m CENAB-EN-HM

U.S. Army Corps of Engineers
Baltimore District

FINAL

Site Investigation
Fort Monmouth, New Jersey
Main Post and Charles Wood Areas

Site Investigatibn Report

Contract Number DACA31-82-D-0018

Delivery Order 0041/0045/0047

December 1995

Prepared for:

U.S. ARMY CORPS OF ENGINEERS
10 South Howard Street
Baltimore, Maryland 21201

95P-4674

Prepared by:

Roy F. Wesion, Inc.

@ PrINTED ON RECYCLED PAPER West Chester,
Pennsylvania 19380-14G¢

200.1e
FTMM_01.08_0505_a



FINAL

SITE INVESTIGATION
FORT MONMOUTH, NEW JERSEY
MAIN POST AND CHARLES WOOD AREAS

’ ‘» Prepared For:

U.S. ARMY CORPS OF ENGINEERS
Baltimore District
10 South Howard Street
Baltimore, MD 21201
Under:

Contract DACA31-92.D-0018

Prepared By:
ROY F. WESTON, INC.
1 Weston Way
West Chester, PA 19380-1499

December 1995

o

MKOI'\RPT:03886076.037\tmonsi.fm 11/30/95



MANAGERS DESIGNERS/CONSUL TANTS

TABLE OF CONTENTS

Section Title Page
EXECUTIVE SUMMARY ES-1

1 INTRODUCTION 1-1
1.1 Project Objectives 1-1

1.2 Facility Description 1-2

1.2.1  Owner/Operator Information 1-2

1.2.2  Location of Fort Monmouth 1-2

1.2.2.1 Main Post 1-5

1.2.2.2 Charles Wood Area 1-5

1.2.3  Mission Statement 1-5

1.2.4  History of Fort Monmouth 1-7

2 ENVIRONMENTAL SETTING 2-1
2.1 Climate 2-1

2.2 Topography 2-1

2.2.1 Main Post 2-1

2.2.2  Charles Wood 2-2

2.3 Surface-Water Drainage and Wetlands 2-2

2.3.1 Main Post 2-2

2.3.2 Charles Wood 2-5

2.4 Soils 2-5

2.4.1 Main Post 2-5

2.4.2 Charles Wood 2-10

2.5 Geology 2-12

2.5.1 Regional Geology 2-12

2.5.2 Local Geology 2-12

2.6 Hydrogeology 2-14

2.7 Vegetation and Wildlife 2-15

3 INVESTIGATION ACTIVITIES 31
3.1 Geophysics 3-1

3.1.1  Electromagnetic (EM) Terrain Conductivity Surveying Methods  3-1

3.1.1.1  Description 3-1

3.1.1.2 Methodology 3-2

3.1.2 Magnetic (MAG) Methods 3-3
MKOI\RPT:03886076.03 M\ftmonsi.fm i1l 11/30/95

®



Section

3.2
3.3
34
3.5

3.6

3.7 .

3.8
3.9

4 RESULTS OF INVESTIGATION -

4.1
4.2

' TABLE OF CONTENTS
(Continued)

Title

3.1.2.1, Description
3.1.2.2 Methodology
3.1.3  Ground Penetrating Radar (GPR) Mcthods
3.1.3.1 Description
3.13.2 Methodology
Sediment Sampling
Surface-Water Sampling
Surface Soil Samples
PCB Transformer Site. Samphng
3.5.1 General-
3.52 Sample Collection Procedures
Soil Borings : ‘
Groundwater Monitor Well Installation
3.7.1 Well Development '

3.7.2 Well Abandonment

Groundwater Sampling
Tidal Monitoring

t

Comparison with New Jersey Standards and Background
Main Post
4.2.1 Background Samples
4.2.1,1 Hydrogeologic Interpretation
4.2.1.2  Soil Sampling Results
4.2.1.3 Groundwater Sampling Results
4.2.1.4 Surface-Water Sampling Results
4.2.1.5 Sediment Sampling Results
4.2.2 . Landfill 2 M-2) '
4.2.2.1 Site Location
4.2.2.2 Site History
4223 Sampling Effort
4.2.2.4 Hydrogeologic Interpretation
'4.22.5 Groundwater Sampling Results
4.2.2.6 Surface-Water Sampling Results
4227 Tidal Monitoring

MKOI\RPT:03886076.03 7\ftmonsi.fm i iv

s

Page

3-3

34
34

3-5

.37
3-9

' 3-10
3-10
3-13

- 3-16

3-18
3-19

3-22°
'3-23 -

3.25

4.1-1

-4.1-1
4.2-1
4.2-1
4.2-5
4.2-5
4.2-6
4.2-7
4.2-8

4.2-15

4.2-15

4.2-15 .

4.2-16
4.2-16
4.2-17
4.2-19

4.2-21

11/30/95

®



4.2.3

4.2.4
4.2.5

426

4.2.7

MKOINRPT:03886076.037\ftmonsi.fim

4.25.2

WEST NI
TABLE OF CONTENTS
(Continued)-

Title

~4.2.2.7.1 Conductivity and Salinity Results

4.22.8 'Recommendations
Landfill 3 (M-3)
4.23.1 Site Location
4.23.2 Site History
4.2.3:3 Sampling Effort
4.23.4 Geophysical Results o
4.2.3.5 Hydrogeologic Interpretation
4236 Groundwater Sampling Results
4237 Surface-Water Sampling Resuits
4.23.8 Recommendations
Landfill 4 (M-4)
4.2.4.1 Site Location
4.24.2 Site History
4.2.43 Sampling Effort
4.24.4 Hydrogeologic Interpretation
4245 Groundwater Sampling Results
4.24.6 Recommendations
Landfill 5 (M-5)
4.25.1 Site Location -
Site History
4.2.5.3 Sampling Effort -
4.2.5.4 Hydrogeologic Interpretation
4.2.5.5 Groundwater Sampling Results
4.2.5.6 Recommendations .
Burning Area (M-6)
4.2.6.1 Site Location -
4.2.6.2 Site History
4.2.6.3 Sampling Effort
Landfill 8 (M-8)
4.277.1 Site Location
4272 Site History
4.27.3 Sampling Effort
4.2.7.4 Hydrogeologic Interpretation
4.27.5 Groundwater Sampling Results
4.27.6 Tidal Monitoring

4.2.7.6.1 Conductivity and Salinity Results

v

Page -

4.2-22
4.2-23
4.2-33
4.2-33
4.2-3%
4.2-33
4.2-34
4.2-35
4.2-35
4.2-38

©4.2-40

4.2-57

4.2-57

4.2-57
4.2-57
4.2-57
4.2-58
4.2-60

- 4.2-63

4.2-63
4.2-63
4.2-63
4.2-64
4.2-64
4.2-67
4.2-69

4.2-69 -

4.2-69
4.2-69
4.2-71
4.2-71
4271
4272
4272
4.2-73
4.276
4.2-77

11/30/95

®



4.2.7.7

WESTENI
TABLE OF CONTENTS
. -(Continued)

Title

Recommendations

Landfill 12 (M-12)

4.2.8.1
4.2.8.2
4.2.8.3
42.8.4
4.2.8.5
4.2.8.6
4.2.8.7

4.2.8.8

4.2.9.1
4.2.9.2

4293

4294

4.2.9.5
4.2.9.6
4.2.9.7
4.2.9.8

Site Location

Site History

Sampling Effort

Geophysical Results

Hydrogeologic Interpretation

Groundwater Sampling Results

Tidal Monitoring — Landfill 12 and
Landfill 14 (M-12 and M-14)

4.2.8.7.1 Conductivity and Salinity Results
Recommendations ¢ - '

‘Landfill 14 (M—14)

Site Location

Site History ‘

Sampling Effort

Geophysical Results
Hydrogeologic Interpretation
Groundwater Sampling Results
Surface-Water Sampling Results
Recommendations

Water Tank (M-15)

4.2.10.1
4.2.10.2
4.2.10.3
4.2.10.4
4.2.10.5

Site Location

Site History

Sampling Effort ,
Soil Sampling Results
Recommendations

Former Pesticide Storage Building (M-16)

4.2.11.1
4.2.11.2
4.2.11.3

. 4.2.11.4

Section ,
428
.
429
4.2.10
4.2.11
- 4212

. 4
MKOI\RPT:03886076.037\ftmonsi.fm

4.2.11.5
4.2.11.6
4.2.11.7

Site Location

Site History -
Sampling Effort

Hydrogeologic Interpretation .
Soil Sampling Results

Groundwater Sampling Results
Recommendations

Former Training Area (M-18)

4.2.12.1

Site Location

vi

Page

4.2-78
4.2-87
4.2-87
4.2-87
4.2-87
4.2-87
4.2-89
4.2-89

4.2-92
4293
4.2-93

4.2-107

4.2-107
4.2-107
4.2-107

4.2-108 ‘
4.2-108"

4.2-109
4.2-111

" 4.2-113

4.2-119
4.2-119
4.2-119
4.2-119

'4.2-119

4.2-121
4.2-125
4.2-125
4.2-125

-4.2-125

4.2-126
4.2-126
4.2-129
4.2-131
4.2-139
4.2-139

11/30/95

®



Section

4.2.13

4.2.14

4.2.15

4.3 Charles
43.1

®
MANAGERS DESIGNERSCONSILTS

TABLE OF CONTENTS -
(Continued) i

Title

4.2.12.2 Site History

4.2.12.3 Sampling Effort

4.2.12.4 Geophysical Results .
4.2.12.5 -Hydrogeologic Interpretation
4.2.12.6 Soil Sampling Results

4.2.12.7 Groundwater Sampling Results
4.2.12.8 Recommendations

Former Main Post Sanitary Treatment Plant (AOC-3)

4.2.13.1 Site Location

4.2.13.2 Site History

4.2.13.3 Sampling Effort

4.2.13.4 Soil Sampling Results
4.2.13.5 Sediment Sampling Results
4.2.13.6 Recommendations

Pre-1941 Sanitary Treatment Plant (STP)
4.2.14.1 Site Location

4.2.14.2 Site History .

4.2.14.3 Sampling Effort

4.2.14.4 Sediment Sampling Results
4.2.14.5 Recommendations '
PCB Transformers

4.2.15.1 Site Location

4.2.15.2 -Site History

4.2.15.3 Sampling Effort

4.2.15.4 PCB Sampling Results
4.2.15.5 Recommendations

Wood

Background Samples

4.3.1.1 Hydrogeologic Interpretation

4.3.1.2 Soil Sampling Results

.4.3.1.3 Groundwater Sampling Results

432

.\‘\ | -
N .

