling. '

Once the first break analysis and layer assignments were complete, input seismic data files
were created for use in the seismic modeling software. The input files included all of the
information pertaining to the spread geometry, shot point locations and depths, first break
arrivals, and layer assignments. The elevation data was also be input into the computer files.
The computer program, SIPT (Scott, 1977) was used to model the seismic data. SIPT is an
interactive computer program developed by the United States Geological Survey for the
inverse modeling of seismic refraction data. This program uses input seismic refraction data
to create two-dimensional cross-sectional models of velocity layering within the subsurface.
The program uses the delay time method to produce a first approximation of the subsurface
velocity layering. This approximation is then refined through the use of iterative ray tracing
and model adjustment to minimize the differences between field measured first arrival times
and the forward modeled raypath times. The program also provides various levels of velocity
analyses that will be reviewed to provide diagnostic information on the model solutions.

The results of the computer modeling were reviewed with the known geology of the site. The
subsurface velocity layering was attributed to known or expected geologic units. A detailed
analysis was made of the velocity distribution of the upper, unsaturated materials to ensure
that, near surface low velocity materials are not adversely affecting the data quality and
interpretation. The velocity distribution within the bedrock was also reviewed to provide
information on the presence and degree of weathering and to identify any lithologic or
fracture related changes within the bedrock.

Based upon the seismic refraction data and the logs from the various monitoring wells, two
seismic cross-sections were generated for each AOC. These cross-sections show the land
surface elevation and the elevation of the water table and bedrock surfaces. The locations
of bedrock piezometers, along with the stratigraphic information derived from them, are
shown on these cross-sections.
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EM-31 Survey

Electromagnetic (EM-31) surveys were performed at SEADs 4, 24, and 45. The objectives
of the EM-31 surveys were to delineate waste boundaries, identify the location of buried
metallic objects, and identify the locations of old disposal pits. The EM-31 method was
employed in conjunction with Ground Penetrating Radar (GPR) surveys so as to provide
significant redundancy during the geophysical investigations.

The electromagnetic data at each AOC was collected using both grid and profile based
surveys. In general, the grid based surveys used either a 10 foot by 10 foot or 20 foot by 20
foot grid spacing. Refer to the individual AOC descriptions in the following sections for the
grid spacing details. The corners of the geophysical survey grids were established using a
registered New York State land surveyor. The individual EM-31 survey lines and station
locations were established using both hip chains and hand held compasses.

At all of the AOCs where EM-31 data were collected, a data logger was used to record the
individual electromagnetic readings. Both the in-phase and quadrature components of the
electromagnetic field were measured and recorded. These data were in turn stored on a
computer and printed out at the end of each field day. For each AOC where EM-31 data
was collected, a calibration area, free of cultural interference, was established. The EM-31
response was measured at this area at the start of each day. This check was made to insure
that no significant meter drift is occurring during each survey.

Upon completion of each electromagnetic survey, the data was presented in both profile and
contour form. Both the in-phase and quadrature components were plotted. This multiple
presentation format aids in the interpretation of the data. All of these presentation aids were
interpreted to identify the locations of buried metallic objects, disposal pits, waste boundaries,
and areas of elevated subsurface soil apparent conductivities. These data were compared to
the results of the GPR surveys to provide as complete and accurate interpretation of the
subsurface conditions at each AOC as possible.

The EM-31 instrument is calibrated by the manufacturer. This calibration can be rechecked
in the field but this requires that access to highly resistive rock outcrops are available. A
secondary field calibration was performed on a daily basis to insure repeatability of
measurements and to check against daily meter drift. This field calibration is the only
performance evaluation that is performed on these instruments. The EM-31 data was
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collected at each AOC to evaluate only relative variations in subsurface conductivities. The
absolute terrain conductivity was required since the individual AOC objectives were to
identify relative variations in subsurface conditions associated with waste boundaries, buried
metallic objects, etc. During the individual AOC surveys, up to five station repeats were
performed on a daily basis so as to qualitatively evaluate the overall data repeatability.

GPR _Survey

A GPR survey of selected areas within an AOC was conducted to located buried structures
(i.e., buried or filled-in pits, trenches, disposal areas) and obtain more information on
anomalies detected during the EM-31 surveys. GPR can also identify the original ground
surface beneath berms.

The GPR instrument was hand operated. As the equipment was pulled across the site, the
reflected radar pulses were transmitted to the receiver unit where they were converted to
analog signals. The analog signal was transmitted to the control unit where the signal was
electronically processed and sent to the graphic recorder. The graphic recorder produced a
continuous chart display on electro-sensitive paper. This real-time display enabled the
operator to interpret the data on site.

222 - Soil Sampling Programs

The objectives of the soils investigation program were to provide data on the background soil
quality, to obtain soil samples, and in particular, to investigate anomalies detected during the
geophysical survey at SEADs-26 and -45.

The soils investigation program was completed at SEADs-16, 17, 24, 25, 26, and 45 in
accordance with the pre-approved workplan. The sampling plan at SEAD-4 was modified
from that described in the workplan because of the availability of more information on
building locations at that site. Sample locations were located in source areas and in
hydrologic upgradient locations to establish background conditions. The groundwater flow
directions were estimated for the workplan based on topography and to some extent the
proximity of surface water. The locations of borings, monitoring wells and test pits were
adjusted from those locations in the workplan based on the results of the geophysical
investigations, which better defined the groundwater flow directions and detected anomalies.
The individual boring logs and test pit logs are included in Appendix B. Empire Soils
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Investigation, 4Inc. of Groton, New York performed the drilling and UXB performed test
pitting.

Soil Borings

Soil borings were performed using an Acker F-800 drilling rig equipped with 4.25-inch 1.D.
hollow stem augers. All borings were advanced to refusal .on competent bedrock. During
drilling, soil samples were collected continuously at 2-foot intervals using a decontaminated

2 foot split spoon sampler according to the method described in ASTM D-1586-84. This
technique involved driving a decontaminated split spoon sampler 2 feet into undisturbed soil
with a fig-mounted 140 Ib hammer. Once the sample was collected, the augers were advanced
to the top of the next sample interval. Samples were collected until spoon refusal on
competent shale was encountered.

Soil samples were screened for volatile organic compounds using an Organic Vapor Meter
(OVM) 580B and for radioactivity with a Victoreen Model 190 Radiation Monitor. Three
of the samples from each boring were selected for chemical analysis: 1) 0 to 2 feet below
grade; 2) immediately above the water table; and 3) midway between samples (1) and (2).
The intermediate sample was collected at a depth where one of the following site specific
items occurred: (1) a stratigraphic change such as the base of the fill, (2) evidence of perched
water table, (3) elevated photoionization detection (PID) readings, or (4) visiblyaffected soil
(e.g.', oil stains). If none of these occurred, then the intermediate sample was collected at the
halfway point between the samples collected at the surface and at the water table. If
intermediate split spoon samples exhibited elevated PID readings, the one with the highest
concentration was the one intermediate sample to be analyzed.

Additional monitoring included establishing a designated downwind monitoring station where
monitoring for volatile organics with an OVM and dust particulates using a MIE Model
PDM-3 Miniature Real-Time Aerosol Meter (Miniram) was performed. A Miniram was also
positioned on or near the drilling rig. The OVM was programmed to register real time and
maximum readings of volatile organics. These meters were checked before drilling and
approximately every 15 minutes during drilling.

Upon completion of sampling, all borings were grouted to the surface or a monitoring well
was installed. The soil brought to the surface by the augers was containerized in DOT-
approved 55-gallon drums, which were labelled with the date, location, and description of
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wastes. The drilling rigs, augers and split spoons were steam cleaned between borings at the
decontamination pad using potable water from the Depot.

Test Pits (Geophysical Anomaly Excavations)

The objectives of test pitting were to provide a means for visual evaluation of subsurface soils
and collection of soil samples, as well as to investigate anomalies discovered during the
geophysical surveys.

Test pits were excavated up to 7 feet deep using a backhoe. Upon completion, all excavated
material was returned to the pit and covered. Unexploded ordnance (UXO) personnel
performed the excavation and obtained the soil samples and ES personnel monitored for
VOCs with an OVM 580 and for radiation with a Dosimeter Mini Con Rad. All personnel
were outfitted in Level B equipment to avoid possible exposure. Test pit logs are included
in Appendix B.

Surface Soils

Grab samples of surface soils were obtained by removing representative sections of soil from
0 to 2 inches below ground surface. Vegetation was removed prior to sample collection.

223 Monitoring Well Installation

The groundwater investigation program was designed to obtain background water quality data,
to determine groundwater flow direction, and to determine if hazardous constituents are
migrating in the groundwater from the sites. When required, the locations of monitoring
wells were changed from the locations shown in the workplan based on the depth to
groundwater and bedrock data obtained from the geophysical surveys.

The wells were installed in borings drilled with a hollow stem auger rig using 4.25-inch hollow
stem augers. The borings were advanced to auger refusal, which for the purposes of this
investigation defined the contact between weathered shale and competent shale. During
drilling, split spoon samples were collected continuously until spoon refusal using the method
outlined in ASTM D-1580-84 to observe and characterize the soil conditions and geology at
the well location. Monitoring wells were constructed of 2-inch I.D. Schedule 40 polyvinyl
chloride (PVC) with a well screen slot size of 0.010. Wells were screened from 3 feet above
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the water table (if space allowed) to the top of competent bedrock. A sand pack was placed
by tremie pipe in the annulus and extended a few feet above the well screen. A bentonite
seal was placed on the sand pack. In some instances, the bentonite extended to the surface
if there was no vertical space available for a cement/bentonite grout. A 4 inch by 4 inch
steel protective casing with a locking cap was installed at the surface and held in place with
a 2 foot by 2 foot cement pad. The end of PVC riser was equipped with an expandable well
cap. In the instances when bedrock was shallow in depth, i.e,.less than 8 feet, modifications
were made. The sand pack was extended to 1 foot above the well screen. Bentonite
thickness was decreased to a minimum of 0.5 foot, but preferably at least 1 foot. Table 2.2-1
presents monitoring well construction details. All wastewater used in the drilling process was
containerized in 55-gallon drums. Following well installation, the elevations of the well
protective casing, PVC riser, and ground surface were surveyed.

The downwind monitoring station continued to be monitored during well installation. Each
well location was monitored for volatile organics with an OVM 580B and for particulates
using a MIE Model PDM-3 Miniram. A Miniram was also positioned on or near the drilling
rig. The OVM 580B was programmed to provide real time and maximum readings of volatile
organics.

These meters were calibrated before drilling and checked approximately every 15 minutes
during drilling. In addition, all soil samples were screened while in the split spoon with an
OVM 580B for volatile organics and a Dosimeter Mini Con Rad for radioactivity.

224 Monitoring Well Development

Subsequent to the well installations, each monitoring well was developed to insure that a
proper hydraulic connection existed between the well and the surrounding aquifer. The well
development details are summarized in Table 2.2-2.

The collection of representative groundwater samples is partially dependent upon the
turbidity of the sample. Guidance provided by NYSDEC indicates that a valid sample is
considered to be one that has a turbidity of less than 50 Nephelometric Turbidity Units
(NTUs).

The development procedure which wasused for these wells reduced the turbidity of the water
in the wells. For development of these wells, only light surging with a bailer for a 2 to §
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TABLE 2.2 -1

MONITORING WELL CONSTRUCTION DETAILS

SENECA ARMY DEPOT
7 AOCs
Depth of Well | Depth of Well Well Screened Interval| Thickness of Height of [Elevation of
Well Relative to Relative to Screen Relative to Bentonite | PVC Well |Top of PVC
Number Ground Surface| Top of PVC Length Ground Surface Seal Stickup Well (MSL)
(ft) (ft) (ft) (ft) (ft) (ft) (ft)
1 MWwW4-1 10.5 12.97 4 54-94 2.0 2.47 700.12
2 MW4-2 4.0 6.64 1 2.2-32 0.5 2.64 702.44
3 MW4-3 9.0 11.46 4 3.9-79 1.0 2.46 699.90
4 MW4-4 10.0 12.51 4 49-89 1.5 2.51 680.37
5 MW4—-5 6.0 8.46 2 31-51 0.7 2.46 700.46
6 MWI16-1 6.0 7.94 2 33-53 2.2 1.94 735.544
7 MWI16-2 4.1 6.02 2 1.4-34 1.1 1.92 734.56
8§ MWI16-3 5.0 7.38 2 23-43 1.8 2.38 735.48
9 MW17-1 8.5 10.34 4 34-74 1.0 1.84 736.33
10 MWI17-2 6.0 7.96 2 33-53 0.3 1.96 733.75
1 MWI17-3 6.0 7.8 2 31-51 0.7 1.80 732.15
12 MW17-4 6.0 8.46 2 31-51 0.7 2.46 734.59
13 MW24-1 10.0 12.06 4 4.9-8.9 1.9 2.06 637.75
14 MW24-2 16.0 18.52 9 5.9-14.9 1.4 2.52 632.18
15 MW24-3 15.0 17.25 9 4.9~-13.9 0.9 2.25 631.53
16  MW25-1 5.0 7.78 1 31-41 0.7 2.78 742.69
17 MW25-2 85 11.20 4 3.4-74 0.8 2.70 746.11
18 MW25-3 6.5 9.80 2 4.0-6.0 1.0 3.30 745.56
19 MW26-1 6.0 8.22 2 33-53 0.8 222 753.57
20 MW26-2 14.0 16.58 9 3.9-12.9 1.0 2.58 761.42
21 MW26-3 14.0 16.42 9 43-133 1.0 2.42 753.92
2  MW26-4 11.5 13.80 4 6.4~10.4 1.5 2.30 752.42
23 MW45-1 6.0 8.65 2 3.25-5.25 08 2.65 625.08
24 MW45-2 10.0 12.41 4 5.33-933 12 - 241 626.76
25  MW45-3 11.33 14.07 4 6.6—10.6 1.25 2.74 626.45
26 MWd45-4 7.0 9.74 2 4.25-6.25 0.5 2.74 633.04
Notes:
1. All wells were installed by Empire Soils Investigations, Inc. under the supervision of Engineering—Science, Inc.
2. Data obtained from Well Development forms and UXB survey summary (3/8/94).
3. All wells were installed in Till/Weathered Shale.
4. All wells were constructed of 2—inch PVC well casing with 0.010 inch PVC well screen.
HAENG\SENECA\7SWMU hgh\TABLES\MWCD. WK3
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minutes was performed and the water in the well was removed using a peristaltic pump at a
rate of between 1.5and 3 liters per minute. The light surging was performed to remove any
silt and clay "skin"that may have formed on the borehole wall during drilling. The relatively
low flow rate water removal was performed to develop the well and surrounding formation
by removing some silt and clay, while not creating an influx of large amounts of silt and clay,
which are major components of the till. Final turbidity values for these wells are shown in
Table 2.2-2. Turbidity was measured with a Engineered Systems Model 800 portable field
analyzer with full scale ranges of 20 and 200 NTUs. Development operations were performed
until the following conditions were met:

o The turbidity of the water was less than 50 NTUs.
o The temperature, specific conductivity, and pH of the well water vary by no more
than 10 percent.