N

M{OI\RP’T:03886076.Q3Nunonsi.ﬁn

4.3.1.4  Surface-Water Sampling Results
4.3.1.5 Sediment Sampling Results
Wastewater Treatment Lime Pit 1 (CW-1)
43.2.1 Site Location

4.3.2.2 Site History

4.3.2.3 Sampling Effort

vii

Page
4.2-139

-4.2-139
" 4.2-140

4.2-141
4.2-141
4.2-145
4.2-148
4.2-163

4.2-163

4.2-163
4.2-163
4.2-164
4.2-166
4.2-168
4.2-171
4.2-171
4.2-171
4.2-171
4.2-171
4.2-173
4.2-177
4.2-177
4.2-177
4.2-177
4.2-177
4.2-179
4.3-1
4.3-1
4.3-5
4.3-5:
4.3-6
4.3-7
4.3-8
4.3-13
4.3-13
4.3-13
4.3-14

11/30/95

®



Section

433

434

4.3.5

4.3.6

437

43.8

MKOI\RPT:03886076.03 7\ftmonsi.fm

‘TABLE OF CONTENTS
' (Continued)

Title

4.3.2.4 Hydrogeologic Interpretation
4.3.2.5 Soil Sampling Results

4.3.2.6 . Groundwater Sampling Results
4.3.2.7 Recommendations

Wastewater Treatment Lime Pit 2 (CW-2)
4.3.3.1 Site Location

4.3.3.2 Site History

4.3.3.3 Sampling Effort

.4.3.3.4 Hydrogeologic Interpretation

4.3.3.5 Soil Sampling Results

433.6 Groundwater Sampling Results
4.3.3.7 Recommendations

Landfill 3 (CW-3)

43.4.1 Site Location

. 4.3.4.2 Site History

4343 Sampling Effort

4344 Recommendations

Debris Site (CW-3A)

4.3.5.1 Site Location

4.3.5.2 Site History

4.3.5.3 Sampling Effort

4.3.5.4 Geophysical Results

4.3.5.5 Recommendations -

Range (Small Arms) (CW-4)

4.3.6.1 Site Location

43.6.2 Site History

43.6.3 Sampling Effort

4.3.6.4 Soil Sampling Results

4.3.6.5 Recommendations

Former Sanitary Treatment Plant (CW-5)
4.3.7.1 Site Location .
4.3.7.2 Site History

4.3.7.3 Sampling Effort

4.3.7.4 Soil Sampling Results -
4.37.5 Sediment Sampling Results -
4.3.7.6 Recommendations

Pesticide Storage Building T-2044 (CW-6)

:

viii

Page

4.3-14
4.3-15
4.3-18
4.3-19
4.3-27

4.3-27

4.3:27
4.3-27
4.3:28
4329
4331
4.3-33
4.3-35
4.3-35
4.3-35
4.3-35
4.3-36
4.3-39
4.3-39
4.3-39
4.3-39
4.3-39
4.3-40
4.3-51
43-51

. 4.3-51
. 4.3-51

4.3-52 -
4.3-54
4.3-59
4.3-59
4.3-59
4.3-59
4.3-60

- 4.3-62

4.3-63
4.3-65

11/30/95

®



TABLE OF -CONTENTS
"(Continued) - " ~

.Section Title

4.3.8.1 Site Location
4.3.8.2 Site History
4.3.8.3 Sampling Effort ¢
4.3.8.4 Hydrogeologic Interpretation
. 4.3.8.5 Soil Sampling Results
4.3.8.6 Groundwater Sampling Results
4.3.8.7 Recommendations
4.3.9 Sludge Dump (CW-9)
- 439.1 Site Location
4.3.9.2 Site History
4.3.9.3 Sampling Effort
4.3.9.4 Hydrogeologic Interpretation
+ 4.3.9.5 Soil Sampling Results
4.3.9.6 Groundwater Sampling Results
4.3.9.7 Recommendations

4.3.10 Former Hazardous Waste Storage Area (AOC-7)

4.3.10.1 Site Location
4.3.10.2 Site History
4.3.10.3 Sampling Effort
4.3.10.4 Soil Sampling Results
'4.3.10.5 Recommendations
"4.3.11 PCB Transformers
4.3.11.1 Site Location
4.3.11.2 Site History
4.3.11.3 Sampling Effort
4.3.11.4 PCB Sampling Results
4.3.11.5 Recommendations

+5  DATA QUALITY

v 5.1 Introduction
5.2 Quality Control Procedures
5.2.1 Field and Laboratory Quality Control Samples
5.2.2 Field Activities - )
5.2.3 Laboratory Activities,

5.23.1 Laboratory Equipment Qua11ty Control

5.2.3.2 Laboratory Data .

\

MKOI\RPT:03886076.037\ftmonsi.fm ix

—

Page

4.3-65
4.3-65
4.3-66
4.3-66
4.3-67
4.3-69

4371

4.3-79
4.3-79
4.3-79
4.3-79
4.3-80

4.3-80 -

4.3-83
4.3-85
4.3-87
4.3-87
4.3-87
4.3-88
4.3-88
4.3-90
4.3-93
4393
4.3-93
4.3-93
4.3-93
4.3-95

5-1

5-1
5-5
5-5
5-6
5-7
5-7
- 5-7

11/30/95

®



TABLE OF CONTENTS
(Continued)

Title

5.3 Data Quality

53.1
532
5.33
534
5.3.5

5.4 Tentatively Identified Compounds (TICs)
5.5 Comparison of Analytical Detection Limits and Remediation Standards

6 CONCLUSIONS AND RECOMMENDATIONS

Data Reporting

Data Validation/Usability Review
Results of Data Validation/Usability Review
Results of Field and Trip Blanks

Duplicates

5.3.5.1 Groundwater
5.3.5.2 Surface Water
5.3.5.3 Sediments
5354 Soils

6.1 Main Post

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

6.1.6

6.1.7

MKOPRPT:03886076.03\tmonsi.fm

Landfill 2 (M-2)

6.1.1.1 Conclusions
6.1.1.2 Recommendations
Landfill 3 (M-3)

6.1.2.1 Conclusions
6.1.2.2 Recommendations
Landfill 4 (M-4)

6.1.3.1 Conclusions
6.1.3.2 Recommendations
Landfill 5 (M-5)

6.1.4.1 Conclusions
6.1.4.2 Recommendations
Landfill 8 (M-8)

6.1.5.1 Conclusions
6.1.5.2 Recommendations
Landfill 12 (M-12)

6.1.6.1 Conclusions
6.1.6.2 Recommendations
Landfill 14 (M-14)

6.1.7.1 Conclusions
6.1.7.2 Recommendations

Page

5-8
5-8

5-9
5-10
5-16
5-16
5-16
5-18
5-18
5-18
5-19

6-1

6-1
6-1
6-4
6-5
6-5
6-6
6-7

6-7
6-8
6-8
6-9
6-9
6-10
6-10
6-11
6-12
6-12
6-12
6-13
6-13

L1/30/95



Section

6.1.8
6.1.9
6.1.10

6.1.11

6.1.12.

6.1.13

Water Tank (M-15)

TABLE OF CONTENTS
_(Continued)

Title

6.1.8.1 Conclusions

6.1.8.2 Recommendations

Former Pesticide Storage Building (M-16)
6.1.9.1 Conclusions ‘

6.1.9.2 Recommendations

Former Training Areas (M-18)

6.1.10.1 Conclusions

6.1.10.2 Recommendations

-Former Main Post Sanitary Treatn;l\ent Plant (AOC-3) |

6.1.11.1 Conclusions

6.1.11.2 Recommendations
Pre-1941 Sanitary Treatment Plant
6.1.12.1 Conclusions

6.1.12.2 Recommendations

PCB Transformers — Main Post
6.1.13.1 Conclusions

6.1.13.2 Recommendations

-6.2 Charles Wood

6.2.1
6.2.2

6.2.3
6.2.4

6.2.5
6.2.6

6.2.7

MKONRPT:03886076.037\ftmonsi.fm

Wastewater Treatment Lime Pit 1 (CW-1)
6.2.1.1 Conclusions

6.2.1.2 Recommendations

Wastewater Treatment Lime Pit 2 (CW-2)
6.2.2.1 Conclusions

" 6.2.2.2 Recommendations

Landfill 3 (CW-3)

Debris Site (CW-3A)

6.2.4.1 Conclusions

6.2.4.2 Recommendations

Range (Small Arms) (CW-4)

6.2.5.1 Conclusions

6.2.5.2 Recommendations

Former Sanitary Treatment Plant (CW-5)
6.2.6.1 Conclusions

6.2.6.2 Recommendations

Pesticide Storage Building T-2044 (CW-6)
6.2.7.1 Conclusions

Page

6-13 .
6-14
6-14
6-14
6-14
6-15
6-15
6-15
6-16
6-16
6-17
6-17
6-17
6-17
6-17

" 6-18

6-18
6-18
6-19
6-19
6-19
6-19
6-21
6-21
6-22
6-23
6-23
6-23
6-23
6-24
6-24 .

. 6-24

6-25
6-25
6-25
6-25
6-26

11/3095

®



Section

6.2.8
6.2.9

6.2.10

TABLE OF CONTENTS
(Continued)

Title

6.2.7.2 Recommendations

Sludge Dump (CW-9) ‘

6.2.8.1 Conclusions

6.2.8.2 Recommendations

Former Hazardous Waste Storage Area (AOC-7)
6.29.1 Conclusions

6.2.9.2 Reconnnendatiohs

PCB Transformers— Charles Wood

6.2.10.1 Conclusions

6.2.10.2 Recommendations’ ’ ~

LIST OF ACRONYMS

REFERENCES

APPENDIX A —

APPENDIX B —

A}

MAIN POST AND CHARLES WOOD BOREHOLE
LOGS AND WELL COMPLETION SUMMARIES

SURVEY DATA

APPENDIX C — WELL DEVELOPMENT LOGS

APPENDIX D —
*~ APPENDIX E —

"APPENDIX F —

M(OI\RPT:03886076.037\fu33nsi.ﬁ11

SAMPLING RESULTS
TIDAL MONITORING GRAPHS ~ -

GPR PROFILES (To be provided at a later date)

¢

Pag' e

- 6-26

6-26
6-27
6-27
6-27
6-27

627

6-27

- 6-28

6-28

Acr-1

11/30/95

®

®



Figure No. Title |

1.1-1 Location of Main Post and Charles Wood

2.3-1 Main Post and éharles Wood Wetiands

2.4-1 Main Post and Charles Wood Soil Series Map

3.5-1 Transformer Site Sampling Locations at Building 1220, Main Post

3.5-2 Transformer Site Sampling Locations at Buildings 2000 and 2018,
Charles Wood

4.2-1 Majn Post Site Location Map

4.2-2 Main Post Background Sample Locations

423 Landfill 2 (M-2) Sampling Locations

4.2-4 Landfill 2 (M-2) Approximate Groundwater Flow Directions

4.2-5 Distribution of Contaminants in Site Groundwater and
Surface-Water Samples

4.2-6 ., Main Post Surface-Water and Sediment Sampling Loc%tion_s

4.2-7 Landfills 3, 4, and 5 (M-3, M-4, and M-5) Sampljng Locations

4.2-8 Magnetometer Survey Total Magnetic Field — Site M-3 '

4.2-9 Mégnetometer Survey Magnetic Gradient — Site M-3

4.2-9A chrcsenfativc Radar Profile i)epicting Landfill Boundary at Site M-3

4.29B Radar Profile Showing Surface Drum and Hyperbolic Radar
Signatures at Site M-3

4.2-10  Landfills 3, 4, and 5 (M-3, M-4, and M-5) Approximate Groundwater
Flow Directions

4.2-11 Landﬁllé 3, 4, and 5 M-3, M-4, and M-5) Distribution of
Contaminants in Site Groundwater

xxE g ;ﬁ @u.n
MARAGERS DESIGNERS/CONSULTANTS

" LIST OF FIGURES

MKOI\RPT:03886076.037\ftmonst.fm- Xiii

3-14

3-15
4.2-11
4.2-13
4.2-25

4.2-27

4.2-29
4.2-31
4.2-43
4.2-45
4.2-47

4.2-49

4.2-51

. 4.2-53

4.2-55

11/30/95

®



~ LIST OF FIGURES N

(Continued) -
Figure No. Title B -

4.2-12 . Incinerator (M-7) and Landﬁ11'8 (M-8) Sampling Locations

42-13  Incinerator (M-7) and Landfill 8 (M-8) :Approximate Groundwater
Flow Directions .

42-14  Incinerator (M-7) and Landfill 8 (M—8) Distribution of Contaminants
in Site Groundwater

42-15 Landfills 12 (M-12) and 14 (M-14) Sampling Locations

4.2-16 Magnetometer Survey Total Magnetic Field — \Site M;12 NE -

4.2—17 Magnetometer Survey Magnetic Gradient — Site M-12 NE

42-18 Magnetometer Survey Total Magnetic Field — Site M-12 SW

4.2-'19 N Magnetometer Survey Magnetic Gradient — Site M-12 SW

4.2-20  Landfills 12 (M-12) and 14 (M-14) Approximate Groundwater Flow
DlICCthI]S

4.2-21  Magnetometer Survey Total Magnetic Field — Site M-14

4.2-22  Magnetometer Survey Magnetic Gradient — Site M-14

42-23  Water Tank (M-15) Samplrng Locations

4.2—24 Water Tank (M-15) Distributionl of Contaminants in Site Soil

4.2-25  Former Pestiéidé Stqrafge Building (M-16) Sarn\pling' Locations

4.2-26 Former Pesticide Storage Building (M-16) Approximate Groundwater
Flow Directions

4.2-27  Former Pesticide Storage Building (M-16) Distribution of 4

: Contaminants irr Site Soil
4.2-28  Former Traininé Area ‘(M-18) _;ampﬁng Locations
4.2-29 Elecrromagneﬁc Survey Quadrature Component — Site; M;18

MKOIRPT:03886076.037\tmonsi.fm . Xiv

Page
4:2-81

4.2-83

4.2-85
4.2-95
4.2-97

4.2-99

42101

4.2-103

‘4.2-165
- 4.2-115

4.2-117

4.2-123

42-124

4.2-133

4.2-135

4.2-137

4.2-151

4.2-153

11/30/95

®



LIST OF FIGURES

(Continued)
Figure No. Title

4.2-30  Electromagnetic Survey in Phase Component — Site M-18

4.2-30A  Radar Profile Depicting Potential UST at Site M-18

4.2-31  Former Training Area (M-18) Approximate Groundwater Flow
Directions /

4.2-32  Former Training Area (M-18) Distribution of Contaminants in Site
Soil and Groundwater ~

4.2-33  Former Sanitary Treatment Plant (AOC 3) Soil and Sediment
Sampling Locations

4.2-34  Pre-1941 Sanitary Treatment Plant (Distribution of Contaminants
in Site Sediment)

4.2-35  Main Post Transformer Site Sample Locations

4.3-1 C‘harles Wood Site Location Map

4.3-2 Charles Wood Background Sample Locations

4.3-3 | Acid Neutralizatic.)n Lime Pits (C}N-l -and CW-2) Sampling Locations

4.3-4 Acid Neutralizatio.n Lime Pits (CW-1 and CW-2) Approximate
Groundwater Flow Directions

4.3-5 Acid Neutralization Lime Pits (CW-1 ar;d CW-2) Distribution
of Contaminants in Site Soil and Groundwater

4.3-6 Landfills 3 (CW-3) and 3A (CW-3A)

4.3-7 Electromagnetic Survey Quadrature Component — Site CW-3A

4.3-8 Electromagnetic Survey in Phase Component — Site CW-3A

4.3-9. Magnetometer Survey Total Magnetic Field — Site CW-3A

4.3-10  Magnetometer Survey Magnetic Gradient — Site CW-3A

4.3-19A Radar Profile Showing Subsurface Anomaly at Site CW-3A

_ MKOINRPT:03886076.037\ftmonsi.fm xv.

4.2-175
4.2-181
4.3-9
4.3-11

4.3-21

4.3-23

4.3-25
4.3-37
4.3-41
4.3-43
4.3-45
4.3-47

4.3-49

11/30/95

@



- (Continued)
Figure No. Title
4.3-11 Small Arms Range (CW-4) and Former Samtary Tréatment Plant
(CW-5) Sampling Locations
43-12 Small Arms Range (CW- 4) and Former Sanitary Treatment Plant '
(CW-5) Distribution of Contaminants in Site Soﬂs
4.3-13 Pesucrde Storage Bulldmg (CW-6) and Sludge Dump (CW-9)
Sampling Locatlons
4.3-14  Pesticide Storage Building (CW-6) and Sludge Dump (CW- 9)
\ Approximate Groundwater Flow Directions :
4.3-15  Pesticide Storage _Building (CW-6) and Sludge Dump (CW-9) .
Distribution of Contaminants in Site Soil
4.3-16 Soil Boring Locations — Former Hazardous Waste Storage Area
.(AOC-7) :
' 43-17  Charles Wood Transformer Site Sample Locations /
4.3-18  Extent of Remediation at Transformer Site — Building 2000
/ s
MKOI\RPT:03886076.037\ftmonsi.fm ' -7 Xvi

"~ LIST OF FIGURES

Page

4.3-55

4.3-57
4.3-73
4.3-75

4.3-77

4391

'4.3-97

4.3-99

11/30/95

&



. e
y v
@
. MANAGERS DESIGNERSICONSULTANTS

LIST OF TABLES

Table No. Title |

2.5-1 Geologic and Hydrogeologic Units in the New Jersey Coastal Plain

2.7-1 = A Partial List of Trees and Shrubs Found in Monmouth County

2.7-2 Mammals Found in Monmouth County

2.7-3 Reptiles and Amphibians Found in Monmouth County

2.7-4 Endangered Birds and Very Rare Flsh Found in Monméuth County

.3.3-1 Summary of Surface-Water Field Parameters |

/ 3.5-1 Sampling at Former PCB Transformer Sites

3.6-1 Main Post and Charles Wood Soil Sampling Analytical Parameters

3.7-1 - Main Post Well Completion Summary

3.7-2 Charles Wood Well Completion Summary

3.8-1 . Main Post and Charles Wood Sampling Parameters Table for
February and March 1995 Sampling Rounds :

411 NIDEf Groundwater Quality Criteria — Class II-A and Practical

-Quantitation Levels — February 1993

4.1-2 NjDEP_Soﬂ Cleanup Criteria — February 1994

4.1-3 Surface-Water Quality Standards for Fresh and Saline Waters

4.1-4 Sediment Guidance Values for Detected Contﬁminants

4.1-5 . Potentially Applicable PCB\ Cleanup Levels

4.1-6  Main Post — Summary of Site-Specific and Monmouth County
Soil and Groundwater Maximum Background Concentrations

4.1-7 Charles Wood — Summary of Site-Specific and Monmouth County
Soil and Groundwater Maximum Background Concentrations

4.1-8 Main Post Surface-Water and Sediment Maximum Background
Concentrations

: hﬂ(el\RPT:osssso76.os7\fungn§i.ﬁn . © Xvil

Page
2-13
2-17
2-18
219
2-20

3.8
3-11
3-17
3.20

3-21
3-24

4.1-2
4.1-6
4.1-11

4.1-15

. 4.1-16

4.1-19

4.1-20

4.1-25

~  11/30/95

®



LIST OF TABLES

v (Continued)
* Table No. Title Page
J 4.1-9 Charles Wood Surface-Water and Sediment Maximum Background
Concentrations _ 4.1-26
4.2-1 Site Investigation Summary — Main Post . . o 422
4.2-2 Differences Between the Proposed and Actual Work at Main Post 4.2-4
4.2-3 Summary of Average Concentrations of Detected Compounds in )
- Groundwater — Site M-2 - o 4.2-18
4.2-4 Summary of Detected Compounds in Site Surface Water — Total and: '
Soluble — Site M-2 4.2-20
4.2-5 Summary of Average Concentrations of Detected Compounds in
Groundwater — Site M-3 4.2-36
4.2-6 Summary of Detected Compounds in Slte Surface Water — Total and -
Soluble — Site M-3 - . 4.2-39
Ve .
4.2-7 Summary of Average Concentrations of Detected Compounds in
Groundwater — Site M-4 4.2-59
4.2-8 Summary of Average Concentrations of Detected Compounds in
Groundwater — Site M-5 _ 4.2-65
4.2-9 Summary of Average Concentrations of Detected Compounds in
Groundwater — Site M-8 4.2-74
4.2-10  Summary of Average Concentrations of Detected Compounds in
Groundwater — Site M-12 _ ‘ 4.2-90
4.2-11  Summary of Average Concentrations of Detected Compounds in
' Groundwater — Site M-14 ‘ : 4.2-110
I
4.2-12 Summary of Detected Compounds in Surface Water — Total and
Soluble — Site M-14 4.2-112
4.2-13  Summary of Detected Compounds in Soil — Site M-15 ' 4.2-120
4.2-14  Summary of Detected Compounds in Soil — Site M-16 4.2-127

MKOI\RPT:03886076.037\ftmonsi.fm xviii ' . 11/3095

®



®
MARAGERS § DESIGNERSCORSULTANTS

LIST OF TABLES
(Continued)

Table No. . Title

4.2-15 Summary of Average Concentrations of Detected Compounds in
' Groundwater — Site M-16 :

4.2-16  Summary of Detected Compounds in Soil — Site M-18 . -
(VOCs and TPH Only)

4.2-17  Summary of Detected Compounds in Soils — Site M-18
Sample SB06—A02 _

i
\

4.2-18  Summary of Average Concen&aﬁons of Detected Compounds in
Groundwater — Site M-18

4.2-19 . . Summary of D_etccted Compounds in Soil — Site AOC-3
4.2-20  Summary of Detected Compounds in Sedimgﬁt — Site AOC-3 -

4.2-21  Summary of Detected Compounds in Sediment — Site Pre-1941
Sanitary Treatment Plant

4.2-22 - Results of Transformer Site Sampling on Main P;)st

4.3-1 ~ Site Investigatior} Summary — Charles Wood

4.3-2 Differences B'etweén Proposed and Actual Work at Charles Wood
_ 433 Summary of Detected Compounds in Soil — Site CW-1

4.3-4 Summary of Average Concentrations of Detected Compounds in
~ Groundwater — Site CW-1

4.3-5 Sumrﬁary of Detected Compounds in Soil — Site CW-2

. 436 Summary of Average Concentratlons of Detected Compounds in
' Groundwater — Site CW-2

4.3-7 Summary of Detected Compounds in Soil — Site CW-4
4.3-8 Summary of Detected Compounds in Soil — Site CW-5

4.3-9 Summary of Detected Compounds in Sediment — Site CW-5

MKOI\RPT:03886076.037\tmonsi. fm Xix

Page

4.2-130
4.2-143
4.2-144

4.2-146
4.2-165

4.2-167

4.2-172

4.2-178. -

432
4.3-4

4.3-16

4.3-17

4.3-30

4.3-32
4.3-53
4.3-61

4.3-64

11730195

®



(Continued)
Table No. Title . !
43-10  Summary of Detected Compounds in Soil — Site CW-6
4.3-11  Summary of Average Concentrations of Detected Compounds in
N Groundwater — Site CW-6
4.3-12  Summary of Detected Compounds in Soil ffom Boring Location
SB-01 — Site CW-9
© 4.3-13 Summary of Detected Compounds in Soil from Surface Locations —
‘ Site CW-9 -
4.3-14 SummaIy of Average Concentratlons of Detected Compounds in
‘ Groundwater\,— Site CW-9
. 43-15  Summary of Detected Compounds in Soil — Site AOQC-7 (CW-7)
4.3-16  Results of Transformer Site Sampling on Charles Wood :
5.1-1 Analytical Methods for Sample Analysis
5.1-2 Summary of Sample Containers, Volume, Preservation, and Maximum
Holding Times
53-1  Main Post Samples Collected "
- L
5.3-2 Charles Wood Samples Collected
5.3-3 Summary of Field/Rinsate and Trip Blanks
534 Duplicate ASample Data Withio Given Ranges of Percent Variation
- 5.5-1  Compounds for Which the Analytical Detection Limit Exceeds
NJDEP Remediation Standards
6.1-1 Main Post Site Summary and Recommendations
6.2-1 Charles Wood Site Summary and Recommendations

MKOIRPT:03886076.037\ftmonsi.fm XX

xxE g ;ﬁ @ﬂa
MANAGERS DESIGNERSCONSULTANTS

LIST OF TABLES

Page

4.3-68

4.3-70
4.3-81

4.3-82

4.3-84

4.3-89

4394

5-2

5-11

5-12
5-13

5-17

11/30/95

@



T

X gsPeag7h




®
Wg DESIGHERSCORSULTANTS

EXECUTIVE SUMMARY o ]
o ) EORVRARY

BACKGROUND

The U.S. Army Corps of Engineers (USACE), Baltimore District, contracted Roy F. Weston, Inc.
(WESTONg) to perform a field invéstigation at Fort Monmouth, NJ. This investigation was
conducted at two separate areas of Fort Monmouth, i.e., the Main Post and- Charles Wood.
Suspected hazardous waste sites were initially identified at Fort Monmouth in a report prepared
by the U.S.. Army Toxic and Hazardous Materials Agency (USATHAMA) in 1980. This report
identified 37 sites with known or suspected waste materials on the Main Post and the two
subposts (Charles Wood and Evans Area). A background investigation was conducted .of the 37_
sites and 8 additional sites. that were identified by Fort Monmouth and the New Je.r_sey
Department of Environmental Protection (NJDEP). WESTON’s recommendations were described
in é report titled Investigation of S{{spected Hazardous Waste Sites‘at Fort Monmoith, New
Jersey. Additional investigations (inclﬁding sampling and other field work) were recommended
at 22 of the sites on the Main Post and Charles Wood areas (WESTON, 1993). NJDEP approved
the recommendations on 20 April 1995. Additional investigations were also recommended at the
Evans. Aréa, but since the Evans Area will be closed, further invcstigations there will be
completed under the Base Realignment and Closure (BRAC) program. -

This report presents the results of field investigation activitiés that wére performed at 13 sites at
the Main Post area and 8 sites at the Char’lles Wood area. Field investigation activities were
performed between November 1994 and March 1995. The field investigation activities included
surface geophysical investigations, sediment and surface-water sampling, transformer site -
sampling, surface and subsurface soil sampling, groundwater moﬁitor well installation and

sampling, and tidal monitoring. At one site in the Charles Wood area (CW-3) the presence of

- construction rubble prohibited sample collection as planned. The rubble was removed in June

1995 and exploratory trenches are planned at this site.