225 Groundwater Sampling

Monitoring wells were sampled for this investigation to evaluate the presence and extent of
organic chemical constituents present within the groundwater. Groundwater sampling
information is presented in Table 2.2-3. The groundwater sampling procedure is described
below.

The wells were purged prior to sampling using a peristaltic pump with the dedicated Teflon
tube that extended to the bottom of the well. A low flow purging method was implemented
to obtain samples of groundwater that contained the amount of natural turbidity found in
groundwater between soil particles.

The thickness of the silt was determined by measuring the depth to the top of the silt and
subtracting that from the depth of the well. If the thickness of the silt was greater than 1
inch, then the silt was removed using the peristaltic pump and dedicated Teflon tubing. Silt
removal was complete when the water was no longer silt-laden and dark brown-gray in color.

The purging process began with the open-end of the tube at the bottom of the well screen
(or at least 6 inches from the bottom of the well). The purging flow rate was between 0.01
and 2 liter per minute (L/min) and the water was purged into a graduated 5-gallon bucket.
During the purging process, the water level in the well was monitored with an electronic
water level meter. The water was not pumped below one half of the static water column
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height measured before purging was initiated. During removal of the first volume of water,
it was determined if the well was a slow or fast recharging well. A fast recharging well
supplies water to the well such that the water level is not drawn below the depth of one half
of the static height of the water column using flow rates between 0.01 and 2 L/min. A slow
recharging well does not supply water to the well to maintain a water level at or above one
half of the static height of the water in the well using a minimum purge rate of 0.01 L/min.

The following procedure was used for purging a fast recharging well. After approximately
one well volume was removed, the time, flow rate, depth to the bottom of the opening of the
Teflon tube and the total volume of water removed was recorded on the sampling data sheet.
Measurements of indicator parameters (temperature, specific conductance and pH) were also
made this time. The Teflon tube was slowly raised to a point between the top of the well
screen and the water surface. After each well volume had been removed the indicator
parameters were measured and recorded. Purging of the well continued until three well
volumes were removed. After purging the third well volume, the indicator parameters were
recorded for the last time. If required, additional temperature, specific conductance, and pH
measurements were made until they stabilized (two successive measurements varied by less
than 10 percent). Moving the location of the tube from the screened interval to a point near
the top of the water surface during purging ensured the removal of any stagnant water from
the well prior to sampling. After removal of three well volumes the well was allowed to sit
for 2'4 hours prior to sampling at which time the water level was measured in the well. If the
well had recovered to 95 percent of the original static level, then sampling of the well was
performed. If the 95 percent recovery was not achieved after 3 hours, then the recovery
requirement for the well was reduced to 85 percent prior to sampling.

For wells that were slow to recharge, purging continued until approximately one-half the well
volume had been removed or the water level in the well reached the depth of one half the
static height of the water column. At this time, the indicator parameters were measured and
the time, flow rate, depth to the bottom of the opening of the Teflon tube, and total volume
of water removed were recorded in the sampling data sheet. The Teflon tube was slowly
raised to the point between the top of the well screen and the water surface. If this was not
feasible, the dpen end of the tube was raised to the highest point possible to allow water to
be pumped. The water level was monitored with an electronic water level meter. Purging
of the well continued until one well volume had been removed. Minor adjustments in the
depth of the open end of the Teflon tube may have been made during this process, however,
the depth to water was not allowed to fall below the one half static water column height. If
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during purging, the water level was lowered to an unacceptable depth, then the pump was
shut off and the well allowed to recharge before continuing. After one well volume had been
removed, the indicator parameters were measured and the time, flow rate, depths, and volume
of water removed were recorded. If at least one well volume had been removed and the
measurements of temperature, specific conductance, and pH had stabilized (i.e., two
successive measurements varied be less than 10 percent), then purging stopped. If they have
not stabilized, then purging continued until they stabilized. At this time, the well was
considered to have been purged enough to ensure that the subsequent water samples
collected from the well would be representative of water from the aquifer. After stabilization,
the well was allowed to sit for 2-1/2 hours prior to sampling at which time the water level was
measured in the well. If the well had recovered to 95 percent of the original static level, then
sampling of the well was performed. If the 95 percent recovery had not been achieved after
3 hours, the recovery requirement for the well was reduced to 85 percent prior to sampling.
If the well had not recharged to 85 percent after 6 hours, sampling of the well began.

Prior to collecting the sample, the Teflon purging tube was removed from the well and placed
into a clean plastic bag during sampling. To sample, the bailer was lowered into the well at
a rate of approximately 1/2-inch per second to minimize the disturbance of water and silt in
the well. When the bailer was filled with water it was removed at a rate of approximately 1/2-
inch per second and the appropriate sample containers were filled. If the well was bailed to
near dryness during the sampling process (i.e., the bailer reaches the bottom of the well),
sampling was stopped until the well recharged to 85 percent of the original static level. If it
did not recharge to 85 percent after 6 hours, sampling continued as water was available for
each parameter. When sampling was complete, the dedicated Teflon tubing was returned to
the well.

Depending upon the activities performed at the AOC and the constituents of concern,
monitoring wells were sampled for most or all of the following parameters:

1. Target Compound List (TCL) for Volatile Organic Compounds (VOC) by NYSDEC
CLP

2. TCL for Semivolatiles, Pesticides and Polychlorinated Biphenyls (SVOs, Pesticides and
PCBs);

3. Target Analyte List (TAL) (Metals and Cyanide)

4, Method 8150 (Herbicides)

5. Method 8330 (Explosives)
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6. Method 418.1 (Total Recoverable Petroleum Hydrocarbons)
7. Method 353.2 (Nitrates)
8. Method 340.2 (Fluoride)

The sampling order was as follows: 1) volatile organic compounds, 2) semivolatile organic
compounds, 3) metals, 4) cyanide, S5) explosives 6) pesticides, 7) herbicides, 8) Total
Recovered Petroleum Hydrocarbons (TRPH), 9) nitrates and PCBs, and 10) fluoride. The
sampling order allowed that metals were collected early in the sequence. Obtaining water
samples for metals that are truly representative of the aquifer was a primary goal of the
sampling procedure; therefore, collection of water for metals analysis was placed early in the
sequence. The results of the testing are discussed in detail in Section 4 of this report.

One round of water level measurements were completed for the monitoring wells. The water
level data have been used to determine the direction of groundwater flow within the
till/weathered shale aquifer. These data are presented and discussed in detail in Section 3.

2.2.6 Surface Water and Sediment Sampling Procedures

Surface water samples were collected on the site by immersing a clean glass beaker or a
sample bottle without preservatives. The sample was then transferred to a pre-preserved
sample bottle, if required. Temperature, conductivity, and pH of surface water were
measured directly in the field with calibrated meters. pH was measured with an Orion pH
meter, Model SA230 or SA230A. Conductivity and temperature were measured with a YSI
Model 33 conductivity meter.

Sediment samples were collected by scooping sediment into a decontaminated stainless steel
bowl with a decontaminated trowel. Volatile Organic Analytes (VOA) samples were taken
first, prior to any mixing of the sediments. Then, the bowl was refilled with additional
sediment, if required, thoroughly mixed and the appropriate sample containers filled with
sediment. Samples were then placed in coolers containing refrigerants.

227 Sampling Procedures for Other Materials

Asbestos

Pipes within some of the buildings may have been wrapped with an insulating material
containing asbestos. Samples of this insulation material were collected using appropriate
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health and safety procedures by picking it up by hand and placing it into a glass or plastic,
wide-mouth bottle.

Dust

Dust and dirt on the floor of the building at SEAD-16 were sampled for various parameters.
This material was sampled using the same procedures as for surface soils (Section 2.2.2)
except that the dust and dirt was collected over a broad area of the floor rather than digging
into the soil.

23 SEAD-4: MUNITIONS WASHOUT FACILITY LEACHFIELD

Based on historical information, wastewater from the washout facility possibly contained
explosives and heavy metals. Based on ERCE information and discussions with SEDA
personnel, this wastewater could have been discharged to a suspected leach field west of the
former building, to an unlined ditch that discharged to a pond approximately 500 feet west
of the former building, to an unlined ditch that flowed north and discharged on the north side
of the road to possibly a leach field, or to areas near Buildings 2079 and 2084.

Soil samples were collected from the pond area in 1990 and tested for 2,4,6-TNT,2,4-DNT
and 2-6-DNT. Explosives were not detected in any of the samples tested (ERCE 1991).
Because this wastewater could leach into the ground, the potential migration pathways include
both soil and groundwater. Surface water and sediment from the pond were also considered
as potential migration pathways because the pond could have received some wastewater.

2.3.1 Chemicals of Interest

Chemicals of interest at this site are explosives and heavy metals.

2.3.2 Media To Be Investigated
Geophysics

Four 115-foot seismic refraction profiles were performed along two lines laid out
perpendicular to each other. Data from the surveys were used to determine the direction of
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groundwater flow, then, when necessary, the location of the monitoring wells was adjusted to
locate a well upgradient and a well downgradient of the AOC.

The exact location of the suspected leach field, west of the washout facility, is unknown. To
determine the leachfield’s location, GPR and electromagnetic (EM-31) surveys were
performed. GPR was the primary geophysical method with the EM-31 providing backup
geophysical data. The objective of these surveys was to delineate the location of the
suspected leach field and the locations of subsurface pipes and structures that may have
serviced the suspected leach field (refer to Figure 2.3-1). A grid of GPR and EM-31 data was
collected over the area of the suspected leachfield location. The GPR data was collected
continuously along the lines spaced at 10-foot intervals and along selected cross-lines (refer
to Figure 2.3-1). Electromagnetic measurements were made on the same lines and cross-lines
with measurements taken at S-foot intervals. Approximately 5,000 linear feet were surveyed.

GPR and EM-31 surveys were also performed to determine whether a buried ditch or pipe
leading north from the former facility and a leach field north of the road exist. The GPR
survey was performed at a line spacing of 10 feet and a cross-line spacing of 50 feet.
Approximately 5,000 linear feet of GPR profiles were acquired. EM-31 measurements were
made along profiles oriented approximately east-west at 5-foot intervals in the area of the
potential pipe and leach field. Approximately 4,100 linear feet of EM data was collected in
the area.

In addition, GPR and EM-31 profiles were performed in the area between the pond and the
former facility to identify the location of the former ditch through which wastewater was
discharged. Six profiles, spaced at 100-foot intervals, were surveyed to locate the former
ditch. These profiles were approximately 300 feet in length.

Soils

On November 15, 1993, the field sampling program of the workplan-was updated because of
the discovery of previously unknown 1959 and 1968 air photos that provided information on
the layout of the former munitions washout facility. The information provided about SEAD-4
included:

° The former munitions washout facility location,
° Information regarding piping and other structures,
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. The presence and extent of 2 drainage ditches,
. A discharge pipe from the former washout facility to the pond.

Borings: Ten soil borings (SB) were advanced at SEAD-4 (refer to Figure 2.3-2) to evaluate
the vertical extent of impacts. Boring SB4-1 was located in an area considered free of
influences of the site activities and provided data on the background soil quality. The other

borings were at locations where releases to the environment may have occurred. The five
borings were completed as wells at SEAD-4 (Table 2.3-1).

Based on the new information on the site, the soil borings were modified slightly and were
located as follows:

° SB4-1, on the upgradient side of the drainage ditch;

* SB4-2, downgradient of the leachfield;

° SB4-3; SB4-6, downgradient of the former munitions washout facility building;

° SB4-4, downgradient of the pond;

° SB4-5, in the area of the former munitions washout facility building; '

e SB4-7, near building B-20;

° SB4-8, near the former building where disturbed soils are present- and where a

building was once located;
° SB4-9, near building 2084;
° SB4-10, near building T-30.

These changes were outlined in a letter submitted to NYSDEC and EPA on November 15,
1993. Approval to proceed was obtained from EPA on November 29, 1993. Approval from
NYSDEC was obtained on December 7, 1993.

The three shmples from each boring were submitted for chemical analyses identified in
Section 2.3.3.

Test Pits: Eight test pits (TP) were excavated at SEAD-4 (Figure 2.3-2). Two excavations
(TP4-1 and TP4-2) were located in the former munitions washout facility. Three excavations
(TP4-3 to 4-5) were located within the suspected leachfield, north of the munitions facility
and three excavations (TP4-6 to 4-8) were located along the clay pipe running west to the
pond.
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TABLE 2.3-1

SEAD-4 SOIL SAMPLING SUMMARY

SENECA ARMY DEPOT
7 AOCs
BORING WELL SAMPLE SAMPLE
NUMBER NUMBER NUMBER INTERVAL

SB4-1 MW4-1 SB4-1.1 0-2’
SB4-1.3 4-6’

SB4—-1.6 10-12’
SB4-2 MW4-2 SB4-2.1 0-2’
SB4-2.2 2—-4
SB4-3 MW4-3 SB4-3.1 0-2’
SB4-33 4-6’
SB4-3.4 6—8’
SB4—-4 MW-4-4 SB4-4.1 0-2’
SB4-4.2 2—-4
SB4-4.3 4-6’
SB4-5.1 0-2’
SB4-5.2 2—-4
Well Not Installed SB4-6.1 0-2’
e T -
SB4-7 Well Not Installed SB4-17.1 0-2
SB4-7.3 4-6
SB4-74 6—8’
SB4-8.1 0-2’
SB4-8.2 2—4
SB4-83 4-6
SB4-9 Well Not Installed SB4-9.1 0-2’
SB4-9.2 2—-4
SB4-9.3 4-6
SB4-10 Well Not Installed SB4-10.1 0-2’
SB4-10.2 . 2—-4
SB4-10.3 4-6

Notes:

NS = Not Sampled

1) The sample number contains the sample location with a soil boring (SB) or monitoring well (MW) identifier.

2) All SEAD—4 samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals,
cyanide, herbicides, explosives, and nitrates.
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Four soil samples were composited into one sample for each test pit (Table 2.3-2).

Surface Soils: Seven surface soil samples (SS) were obtained (Figure 2.3-2). Two samples
(SS4-1 and SS4-2) were collected from the original bed of the ditch that leads west to the
pond. Samples SS4-3 to SS4-6 were obtained from the material that was bulldozed from the
pond. Sample SS4-7 was obtained from the original bed of the ditch that leads north from
the former facility.

Groundwater

Five monitoring wells (MW) were installed as part of the modified Field Sampling Program
for this SEAD (Figure 2.3-2). The following changes were made to the locations of the wells
proposed in the workplan because of the availability of additional information on the site:

MW4-1 was moved approximately 125 feet east to place in on the upgradient side of
the drainage ditch. MW4-1 was located upgradient of the munitions works to obtain
background groundwater quality.

MW4-3 was moved approximately 75 feet west southwest to locate it directly
downgradient of the former munitions washout facility building,

MW4-5 was located in the former munitions washout facility.

Monitoring well MW4-2 was located downgradient of the suspected leachfield location and
MW4-4 was located downgradient of the pond as originally depicted in the workplan.

The monitoring wells installed at SEAD-4 were used to evaluate groundwater flow direction
and the groundwater quality at areas of the SWMU that may have been affected by the wash
water. The presumed direction of groundwater flow at this SWMU was to the west-
southwest.

All monitoring wells were constructed so that the entire thickness of the aquifer was
screened. Following installation and development, one groundwater sample was collected
from each well and tested for the parameters listed in Section 2.3.3.
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TABLE 2.3-2

SEAD-4 TEST PIT SAMPLING SUMMARY

SENECA ARMY DEPOT
7 AOCs
TEST PIT SAMPLING SAMPLING
IDENTIFICATION COMMENTS DEPTH
TP4—1 Composite of 4 locations in pit 0-3
TP4-2 Composite of 4 locations in pit 0-3
TP4-3 Composite of 4 locations in pit 0—-4
TP4-4 Composite of 4 locations in pit -4
TP4-5 Composite of 4 locations in pit 0-3.5
TP4-6 Composite of 4 locations in pit 0-5
TP4-7 Composite of 4 locations in pit 0-5
TP4-8 Composite of 4 locations in pit 0-3

Notes:
1) The sample number contains the sample location with a test pit (TP) identifier.

2) All samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals, cyanide,

herbicides, explosives, and nitrates.
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Surface Water and Sediment

A total of nine sediment samples (SD) and two surface water samples (SW) were collected
at SEAD4 (Figure 2.3-2). Two sediment samples (SD4-1 and SD4-2) and two surface water
samples (SW4-1 and SW4-2) were collected near the edge of the pond, and, using a boat, one
sediment sample (SD4-3) was collected from the deepest part of the pond.

Modifications to the Field Sampling Program, previously mentioned, (November 15, 1993)
included the addition of six sediment samples to replace soil boring samples. Three of the
six additional sediment samples (SD4-4, 5, and 6) were collected from the drainage ditch
located on the southwest side of the site. The remaining three samples (SD4-7, 8 and 9) were
collected from the drainage ditch on the northeast side of the site.

Each sediment and surface water sample was tested for the chemical parameters listed in
Section 2.3.3.

233 Analytical Program

A total of 42 soil samples, nine sediment samples, five groundwater samples, and three surface
water samples were collected from SEAD-4 for chemical testing. All the samples were
analyzed for the following: the TCL VOCs, SVOs, pesticides/PCBs and TAL metals and
cyanide according to protocols described in the NYSDEC Contract Lab Program (CLP)
Statement of Work (SOW). Explosive compounds were analyzed by EPA Method 8330,
herbicides were analyzed by EPA Method 8150, and nitrates were analyzed by EPA Method
352.2. A summary of the analytical program for SEAD-4 is presented in Table 2.1-3.

2.4 SEAD-16: BUILDING S-311 ABANDONED DEACTIVATION
FURNACE

Although explosives are most likely to have been completely destroyed in the furnace, heavy
metals from the munitions may have exited the furnace in both ash and dust. Because soil
samples near the existing deactivation furnace (SEAD-17 described below) have exhibited
lead EP Toxicity concentrations in the range of 0 to 384 mg/l, it was assumed that the soils
surrounding the abandoned deactivation furnace would also show elevated lead
concentrations, especially since the unit had no air pollution control devices. In addition to
soils, migration pathways from the furnace included inhalation of soil particulates dispersed
in the air and ingestion of groundwater. No drinking water well within the area influenced
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by this site exists, however, the groundwater at this site has been classified as GA, which
means that the quality must be suitable for drinking.

24.1 Chemicals of Interest
Explosive compounds of interest include HMX, RDX, TNT and 2,4-DNT. In addition to

explosive compounds, heavy metals, primarily lead and barium, are of concern. There is also
pipe insulation inside the building that may contain asbestos.

242 Media To Be Investigated
Geophysics

Seismic refraction profiles, 115-feet long, were performed at four locations at SEAD-16
(Figure 2.4-1). Data from the surveys were used to determine the direction of groundwater
flow, then, if necessary, the location of the monitoring wells were adjusted so that one
upgradient well and two downgradient wells were installed at the AOC.

Soils

Sixteen surficial soil samples were collected (0 to 2 inches in depth) in the vicinity of Bldg.
S-311, as shown on Figure 2.4-2 and tested for the parameters listed in Section 2.4.3. Sample
SS16-16 was used to obtain background surface soil quality data.

Groundwater

Three monitoring wells were installed at the abandoned deactivated furnace area (refer to
Figure 2.4-2). One was installed in an upgradient location (MW16-1) for background water
quality and two were installed in downgradient locations to determine if hazardous
constituents have migrated from this AOC and determine the direction of groundwater flow.
The presumed direction of groundwater flow at this AOC was to the southwest; which was
confirmed with the seismic data. '

One monitoring well was constructed at each location and was screened over the entire
thickness of the aquifer. Following installation and development, one groundwater sample
was collected from each well and tested for the parameters listed in Section 2.4.3.
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SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

Surface Water

Previous inspections of SEAD-16 have revealed standing water within the furnace. Two
samples (SW16-1 and SW16-2) were collected from this standing water and tested for the
parameters listed in Section 2.4.3.

Solid Materials from the Building

A total of tWenty-three samples were collected at seventeen locations (Figures 2.4-3 and 2.4-
4). These samples include fifteen samples for asbestos analysis and eight samples for the
chemical analyses described in Section 2.4.3. Asbestos samples were identified as AS and
floor samples, collected for chemical analysis, were identified as FS. At six locations, samples
were collected for both asbestos and chemical analyses. Refer to Table 2.4-1 for a list of
samples collected and material descriptions.

243 Analytical Program

A total of sixteen soil samples, 3 groundwater samples, 8 samples of material on the floor of
the building, and 2 surface water samples were collected from SEAD-16 for chemical testing.
All these samples were analyzed for the following: the TCL VOCs, SVOs, pesticides/PCBs
and TAL metals and cyanide according to the NYSDEC CLP SOW. Explosive compounds
were analyzed by EPA Method 8330, herbicides were analyzed by EPA Method 8150, and
nitrates were analyzed by EPA Method 352.2. Seven samples of building materials, 2 samples
of furnace scale, and six samples of soil inside the building were analyzed for asbestos. A
summary of the analytical program for SEAD-16 is presented in Table 2.1-3.

25 SEAD-17: BUILDING 367 EXISTING DEACTIVATION FURNACE

The munitions destroyed in the furnace contained propellents, explosives, and pyrotechnics.
Lead was drained from the furnace at side taps and poured into ingot bars for recycling.
Other heavy metals partitioned into the bottom and fly ash. During the upgrade of this
furnace in 1989, an interim closure was performed and, surface soil samples and wipe samples
were collected and tested for barium and lead. Some of the soil samples collected exceeded
EP Toxicity limits established for lead. The primary migration pathways are expected to be
ingestion and dermal contact of soil and ingestion of groundwater. No drinking water well
exists within the area influenced by this site, however, the groundwater at this site has been
classified as GA, which means that the quality must be suitable for drinking.
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TABLE 2.4-1

SEAD-16

SOLID MATERIALS FROM BUILDING S—-311
ABANDONED DEACTIVATION FURNACE

SENECA ARMY DEPOT
7 AOCs

BUILDING FLOOR ROOM MATERIAL

SAMPLE SAMPLE LOCATION DESCRIPTION
NUMBER NUMBER

AS—-16-1 N.S. A Pipe insulation
AS—-16-2 N.S. A Sheetrock (2 layers)
AS—-16-3 N.S. E Pipe insulation
AS—-16-4 N.S. E Sheet rock
AS—-16-5 N.S. E (hallway) Transite
AS—-16—-6 N.S. E (hallway) Duplicate of #5
AS-16-17 N.S. Platform Roofing debris
AS-—-16-38 FS—-16—-4 E (haliway) Soils
AS-16-9 FS—-16-3 D Soils
AS—-16-10 N.S. C (furnace) Furnace packing (scale)
AS—-16-11 N.S. C (furnace) Stack mesh coating (scale)
AS—-16-12 N.S. D Building debris
AS—-16-—13 FS—-16-6 B (crawl space) Soils
AS-16—-14 FS—-16-5 B Soils
AS-16-15 FS—-16-7 D Soils
AS—-16-16 FS—-16~8 H Soils

N.S. FS-16-1 C Soils
N.S. FS—-16 -2 C Soils

Notes:

NS = Not Sampled

1) The sample number contains the sample location with an asbestos (AS) or floor sample (FS) identifier.

2) AllFSsamples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals, cyanide,
herbicides, explosives, and nitrates. Building samples (AS) were analyzed for asbestos only.
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SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

2.5.1 Chemicals of Interest

I-Iéavy metals, primarily lead and barium, and explosives are of concern.

2.5.2 Media To Be Investigated
Geophysics

Seismic refraction profiles, 115-feet long, were performed at four locations around the
building (Figure 2.5-1). Data from the surveys were used to determine the direction of
groundwater flow, and if necessary, the location of the monitoring wells were adjusted to
locate a well upgradient and a well downgradient in the AOC. '

Soil

Borings: Four soil borings were drilled at locations where monitoring wells would be installed
(Figure 2.5-2). Depending upon the soil headspace screening results, the presence of soil
discoloration or the depth of the water table, two to three samples from each boring were

submitted for chemical analyses identified in Section 2.5.3. Soil samples from SB17-1 were
used for background soil quality (Table 2.5-1).

Surface Soils: Surficial soil samples from O to 2 inches below grade were obtained from 23
locations around Building 367 (Figure 2.5-2). One of the samples, SS17-18, was obtained
from the discharge point of the pipe that drains water from the retort inside the building.
These samples were submitted for the chemical analyses identified in Section 2.5.3. Soil
samples from SB17-1 were used for background soil quality.

Groundwater

Four monitoring wells were installed to assess the potential impact of this AOC on the
groundwater quality (Figure 2.5-2). One monitoring well (MW17-1) was installed
hydraulically upgradient of the furnace for background water quality, while the remaining
three monitoring wells were installed downgradient of this AOC. The presumed direction of
groundwater flow on this AOC was to the west-southwest. This was confirmed with the
seismic survey.
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TABLE 2.5-1

SEAD-17 SOIL SAMPLING SUMMARY

SENECA ARMY DEPOT

7 AOCs
BORING WELL SAMPLE SAMPLE
NUMBER NUMBER NUMBER INTERVAL
SB17-1 MW17-1 SB17-1.1 0-2’
SB17-12 2-4
L SB17—13 4-6
SB17-2 MW17-2 SB17-2.1 0-2’
SB17-22 =g
SB17-3.1 0-2’
SB17—-32 2-4
SB17—4.1 0-2’
SB17-42 2=4

Notes:

NS = Not Sampled
1) The sample number contains the sample location with a soil boring (SB) or monitoring well sample (MW) identifier.

2) All samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals, cyanide,

herbicides, explosives, and nitrates.
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One monitoring well was constructed at each location and was screened over the entire
thickness of the aquifer. Following installation and development, one groundwater sample
was collected from each well and tested for the parameters listed in Section 2.5.3.

253 Analytical Program

A total of four groundwater samples, nine subsurface soil samples, and 23 surficial soils
samples were collected from SEAD-17 for chemical analysis. All the samples were analyzed
for the following: the TCL VOCs, SVOs, and pesticides/PCBs and TAL metals and cyanide
according to the NYSDEC CLP SOW. Explosive compounds were analyzed by EPA Method
8330, herbicides were analyzed by EPA Method 8150, and nitrates were analyzed by EPA
Method 352.2. A summary of the analytical program for SEAD-17 is presented in Table 2.1-
3.

2.6 SEAD-24: ABANDONED POWDER BURNING PIT

Although the operating practices of the pit are unknown, explosive compounds and heavy
metals are believed to be the primary constituents of concern. Petroleum hydrocarbon fuel
may have been used to initiate the burn. Because these explosive compounds and heavy
metals could leach into the groundwater, the primary migration pathways are expected to be
ingestion of groundwater, inhalation of soil, and dermal contact with soil.

2.6.1 Chemicals of Interest

The primary chemicals of interest are explosive compounds, including HMX, RDX, TNT, 2,4-
DNT, heavy metals, VOCs (solvent initiator), and TPH (fuel oil initiator).

2.6.2 Media To Be Investigated
Geophysics

Seismic refraction profiles, 115-feet long, were performed at four locations (Figure 2.6-1).
Data from the surveys were used to determine the direction of groundwater flow, then, when
necessary, the location of the monitoring wells were adjusted to locate a well upgradient and
a well downgradient of the AOC.
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SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REPFORT

To evaluate the subsurface conditions at SEAD-24, EM-31 and GPR surveys were performed
to locate potential pits and buried ordnance at the site. A grid of electromagnetic data was
collected across the site. The profiles were spaced at S-foot intervals with EM-31
measurements made at 10-foot intervals along each profile. GPR data was collected along
profiles spaced at 20-foot intervals to characterize the extent of disturbed soils at the site.
In addition, follow-up GPR surveys were performed to characterize the source of two
electromagnetic anomalies. Approximately 7985 feet of GPR profiles were acquired and
12720 feet of EM data was collected.

Soils

Borings: A ‘total of five borings were perforrhed at SEAD-24 with four of the borings located
within the berm area (refer to Figure 2.6-2 and Table 2.6-1)). The borings were drilled at the
approximate location shown in the workplan. Boring SB24-5 was drilled to obtain background
soil quality ‘data. Three samples from each boring were submitted for chemical analyses
identified in Section 2.5.3.