The geophysical investigations were performed between 29 November and 15 December 1994
to delineate the landfill boundaries at Main Post areas M-3, M-12, M-14, and M-18, and at
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®



®
MSWTM

Charles Wood area CW-3A. The sediment and surface-water samples were collected on 1 and
2 December 1994 from locations along Parkers Creek on the Main Post and in a tributary, to
Wampum Brook on the Charles Wood éite. The purpose of collecting the surface-water and
. sediment samples was to evaluate the potential impact of the areas of concern on sediment and
surface water, and to conﬁﬁn sample results collected as part of a previous investigation. The
sampling of eight transformer areas at Main Post and three transformer areas at Charles Wood
was conducted on 1 and 2 December 1994. The transformer area sampling consisted of
collection of concrete chips and soil samples from. areas potentially impacted by leaking

transformers.

Subsurface soil samples were collected as part of soil boring and monitor well installation

program, which was conducted between 13 December 1994 and 23 January 1995.

Soil borings were completc;d at the following Main Post sites: M-16, M-18, and AOC-3; and at
Charles Wood sites: CW-1, CW-2, CW-4, CW-5, CW-6, _CW-9, and AOC-7. A total of 45
shallow groundwater monitor wells were installed and developed at both the Main Post and
Charles Wood areas. Additionally, at Landfill 8 (M-8), a total of 11 previously installed wells
were abandoned because of suspect well integrity (six 4-in. diameter monitor wells and five 2-in.

diameter piezometers).

Groundwater monitor wells were sampled twice. Bbth rounds of sampling were‘ conducted in
conjunction with a 72-hr tidal monitoring study to evaluate the effect of tidal fluctuations on
water levels in site monitor wells. Round 1 tidal monitoring was performed on 30 January to
3 February 1995, followed by round 1 of groundwater sampling on 13 to 22 February 1995.
Round 2 tidal monitoring was performed on 20 to 24 March 1995, which was preceded by round
2 groundwater sampling on 7 to 15 March 1995. Two existing monitor wells, one at site M-18
on the Main Post, and one at sitt CW-6 on Charles Wood, were sampled for two rounds in May
1995. The two rounds of groundwater sampling were conducted within 30 days of each other
as specified in the Technical Requirements for Site Remediation (NJAC 7:26) to provide for

averaging the analytical results.
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The concentrations were then compared to the NJDEP criteria and then to maximum background
concentrations. Background concentrations are based on sampling at on-site background locations

and a review of Monmouth County data.

"The results of and recommendations for the investigated sites follow.

MAIN POST

M-2: Chlorobenzene concentrations were detected in all three wells indicating a potential
upgradient source. - Other volatile organic compounds (VOCs) were detected in surface-water
samples. Samples will be collected on a long-term basis frorﬁ existing groundwater and surface-
water sampling locations. o ) |
M-3: Low chlorobenzene concentrations were detected in one downgraaicnt well. No surface-
water concentrations excéeded NJDEP criteria and background. Samples will be collected on a

long-term basis from existing groundwater and surface-water sampling locations. Additionally,

-a partially exposed drum was observed in the northeast corner of the site. The location of the

expoged drum will be investigated by excavation.

M-4: One pesticide compound was detected at a concentration just above the NJDEP
Groundwater Quality Criteria (GWQC) in the upgradient well in both the routine and duplicate
samples.' The pesticide was not detected in downgradient monitor wells. Existing monitor wells

will be sampled on a long-term basis:

M-5: Tetrachloroethene (PCE) was detected in the upgradient well. Existing monitor wells wiil

be sampled on a long-term basis.

M-8: VOCs were detected in upgradient and downgradient wells. Existing monitor wells will

be sampled on a long-term basis.
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M-12: Compounds of concern wére not detected in groundwater samples collected at the site.

Existing monitor wells will be sampled on a long-term basis.

M-14: No compounds of concern were detected in groundwater samples. Compounds of concern

were not detected in surface-water samples collected at the site. Existing monitor wells and
" surface-water sampling locations will be sampled on a long-term basis.
p

M-15: Pesticides, lead, cadmium, and zinc were detected in soil samples collected near the water

tank. Paint chips and affected soil will be removed and confirmation samples will be collected -

following removal.
S N

M-16: Compounds of concern were not detected in the groundwater samples collected at the site.

Pesticide concentrations were detected in soil samples collected around the former pe§ticide
storage -building. The contaminated soil will be excavated in’ conjunction with confirmatory

- sampling and the monitor well will be abandoned. '

" M-18: Semivolatile organic compound (SVOC) concentrations were detected in soil samples

collected from one soil boring and pesticides were detected in groundwater samples from one

monitor well. Geophysical results indicate an area where anomalous readings may indicate an

underground storage tank (UST). Trenching will be performed at the suspected UST location and

the SVOC-contaminated soil will be removed at the soil boring location. Additionally, the

monitor wells will be sampled on a long-term basis.

AQOC-3: Former Main Post Sanitary Treatment Plant (AOC-3): No -compounds of concern were

‘identified in soil borings and sediment samples. No additional action will be taken.

STP: Pre-1941 Sanitary Treatment Plant: Metals were detected in a sediment sample at the
outfall of the pre-1941 sanitary treatment plant (STP). No further action will be taken because

access to the site-is restricted.

PCB Transformers—Main Post: Polychlorinated biphenyl (PCB) levels in stained concrete were

found to exceed NJDEP criteria in three indoor vaults. PCBs were also detected above applicable
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soil standards in the soil beneath one pole-mounted transformer near Building 292. Since the
indoor vaults are normally locked and access is restricted, remedial work will be performed when
the transformers are removed from service and the stained areas are made accessible. In addition,
the soil beneath the former location of the pole-mounted transformer will be resampled to

determine the extent of contgmination.

CHARLES WOOD AREA

CW-1: Compounds of concern were not detected in soil samples. VOC concentrations were
detected in groundwater samples from three of the four wells. The extent of VOC concentrations

in groundwater will be investigated by soil-gas sufvcy techniques. The results of the soil-gas

- survey will be used to locate two additional monitor wells. The new and existing wells will-be

sampled on a long-term basis.

. CW-2: PCB concentrations were detected slightly above the NJDEP Soil Cleanup Criteria (SCC)

in one sample from the 7- to 9-ft interval. VOC concentrations were detected in one well in one
of the two sampling rounds. The extent of VOC concentrations in groundwater will be
investigated by soil-gas survey techniques. The results of the soil-gas survey will be used to
locate two additional monitor wells. The new and existing wells will be sampled on a long-térm

basis.

CW-3: Investigation activities were not conducted as part of this investigation because of
construction rubble that was present at the site during the field effort, which prohibited sample
collection as planned. The rubble was removed in June 1995, and exploratory trenches are
planned to determine if any subsurface debris or soil staining is present.

CW-3A: The results of tfxc geophysical surveys indicated possible buried material at two areas.
Exploratory trenching will be conducted at each area to evaluate the nature of the geophysical

anomaly.
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NJDEP SCC. Impacted soils will be removed and confirmation samples will be collected at the

base of the excavation. - N N
CW-5: No compounds of concern were identified in soil and sediment samples. No further

action will be taken.

CW-6: Dieldrin and cadmium were dete&ed in separate soil samples above NJDEP SCC-and
site background concentrations. The average concentrations of dieldrin and cadmium in surface
soil samples collected at CW-6 and CW-9 do not exceed the NJDEP criteria. Benzene was

detected in one monitor well. The existing monitor wells will be sampled on a long-term basis.

CW-9: The average concentration of cadmium in surface soil samples at CW-6 and CW-9 does
not exceed the NJDEP criteria. No further action will be taken at this site.

AQOC-7: No compounds of concern were identified in soil samples. No further action will be
taken at this site. " |

AN

PCB Transformers—Charles Wood: PCBs weré detected above NJDEP criteria in soil samples
taken near the former location Of a transformer pad (see Figure 4.3-18). The contaminated soil

will be removed in conjunction with confirmatory sampling.

REPORT ORGANIZATION

N

Section 1 of this report is the Introduction and describes project objectii'es, facility iﬁformatioﬁ,
site descriptions, sampling strategy, and site history. Section 2, Environmental Setting,
summarizes environmental bonditions such as climate, topography, surface-water drainage; soils,
geology, hydrogeology, vegetation, and wildlife. Séction 3, Investigation Activities, describes
the procedures and methodologies used for the various site investigation activities.  Section 4
summarizes the results of the investigation. Section 5 documents the data quality objectives
(DQOs) aﬁd, qu‘alﬁy control (QC) procedures. Section 6 presents site-specific conclusions and

recommendations. Field investigation data are presented in the appendices. Ground-penetrating

- P
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radar (GPR) proﬁles are contained in 2 separate volume (Appendix F), and are available upon

‘ - request. \
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SECTION 1
INTRODUCTION

1.1 PROJECT OBJECTIVES

The objectives of this investigation are as follows:

® Perform site invesﬁgations to determine if contamination exists, and, if present,
to evaluate the extent and degree of contamination at the 22 sites (presented in
Figure 1.1-1). These sites were originally identified as potential hazardous waste
sites in the Installation Assessment (IA) (USATHAMA, 1980).

® Evaluate the results of the investigation and compare with the following criteria:

New Jersey Soil Cleanup Guidance Cntcna 3 February 1994, and winter
1995.

NJIDEP Groundwater Quality Standards, February 1993.
NIDEP Surface-Water Quality Standard, December 1993,

Cleanup Standard for Contaminated Sites, New Jersey Administrative Code
7:26D (proposed and withdrawn).

NJDEP Sediment Quahty Standards, 1991, or marine/estuarine biological
effects screening levels (Long et al., 1995)

® — Recommend one of four alternatives for each site:

1.
2.
3.

4.

No additional investigation or remediation is required.
Additional field investigations are necessary.
Conduct long-term groundwater and/or surface-water monitoring.

Sufficient data exist to proceed with remedial design and interim or final
remedial action.

Refer to the Executive Summary for background informatibn regarding this effort.