Surface Soils: Surficial soil samples 0 to 2 inches below grade were obtained from 12
locations surrounding the abandoned pit (Figure 2.6-2). These samples were submitted for
the chemical analyses identified in Section 2.6.3.

Groundwater

Three monitoring wells were installed at SEAD-24 with one monitoring well (MW24-1)
installed upgradient of SEAD-24 to obtain background water quality data (Figure 2.6-2). Two
monitoring wells were installed adjacent to and downgradient of this unit to evaluate whether
hazardous constituents have migrated from the AOC and to determine the groundwater flow
direction. The presumed direction of groundwater flow at this AOC in the workplan was to
the northwest; however, the geophysical. survey showed the direction to be to the west. As
a result of this information, monitoring well MW24-3 was moved from its proposed location
to a location west of the burning pit.

One monitoring well was installed at each location and was screened over the entire thickness
of the aquifer. Following installation and development, one groundwater sample was
collected from each well and tested for the parameters listed in Section 2.6.3.
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TABLE 2.6—1

SEAD-24 SOIL SAMPLING SUMMARY

SENECA ARMY DEPOT
7 AOCs
BORING WELL SAMPLE SAMPLE
NUMBER NUMBER NUMBER INTERVAL
SB24-1 Well Not Installed SB24-1.1 0-2’
SB24-1.3 4-6
s, i SB24-1.5 8—10’
Well Not Installed SB24-2.1 0-2’
A e i
SB24—-2.4 6-8
Well Not Installed SB24-3.1 0-2
v SB24—3.3 4—6
SB24-3.5 8—-10’
SB24-4 Well Not Installed SB24-4.1 0-2’
SB24—-4.4 6-8
SB24-4.7 12-14°
SB24-5.1 0-2’
SB24-5.3 4-6
SB24-5.5 8—10
NS MW4-2 NS NS
NS MW4-3 NS NS

Notes:

NS = Not Sampled

1) The sample number contains the sample location with a soil boring (SB) or monitoring well sample (MW) identifier.

2) All SEAD~24 samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals,

cyanide, herbicides, explosives, nitrates, and TPH.
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SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

2.6.3 ~ Analytical Program

A total of 27 soil samples and three groundwater samples were collected from SEAD-24 for
chemical testing. All the samples were analyzed for the following: the TCL VOCs, SVOs,
and pesticides/PCBs and TAL metals and cyanide according to the NYSDEC CLP SOW.
Explosive compounds were analyzed by EPA Method 8330, herbicides were analyzed by EPA
Method 8150, nitrates were analyzed by EPA Method 352.2, and Total Recoverable
Petroleum Hydrocarbons were analyzed by EPA Method 418.1. A summary of the analytical
program for SEAD-24 is presented in Table 2.1-3.

2.7 SEAD-25: FIRE TRAINING AND DEMONSTRATION PAD

Based on past site activities, spent solvents (prior to RCRA), water-contaminated fuels and
oils have been used at this AOC. The primary migration pathways are expected to be
ingestion of groundwater, although dermal contact and ingestion of soil and inhalation of the
fugitive dust in the air are also potential pathways.

271 Chemicals of Interest

Petroleum products, primarily benzene, toluene and xylene, and solvents are of concern.
Additionally, lead may also be of concern if leaded fuels were used for fire fighting
demonstrations. Where waste oil is managed, there is potential for oil containing PCBs to
be present.

2.7.2 Media To Be Investigated
Geophysics

Seismic refraction profiles, 115-feet long, were performed at four locations (Figure 2.7-1).
Data from the surveys was used to determine the direction of groundwater flow, then, when
necessary, the location of the monitoring wells were adjusted to locate a well upgradient and
a well downgradient of the pad.

Soils

A total of six soil borings were advanced at this AOC, five within the area of the pad and
one, SB25-6, east of the pad to obtain background soil quality data (refer to Figure 2.7-2 and
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SENBCA SEVEN SWMU HIGH DRAFT FINAL ESI REFORT

Table 2.7-1). Two to three samples from each boring were submitted for chemical analyses
identified in Section 2.7.3.

Groundwater

A total of three monitoring wells were installed at this AOC (Figure 2.7-2). One monitoring
well (MW25-1) was installed upgradient of the pad to obtain background water quality data,
while the remaining two wells were installed adjacent to and downgradient of the pad to
determine if hazardous constituents have migrated from the AOC and to determine the
direction of groundwater flow. The presumed direction of groundwater flow at this AOC was
to the southwest which the geophysical survey confirmed. Monitoring well MW25-3 was
moved slightly to the north of the proposed workplan location.

One monitoring well was constructed at each designated location and was screened over the
entire thickness of the aquifer above competent bedrock. Following installation and
development, one groundwater sample was collected from each well and tested for the
parameters listed in Section 2.7.3.

273 Analytical Program

A total of 17 soil samples and 3 groundwater samples were collected from SEAD-25 for
chemical testing. All the samples were analyzed for the following: the TCL VOCs [including
methyl tertiary butyl ether (MTBE)], SVOs, and pesticides/PCBs and TAL metals and
cyanide according to the NYSDEC CLP SOW. Herbicides were analyzed by EPA Method
8150, nitrates were analyzed by EPA Method 352.2, and Total Recoverable Petroleum
Hydrocarbons were analyzed by EPA Method 418.1. A summary of the analytical program
for SEAD-25 is presented in Table 2.1-3.

2.8 SEAD-26: FIRE TRAINING PIT AND AREA

Petroleum fuels were staged in the fire training area and burned in the pit in support of fire
training activities.

Flammable petroleum fuels were placed on water within the fire pit and ignited. Therefore,
constituents in the fuels, in particular the volatile aromatic compounds, may have leached into
the subsurface and migrated down to the water table. The primary migration pathways are
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TABLE 2.7-1

SEAD-25 SOIL SAMPLING SUMMARY

SENECA ARMY DEPOT
7 AOCs
BORING WELL SAMPLE SAMPLE
NUMBER NUMBER NUMBER INTERVAL

SB25-1 ‘Well Not Installed SB25-1.1 0-2’
SB25—1.3 4—6
e - SB25-1.4 6—8'
SB25-2 Well Not Installed SB25-2.1 0-2’
SB25-2.2 2—4
SB25-2.3 4—6’
SB25-2.4 6—8’
Well Not SB25-3.1 0-2’
Ha SB25-3.2 2—4
SB25-3.3 4~6’
SB25—4.1 0-2’
SB25—4.2 2—4
SB25-4.3 4—6
SB25—5 MW4-1 SB25-5.1 0-2’
e SB25-5.2 2—-4
SB25-5.3 4—6
SB25—6 Well Not Installed SB25—6.1 0-2’
e SB25—6.2 2-4

NS MW25-2 NS NS

NS MW25-3 NS NS

Notes:

NS = Not Sampled
1) The sample number contains the sample location with a soil boring (SB) or monitoring well sample (MW) identifier.
2) Alisamples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals, cyanide,
herbicides, explosives, nitrates, and TPH.

HAENG\SENECA\7SWMU.HGH\TABLES\SD25SUMB.WK3 Page 1 of 1
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expected to be dermal contact and ingestion of soil, ingestion of groundwater, and dermal
contact of surface water.

2.8.1 Chemicals of Interest

The primary chemicals of interest are petroleum products, including benzene, toluene and
xylenes. Lead may also be a constituent of concern because leaded fuels may have been used.
Where waste oil is managed, there ispotential for PCB transformer oil and possibly herbicides
to be mixed in with it.

2.82 Media To Be Investigated
Geophysics

Seismic refraction profiles, 115-feet long, were performed at four locations along two lines
(Figure 2.8-1). Data from the surveys was used to determine the direction of groundwater
flow, then, when necessary, the location of the monitoring wells were adjusted to locate a well
upgradient and a well downgradient of the AOC.

A GPR survey was performed within the fire training area, but not within the fire training
pit. The data was collected along eight 1,300-foot-long profiles in the area outlined in Figure
2.8-1. The GPR data was used to detect anomalies and characterize the extent of disturbed
soils at the site.

Soils

Borings: A total of four borings were drilled at this AOC (Figure 2.8-2 and Table 2.8-1). One
boring (SB26-1) was drilled upgradient of the site and three borings were drilled
downgradient of the fire training area. Soil boring SB26-2 is located on the north end of the
area. SB26-3 is located directly downgradient of the fire training pit and SB26-4 is located
downgradient of the drum storage area. Monitoring wells were installed in each of these
completed borings. Two to three samples from each boring were submitted for chemical
analyses identifed in Section 2.8.3.

Test Pits: Eight test pits were excavated at anomalies detected during the GPR survey
(Figure 2.8-2 and Table 2.8-1). The locations include an area on the southern section near
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_TABLE 2.8-1

SEAD-26 SOIL SAMPLING SUMMARY

SENECA ARMY DEPOT

7 AOCs
BORINGS
BORING WELL SAMPLE SAMPLE
NUMBER NUMBER NUMBER INTERVAL
SB26-1 SB26—1.1 0-2’
G SB26-1.2 2-4
SB26—2 SB26-2.1 0-2’
T SB26-2.6 10-12’
-------- , - SB26—2.7 12-14°
SB26—3 MW26-3 SB26-3.1 0-2’
SB26-3.4 6—8’
i : SB26—3.6 10-12°
SB26—4 MW26—4 SB26-4.1 0-2’
SB26—4.2 2-4’
SB26—4.4 6—8’
TEST PITS
TEST PIT SAMPLING SAMPLE SAMPLE
NUMBER COMMENTS NUMBER DEPTH
TP26-1 Grab Sample TP26—1.1 0-8"
. i Grab Sample TP26-1.2 6.5-7
TP26-2 Grab Sample TP26-2.1 0-8"
- Grab Sample TP26—2.2 5.5’
TP26-3 Grab Sample TP26-3.1 0-—-12"
e Grab Sample TP26-3.2 65-7
TP26—4 Grab Sample TP26—4.1 0-8"
i Grab Sample TP26—4.2 4.5
TP26-5 Grab Sample TP26—5.1 0-13"
e Grab Sample TP26—5.2 58-6.5
TP26—6 Grab Sample TP26—6.1 0-8"
e Grab Sample TP26—6.2 5.6
TP26-7 Grab Sample TP26-7.1 0-8"
L Grab Sample TP26—7.2 56—6
TP26—-8 Grab Sample TP26-8.1 0-8"
e Grab Sample TP26—8.2 6—6.5

Notes:

NS = Not Sampled

1) The sample number contains the sample location with a soil boring (SB), monitoring well (MW), or test pit (TP) identifier.

2) All samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals, cyanide,
herbicides, explosives, nitrates, and TPH.

H:AENG\SENECA\7SWMU.HGH\TABLES\SD26SUMB.WK3
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the drum storage area, near the fire training pit, and on the northern section near the
entrance gate. A total of two soil samples were collected from each test pit.

Surface Soils: Eight surface soil samples were collected within the fence of the fire training
area (Figure 2.8-2). Three samples (SS26-1 to 26-3) were obtained at the perimeter of the
fire training pit. Sample SS26-4 was located within the drum storage area at the southern end
of the fenced area and Sample SS26-5 was located downgradient of the drum storage area.
Samples $S26-6 and SS26-7 were located north of the pit in an area which had stressed
vegetation and burned vehicles. Sample $SS26-8 was located near the tower. The surface soil
samples were collected from the 0 to 2 inch depth.

Groundwater

Four wells were installed at SEAD-26, one upgradient (MW26-1) for background water
quality data and three adjacent and downgradient (refer to Figure 2.8-2) to determine the
groundwater flow direction and determine if hazardous constituents have migrated from the
SWMU. The presumed direction of groundwater flow at this AOC was to the southwest. The
goephyscial survey showed the direction to be more to the west. Adjustments to the location
of monitoring wells were based upon the seismic survey to assure wells were placed in
upgradient and downgradient locations.

Monitoring well MW26-2 was located on the north end of the SWMU downgradient of the
fire training building, MW26-3 was located downgradient of the pit, and MW26-4 was located
on the south end of the SWMU downgradient of the drum storage area.

One monitoring well was constructed at each location and was screened over the entire
thickness of the aquifer above competent bedrock. Following installation and development,

one groundwater sample was collected from each well and tested for the parameters listed
in Section 2.8.3.

Qil, Surface Water, and Sediment

Two samples were obtained from the fire training pit: one of the surface water (SW26-1),
and one of the sediment at the bottom of the pit (SD26-1) (refer to Figure 2.8-2). These
samples were analyzed for the parameters listed in Section 2.8.3. No oil sample was obtained
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as outlined in the workplan because no oil was present on the water in the pit at the time of
sampling.

283 Analytical Program

A total of 35 soil samples, three groundwater samples, one sediment sample, and one surface
water sample were collected from SEAD-26 for chemical testing. All these samples were
analyzed for the following: the TCL VOCs (including MTBE), SVOs, pesticides/PCBs and
TAL metals and cyanide according to the NYSDEC CLP SOW. Herbicides were analyzed
by EPA Method 8150, nitrates were analyzed by EPA Method 352.2,and Total Recoverable
Petroleum Hydrocarbons were analyzed by EPA Method 418.1. A summary of the analytical
program for SEAD-26 is presented in Table 2.1-3.

29 SEAD-45: OPEN DETONATION FACILITY

Based on the operating practices at SEAD-45, metals, nitrates, and explosive compounds have
the potential to be adsorbed into the soil or to migrate to the water table.

29.1 Chemicals of Interest

The primary chemicals of interest are heavy metals, explosive compounds, and nitrates.

292 Media To Be Investigated
Geophysics

To evaluate the potential for buried unexploded ordinance at the OD ground, GPR and EM-
31 surveys were performed in the area surrounding the elongate detonation hill (Figure
2.9-1). The electromagnetic data was collected along profiles spaced at 10-foot intervals with
readings spaced every 5 feet along each profile. Where the electromagnetic data indicated
anomalies possibly associated with buried metallic objects, a subseqﬁent ground-penetrating
survey was performed to characterize the anomaly source. Approximately 310 feet of GPR
profiles were acquired and 27,800 feet of EM data was collected. A total of 10 test pits were
excavated to observe the types of buried metallic objects present at this AOC.

Page 2-56
May, 1995 KASENECAVISWMUHIGH\TEXT\SECTION.2



288233st

res
re.

ya

reo

p
v
1
I
HE .o
H v
[N
o
i
[
: R
H ———
H y
i
H
'




SENBCA SEVEN SWMU HGH DRAFT FINAL ESI REPORT

Soils

Test Pits: A total of fifteen test pits were excavated at SEAD-45 (Figure 2.9-2 and Table
2.9-1). Five test pits were excavated in the open detonation mound and one soil sample, at
a 3 foot depth, was obtained from each of these test pits for chemical analysis. Ten test pits
were excavated on the north and west edges of the mound and in the field on the east of the
mound. These ten locations were at the site of anomalies detected during the geophysical
survey and were exploratory only.