>
) 4
@
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WESTON performed the investigation activities as set forth in the U.S. Army Corps of Engineeré .
(USACE) Scopes of Work dated 10 August 1994 for Charles Wood and 12 August 1994 for { '

Main Post. Site investigation activities included:

® Planning documents preparation:

- Chemical Data Acquisition Plan and Field Samphng Plan (CDAP/FSP).
- Safety, Health and Emergency Response Plan (SHERP)

® Field investigations:

- Geophysical investigation.
- Sediment sampling.
- Surface-water sampling.
= - Surface and subsurface soil-sampling.
- Transformer site sampling.
- Groundwater well installation and samplmg
- Tidal monitoring.

e

' Report preparation:

- Draft and final site investigation reports. S 7 N ﬁ%

1.2 FACILITY DESCRIPTION
1.2.1 Owner/Operator Information

Fort Monmouth is a government-owned, government-operated (GOGO) military installation that

provides command, administrative, and logistical support for Headquarters, U.S. Ammy .-

Communications and Electronics Command (CECOM).

1.2.2 Location of Fort Monmouth

Ve

Fort Monmouth is located in the central-eastern portion of New Jersey in Monmouth County (see
‘Figure 1.1-1). The installation'cpntains two subposts (Charles Wood Area and Evans Area), in .

addition to the Main Post, which are located within a 12—mi1e radius of the Main Post.

- Descriptions of the Main Post and Charles Wood are presented in the subsections that follow. - -

MKOI\RPT:03886076.03Ntmonsi.s1 1-2 ) 11/24/95
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The Evans Area will be handled under the Base Realignment and Closure (BRAC) Program and
will not be discussed in this report.

1.2.2.1 Main Post

The Main Post (Figure 1.1-1) encompasses an area of approximately 630 acres and is bounded
by State Highway 35 to the west, Parkers Creek and Lafetra Creek to the north, the New Jersey
Transit Railroad to the east, and a residential neighborhood to the south. The Main Post provides
supporting administrative, training, and housing functions as well as many of the community

facilities for Fort Monmouth.
1.2.2.2 Charles Wood Area

The Charles Wood Area (Figure 1.1-1), is composed of approximately 511 acres, and is located
1 mile west of the Main Post and is bounded by Tinton Avenue to the north, residential
development and Pine Brook Road to the south, and the Garden State Parkway to the west. This
area is used primarily for research and development (R&D), and testing, and provides the greatest

number of housing units available on-post.
1.2.3 Mission Statement

The primary mission of Fort Monmouth is to provide command, administrative, and logistical
support for Headquarters, CECOM. CECOM is a major subordinate command of the U.S. Army
Materiel Command (AMC) and is the host tenant. The support provided is used by tenant
activities in the performance of R&D, procurement, and production of prototype electronic
communication material for use by the U.S. Armed Forces.

The major tenant activities to which Headquarters, CECOM is the host tenant include:

® U.S. Army Laboratory Command (LABCOM)

L U.S. Army Aviation Research and Development Activity (AVRADA)

MKOI'RPT:03886076.03\0tmonsi.s 1 1-5 11724595



° U.S."Army Information S}'r-stem' ‘Management Agency (ISMA)

o Joint Tactical Communications Office (TRI-TAC)

e  U.S. Army Chaplain Board

o Us Army Chaplain Center and School (USACHCS)

) U.S. Army Military Preparatory School (USAMPS) j %
. e  U.S. Ammy Medical Department Activities (MEDDAC)

® . U.S. Army Dental Activity (DENTAC)

o U.S.‘ Army Audit Agency

®  Small Business Administration (SBA)
® U.S. Army Information $y§t§ms Command (ISC)
®  U.S. Army Special Security Detachment

5

®  902nd Military Intelligence Group

e U.S. Army Criminal Investigation Command
e US. Army Commissary
® U.S. Army Newark District Recruiting Commarl;d
e  U.S. Ammy Comps of Engineers (USACE), New York District
°* Defense Contract Administration Services Management Area, Springfield District
° Defense Ihvestigati'on\ Services (DIS) - -
° Defense Contra;t Audit Agéncy (DCAA)
° 513th Military Intelligence Bﬁgade - - o Y
® Joint Interface Test Force |
. 535th Engiﬂeer Detachment

J

® 54th Ordnance Dc;achment

MKOI\RPT:03886076.03 \ftmonsi.s1 1-6 | 11/24/95
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~ 124 History of Fort Monmouth

This subsection presents a history of Fort Monmouth with emphasis on environmentally

significant activities. The subsection is based primarily -on the books, A Concise History of Fort

: Monmouth, New Jersey, and Fort Monmouth History and Place Names, 1917-1959.

The Main Post of Fort Monmouth was established on 17 June 1917 as Camp Little Silver. The

site of the Main Post had formerly been a horse racetrack, but the track had not been used since

1890. The name of the Camp was changed after 3 months to Carrip Alfred Vail. The initial .

mission of the Camp was to train Signal Corps operators for service in World War 1. In the first

19 months of the Camp’s existence, 129 semipermanent structures were built, a tent camp was _
- . . . ~ B . . -
established on the site of a former swamp, and a parade ground was established on the site of -

- a former marsh. A radio laboratory and an airfield ‘were developed in 1918. After the war,

Camp Vail was desi_grfated as the site of the Sigﬁal Corps School, the only training area for
:Signal Corpsmen in the country. - All but four of the World War I structures were demolished
by.1924. '

In 1925 the facility became a permanent post and its name was changed to Fort Ménmouth. The

~ primary ‘mission of Fort Monmouth continued to be Signal Corps training and electronics

research. In 1934 the laboratory was consolidated in a new bﬁilding, Squier Laboratory (Building
283), and research on radios and radar Contiﬁucd. Duri;lg World War H; the pace of training
increased tremendously at Fort Monmouth. The expanded laboratory effort was accomplished
by starting laboratories at other Army facﬂitie§. Squier Laboratory continued to be the principal
laboratory on Main Post until 1954, aftef which laboratory opér_ations moved to Charles Wood.
In 1'955 and 1956, 72 World War II wooden structures were demolished to accommodate
permanent structures. These new buildings v;ere used for residénﬁal, administration, co;hrri,ercial,
anq recreationél_ purpdsés. A small number bf additional administrative buildings were

constructed during the 1970s and 19804,

Camp. Charles Wood was purchased in 1941 by the U.S. Army and opened in 1942. The eastern

half of the property was formerly a golf \cou;rse, and the western half was residential and .

-
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farmland. During World War II, the Camp was used for training Siénal Corpsmen. Antenna
shelters were constructed on 26.5 acres of land é.nd used by the Signal Corps Laboratory for
R&D purposes. This operation was placed under the command of the Army Air Force until
1951, when the operation moved to another. post. Signal Corps training ceased after World
War II.
_ \

A new R&D laboratory, the Hexagon (Building 2700), was completed in 1954. Research
activities that had formerly been conducted at Squier Laboratory on the Main Post, and sc\>me
activities from the Evans Area, were transferred to Charles Wood. The laboratory continued to
develop electronic equipment. A large amount Qf residential housing was built from (1953 to
1970. In 1956, 90 World War Il wooden structures were razed. The Pulse Power Laboratory
was built in the early 1980s. |

The document, A Concise History of Fort Monmouth, New Jersey, describes a number of R&D
activities that were performed by the laboratories at Fort Monmouth. The document does not
generally say where these activities were.conducted. A partial list of research activities that were

conducted in the Fort Monmouth laboratories includes:

Radios, including vacuum tubes. “

Radar.

Field TV cameras. °

Radiation dosimeters.

Satellite instrumentation.

Solar batteries.

Laser communication, range-finding, and relay devices.
Microelectronics.

Night vision devices.

Defibrillator pacemakers. - Y
Lithium batteries.

—~

7
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... . SECTION2
ENVIRONMENTAL SETTING

2.1 CLIMATE

The temperate-humid climate of Monmouth County, NJ, is bharacteriéﬁc of the temperate zone
of the Mid-Atlantic states. The mean annual temperature for Monmouth County is 53 °F; the
summers are genera]ly warm, with an average temperature of 72 °F and a maximum temperature
of 103 °F, recorded in July 1954. Winters are moderate, w1th an average temperature of 33 °F.
The winter tcmperatures rarely drop below 0 °F, although the lowest recorded temperature was
-8 °F, recorded at Freehold, NJ in February 1961 (Jablonski and Baumley, 1989).

Precipitation in Monmoﬁth County averages 45.18 inches per year; slightly more than half the

total annual precipitation falls between April and Septembei' (Jablonski and Baumley, 1989).
) bl

Thunderstorms generally occur in the summer and may combine high winds with heavy rainfall.

Heavy rains have occurred in connection with hurricanes or tropical storms that move northward

-along the Mid-Atlantic coast. Snow.has fallen in Monmouth éomty in every month between

October and April. The average seasonal snowfall is 25 inches, with the greatest amounts falling

in December, January, and February (Jablonski and Baumley, 1989). !.

2.2 TOPOGRAPHYA
2.2.1 Main Post

The land surface at the Main Post is relatively flat and ranges in elevation from 4 ft.above mean
sea level (msl) in the east at Oceanport Creek to 32 ft msl at the western end of the post, near
Highway 35. The eastern half of the post is generally 10 ft msl in elevation. The greatest
elevation is at Landfill 8, locaied on Parkers Creek, and along Lafetra Creek, Mill Creek, and
Husky Brook. - 4 |

~
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2.2.2 Charles Wood

At Charles Wood the land surface slopes from 72 ft ms] in the soutﬁwest, to 20 ft msl at the -

eastern end of the gblf course. In ‘general, the southwestern corner of Charles Wood is ’gently
: L

rolling and has the greatest relief.

1

2.3 SURFACE-WATER DRAINAGE AND WETLANDS
2.3.1 Main Post '

Surface-water runoff from the western part of ihe Main Post flows into Lafetra Creek to the north
or into Mill Creek to the south. The names 6f streams indicated on U.S. Army site maps are
useci in this report. The USGS map (Figure 1.1-1) showS Lafetra Creek as Parkers Creek Branch
and Mill Creek as Wampum Brook. Both Mill Creek and Lafetra Creek originatc off-post. Mill
\Creek flows along'th.e southern bounciary of Mam Post until it turns north just past the Auto -
Craft Shop. Mill Creek is channelized and flows past several landfills. Lafetra Creek forms the
northern boundary of the Main Post and joins M111 Creek to form Parkers Creek. Parkers Creek

ﬂdws eastward along the northen; boundary and joins Oceanport Creek east of the post. Most
\ of Parkers Creek, Lafetra Créek, and Mill Creek are tidally influenced.

Husky Brook originates off-pbst and, shortly after it flows onto the post, enters Husky Brook
Lake. Surface-water drainage from the southern half of the post flows into Husky Brook and
- Husky Brook Lake through a series of drainage ditches and outfalls. Huskf Brook éxits Husky
Brook Lake and flows into Oceaxi;o’rt Creek, which forms the southern boundary of the eastern
‘post area. Oceanport Creek and Husky Brook are tidally influenced below Husky Brook-Lake.

The U.S. Fish and Wildlife Service (FWS) National WctlandrInventory Long Branch quadrangle
maps indicated the presence of wetlénds at the Main Post (Figure 2.3-1). Parkers and Oceanport
Creeks are classified as estuarine intertidal aquatic beds. The area of Parkers Creek northwest
of Building 294 and the part of Oceanport Creek/Husky Brook west of Murray Drive and east
of Building 551 ‘are classified as 'estuarine intertidal emergent wétlands. Lafetra Creek and

MEKOI\RPT:03886076.037¢tmonsi.s2 2-2 : - 12295

®




-
6
. ‘ [¢]

| K.j‘s*{“’;.ébé’éﬂ_". bt

Red Bank
: Airport I t .
) - K k
- z | i
:

3 — "

. »

o/ AN r
.

.

froein < e
i reagre 1 Telev sign TRwer “\J;;-‘-\
’ v v % =
~ .