Surface Soils: Nine surficial soil samples at 0 to 2 inch depths, were obtained from locations
east and west of the ten open detonation pits (Figure 2.9-2). Chemical analysis of these
samples were used to evaluate the effect of wind-blown material from the pits on the
environment in the two prominent wind directions, east and west.

Soil quality data was compared to background soil quality data obtained during the RI
investigation at the adjacent Open Burning grounds.

Groundwater

Four wells were installed at SEAD-45. One well (MW45-4) was located upgradient of the
mound to obtain background water quality data and three wells were located downgradient
of the detonation mound as shown on Figure 2.9-2. The direction of groundwater flow at this
AOC is northeast to east toward Reeder Creek based on data from the existing wells.

One monitoring well was constructed at each location and screened over the entire thickness
of the aquifer above competent bedrock. MW45-1 was found to be a dry well. Following
installation and development, one groundwater sample was collected from MW45-2, 3, & 4.
Existing wells MW-1 through MW-5 were also sampled with the three new wells.

Surface Water and Sediment

A surface water sample and a sediment sample were collected at the same sampling point
from each of four locations at SEAD-45. Three sets of samples (SW/SD 45-1,2, and 3) were
collected from three drainage channels east of the detonation mound. One set (SW/SD45-4)
was collected from within the marsh area northwest of the detonation mound as shown in
Figure 2.9-2. Surface water and sediment quality data will be compared to background
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TABLE 2.9-1

SEAD-45 TEST PIT SAMPLING SUMMARY

SENECA ARMY DEPOT
7 AOCs
TEST PIT SAMPLING SAMPLING
NUMBER COMMENTS DEPTH
TP45-1 Grab Sample 3
TP45-2 Grab Sample 3
TP45-3 Grab Sample 3
TP45—~4 Grab Sample 3
TP45-5 Grab Sample 3
TP45—-6 Not Sampled — confirmed geophysical anomoly NS
TP45-7 Not Sampled — confirmed geophysical anomoly NS
TP45-8 Not Sampled — confirmed geophysical anomoly NS
TP45-9 Not Sampled — confirmed geophysical anomoly NS
TP45-10 Not Sampled — confirmed geophysical anomoly NS
TP45-11 Not Sampled — confirmed geophysical anomoly NS
TP45-12 Not Sampled — confirmed geophysical anomoly NS
TP45-13 Not Sampled — confirmed geophysical anomoly NS
TP45-14 Not Sampled — confirmed geophysical anomoly NS
TP45-15 Not Sampled — confirmed geophysical anomoly NS
Notes:

NS = Not Sampled

1) The sample number contains the sample location with a test pit (TP) identifier.

2) All samples were chemically analyzed for the following: volatile organics, semivolatile organics, pesticides/PCBs, metals, cyanide,

herbicides, explosives, and nitrates.
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surface water and sediment data obtained during the RI investigation at the adjacent open
burning grounds.

293 Analvytical Program

Fourteen soil samples, eight groundwater samples, four surface water samples and four
sediment samples were collected from SEAD-45 for chemical testing. All the samples were
analyzed for the following: the TCL VOCs, SVOs, and pesticides/PCBs and TAL metals and
cyanide according to the NYSDEC CLP SOW. Explosive compounds were analyzed by EPA
Method 8330, herbicides were analyzed by EPA Method 8150, and nitrates were analyzed by
EPA Method 352.2. A summary of the analytical program for SEAD-45 is presented in Table
2.1-3.
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3.0 GEOLOGICAL, GEOPHYSICAL., AND HYDROLOGICAL SETTING
3.1 SEAD-4: MUNITIONS WASHOUT FACILITY LEACHFIELD
3.1.1 Geology

Based on the results of the drilling program, till and calcareous shale are the two major types
of geologic materials present on-site. The till lies stratigraphically above the shale. In most
of the borings, a very thin soil horizon was observed with till present at most locations within
one foot of the ground surface. The depths of the borings at this site were up to 10.5 feet
below the ground surface.

The till is light brown and composed of silt and clay, with some black shale fragments (up
to 0.25 inches in diameter); however, larger shale fragments (rip-up clasts) were observed at
many locations near the till/weathered shale contact. Some areas of oxidized till were noted
in the upper portion of the till strata.

Competent, calcareous black shale was encountered at depths between approximately 4 and
10.5 feet below the ground surface at the Munitions Washout Facility. The elevations of the
competent bedrock determined during the drilling and seismic programs indicate that the
shale slopes to the west mimicking the land surface. The upper portion of the competent
shale (0.2 to 2.5 feet) is weathered.

3.12 Geophysics
3.1.2.1 Seismic Survey

The results of the seismic refraction survey conducted in SEAD-4 are shown in Table 3.1-1.
The seismic profiles detected 5 to 15 feet of till (1,000-7,700 feet/second) overlying bedrock
(12,000-14,000 ft/s). In particular, the unconsolidated material included unsaturated till
(1,000-1,400 ft/s), compact unsaturated till (3,500-4,200 ft/s), and saturated till (5,000-7,700
ft/s).

Saturated till was only detected beneath profile P4 near the pond. At the locations of the
other profiles, either saturated till was not present or the saturated layer was too thin to be
detected by the seismic refraction method. Profiles P2 and P3 suggest that a layer of
compact, unsaturated till is present at a depth of 1 to 3 feet.
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TABLE 3.1-1
SEAD-4 EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distance! Ground W.T./Tili® Bedrock
Elev.2 Depth Elev. Depth Elev.

P1 0 117.8 5.4 112.4
575 117.5 6.3 111.2

115 117.7 54 112.3

P2 0 113.4 2.6 110.8 7.6 105.8
575 113.4 2.5 110.9 7.2 106.2

115 113.0 1.5 111.5 6.1 106.9

P3 0 116.3 2.5 113.8 9.5 106.8
575 116.6 1.6 115.0 10.4 106.2

115 117.1 1.7 1154 11.4 105.7

P4 0 104.1 35 100.6 12.5 91.6
57.5 102.1 43 97.8 14.5 87.6

115 100.0 35 96.5 9.2 90.8

1All distances are in feet.

2All elevations are relative to a temporary benchmark and are in feet.
3Water table or dense glacial till
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A review of the relative elevation of bedrock, presented in Table 3.1-1, demonstrates that
the bedrock surface slopes to the west or southwest following the slope of the surface
topography. Groundwater flow is also- expected to be directed to the west or southwest,
following the slope of the relatively impermeable bedrock surface.

3.1.2.2 EM-31 Survey

An EM-31 survey was conducted in the following three areas: the vicinity of the former
washout plant, the suspected leach field, and the drainage pipe leading west to the man-made
pond. The quadrature response from the suspected leach field (Figure 3.1-1) clearly shows
the more conductive road bed and the effects of the two concrete tanks. Otherwise, the
apparent conductivity (quadrature response) of the ground is extremely uniform in this area.
The in-phase response shows a greater variability, perhaps suggestive of disrupted ground.

The quadrature response in the area of the former munitions washout plant is dominated by
the linear signatures of buried pipes. Four pipes are clearly visible. Large anomalies in the
south and east corners of this grid are due to reinforced concrete pads. The pipes are also
evident in the in-phase response (Figure 3.1-2); however, this parameter exhibits considerably
more variability, perhaps due to disturbed soil and buried metallic debris.

The EM lines acquired between the road and the pond failed to detect any significant
anomalies. Both EM parameters exhibit very little variability, suggesting that the soil is
relatively uniform and undisturbed. The clay pipe which discharges into the pond was not
detected.

3.1.23 GPR Survey

GPR surveys were also conducted in the three areas investigated by the EM method. The
depth of penetration was limited to about 3 to 5 feet due to the abundance of electrically
conductive clay in the till.

The GPR survey conducted in the vicinity of the former munitions washout plant detected
numerous anomalous responses that may be classified as linear anomalies, point source
anomalies, and stratigraphic anomalies. Some of the linear anomalies correspond to segments
of buried pipes detected by the EM-31 survey. Point source anomalies are very common to
the GPR method. Such anomalies may be attributed to buried metallic debris, construction
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debris, boulders, or local inhomogeneities in the soil. Stratigraphic anomalies are typically
evidenced by disruption of layering of the soil or by local changes in the electrical properties
of the soil. Stratigraphic anomalies are typically caused by excavation and backfilling,
although natural variation in the composition of glacial till may produce such effects.

Figure 3.1-3 shows the GPR record acquired across profile A-A’ shown in Figure 2.3-1. The
left half of the record shows limited penetration of only about 15 nanoseconds (ns) or about
3 feet. The right half of the profile shows 6 to 8 hyperbolic anomalies located at about 10
ns (2 feet), reverberating to a time of about 30 ns. This record is characteristic of the GPR
survey conducted in this grid. Areas of abundant hyperbolic anomalies are interspersed with
areas of limited penetration. Some of the hyperbolic anomalies can be correlated from line
to line (linear anomalies) but most appear to be isolated sources.

The GPR survey conducted in the area of the suspected leach field detected an anomalous
zone parallel to the road in the main section of the grid. This zone is characterized by strong
banding and reverberation throughout the record. An example of the response is shown in
profile B-B’ from about 55 to 80 feet (Figure 3.1-4) along the length of the profile. No
pronounced linear anomalies or pipes were detected in this area.

The GPR profiles between the road and the pond did not detect any continuous anomalies
that could be attributed to the 6-inch clay pipe that terminates at the pond. Several strong
hyperbolic anomalies were observed in the transect along the road; however, none of these
features could be traced away from the road. The GPR records acquired in this area were
conspicuously devoid of anomalous responses.

3.1.3 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography including the
network of drainage swales on the site; a settling pond in the western part of the site is the
only sustained surface water body. Within the developed eastern area of the site, surface
water flow is believed to be controlled mainly by the small drainage swales that parallel the
roadways. Also, any surface water that does not flow into one of the drainage swales along
the roads is captured by the perimeter drainage swale that surrounds the site to the north,
east, and south. Surface water flow in the northern perimeter drainage swale may be affected
by the contribution of water from a discharge pipe embedded in a concrete berm north of the
leach field. A small area in the extreme south-southeastern portion of the site is believed to
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SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

have a southeasterly surface water flow direction via drainage swales along North-South
Baseline Road and the SEDA railroad tracks.

In the undeveloped portion of the site west of North-South Baseline Road surface water flow
over the grasslands is not controlled by defined drainage pathways, with the exception of the
large perimeter drainage swale to the west; any surface water that flows into this swale would
be directed north into the settling pond. The settling pond also receives water that drains
from a 4-inch clay pipe that originates at the location of the former munitions washout
building. There is an overflow PVC pipe located in the western bank of the pond which
would divert water from the pond to an area immediately to the west if the water level were
to rise above it. There is network of small drainage swales west of the pond which eventually
discharge into a well defined west-draining swale in the southern part of the site.

The groundwater flow direction in the till/weathered shale aquifer on the site is to the west
based on the groundwater elevations measured in five monitoring wells on April 4, 1994
(Table 3.1-2 and Figure 3.1-5). Due to the large size of the site and the relatively few well
locations, only a general flow direction could be determined for the site. It is likely that there
may be local variations in the flow direction and gradient. The noticeable steepening of the
land surface gradient in the western portion of the site when compared to the eastern portion
is, in all likelihood, also present in the groundwater gradient across the site. The distribution
of groundwater in the till aquifer is characterized by moist soil with coarse-grained lenses of
water-saturated soil, and in most instances the deeper weathered shale horizons are saturated.
Recharge of water to the monitoring wells during sampling was generally fair to poor.

3.2 SEAD-16: BUILDING S-311 ABANDONED DEACTIVATION FURNACE
3.2.1 Site Geology

Based on the results of the drilling program, till and calcareous black shale are the two major
types of geologic materials present on-site. The till lies stratigraphically above the shale. In
most of the borings, a very thin soil horizon was observed with till present at most locations
within one foot of the ground surface. The depths of the borings at this site were up to 6.0
feet below the ground surface.

In the unpaved eastern portion of the site, a thin layer of fill (from 0 to 0.4 feet) was
observed in boring MW16-1. Coal chips and brick shards were also present in the split spoon
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SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

sample. The till in this boring was light brown to yellow-brown and composed of fine sand,
silt,and clay, with some black shale fragments (up to 0.25 inches in diameter): however, larger
shale fragments were observed near the till/weathered shale contact. Some areas of oxidized
till were noted in the upper portion of the till strata.

In the paved western portion of the site the stratigraphy varies slightly from the normal. In
both borings MW16-2 and MW 16-3 a crushed shale bed was encountered immediately below
the asphalt (0.4 to 2 feet below the ground surface). The crushed shale is believed to
represent a portion of an old road that existed near the loading docks on the western side of
the building. Till was observed in only one of the borings (MW16-3) from 2.3 to 3.0 feet
below the ground surface. In boring MW16-2 the crushed shale bed directly overlies the
weathered shale. It is likely that the till was scraped from this area prior to laying the crushed
shale roadway.

Competent, calcareous black shale was encountered at depths between approximately 2 and
4 feet below the ground surface. The thickness of the weathered shale is between 1 and 2
feet on-site.

3.2.2 Geophysics

The results of the seismic refraction survey conducted in SEAD-16 are shown in Table 3.2-1.
The seismic profiles detected from 2 to 8.5 feet of till (1200 to 3500 ft/s) overlying bedrock
(11,500 to 13,0001t/s). Saturated till was not detected at this site. Either the water table was
situated within the bedrock, or the thickness of saturated till was small (<2 feet). In these
situations, the seismic refraction method is incapable of detecting the water table.

The bedrock elevation, as determined from the seismic refraction survey, does not exhibit a
consistent slope. Therefore, at SEAD-16, the slope of the bedrock does not provide a
reliable means of estimating the direction of groundwater flow.

3.23 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography, although there
is little topographic relief on the site. There are no sustained surface water bodies on-site.
In the grass-covered eastern portion of the site, surface water likely accumulates in local
topographic low areas. Near the survey monuments SEAD16-1 and SEAD16-2, surface water
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TABLE 3.2—-1

SEAD-16 EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distance! Ground Bedrock
Elev.2 Depth Elev.
P1 0 100.0 3.0 97.0
57.5 100.0 6.0 94.0
115 99.7 73 92.4
P2 0 99.5 5.5 94.0
57.5 99.7 23 97.4
115 100.2 32 97.0
P3 0 99.0 4.1 94.9
57.5 99.0 4.2 94.8
115 99.0 42 94.8
P4 0 99.3 6.5 92.8
57.5 100.1 8.5 91.6
115 100.6 49 95.7

1All distances are in feet.
2All elevations are relative to a temporary benchmark and are in feet.
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is directed off-site to the southeast and northwest, respectively, via small drainage swales. In
the paved western portion of the site, the asphalt provides an impenetrable surface which
results in an increased amount of surface water runoff on the site. Based on topographic
expression, surface water flow on the asphalt is to the west.