. ”4
8 AN ‘ k| /
To’ 7/ '.‘;\ ’-s&‘ KNG Y . )

NECHL o T

rd // ~ k\‘ 14
i % g B L o
,:';’ .’,/ ( .’- '.\
- ) \
.o
" . \
L2\ 1\_' 10 * N >
L ] 3
3 Bl S
g j %
“"» ', . or 5
1, ¥ s
2 & >
- A } ¥.' 1
i A 353
5 »
v
o 2P
> A g
4 78 &
o CI,
" . A i
B
- o ¥
i3 2
5 N d!
% 3 A
'y
Al >4 {
) e : .)" 4
3 * Mo ’
S AES
- —20 4;"'.:. VA .:E; f y
A W
: - . ’ i a
wsBranch i b I 1401730
el . A5 T
. .
o LA Mt Casmier ) ? . P
oy Cem 24 ; $ ; :
se yres o e . N 5 s i
. sesesitisssens o “ NS
i ; :
* <L ) d

.
panness®

'l S sahyse et gg® . ¢ ]
G i — : o
N < , P l
; P . '"}l:.-.--"‘s?wﬂ-"t“o " L
i - - - s g : ¢
a S : 8 e 1 i : Wi e
- el ,----Cem T 2 - e Rt et e y g g
o Sta //“‘ i -;g/:;;- v,7' K=t " o . N A P .-" k’ I r
s 7 54 _:‘- —/y B - B?}'CUST\"‘ e “ \ B o
g INTERCHANGE s ¢ Hall g, et ;
\\ NO 1p5 FO!l - 0 C"f\ P 4 5 < eoze % 0" VT e il
74°5'
EZAB  Estuarine Intertidal Aquatic Bed A .
a . -N- Fort Monmouth, Main Post and Charles Wood
2 E2EM  Estuarine Intertidal Emergent Wetland n
g R20W Riverine Lower Perennial Open Water/Unknown Bottom FIGURE 2.3-1
E" POW  Palustrine Open Water/Unknown Bottom . L e e 200
. ) Source: USFWS National Wetlands Inventory
PFO1  Palustrine Forested Wetland, Broad-leaved Deciduous

Long Branch, New Jersey Quadrangle Map, 1981

2017-0600

s = e = —

SCALE IN FEET
10/20/93

MAIN POST AND CHARLES WOOD
WETLANDS

2-3



@
TANT.

Mill Creek are classified as riverine lower perennial open water/unknown bottom. Husky Brook

Lake-is classified as palustrine open-water/unknown bottom.-

2.3.2 Charles Wood _ : .

The Charles Wood area is drained principally by two unnamed tributaries of Wampum Brook;
one tributary flows eastward through the center of the camp, and the other flows along the
southern boundary (Figure 1.1-1). East of Charles Wood, Wampuni Brook is joined by several

other unnamed tributaries before it bgcbmes Wampum Lake. Wampum Lake discharges into Mill

course flows into Lafetra Creek, which is located just north of Tinton Avenue.

At Charles Wood several wetland areas were identified on the FWS Nauonal Wetland Inventory

Long Branch quadrangle map (Figure 2.3-1). The lake on the golf course is classified as
palustrine open'water/unknown bottom. Several areas along the unnamed tributaries to Wampum
Brook are classified palustrine forested wetland, broad-leaved deciduous:

2.4 SOILS

2.4.1 Main Post ' ‘

~
e

According to the Monmouth County Soil Survey (MCSS) (Jablonski and Baumley, 1989), much
of the Main Post is covered by urban Jand (developed land with disturbed 'soils). The following

soil series and classification units.are mapped in the Main Post area:’

DoB Downer sandy loam, 2 to 5% slopes‘

°
o FB  Freehold sandy.loam, 2 to 5% slopes ’
) FUB Freehold sandy loam — wurban land complex, 0 to 10% slopes -

® HV  Humaquepts, frequently flooded :

® KvA " Kresson loam, 0 to 5% slopes

° UA  Udorthents, smoothed

® - UD Udorthents — urban land complex, 0 to 3% slopes
MKOI\RPT:03886076.037\ftmonsi.s2 ' 2-5 - ’ 11/22/95
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Figure 2.4-1 illustrates the distribution of these soil series. The Unified Soil Classification (USC)
descriptors are shown in parenEheses.

Downer series soils are well-drained soils found on uplands and terraces. These soils formed in
acid, silty coastal plain sédiments. The upper 10 inches are a very friable dark brown sandy
loam, which has fine and medium roots and 2% ‘pebll)les (sandy silt: SM). The subsoil is 16
inches of stfong brown sandy loam with faint clay in bridges between’ grains, fine and medium

roots, and 10% pebblesl (sandy silt to sandy clay: SM to SC). The substratum is a strong brown

gravelly loamy sand with 35% ppbblés, which is strongly acidic (sandy silt to sandy clay to |

poorly graded sand: SM, SC, SP). Permeability is moderate or moderately rapid in the subsoil
and moderately rapld in the substratum, and as a result runoff is slow. The available water

capa01ty is moderate. The seasonal hlgh water table is at a depth of grcater than 6 feet. The

Downer series is represented on-s1te by the Downer sandy loam, 2 to 5% slopes (DoB). Downer

soils are classified as,nonhydnc (Jablonski and Baumley, 1989). A

Freehold soils are well-drained soils that formed in-acid, loamy, coastal plain-sediments that, by

» volume, are 1 to 10% glauconite and are found on uplands. The surface layer is a 9-in. th10k

dark ycllow15h-brown sandy loam (sandy silt, sandy clay, silt, clay SM, SC, ML, CL). The

subsoil is 26 inches thick. The upper 16 inches of the subsoil are dark brown sandy loam ‘and

- sandy clay loam with some glauconite: The lower 10 inches are brown sandy loam with

glauconite. The substratum is yellowish-brown loamy sand with much glauconite to a \depth of
70 inches (sandy silt: SM). Permeability is moderate in the subsoil and moderate or moderately
‘rapid in the substratum and surface ninbff is mcdium The available water capacity is high. Two
Freehold soils are found at Main Post: Freehold sandy loam, 2 to 5% slopes (FrB) and the
Freehold sandy loam — urban land complex, with 0 to 10% slopes (FU B) Urban land consists
of areas covered by impermeable surfaccs, such as buildings, roads, and parking lots. The FUB
soils were mapped as a complex because Freehold soils and urban land are found in an intricate
pattern that rﬁadé it impractical to map the Freehold soil separately. Freehold soils are classified
as nonhydric (Jablonski and Baumley, 1989). ' )

-
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DoB
EvB
FrB
FUB
HPA

LEGEND

Atsion Sand

Downer Sandy Loam, 2-5% Slopes

Evesboro Sand, 2-5% Slopes

Freehold Sandy Loam, 2-5% Slopes

Freehold Sandy Loam - Urban Land Complex, 0-10% Slopes
Holmdel Sandy Loam, 0-2% Slopes

Source: Soil Survey of Monmouth County, New Jersey, USDA-SCS, 1989.

728

o~

Holmdel Sandy Loam - Urban Land Complex, 0-10% Slopes
Humaquepts, Frequently Flooded

Kresson Loam, 0-5% Slopes

Pits, Sand and Gravel

Shrewsbury Sandy Loam

Udorthents, Smoothed

Udorthents, Urban Land Complex, 0-3% Slopes

20170597

2000
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10/20/93

Fort Monmouth, Main Post and Charles Wood

FIGURE 2.4-1
MAIN POST AND CHARLES WOOD
SOIL SERIES MAP
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Humaquept soils are somewhat poorly to very poorly drained soils formed in stratified, sandy,
or loamy sediments of fluvial origin. These soils are located on the flood plain and are subject
to flooding several times a year. Humaqucpf soils are nearly always hydric. These soils differ
in stratification from place-to-place. Typically, the surface layer and subsoil consist of stratified
layers of sandy loam, loam, and silt loam (sandy silt, silt: SM, ML). The sul;stratum consists
of stratified layers of loamy sand, sandy loam, loam, and silt loam (sandy silt, silty clay, poorly
graded sand: SM, SC, SP). In some areas, the stratified layers are gravelly or mucky.
Permeability is moderate or moderately rapid in the subsoil and the substraturh, and as a result
runoff is slow. The available water capacity is high. The apparent seasonal high water table is
between the surface and 1.5 feet. Organic matter varies from low to high. The soil is subject

to frequent flooding in the early spring and during heavy rainfall (Jablonski and Baumley, 1989).

The Kresson loam is a nearly level to gently sloping, somewhat poorly drained, soil found on low
divides and in depressions. The surface layer is dark brown loam, 9 inches thick (silty clay,
sandy silt, sandy clay: CL, SM, SC). The first 22 inches of the subsoil are mottled olive-brown
clay loam, and below that is a mottled olive-gray clay to a depth of 40 inches. The substratum
is mottled, dark grayish-brown stratified sandy loam and sandy clay loam to a depth of 60 inches
or more. The permeability of this soil is slow in the subsoil and the substratum. The available
water cépacity is high. The perched seasonal high water table is at a depth of 1 to 1.5 feet from
December to May. Runoff is slow.to medium. | Organic content is moderate. The soil on-site

is found in areas with 2 to 5% slopes (Jablonski and Baumley, 1989).

Udorthent soils have been altered by excavating or filling (Jablonski and Baumley, 1989). In
filled areas, these soils consist of loamy material that is more than 20 in. thick. Filled areas

include flood plains, tidal marshes, and areas with moderately well-drained to very poorly drained

soils. Some Udorthent soils contain concréte, asphalt, metal, or glass. Two Udorthent soils are

found at Main Post: Udorthents, smoothed (UA), which may also include old sand and gravel
pits that have been smoothed or filled in, and Udorthents — urban land complex, with 0 to 3%
slopes (UD).

MKOI\RPT:03886076.037\ftmonsi.s2 2-9 11/22/95
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2.4.2 Charles Wood

The Monmouth County Soil Survey (Jablonski and Baumley, 1989) identified nine soil types at
Charles Wood (Figure 2.4-1) as follows:

v

At Atsion sand :

EvB Evesboro sand, 2 to 5% slopes

FrB  Freehold sandy loam, 2 to 5% slopes :

FUB Freehold sandy loam — urban land complex; 0 to 10% slopes -
_HnA Holmdel sandy loam, O to 2% slopes

HUA Holmdel sandy loam — urban land complex, 0 to 5% slopes

PT Pits, sand, and gravel

Sn Shrewsbury sandy loam

UD  Udorthents — urban land complex, 0 to 3% slopes

Freehold and Udorthents soils were previously discussed in Subsection 2.4.1 and are not

discussed in this subsection.

The Atsion sand is a nearly level, poorly drained, soil found in dépressional areas and on broad
flats. The uppermost 2 inches are matted, partl§ decomp;)sed organic material and roots with 6
inches of black sand below. The subsurface layer is a 14-in. thick grayish-brown sand (sandy
silt to poorly graded sand: SM, SP). The subsoil is a dark reddish-brown loamy sand, 18 in.
thick, with approximately 10 inches of mottled brown sand in the lower layer (sandy silt, sandy
clay to poorly graded sand: SM, SC, SP). The substratum is a mottled yellowish-brown fine sand
to a depth of at least 60 inches. Permeability is moderately rapid or rapid in the subsoil and
rapid in the substratum. The available water capacity is low. Between November and June the
seasonal high water table ranges from the surface to 1 foot (Jablonski and Baumley, 1989).

Evesboro soils are excessively drained soils that developed in acid, sandy, coastal plain sediments
located on uplands. These soils have a 4-in. surface layer where the upper 2 inches are matted
decomposed organic matter with 2 inches of grayish-brown sand in the lower léyer. Thc;,
subsurface layer is 5 inches of yellowish-brown sand (poorly graded sand to silty sand: SP, SM).
The subsoil and substratum are yellowish-brown sand (poorly to well graded sand: SP, SW).
Permeability is rapid in the subsoil and substratum. The available water capacity is low. The

MKO1\RPT:03886076.037\tmonsi.s2 2-10 11/22/95
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seasonal high water table is at a depth of more than 6 feet. Runoff is slow. At Charles Wood,
Evesboro soils are represented by the Evesboro sand with 2 to 5% slopes (EvB) (Jablonski and
Baumley, 1989).

Holmdel soils are level, moderately well-drained to somewhat poorly drained soils found in
depressions and on low divides. The surface layer is a 12-in. thick dark grayish-brown sandy
loam (silty sand, sandy silt, sandy clay, clay, silt: SM, SC, CL, ML). The subsoil has two layers:
the upper is a yellowish-brown sandy loam, 12-in. thick, and the lower layer is mottled
yellowish-brown sandy clay loam to a depth of 38 inches. The substratum is mottled, yellowish-
brown and light olive-brown sand and sandy loam to a depth of at least 60 inches (poorly graded
sand, clayey sand: SP, SC). Permeability is moderate in the subsoil and the substratum, and the
available water capacity is high. The seasonal high water table ranges from 1.5 to 4 feet between
December and May. Runoff is slow. Two Holmdel soils are found at Charles Wood: the
Holmdel sandy loam, O to 2% slopes (HnA), and the Holmdel sandy loam — urban land
complex, with 0 to 5% slopes (HUA) (Jablonski and Baumley, 1989).

Soils classified as Pits, sand and gravel, have been excavated for sand and gravel. These areas
are sand with varying amounts of gravel. The properties of these soils vary from place-to-place
(Jablonski and Baumley, 1989). \

The Shrewsbury sandy loam is a level poorly drained soil found in depressions, along
drainageways, and on broad flats. The first inch is dark reddish-brown matted, partly
decomposed organic material and roots with 8 inches of black sandy loam below. The subsurface
layer is a 4-in. thick dark gray sandy loam (sandy silt, sandy clay, silt, clay: SM, SC, ML, CL).
The subsoil has a 9-in. thick mottled grayish-brown sandy clay loam and 9 inches bf mottled
olive-gray sandy clay loam. The substratum is a mottled dark grcenish—gray loamy sand (poorly
graded sand, silty sand: SP, SM). Permeability is moderately slow or moderate in the subsoil
and moderately rapid or rapid in the substratum, and the available water capacity is high. The
seasonal high water table is between the surface and a depth of 1 foot from October to June.

Runoff is slow and water ponds on the surface (Jablonski and Baumley, 1989).

MEKOI\RPT:03886076.03T\ftmonsi.s2 2-11 11/22/95
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2.5 GEOLOGY
.2.5.1 Regional Geology _

Monmouth County lies within the New Jersey section of the Atlantic Coastal Plain physiographic

province. Main Post and Charles Wood are located in the Outer Coastal Plain subprovince, or

the Outer Lowlands.

in general, New Jersey Coastal Plain formations consist of a seaward-dipping wedge of
unconsolidated deposits of clay, silt, sand, and gravel. These formations typically strike
northeast-southwest with a dip ranging from 10 to 60 feet per mile and were deposited on
Precambrian and lower Paleoidic rocks (Zapecza, 1989). Coastal Plain sediments, predominantly
derived from deltaic, shallow marine, and continental shelf environments, date frdm the

Cretaceous through the Quaternary Periods. The mineralogy ranges from quartz to glauconite.

The formations record several major transgressive/rcgressi‘ve cycles and contain units that are
. generally thicker to thAe southeast and reflect a deeper water environment. More than 20 regional
geologic units are present within the sediments of the Coastal Plain (Table '2.5-1). Regressive,

upward-coarsening deposits are usually aquifers (e.g., Englishtown and Kirkwood Formations,
| and the Cohansey Sand), while the transgressive deposits act as confining units’ (e.g., the

Mcrchantvillje, Marshalltown, and Navesink Formations). The thicknesses of these units vary

greatly (i.e., from several feet to several hundred feet). The Coastal Plain deposits thicken to the \

southeast from 0 foot at the Fall Line to greater than 6,500 feet in Cape May County (Browﬁ and
Zapecza, 1990). '

2.5.2 Local Geology

Based on the regional geologic map, (Jablonski, 1968), the Creta‘.ceous Age Red Bank and Tinton
Sands outcrop at the Main Post. The Red Bgnk sand conformably overlies the Navesink
Formation and dips to the southeast at a slope of 35 feet per mile. The uppef member of the Red
Bank sand (Shrewsbury) is a yellowish-gray to reddish-brown clayey, medium- to coarse-grained

sand that contains abundant rock fragments, minor mica, and glauconite (Jablonski, 1968). The”

MEKOI\RPT:03886076.037\ftmonsi.s2 2-12 11/22/95
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Table 2.5-1 Geologic and,Hydrogeologic Units in the New Jersey Coastal Plain

Geologic Hydrogeologic
System | Series Unit. Lithology Unit Hydrolegic Characteristics
Quaternary | Holocene | Alluvial deposits| Sand, silt, and black mud Undifferentiated Surficial material, often hydraulically connected
Beach sand Sand, quartz, light-colored, medium- to coarse-grained, pebbly to underlaying aquifers. Locally some units
and gravel may act as cofnflnlng beds. Thicker sandfs
are capable of yielding large quantities of water.
Pleistocene| Cape May P y g large q
Formation
Tertiary | Miocene | Pensauken Sand, quartz, light-colored, heterogeneous, clayey, pebbl
Formation g 9 ¢ - CIayey, peadly
Bridgeton , Kirkwood-Cohansey| A major aquifer system. Groundwater occurs
Formatlor] aquifer system generally under water-table conditions.
3 Beacon Hill Gravel, quartz, light-colored, sandy
Gravel
Cohansey Sand | Sand, quartz, light-colored, medium- to coarse-grained,
pebbly; local clay beds N
]
Kirkwood Sand, quartz, gray and tan, very fine to medium-grained,
Formation micaceous, and dark-colored diatomaceous clay
Confining bed Thick diatomaceous clay bed occurs along coast
_______ and for a short distance inland. Athin water-
Rio Grande w-b bearing sand occurs within the middle of this unit.
Confining bed
' Atlantic City A major aquifer along the coast.
800-foot sand
Alloway Clay Member or equivalent.
Eocenel F(i)r;tra%/alt’igwt Sand, quartz, and glauconite, fine- to coarse-grained ;’g&%fﬂiﬂt Yields moderate quantities of water locally.
Shark River Clay, silty and sandy, glauconitic, green, gray, and brown, Poorly permeable sediments.
Formation fine-grained quartz sand -
Manasquan 8
Formation 2
Paleocene| Vincentown Sand, quartz, gray and green, fine- to coarse-grained, § Vincentown Yields small to moderate quantities of water in
Formation glauconitic, and brown, clayey, very fossiliferous, glauconite S | aquifer and near its outcrop area.
and quartz calcarenite -n I
— " - 3 Poorly permeable sediments.
Hornerstown Sand, clayey, glauconitic, dark green, fine- to coarse-grained §
Sand . §
Cretaceous| Upper {Tinton Sand Sand, quarz, and glauconite, brown and gray, fine-to | _ _
Cretaceous| coarse-grained, clayey, micaceous IRed Bank Sand | Yields small quantities of water in and near its
Red Bank Sand | outcrop area.
Navesink Sand, clayey, silty, glauconitic, green and black, medium- to | Poorly permeable sediments.
Formation coarse-grained
Mount Laure! Sand, quartz, brown and gray, fine- to coarse-grained, slightf - -
Sand glauco%itic g1y 9 gty Wenonah-Mount | A major aquifer.
Laurel aquifer
Wenonah Sand, very fine to fine-grained, gray and brown, silty, slightly
Formation glauconitic
Marshalltown Clay, silty, dark greenish-gray, glauconitic quartz sand Marshalitown- A leaky confining bed.
Formation Wenonah confining bed
Englishtown Sand, quartz, tan and gray, fine- to medium-grained; local clay Englishtown aquifer | A major aquifer. Two sand units in Monmouth
Formation beds system and Ocean Counties.
Woodbury Clay | Clay, gray and black, micaceous silt Merchantville- émaior confining bed. L%gally the Merphantvi(ljle
Merchantville Clay, glauconitic, micaceous, gray and black; locally very fine- g%‘f)ig?#g%ed ormation may contain & thin water-bearing sand.
Formation grained quartz and glauconitic sand
Magothy Sand, quartz, light-gray, fine- to coarse-grained; local beds of Upper aquifer| A major aguifer system. In the northern Coastal
Formation dark-gray lignitic clay 85 Plain, the upper aquifer is equivalent to the Old
- - - — =5 - Bridge aquifer and the middle aquifer is the
Raritan Sand, quartz, light-gray, fine- to coarse-grained; pebbly, S 3 Confining bed : ; ;
Formation arkosic, red, white, and variegated clay 5 E Middle aquifer equivalent of the Farrington aquifer.
L E °
/ N : f E =3
Tower E?ct)tl)]glac. Alternating clay, silt, sand, and gravel E § Confining bed
Cretaceous 545 -
" Lower aquifer
Pre- Bedrock Precambrian and lower Paleozoic crystalline rocks, metamor- | Bedrock confining | No wells obtain water from these consolidated
Cretaceous phic schist and gneiss; locally Triassic basalt, sandstone, and bed rocks, except along the Fall Line. .
shale and Jurassic diabase

95P-3382  9/26/95
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lower member (Sandy Hook) is a dark gray to black medium- to fine-grained sand with abundant

clay, mica; and glauconite.

The Tinton sand coﬁformably overlies the Red Bank sand and ranges from a clayey 1ﬁedium— to
very .coarse-grained feldspathic quartz and glauconite sand to a glauconitic coarse sand. Jﬁe
color varies from dark yellowish-orange or light brown ;'o moderate brown, and from light olive
to grayish olive. Glauconite may conshtute 60 to 80% of the sand fraction in the upper part of
the unit (Minard, 1969). The uppér part of the Tinton sand is often highly oxidized and iron-
'oxjde encrusted (Minard, 1969).

Both the Tinton sand and the Hornerstown sand (or marl) crop out at Charles Wood. The
Hornerstown unconformably overlies the Tinton sand and is a dusky-green to grayish-olive or
grayish-olive-green clayey glauconitic sand that may oxidize to moderate reddish—brown and
dusky red. The percentage of quartz sand ranges from a few percent to 30%. Approximately
half of this formation is composed of silt and clay.

The Kirkwood Formation (part,of the Kirkwood-Cohansey system) crops 6ut southeast of the
Main Post and dips to the southeast at a slope of 20 feet per mile (Jablonski, 1968). -The
Kirkwood Formation consists of alternating layers of sand and clay. The upper unit is a light |
gray to yellowish-brown fine-grained quartz sand with quartz nodules and small pebbles. The

lower unit is a brown silt in Monmouth County (Jablonski, 1968).

2.6 HYDROGEOLOGY

Fort Monmouth lies in the Atlantic and Eastern Gulf Coastal Plain groundwater regioh (Meisler
et al., 1988). This groundwater region is underlain by undeformed unconsolidateﬂ to
semiconsolidated sedimentéry deposits.) The chemfstry of the water near the surface\is variable
with low dissolved solids and high iron concentrations. The water chemistry in areas underlain
by’glauconitic sediments (such as the Red Bank and Tinton. sands) is dominated by calcium,
mégnesium, and iron. The sediments in the area of Fort Monmouth were deposited in fluvial-

~ deltaic to nearshore environments.
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The water table aquifer at the Main Post area is identified as part of the "composite confining
units,” or minor aquifers. The minor aquifers include the Navesink Formation, the Red Bank
sand, Tinton sand, Hornerstown sand, Vincentown Formation, the Manasquan Formation, Shark

River Formation, Piney Point Formation, and the basal clay of the Kirkwood Formation.