The groundwater flow direction in the till/weathered shale aquifer on the site is to the west-
southwest based on the groundwater elevations measured in three monitoring wells on April
4, 1994 (Table 3.2-2 and Figure 3.2-1). The distribution of groundwater in the till aquifer is
characterized by moist soil with coarse-grained lenses of water-saturated soil and, in most
instances, the deeper weathered shale horizons are saturated. Recharge of water to the
monitoring wells during sampling was generally good.

3.3 SEAD-17: BUILDING 367 EXISTING DEACTIVATION FURNACE
3.3.1 Site Geology

Based on the results of the drilling program, till and calcareous black shale are the two major
types of geologic materials present on-site. The till lies stratigraphically above the shale. In
most of the borings, a very thin soil horizon was observed with till present at most locations
within one foot of the ground surface. The depths of the borings at this site were up to 8.5
feet below the ground surface.

The till is light brown and composed of silt and clay, some fine sand and some black shale
fragments (up to 0.25 inches in diameter); however, larger shale fragments (rip-up clasts) were
observed at many locations near the till weathered shale contact. Areas of oxidized till were
noted in the upper portion of the till strata.

Competent, calcareous black shale was encountered at depths between approximately 2.5and
6.6 feet below the ground surface. The elevations of the competent bedrock, as determined
during the drilling and seismic programs, indicate that the shale slopes to the west mimicking
the land surface. The upper portion of the competent shale (2 to 2.5 feet) is weathered.

33.2 Seismic Survey

The results of the seismic refraction survey conducted in SEAD-17 are presented in Table
3.3-1. The seismic profiles detected 4 to 7 feet of till (1,100 to 1,400 ft/s) overlying bedrock
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TABLE 3.3-1

SEAD-17 EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distancel Ground Bedrock
Elev.2 Depth Elev.

P1 0 99.0 6.6 924
57.5 98.7 6.2 92.5

115 98.9 73 91.6

P2 0 96.4 5.6 90.8
57.5 95.6 4.4 91.2

115 94.6 5.6 89.0

P3 0 973 5.4 91.9
57.5 95.8 4.5 91.3

115 96.1 53 90.8

P4 0 100.4 4.7 95.7
57.5 100.7 4.7 96.0

115 101.3 4.1 97.2

1All distances are in feet.
2All elevations are relative to a temporary benchmark and are in feet.
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(11,000 to 12,600 ft/s). Saturated till was not detected at SEAD-17. Either the water table
was situated within the bedrock or the thickness of saturated till was small (< 2 feet). In
these situations, the seismic refraction method is incapable of detecting the water table.

The seismic refraction survey indicates that the bedrock surface slopes gently to the west or
southwest, generally following the slope of the ground surface. Groundwater is expected to
flow to the west or southwest, following the slope of the relatively impermeable bedrock
surface.

333 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography. There are no
sustained surface water bodies on-site. Most of the surface water flows off of the crushed
shale roadway surrounding the deactivation furnace onto lower ground which surrounds it.
A drainage swale traverses the eastern and southern portions of the site and transports
surface water to the west. This swale intersects with a well-defined south-draining swale that
is defined by a elongate stand of low brush and trees. In the extreme northern portion of the
site, a small swale drains to the north and west. The regional surface water flow is believed
to be controlled by the overall westward sloping ground surface.

The groundwater flow direction in the till/weathered shale aquifer on the site is to the west
based on the groundwater elevations measured in three monitoring wells on April 4, 1994
(Table 3.3-2 and Figure 3.3-1). The distribution of groundwater in the till aquifer is
characterized by moist soil with coarse-grained lenses of water-saturated soil and in some
instances the deeper weathered shale horizons were saturated. Recharge of water to the
monitoring wells during sampling was generally poor to fair.

3.4 SEAD-24: ABANDONED POWDER BURNING PIT
34.1 Site Geology

Based on the results of the drilling program, till and calcareous black shale are the two major
types of geologic materials present on-site. The till lies stratigraphically above the shale. In
most of the borings a very thin soil horizon was observed with till present at most locations
within one foot of the ground surface. The depths of the borings at this site were up to 16
feet below the ground surface.
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At the Powder Burning Pit, there is a stratigraphic division within the till (an upper and lower
unit) which is defined more by a change in density than by a change in composition. The
relative density of the lower till, as measured by blow counts during split spoon sampling, is
greater than that for the upper till. Blow counts for the upper till are generally between 10
and 50 blows per 6 inches of penetration of the spoon, and for the lower till are between 50
and 120 blows. The density change may be explained by a difference in mode of deposition
for the two till units, such that the lower till (lodgement till) was deposited directly beneath
a moving glacier, and the upper till (ablation till) was deposited by a stagnant, ablating glacier.
Another explanation may be weathering of the upper portion of the till, rendering it less
dense than the unweathered till below. The till is light brown and composed of silt and clay,
and some black shale fragments, however, larger shale fragments (rip-up clasts) were observed
at many locations near the till weathered shale contact. Oxidized areas of till were noted in
the upper portion of the till strata.

Competent, calcareous black shale was encountered at depths between approximately 8 and
12 feet below the ground surface. The elevations of the competent bedrock determined
during the drilling and seismic programs indicate that the shale slopes to the west mimicking
the land surface. The upper portion of the competent shale (1 to 6 feet) is weathered.

342 Geophysics
3.4.2.1 Seismic Survey

The results of the seismic refraction survey conducted in SEAD-24 are shown in Table 3.4-1.
The seismic profiles detected 5 to 18 feet of till (1,100 to 6,000 ft/s) overlying bedrock (12,000
to 13,0001t/s). In particular, the till material includes unsaturated till (1,100 to 1,400 ft/s) and
saturated till (4,700 to 5,500 ft/s).

The water table was detected in each of the four seismic profiles. The relative water table
elevations shown in Table 3.4-1indicate that the groundwater flows to-the west. The bedrock
surface also shows a gradual slope to the west. Bedrock was found to be greater than 10 feet
deep except at the end of profile P3 furthest from the bermed area where the depth to
bedrock was only 5 feet.
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TABLE 3.4—-1
SEAD-24 EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distancel Ground W.T./Till? Bedrock
Elev.2 Depth Elev. Depth Elev.

P1 0 102.6 30 99.6 12.5 90.1
575 100.8

115 99.8 54 94.4 18.1 81.7

P2 0 1074 4.0 103.4 17.5 89.9

57.5 107.0 35 103.5 16.0 91.0

115 106.5 30 103.5 11.5 95.0

P3 0 106.6 4.7 101.9 13.7 92.9

57.5 106.0 38 102.2 10.8 95.2

115 106.1 5.0 101.1

P4 0 100.0 2.6 974 13.6 86.4

57.5 99.7 4.2 95.5 13.2 86.5

115 99.8 4.0 95.8 12.5 87.3

1A]l distances are in feet.

2All elevations are relative to a temporary benchmark and are in feet.
3Water table or dense glacial till




SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

34.2.2 EM-31 Survey

Figure 3.4-1shows the quadrature response (apparent conductivity) of the EM grid surveyed
in and around the abandoned powder burning pit. In general, the ground is more conductive
within the bermed area and south of the bermed area. In contrast, the ground is less
conductive on the berm and northeast of the berm. The general differences in EM
conductivity are likely due to changes in soil moisture content. Several small isolated
quadrature anomalies were found on or near the berms.

The in-phase response is particularly sensitive to metal objects. Several small isolated targets
were delineated by the in-phase response of SEAD-24 (Figure 3.4-2). These anomalies
include one on the northern side of the east berm and two small anomalies in the
southeastern portion of the bermed area. A fourth metallic anomaly was located on the
southwestern edge of the grid.

The quadrature and in-phase EM response of the areas investigated at SEAD-24 do not
indicate the presence of large quantities of buried metallic debris. Several small isolated
metallic objects may occur in this area, however disposal pits are not likely to exist in the area
surveyed.

3.423 GPR Survey

A GPR survey was conducted at a 20-foot spacing within SEAD-24. Two detailed GPR grids
were also surveyed to further characterize several EM anomalies (Figure 2.6-1). In general,
the GPR survey in SEAD-24 detected continuous, undisturbed layering in the soil with no
pronounced hyperbolic anomalies. In certain limited areas, the ground appears to have been
disturbed and backfilled. No linear anomalies, e.g.,pipes, or zones of numerous subsurface
anomalies were detected. The depth of penetration of the GPR surveys was approximately
30 ns or about 6 feet.

The follow-up GPR survey conducted on the northeast side of the east berm detected a
possible pipe or culvert trending east from the berm. The second follow-up GPR grid was
conducted in the southeast portion of the bermed area. This GPR survey detected several
areas of disrupted or excavated soil (Figure 3.4-3). Also, several poorly-defined hyperbolic
anomalies were detected in this area (Figure 3.4-4). These anomalies may be caused by small
isolated metallic or non-metallic objects.
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343 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography with the most
notable topographic feature being the U-shaped berm. No sustained surface water bodies are
present on-site; however, Kendaia Creek, which contains running water throughout the year,
is located approximately 150 feet north of the site. Locally, some surface water flow would
be directed down the flanks of the berm and would accumulate in low-lying areas on-site.
The regional surface water flow is believed to be controlled by the overall westward sloping
ground surface. The surface water is believed to drain west into a small wetland area and a
poorly defined north-south-trending drainage swale. Surface water in the wetland drains
north via the swale, passes through a conduit under West Kendaia Road, and eventually is
discharged into Kendaia Creek. Kendaia Creek flows into Seneca Lake located approximately
2 miles west of the site.

The groundwater flow direction in the till/weathered shale aquifer on the site is to the west
based on the groundwater elevations measured in three monitoring wells on April 4, 1994
(Table 3.4-2 and Figure 3.4-5). Although the groundwater elevation data reported from the
well development and groundwater sampling activities were collected over a period of 2
months. These data indicate that the direction of groundwater flow may vary and at times
may be more towards the northwest. The distribution of groundwater in the till portion of
the aquifer is characterized by moist soil with coarse-grained lenses of water-saturated soil.
At selected drilling locations, the till at the base of the upper less dense till was wet compared
to the mostly moist to dry lower more dense till, indicating that some groundwater may be
perched on the denser till. This phenomena was not observed at all of the drilling locations.
Recharge of groundwater to the monitoring wells during sampling was generally fair to poor.

35 SEAD-25: FIRE TRAINING AND DEMONSTRATION PAD
35.1 Site Geology

Based on the results of the drilling program, till and calcareous black shale are the two major
types of geologic materials present on-site. The till lies stratigraphically above the shale. The
surface of the pad is composed of a thin crushed shale fill. The depths of the borings at this
site were up to 8.5 feet below the ground surface.

An approximately one foot-thick crushed shale layer (fill) occurs at the ground surface
according to information obtained from the borings performed on the shale pad; in most
instances a petroleum odor was noted in this crushed shale unit as well as in the till below
the pad. In the boring performed outside the limits of the crushed shale pad, a very thin soil
horizon was observed with till present within one foot of the ground surface.
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The till is greenish-gray and composed of silt and clay, some fine sand, and some black shale
fragments (up to 0.25 inches in diameter). Oxidized areas of till were noted in the upper
portion of the till strata. :

Competent, calcareous black shale was encountered at depths between approximately 3.5 and
6.5 feet below the ground surface. The elevation of the competent bedrock determined
during the drilling program indicate that the shale is relatively flat. The upper portion of the
competent shale (2 to 2.5 feet) is weathered.

35.2 Seismic Survey

The results of the seismic refraction survey conducted in SEAD-25 are presented in Table
3.5-1. The seismic survey detected 4 to 8 feet of till (1,100 to 1,350 ft/s) overlying bedrock
(12,600 to 14,400 ft/s). Saturated till was not detected at SEAD-25. Either the water table
was situated within the bedrock, or the thickness of saturated till was small (< 3 feet). In
these situations, the seismic refraction method is incapable of detecting the water table.

The seismic survey indicates that the bedrock surface slopes to the southwest, generally
following the slope of the ground surface. Based on this information, groundwater is

expected to flow to the southwest, following the slope of the bedrock surface.

353 Site Hvdrology and Hydrogeology

Surface water flow from precipitation events is controlled by the local topography and the
most significant relief on-site is in the form of a small crushed shale pad. No sustained
surface water bodies are present on-site. Well defined drainage ditches are present
approximately 100 feet to the east and west of the pad along paved roads, and approximately
325 feet to the northwest of the pad. Based on topographic expression, most of the surface
water on-site flows radially from the crushed shale pad and onto lower ground which
surrounds it. To the east, surface water is directed to a drainage swale next to Administration
Drive. The surface water flow direction on the west side of the pad is believed to be to the
west-southwest and is controlled by the gentle southwesterly sloping ground surface. The well
defined drainage swale 325 feet northwest of the site drains to the southwest.

Page 3-31
May, 1995 K:A\SENECAVISWMUHIGH\TEXT\SECTION.3



TABLE 3.5-1

SEAD-25 EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distance! Ground Bedrock
Elev.2 Depth Elev.
P1 0 100.0 4.9 95.1
57.5 97.0 59 91.1
115 97.3 4.0 93.3
P2 0 95.8 6.6 89.2
57.5 96.3 5.9 90.4
115 96.5 6.8 89.7
P3 0 98.8 7.6 91.2
57.5 98.1 7.1 91.0
115 974 7.2 90.2
P4 0 94.0 4.1 89.9
57.5 92.9 4.6 88.3
115 93.6 39 89.7

1All distances are in feet.
2All elevations are relative to a temporary benchmark and are in feet.
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The groundwater flow direction in the till/weathered shale aquifer on the site is shown to be
to the east-southeast based on the groundwater elevations measured in three monitoring wells
on April 4, 1994 (Table 3.5-2 and Figure 3.5-1). This flow direction is approximately opposite
to the southwesterly flow direction determined by an examination of the regional topography
in this area of SEDA and by seismic data, which mapped a relatively flat (although westward-
sloping) bedrock surface at the site. At SEDA, the direction of the slope of the bedrock
surface is a good indication of the direction of groundwater flow. Also, groundwater flow
directions were to the west or southwest at other nearby sites. One explanation for the
discrepancy may be that the area around the purported background well (MW25-1), which
is installed in a water-filled drainage swale on Administration Avenue, is susceptible to
increased drainage away from the site viathe swale. This may explain the lower water table
elevation in this area compared to those measured in the purported downgradient wells
immediately west and southwest of the site.

Considering the scenarios presented above and the local topography near the pad as
presented in the 2-foot contour map (Figure 3.5-1), it is more probable that there is some
mounding of groundwater beneath the site which would result in easterly, southerly and
westerly semi-radial flow away from the pad. In addition to the data presented above, an
easterly component to the groundwater flow is supported by the presence of an area of low
topography east of Administrative Drive which also contains a small north-draining swale; it
was also reported by SEDA personnel that a small, shallow pond used to exist in this area but
it has subsequently been filled in. By examining only the water table elevations in wells
MW25-2 and MW25-3 (the intended downgradient wells) a south-southwesterly component
to the groundwater flow is also plausible. It is unlikely (based on local topography) that there
is a northward component to groundwater flow. With the current array of monitoring wells
on-site, there is insufficient groundwater elevation data to definitively clarify the flow of
groundwater beneath this site.

The distribution of groundwater in the till aquifer is characterized by moist soil with coarse-
grained lenses of water-saturated soil and in some instances the deeper weathered shale
horizons were saturated. The recharge of water to the wells during sampling was generally
fair.
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3.6 SEAD-26: FIRE TRAINING PIT AND AREA
36.1 Site Geology

Based on the results of the drilling program, two major types of geologic materials (till and
weathered shale), as well as significant amounts of fill materials are present on-site. The till
lies stratigraphically above the shale; however, on the pad, no till was encountered. The
depths of the borings at this site were up to 14 feet below the ground surface.

An approximately 10- to 12-foot-thick fill unit was encountered in the test pits and borings
performed on the raised Fire Training Area. The composition and thickness of the fill varied
depending on the location of the investigation point. In the southern portion of the pad near
test pits TP26-1 through TP26-4 the fill was composed mostly of large broken shale pieces
(from 2 to 20 inches long) with occasional wood and/or metal debris. This shale fill, as well
as a crushed metal bucket, was also found at TP26-7 near the central portion of the site. In
TP26-5 the fill was composed of brown-gray medium to coarse sand with some silt and
clusters of bricks. A similar type of sandy fill was encountered at TP26-6 and TP26-7. At
TP26-6, a large concrete slab (5 feet by 3 feet by 8 inches) was also uncovered.

At the Fire Training Area, the till, which would be expected to occur between the fill and the
black shale, was conspicuously absent in the borings. The absence of till on the Fire Training
Area is supported not only by visual inspection of the split spoon samples but also by the
density of subsurface materials encountered; the fill which comprises the raised Fire Training
Area was noticeably less dense than the till encountered at the background location. A
plausible explanation for the absence of till under the Fire Training Area is that it was
scraped off in preparation for filling of the site.

In the background boring that was performed east of the raised Fire Training Area, a thin
crushed shale horizon (approximately one foot thick) was observed at the surface with till
present within one foot below it. The till is light brown and composed of silt, some cobbles,
some black shale fragments and a trace of fine sand. Oxidized areas of till were noted in the
upper portion of the till strata.

Black calcareous shale was encountered at a depth of 3.4 feet at the background location and
at depths between approximately 9 and 12 feet below the ground surface on the raised fire
training pad. The elevations of the competent bedrock determined during the drilling and
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seismic programs indicate that the shale slopes to the west mimicking the regional land
surface topography around the otherwise raised Fire Training Area. The upper portion of
the competent shale is weathered.

3.6.2 Geophysics
3.6.2.1 Seismic Survey

The results of the seismic refraction survey conducted in SEAD-26 are presented in Table
3.6-1. The seismic profiles detected approximately 4 to 12 feet of till (1,200 to 6,300 ft/s)
overlying bedrock (12,000 to 14, 300 ft/s).

Saturated till (5,300 to 6,300 ft/s) was detected only by profile P2, located north of the fire
training area (see Figure 2.8-1). At the locations of the other profiles, either saturated till
was not present or the saturated layer was too thin to be detected by the seismic refraction
method.

Table 3.6-1shows that the elevation of the bedrock slopes to the west. The groundwater flow
is also expected to be directed to the west following the slope of the relatively impermeable
bedrock surface.

3.6.22 GPR Survey

A GPR survey was conducted along 8 transects running the length of the fire training area.
Figure 3.6-1 shows the locations of the GPR anomalies delineated by the survey. The
approximate depth of each anomaly was calculated by assuming a 2-way transit time of the
radar signal of 5 nanoseconds (ns) per foot. Many distinct anomalies occur across the site.
A zone of concentrated anomalies was located in the southern portion of the site. No linear
features were identified and correlated between adjacent GPR lines. The depth of
penetration was generally limited to about 4 feet.

Profile A-A’ (Figure 3.6-2) shows numerous small hyperbolic anomalies located at a shallow
depth (7-8 ns) between profile distances of 1205 and 1235 feet. Profile B-B’ (Figure 3.6-3)
shows a strong hyperbolic anomaly at a distance of 1110 feet. Profile C-C’ (Figure 3.6-4)
shows many pronounced anomalies. The most distinct anomalies are located at the following
profile distances: 505°,510°,517°,548’,564’,585’ to 592°,600’, and 608’. The results of the
test pitting program, discussed in the following section, will describe the results of the
excavation of some of the anomalies shown in these figures.
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TABLE 3.6—1

SEAD-26 EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Profile Distance? Ground Water Table Bedrock
Elev.2 Depth Elev. Depth Elev.

P1 0 100.0 52 94.8
57.5 100.0 4.7 95.3

115 100.3 4.6 95.7

P2 0 91.8 2.1 89.7 9.1 82.7
57.5 91.2 2.8 88.4 11.5 79.7

115 91.1 2.6 88.5 10.7 80.4

P3 0 90.9 5.8 85.1
57.5 90.8 7.2 83.6

115 90.0 7.5 82.5

P4 0 98.0 114 86.6
57.5 98.3 11.5 86.8

115 98.5 9.2 89.3

tAll distances are in feet.
2All elevations are relative to a temporary benchmark and are in feet.
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3.6.2.3 Excavation of Geophysical Anomalies

Eight test pits were excavated in SEAD-26 to characterize the sources of several of the GPR
anomalies. The locations of these test pits have been presented in Figure 2.8-2,and the test
pit reports are presented in Appendix B. The following discussion focuses on the excavation
of the anomalies shown in Figures 3.6-2 to 3.6-4.

Test pit TP26-1 was excavated in the center of the anomalous zone shown in Figure 3.6-2
(profile A-A’). Many large boulders were encountered at the approximate depth of the GPR
anomalies. A steel pipe, 3 inches in diameter, was encountered at a depth of 4.5 feet which
may exceed the effective depth of penetration of the survey. Therefore, the boulders are the
most likely cause of the GPR anomalies in this area.

The anomaly shown in profile B-B’ (Figure 3.6-3) was excavated as TP26-3. Two large pieces
of wood were located at a depth of 2.6 feet within gravel fill. No other objects were found
that would cause the observed anomaly at the indicated depth. It is surprising, although not
impossible, that pieces of wood would produce such a distinct signature.

Test pit TP26-6 was excavated at the location of the broad anomaly from 585 to 592 feet
along profile C-C’ (Figure 3.6-4). A large concrete slab was located at the depth of the GPR
anomaly. This slab was positively identified as the source of the observed anomaly.

The sources of most of the GPR anomalies encountered during this test pitting program
appear to be caused by non-metallic construction debris and boulders. Although some
metallic debris was located (e.g., pipes, bucket, steel fragments), this constitutes only a small
portion of the excavated material.

3.6.3 Site Hydrology and Hydrogeology

Surface water flow from precipitation events at the Fire Training Area is controlled by small
changes in relief on the surface of the pad. A small surface collection pond near the center
of the pad collects runoff only from a small area. Although very shallow, the pond is believed
to be sustained throughout the year due to the bentonite clay liner which forms its base.
Beyond the area of internal drainage at the pond, surface water flow is likely directed down
the elongate scarps on the eastern and western sides of the pad; some flow likely occurs from
the northern and southern ends also. The swale that is present at the base of the scarp on
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the northeastern, northern, and western sides of the pad collects surface water which drains
from the pad. The swale drains south between the elevated pad and the SEDA railroad
tracks where it intersects a separate west-flowing swale. A conduit beneath the railroad
tracks allows surface water to flow west beyond the tracks.

The groundwater flow direction in the till/weathered shale aquifer on the site is to the west
on the southern portion of the site and the southwest on the northern portion of the site
based on the groundwater elevations measured in four monitoring wells on April 4, 1994
(Table 3.6-2 and Figure 3.6-5). The distribution of groundwater in the till aquifer is
characterized by moist soil with coarse-grained lenses of water-saturated soil and in most
instances the deeper weathered shale horizons were saturated. The recharge of water to the
wells during sampling was generally good, although one well (MW26-2) was dry during the
sampling period.

3.7 SEAD-45: OPEN DETONATION FACILITY
3.7.1 Site Geology

Based on the results of the drilling program, till and calcareous black shale (with minor
limestone layers) are the two major types of geologic materials present on-site. The till lies
stratigraphically above the shale. In most of the borings, a very thin soil horizon was observed
with till present at most locations within one foot of the ground surface. The depths of the
borings at this site were up to 11 feet below the ground surface.

The till is dark brown to gray and composed of silt and clay, some fine sand, and some black
shale and limestone fragments; however, larger shale fragments (rip-up clasts) were observed
at many locations near the till/weathered shale contact. Oxidized areas of till were noted in
the upper portion of the till strata.

Black calcareous shale was encountered at depths between approximately 4 and 11 feet below
the ground surface. The elevations of the competent bedrock determined during the drilling
and seismic programs indicate that the shale slopes to the east mimicking the land surface.
The upper portion of the competent shale (2 to 3 feet) is weathered.
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3.7.2 Geophysics
37.2.1 EM-31 Survey

The quadrature response of the EM survey conducted in SEAD-45 is shown in Figure 3.7-1.
This map shows a major north-trending anomaly west of the current detonation mound.
Eight to ten lobes project westward from this feature. The detonation cables that extend
from the concrete bunker to the detonation mound produce a substantial quadrature
response. Immediately to the north of the existing detonation cables is another east- to west-
trending anomaly. A zone of increased quadrature response exists east of the current
detonation mound. This feature may be due to the existing blasting wires that branch off of
the main detonation cable. Many small, isolated anomalies also exist throughout the site.

The in-phase component of the EM survey is shown in Figure 3.7-2. Most of the anomalies
detected by the quadrature response are also evident in the in-phase response. In addition,
the in-phase map shows a multitude of small isolated anomalies scattered across much of the
site. Also, elevated levels of the in-phase component occur in a broad zone that extends west
of the detonation mound to the western edge of the EM grid. The in-phase response is
particularly sensitive to concentrations of discrete metallic objects, whereas the-quadrature
response is much more sensitive to continuous linear features, such as pipes or cables.
Therefore, zones of enhanced in-phase response are likely zones of increased concentrations
of metallic debris.

3.7.2.2 GPR Survey

Five detailed GPR grids were conducted to further characterize several anomalies identified
by the EM survey. Figure 2.9-1 shows the locations of these grids. The first GPR grid was
conducted over a small in-phase anomaly in the southwest corner of the EM grid. The GPR
record collected along profile A-A’ (Figure 3.7-3) shows the suspected GPR signature of the
EM anomaly. The anomaly is located at a depth of about 12 ns (about 2.5feet) at a profile
distance of 14 to 18 feet. This anomaly is 10 to 12 feet long.

The second GPR grid was established over the southernmost lobe projecting from the main
north- to south-trending EM anomaly. Figure 3.7-4 shows the radar record along profile B-B’
within this grid. A distinct hyperbolic anomaly is evident at a profile distance of 38 feet at
a time of 14 ns. Since this anomaly could be traced east to west across the GPR grid, it was
interpreted to be a pipe.
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3.7.3 Site Hydrology and Hydrogeology

Surface water flow from precipitation events is controlled by local topography which slopes
gently to the east-northeast, as there is little relief on-site other than the demolition mound.
In general, surface water flows east making its way into a network of drainage swales
throughout the site that eventually lead into Reeder Creeck, a sustained surface water body.
Reeder Creck flows to the north-northwest along the eastern border of the Demolition
Mound.

The groundwater flow direction in the till/weathered shale aquifer on the site is to the east
based on the groundwater elevations measured in nine monitoring wells on April 4, 1994
(Table 3.7-1 and Figure 3.7-5). The distribution of groundwater in the till aquifer is
characterized by moist soil with coarse-grained lenses of water-saturated soil and in most
instances the deeper weathered shale horizons were saturated. The recharge of water to the
wells during sampling was generally poor.
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The third and fourth GPR grids were conducted over the southern and northern portions of
the main north- to south-trending EM anomaly. Portions of each grid were covered by
standing water which prevented significant penetration of the radar signal. Elsewhere,
penetration was limited to less than 3 feet due to the increased conductivity of the ground.
While many isolated hyperbolic GPR anomalies were detected, no linear anomalies could be
traced from line to line. The source of the pronounced north- to south-trending EM anomaly
was not observed in the radar records.

The fifth detailed GPR grid encompassed the EM anomaly located immediately north of the
existing blasting cable. Numerous GPR anomalies were detected in this area; however, none
could be correlated from line to line. The specific source of the EM anomaly could not be
identified in the GPR records.

3.7.23 Excavation of Geophysical Anomalies

Ten test pits were excavated to identify the sources of various EM anomalies. The test pit
locations have been shown in Figure 2.9-2,and the test pit reports are presented in Appendix
B. This section presents a summary of the test pit results as related to the interpretation of
the EM survey.

The major north- to south-trending anomaly identified in the quadrature and in-phase EM
components was determined to be caused by a I-inch galvanized pipe containing electrical
wires. This pipe was excavated at a depth of 1.5to 2.5 feet in test pits TP45-3, TP45-4, and
TP45-6. The excavation of TP45-5 revealed another 1-inch galvanized pipe running from east
to west. This test pit was centered over one of the west-trending anomalous lobes identified
by the EM survey (Figure 3.7-1). The north- to south-trending EM anomaly west of the
current detonation mound is attributed to the conduit and blasting wire associated with
former detonation operations. The 8 to 10 anomalous lobes are caused by the conduit and
blasting wire leading to the former blasting pits.