According to Jablonski (1968), wells drilled in the Red Bank and Tinton sands produce from 2
to 25 gallons per minute (gpm). Water in these upper hydrogeologic units is typically
encountered at shallow depths (2 to 9 ft bgs). However, domestic wells are generally screened
deeper in these upper hydrogeologic units. The shallow water tablé conditions in the Tinton and
Red Bank sands, and the similar composition of these sands within the Kirkwood Formation,
suggest that the Tinton-Red Bank-Kirkwood sequence forms a single, laterally continuous aquifer.
Some well owners have reported acidic water that requires treatment to remove iron. Water in
this water table aquifer will flow east toward the Atlantic Ocean. Local topography (stream

valleys, etc.) will tend to deflect the flow toward local depressions\.

Because of the high silt and clay content, the Hornerstown sand most likely serves as an aQuitard
or aquiclude rather than as an aquifer. Jablonski (1968) reports that localized areas may yield

enough water for domestic use.

2.7 VEGETATION AND WILDLIFE

~

The information in this subsection was originally reported in the Installation Assessment da)
(USATHAMA, 1980). Information on vegetation and wildlife of the Evans Area is not discussed

in this document, but is presented in the IA.

The Fort Monmouth complex (Main Post and Charles Wood areas) lies within the outer Atlantic
Coastal Plain, a region characterized by salt marsh wetlands. Both areas of Fort Monmouth have
flood plain salt marshes along or within their boundaries. The ecosystem includes marsh grasses
(Phragmites, Spartina, Distichlis, and Scerpus), small mammals, reptiles, amphibians, and
migratory waterfowl. Parkers Creek is an ecologically unique area proximal to Fort Monmouth

and its subposts. It is designated as a wildlife habitat bordering the Main Post.
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Tables 2.7-1 through 2.7-4 were adapted from Appendix B of the IA report. Appendix B of the
IA report also contains a list of vegetation and wildlife found during a survey of the Naval
Weapons Station Earle, located approximately 10 miles from Fort Monmouth. Table 2.7-1 lists
trees and shrubs found in Monmouth County. Monmouth County mammals are listed in Table
2.7-2, and reptiles and amphibians found in Monmouth County are listed in Table 2.7-3. Table
'2.7-4 lists endangered birds and very rare fish in Monmouth County.

The FWS of the U.S. Department of the Interior (DOI) stated in a letter (included as Appendix
E of the IA) that there are no federally listed or proposed threatened or endangered flora or fauna
on Fort Monmouth. ,Th‘? letter also contains a list of federally endangered and threatened or
candidate species in New Jersey. The Office of Natural Lands Management of NJDEP stated in
a letter that there was one observance of a New Jersey listed endangered plant, the clustered
sedge, in 1992, but there have been no other observances of federal or state rare species. , The
letter contained a list of rare species in the general vicinity of each area and in Monmouth

County.
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Table 2.7-1

A Partial List of Trees and Shrubs Found in-Monmouth County

American chestnut’
Eastern red cedar

Trees
White ash ~ Green ash
Big-toothed aspen L Quaking aspen
Atlantic white cedar Basswood
American beech Black birch
Gray birch Black gum
Box elder Black cherry ~

Flowering dogwood \
American elm

Red osier dogwood

Common elderberry

Hawthorn

Inkberry

Sweet pepperbush

Shadbush

Staghorn sumac

Winged sumac
Winterberry

Eastern hemlock ~ Pignut hickory
Shagbark hickory American holly
Ironwood Black locust
Honey locust Norway maple
Red maple Silver maple
Red mulberry White mulberry
Black oak Swamp white oak
Chestnut oak White oak
Pin oak Willow oak
Pitch pine Red pine
‘White pine Sassafras

" Black spruce Norway .spruce
Tree-of-heaven Water tupelo
Black walnut Black willow
Crack willow Weeping willow

Shrubs

Pink azalea Swamp azalea
Wild azalea , Southern bayberry
Blackberry Blackhaw
Blueberry Common buttonbush
Chokeberry Sand cherry
Coralberry Large cranberry

Swamp dogwood
Fetter bush
Huckleberry
Mountain laurel
Raspberry
Spicebush
Poison sumac
- Arrowwood viburnum
Witch hazel'

. .

- MKOI\RPT:03886076.037\ftmonsi.s2
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rI"able 2.7-2 ~

Mammals Found in Monmouth County 3

i Mammals -
Opossum Gray fox
Smokey shrew . Woodchuck
Least shrew Eastern chipmunk
Short-tail shrew Eastern gray squirrel
Starnose mole Red squirrel o
Eastern mole Southern flying squirrel

Keen’s myotis (bat)
Little brown myotis
. Small-footed myotis
Silver-haired bat
Eastern pipistrel
Red bat
Big brown bat
Hoary bat
Raccoon
Longtail weasel
Mink
“River otter
Striped skunk
Red fox

Beaver .

White-footed mouse

.House mouse

Norway rat

Southern bog lemming

Boreal redback vole

Meadow vole

Pine vole

Muskrat

Meadow jumping mouse
" Eastern cottontail rabbit

New England cottontail* -

Virginia white-tailed deer
European hare

*Candidate for Federal List of Endangered Species.
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 Table 2.7-3

Reptiles and Amphibians Found in Monmouth County

Reptiles

Lizards
- || Northern fence
Turtles

, Common snapping
- Wood*
- Musk
1t Diamond-backed terrapin
Eastern box

Snakes

Eastern smooth earth
Northern brown

Five-lined skink
Mud salamander*

Bog*

Spotted
Eastern mud
Eastern painted
Red-eared

Red-bellied
"Northern water

Eastern garter Eastern ribbon
|| Eastem hognose Eastern worm
. Northern ringneck Rough green
., Northern black racer Northern pine*
Black rat Com
Scarlet Eastern milk
Eastern king Timber rattler*
Amphibians
|| Toads '
Eastern spadefoot Fowlers
Tree Frogs
| Spring peeper - Gray
Pine barrens* New Jersey chorus
True Frogs
Cricket Carpenter
Pickerel Green
Northern leopard ' Wood
Bull

*On list of endangered or threatened species or candidate for Federal List of Endangered Species.

‘ (
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Table 2.7-4

'‘Endangered Birds and Very Rare Fish Found in Monmouth County

Birds
Bald eagle®® Black skimmer®
Peregrine falcon® Least tern” »
Osprey — Fish hawk — Salt marsh” Eskimo curlew — protected by
Coppershawk . ' ) U.S. Government
American bittern”
Barred owl®
Black call’
Bobolink® ' : .

Cooper’s hawk’
Grasshopper sparrow®
Great blue heron®
Loggerhead shrike®
Merlin® -
Northern harrier”
Pied-billed grebe®
Piping plover® _
Red-shouldered hawk”
" Roseate tern”
Savannah sparrow”
Short-eared owl”
Upland sand piper® : ' N
Vesper sparrow

Fish

Short nose sturgeon
*Federal endangered and threatened species.
*New Jersey endangered and threatened species.
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- SECTION 3 \
INVESTIGATION ACTIVITIES

I

The site investigation (SI) at Fort- Monmouth was performed in accordance with the CDAP
(WESTON, 1994). A description of procedures used during the field investigation is provided

in the following subsections.
3.1 GEOPHYSICS

‘A geophysical invéstigatioh was performed as part of the site inveéﬁgation at Fort Mbnmouth
between 29 November 1994 and- 15 December_1994. The investigaﬁon was performed at
locations within the Main Post and Charles Wood areas using electromagnetic (EM) conductivity,
magnetometry (MAG), and/or ground penetrating radar (GPR) surveying methods. The objective -
of the geophysical invesﬁgaﬁons was to- evaluate the location and extent of the known or .
- suspected waste disposal areas at sites M-3, M-12, M-14, M-18, and CW-3A. The geophysical
survey data were used to confirm planned subsequent monitor well and soil boring locations at

each area.

Prior to the start of the geophysical investigation, a reference grid was established by a licensed o
surveyor at 20-ft by 100-ft centers to provide surface control for data collected' at each site. The
survey grid was established based on a local relative coordinate system using existing monuments
and was later surveyed to a state-plane coordinate system. All field data collected at the Main

Post and Charles Wood sites were referenced to the established grid coordinates. ' -

3.1.1 Electromagnetic (EM) Terrain Conductivity Surveying Methods

3.1.1.1 Description -

| An EM survey was conducted at sites M-18 and CW-3A on 1 and 8 December -1994,
respectively, using a Geonics, Ltd: EM-31™ terrain conductivity meter. The EM-31 is battery-
powered and operates at a frequency of 9.8 kiloHertz (kHz). This system consists of a

transmitting coil (primary field source), receiving coil (sensor), phase-sensing circuits, and an
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amplifier. A fixed 3.7-meter intercoil spacing is standard for the EM-31. The instrument
" measures apparent conductivity in units of milliSiemens per meter (mS/m) in materials with true

conductivities ranging up to 1,000 mS/m.

The EM-31 was operated in both the quadrature and -in-phase components. The quadrature

component is sensitive to conductors with low induction- numbers (i.e., low conductivity
materials). Relative conductivity values associated with in-phase measurements have a greater

sensitivity to buried metal objects.. |
3.1.1.2 Methodology

' Prior to conducting each survey, the EM-31 was calibrated in accordance with the instrument
operating manual. No anomalies’ were observed in the calibration data. After calibration was
completed, both the quadrature and in-phase componerits of the EM- field were measured at the
sites. Conductivity measurementé were obtained in the vertical dipole mode of opcratidn for
§inglc layer mapping. The effective depth of exploration associated with this mode of opération
is approximately 18 feet (McNeill, 1980b). |

y

The EM-31 was’ operated in a "continuous”" mode along pre-established survey grid linés.
Measurements‘ were recorded at 5-ft intervals as the operator traversed the line. These
measurements were dikgitally recorded and stored in memory in an Omni Data Logger™. Random
quality assurance/quality control (QA/QC) readings were obtained from the EM-31 analog meter
and manually recorded in the field n‘otebook. The data in memory were downloaded from the
data logger to a field corriputer. The computer-generated output files were edited and formatt\cd,
then compared against the random QA/QC readings recorded in the field logbook. Based on the
QA/QC review of the data, no deficiencies were observed in the digitally recorded data.

~
P

Conductivity data point postings and contour plots were prepared from the field data using
Geosoft™ contour plotting software. These maps (presented in Section 4) were interpreted
initially for cultural features on the surface, such as fences. If it was determined that anomalies

could be attributed solely to surface features, the anomalies were disregarded.- The contour plots
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were interpreted with regard to site soil characteristics, site-specific geology, and the suspected

presence of buried waste materials. The results of the EM survey are presented and discussed

_in Section 4.

A

3.1.2 Magnetic (MAG) Methods -
3.1.2.1 Description ‘

The MAG survey was conducted at sites M—3 M-12, M-14, and CW-3A on 6 through " 8
December 1994, using a GSM-19 Walking Gradiometer/Magnetometer. The instrument operates
on the principle that protons or nuclei of hydrogen atoms in a hydrocarbon fluid behave as
spinning magnetic dipoles_ where the protons are aligned or polarized by an induced current.
When the current is removed, the natural spin of the proton causes them to precess about the

direction of the earth’s ambient magnetic field. This precession generates a small signal with a

frequency proportional to the intensity of the total magnetic field. Local perturbations. (induced

magnetization) generated by anthropogenic (i.e., buried ferrous drums) and natural (i.e., magnetic
mineral deposits) features add to the intensity of the ambient magnetic field. The magnetometer
measures the vector sum of the earth’s magnetic field and the anomalous induced magnetic field

in standard nanoTesla (nT) units.
3.1.2.2 Methodology

Prior to conducting the survey, a base station magnetometer was establ}shed at each site in an
area suspected to be representative of background conditions. The purpose of the base station
was to monitor diurnal variations in the regional or "ambient" magnetic field during the actual
survey. Both the base ‘station and field magnetometers were calibrated and synchronized in
accordance with the manufacturer’s operating manual. No anomalies were observed in the
calibration data. When calibration was comp'leted,\bo,th the total field and magnet