Test pit TP45-10 encountered an east- to west-trending pipe 3 inches in diameter directly
north of the berm that houses the existing conduit and blasting cables. This section of pipe
probably carried the blasting wires to the former detonation pits interpreted west of the
existing detonation mound. The other test pits encountered a variety of material, including
munitions fragments, wood, ash, wire, nails, etc., all of which may have contributed to the
observed EM anomalies.
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Maximum Concentration

Total VOCs 10 ppm
Total SVOs 500 ppm
Individual SVOs 50 ppm
Total Pesticides 10 ppm

The groundwater criteria which were applied to this ESI study were the NYSDEC Class GA
Standards and Guidelines. Because New York State has promulgated the Class GA
standards, they are legally enforceable.

Surface water criteria were the most stringent criteria from the following guidelines:

o NYSDEC Water Quality Regulations for Surface Water and Groundwaters
(6NYCRR Parts 700-705)
° USEPA Water Quality Criteria Summary and Updates. These include the freshwater

acute and chronic criteria.

All values, including NYSDEC surface water criteria, EPA freshwater acute criteria, and EPA
freshwater chronic criteria, were listed in the surface water data tables in this section.

For the metals chromium, copper, lead, nickel, and zinc, the EPA chronic and acute criteria
values were developed from equations in the Updates #1 and 2 which are based on the
surface water hardness. The standards for the hardness dependent values were calculated
using an average hardness of 300 mg/l, which was derived from calcium and magnesium
concentrations at surface water locations in SEADs4, 13, 26, and 45 where:

total hardness = 2.5(Ca*® + 4.1 Mg*?).
and Ca*? and Mg*? concentrations were values from Tables4.1-3,4.6-3, and 4.7-3
The average water hardness for the SEDA site was calculated to be 300 ppm.
Sediment criteria were guidance values from the NYSDEC Bureau of Environmental

Protection Division of Fish and Wildlife. The most stringent of the sediment criteria for
wildlife, human health, or for aquatic life were used as the criteria. All of these values were
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listed in the sediment data tables in this section. For metals, the criteria were the more
stringent of the criteria for aquatic life or the Limit of Tolerance (LOT) values (listed in the
same document as the criteria), which are defined as concentrations which would be
detrimental to the majority of species, potentially eliminating most.

The data tables included in this Section list only those constituents which were detected in
the samples from that AOC. The complete data tables, which include all the constituents
which were analyzed, are included in Appendix E.

4.1 SEAD4
411 Introduction

A total of 17 surface soil and 25 subsurface soil samples were collected at SEAD4. To
evaluate the extent of runoff contamination, 4 surface water and 9 sediment samples were
collected from the pond and the drainage ditches present at the site. Additionally, 5
monitoring wells were installed and sampled as part of this investigation. The following
sections describe the nature and extent of contamination identified at SEAD-4.

4.1.2 Soil

The analytical results for the 17 surface soil samples and 25 subsurface soil samples collected
as part of the SEAD-4 investigation are presented in Table 4.1-1. The sample locations were
shown in Figure 2.3-2.The following sections describe the nature and extent of contamination
in SEAD-4 soils.

4.1.2.1 Volatile Organic Compounds
Surface Soils

The volatile organic compound acetone was the only VOC detected in the surface soil
samples collected at SEAD-4. Acetone, which is considered to be a laboratory contaminant,
was detected at a concentration of 2J pg/kg in only one sample, SB4-4.1 (collected from the
0-to 2-foot depth interval). This reported concentration of acetone is below the TAGM value
of 200 ug/kg.
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SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REFPORT

Subsurface Soils

The volatile organic compound chloroform was the only VOC detected in the subsurface soils
collected at SEAD-4. Chloroform was found at concentrations ranging from 2J to 15 ug/kg
in six of the 25 subsurface soil samples analyzed. The highest concentration of chloroform

detected (15 pg/kg) was reported from sample TP4-3. The TAGM for chloroform is 300

pg/kg.
4122 Semivolatile Organic Compounds
Surface Soils

A total of 19 semivolatile organic compounds were found at varying concentrations in the 17
surface soil samples analyzed. The compounds benzo(a)anthracene, Chrysene,
benzo(a)pyrene, and dibenz(a,h)anthracene were.reported in three surface soil samples at
concentrations exceeding their associated TAGM values. Figure 4.1-1 shows the total SVO
concentration in the surface soil samples.

The three compounds benzo(a)anthracene, chrysene, and benzo(a)pyrene were found at their
maximum concentrations of 1100 pg/kg, 1000 pg/kg, and 880 ug/kg, respectively, in the
surface soil sample SB4-9.1 collected from the 0-to 2-foot depth. The soil boring SB4-9 was
located just to the southeast of the loading dock at building 2084. The maximum reported
concentration of dibenz(a,h)anthracene, 32J ug/kg,was found in the surface soil sample SB4-
5.1. This sample was collected from the 0-to 2-foot depth in soil boring SB4-5 located directly
southwest of the central berm and near the footprint of the former munitions washout facility.
The soil samples SB4-3.1,SS4-1, 8S4-7, and SB4-7.1,located in the same area of the site, also
had wide distributions of low concentration SVOs identified.

Subsurface Soils

Three phthalates and fluoranthene were the only compounds detected in the subsurface soil
samples collected at SEAD-4. Phthalate compounds, which are considered to be common
laboratory contaminants, were detected at concentrations ranging from 18J to 1500 pg/kg in
12 of the 25 subsurface soil samples analyzed. A trace amount of fluoranthene (19] ug/kg)
was detected in subsurface soil sample TP4-1. All of the reported concentrations for these
compounds were below their associated TAGM values.
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SENECA SEVEN SWMU HIGH DRAFT FINAL ESI REPORT

4.0 NATURE AND EXTENT OF CONTAMINATION

This section discusses the nature and extent of contaminants at each site based on the
chemical analysis results for each sample. To evaluate whether each media (soil, groundwater,
surface water, and sediment) is being impacted, the chemical analysis data were compared to
available New York State and Federal standards, guidelines, and criteria. Only those state
standards which are more stringent than federal requirements were used as criteria. For
organic contaminants, the organic carbon normalized criteria were adjusted by applying a total
organic carbon (TOC) content of one percent to the criteria. Specific TOC data were not
collected during this ESI. A TOC content of 1% was used as an estimated value for the
purposes of organic analyte concentration reporting.

The criteria for soils are listed in the NYSDEC Technical and Administrative Guidance
Memorandum (TAGM) titled "Determination of Soil Cleanup Objectives and Cleanup Levels”
(HWR-92-4046) issued in November 1992. This document, which contains the criteria for
soil clean-up levels, has not been promulgated and the criteria are guidelines only. NYSDEC
took into account the Contract Required Quantitation Limits (CRQLs) when they developed
the guideline concentrations for the TAGM.

For the metals, the criteria used in this report were the greater of two values: the listed
TAGM guideline or the SEDA background concentration. Site background values were
calculated as the 95th UCL (Upper Confidence Level) of the mean for background
concentrations of metals in the soil located at SEDA. The data for the site background
concentrations were compiled from the background samples collected at the Ash Landfill site,
the OB ground site, and the AOCs investigated for this ESI. Table 1.1-3 lists the 95th UCL
of the mean for the metals analyzed in this investigation. The TAGM guidelines were used
for the following metals: antimony, arsenic, barium, beryllium, cadmium, cobalt, lead,
mercury, selenium, and vanadium. The SEDA background soil concentrations were used for
the following metals: aluminum, calcium, chromium, copper, iron, magnesium, manganese,
nickel, potassium, silver, sodium, thallium, and zinc.

In addition to guidelines for specific compounds, the TAGM also lists soil cleanup objectives
for groups of compounds and SVOs that do not have a specific guideline:

Page 41
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4.1.23 Pesticides and PCBs
Surface Soils

A variety of Pesticide/PCB compounds were found in 9 of the 17 surface soil samples
collected at SEAD-4. The PCB Aroclor-1254 was reported in sample SB4-5.1 at a maximum
concentration of 1600 ug/kg. This was the only reported compound concentration that
exceeded the TAGM value. The remaining pesticide and PCB detections were all reported
at concentrations well below their associated TAGM values.

Subsurface Soils

Aroclor-1248 was the only compound detected in the 25 subsurface soil samples analyzed for
pesticides and PCBs. The only reported concentration of 27] ug/kg was detected in
subsurface soil sample SB4-2.2, which was collected from the 2-to 4-foot depth interval. The
TAGM for Aroclor-1248 in subsurface soils is 10,000 ug/kg. No pesticide compounds were
detected in the subsurface soil samples analyzed.

4.1.2.4 Herbicides

Surface Soils

The herbicide Dicamba was found in a single surface soil sample, SB4-4.1, at a concentration

of 23 ug/kg. There is no TAGM for reported concentrations of Dicamba in soils. No other
herbicide compounds were reported.

Subsurface Soils

No herbicide compounds were detected in the subsurface soils analyzed.
4125 Metals

Surface Soils

A total of 24 metals were detected in the surface soil samples collected at SEAD-4. Of the
24 metals reported, 18 of these were found in one or more samples at concentrations which
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were above their associated TAGM values. Of particular note are the metals chromium,
copper, and zinc, which were detected in a large percentage of the samples at concentrations

which exceeded their respective TAGM values by at least an order of magnitude. Figure 4.1-
2 shows the concentration of copper in the surface soils.

Ten of the 17 surface soil samples analyzed had chromium concentrations above the TAGM
value of 24 mg/kg. The highest chromium concentration was identified in the surface soil
sample SS4-5, where 4870 mg/kg was reported. This surface soil sample was collected from
the area downgradient of the pond. This sample also had elevated concentrations of
antimony (96.1J pug/kg), copper (3120 mg/kg) and zinc (636 mg/kg). In general, these four
metals appear to be found together at elevated concentrations in a number of surface soil
samples collected at the site. The highest concentration of copper, 3410 mg/kg, was identified
in the surface soil sample SS4-4 which was collected on the southwest side of the berm that
surrounds the pond. This sample also had elevated concentrations of antimony (76.9J ug/kg),
chromium (4200 mg/kg) and zinc (755 mg/kg). The highest concentration of zinc, 1010 mg/kg,
was identified in the surface soil sample SB4-4.1, collected from the 0-to 2-foot depth from
soil boring SB4-4. This boring is located south of the pond and in the same vicinity as the
surface soil samples SS4-5 and SS4-4.

Highly elevated metal concentrations in areas that are downgradient of the facility suggests
movement of metals due to surface water runoff events.

Subsurface Soils

The distribution of the metals detected in the subsurface soil samples is similar to that found
in the surface soil analysis results. A total of 15 metals were found in the subsurface soil
samples at concentrations which exceeded TAGM values. In particular, antimony, copper,
chromium, and zinc were each detected at concentrations which significantly exceeded their
respective TAGM values. The highest concentrations of these metals were detected in
subsurface soil samples SB4-10.2 and SB4-10.3, which were collected from the 2-to 4-foot and
4-to 6-foot depth intervals, respectively. Soil boring SB4-10 was located approximately 60 feet
west of former building T30.

The pattern of elevated concentrations of antimony, copper, chromium, and zinc occurring
together, which was observed in the surface soil results, was also observed in the subsurface
soil results. The presence of these metals is consistent with the past use of the Munitions
Washout Facility.
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4.13.1 Volatile Organic Compounds

No volatile organic compounds were found in the 5 groundwater samples collected at SEAD-
4.

4.13.2 Semivolatile Organic Compounds

The semivolatile organic compound diethylphthalate was detected in 3 of the 5 groundwater
samples analyzed. The maximum value was reported in monitoring well MW4-1 at an
estimated concentration of 0.9J ug/L which is well below the criteria value of 50 ug/L. Two
other estimated concentrations of diethylphthalate were found at MW4-3 (0.5 ug/L), and
MW4-5 (0.6 pg/L). All of these reported concentrations are well below the NYS AWQS
standard of 50 ug/L for class GA water.

4.13.3 Pesticides and PCBs

No pesticides or PCBs were found in the 5 groundwater samples collected at SEAD-4.
4134 Herbicides

No herbicides were found in the 5 groundwater samples collected at SEAD-4.

4.13.5 Metals

Seven metals: antimony, beryllium, cadmium, iron, magnesium, manganese, and sodium were
found in one or more of the groundwater samples at concentrations above the criteria value.
Iron was found in 4 of the 5 monitoring wells, the exception being MW4-5, at concentrations
above the criteria value of 300 ug/L. The maximum iron concentration, 2270 ug/L, was found
in the sample collected from MW4-4. Manganese was found in the samples collected from
monitoring wells MW4-1 and MW4-5 at concentrations of 346 ug/L and 477 ug/L,
respectively. The metals beryllium, cadmium, and sodium were found at concentrations above
the criteria values in the sample collected from monitoring well MW4-3. The highest
concentration of magnesium, 57600 ug/L, was found in the groundwater sample collected from
monitoring well MW4-1. Antimony was found in samples from MW4-2 and MW4-4 of
concentrations of 39.3J and 33.8) ug/L, respectively. While no other criteria values were
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4.1.2.6 Nitroaromatics
Surface Soils

The nitroaromatic compounds 1,3,5-trinitrobenzene, 2,4,6-trinitrotoluene, and 2-amino-4,6-
dinitrotoluene were detected at concentrations of 120J, 72J, and 90J, respectively, in surface
soil sample SS4-1. TAGMs do not exist for the occurrence of these compounds in surface
soils. Nitroaromatic compounds were undetected in the remaining 16 surface soil samples.

Subsurface Soils

Tetryl was detected at a concentration of 67) pg/kg in sample SB4-9.2. A TAGM does not
exist for the occurrence of tetryl in soils. Nitroaromatic compounds were undetected in the
remaining 24 subsurface soil samples.

41.2.7 Indicator Compounds
Surface Soils

The surface soil samples at SEAD-4 were analyzed for nitrate/nitrite nitrogen. Nitrate/nitrite
nitrogen was detected in all of the surface soil samples, with the maximum concentration (1.51
mg/kg) being detected in sample SS4-4.

Subsurface Soils

Nitrate/nitrite nitrogen was detected in all of the subsurface soil samples analyzed. The
highest concentration (3.3 mg/kg) was detected in sample TP4-1.

413 Groundwater

Five monitoring wells were installed and sampled as part of the SEAD-4 investigation. The
summary results of the chemical analysis of these samples is presented in Table 4.1-2. The
locations of the monitoring wells are shown in Figure 2.3-2. The following sections describe
the nature and extent of groundwater contamination identified at SEAD-4.
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