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FOREWORD 

The Department of the Navy developed the Installation Restoration (IR) program 
to locate, identify, and remediate environmental contamination from the past 
disposal of hazardous materials at Navy andMarine Corps installations. The Navy 
IR program follows the Department of Defense Environmental Restoration Program 
mandated by the Superfund Amendments and Reauthorization Act of 1986 to address 
waste sites that may pose a threat to human health or the environment. 

The IR program consists of preliminary assessment and site inspection, remedial 
investigation and feasibility study (RI/FLY), and remedial design and remedial 
action at sites where chemicals were possibly disposed of. Pollutants are 
identified during the preliminary assessment and site inspection. The RI/FS 
analyzes the' nature and extent of contamination and determines the optimum 
remedial solution. The remedial design and remedial action complete the 
implementation of the solution. 

Previous investigations have determined that Naval Air Station (NAS) Cecil Field 
has 18 waste sites that may pose a threat to human health or the environment. 
Therefore, an RI/l% will be performed to address the extent, magnitude, and 
impact of possible contamination at these waste sites. 

This Remedial Investigation report for Operable Unit (OU) 4 summarizes the field 
program completed at OU 4 and presents the findings and conclusions reached 
during the investigation. 

Questions regarding this report should be addressed to the Commanding Officer, 
Code OOB, P.O. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111. 
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EXECUTIVE SUMMARY 

ABB Environmental Services, Inc., has been contracted by the Southern Division, 
Naval Facilities Engineering Command to complete a remedial investigation (RI) 
and feasibility study (FS) for Operable Unit (OU) 4, the Rubble Disposal Area, 
at Naval Air Station (NAS) Cecil Field. The objectives of this RI, initiated in 
1995, were to characterize the nature and extent of possible contamination 
associated with OU 4; gather sufficient data to complete the baseline risk 
assessment (BRA); and, if warranted by the nature and extent of contamination 
detected, conduct a FS of remedial alternatives. This document presents the 
findings of the RI and BRA. Based upon the findings of the RI and BRA, it was 
determined that remediation of OU 4 will not be necessary; hence, the feasibility 
study portion of the RI/FS will not be performed. 

NAS Cecil Field is located in western Duval County, Florida, approximately 14 
miles west of downtown Jacksonville, Florida. The first environmental study for 
the investigation of waste handling and/or disposal sites at NAS Cecil Field was 
completed between 1983 and 1985. During subsequent investigations, including an 
initial assessment study (IAS) conducted in 1985 and a Resource Conservation and 
Recovery Act facility investigation (RFI) conducted in 1988, OU 4 was evaluated 
as a discreet site. 

According to information obtained during the IAS and the RFI, OU 4 was an active 
disposal area throughout the 1950s and 1960s. The site was reported to have been 
used by the base Public Works Department far disposal of building and runway 
demolition debris as well as other inert waste. The wastes have been reportedly 
both buried and deposited directly on the land surface. No reports or evidence 
of hazardous waste at the site have been discovered. 

A conceptual model was developed for the site based upon information obtained 
during previous investigations and served as the basis for determining the scope 
of this investigation. The model concluded that there was no significant risk 
to human health or ecological receptors due to past rubble disposal at the site. 

Media evaluated to confirm the conceptual model included site soil and 
groundwater. Potential impacts to surface water and sediment in Rowe11 Creek to 
the west of OU 4 were evaluated during the RI conducted for OU 1 and are 
referenced where appropriate. 

Conclusions regarding the physical characteristics of the OU 4 study area and the 
contaminants detected in surface water, sediment, surface soil, and groundwater 
include the following: 

Sufficient information was collected in the field or compiled from 
historical records to confirm that past waste disposal activities at OU 4 
have not had a negative impact on the environmental quality of the site or 
surrounding area. 

There is no risk to human health or the ecological receptors evaluated 
from exposure to analytes detected in OU 4 surface soil or groundwater. 

A finding of no further action is recommended for OU 4 

_ji_ 

EXECUTIVE SUMMARY 

ABB Environmental Services, Inc., has been contracted by the Southern Division, 
Naval Facilities Engineering Command to complete a remedial investigation (Rl) 
and feasibility study (FS) for Operable Unit (OU) 4, the Rubble Disposal Area, 
at Naval Air Station (NAS) Cecil Field. The objectives of this RI, initiated in 
1995 I were to characterize the nature and extent of possible contamination 
associated with OU 4; gather sufficient data to complete the baseline risk 
assessment (BRA); and, if warranted by the nature and extent of contamination 
detected, conduct a FS of remedial alternatives. This document presents the 
findings of the Rl and BRA. Based upon the findings of the RI and BRA, it was 
determined that remediation of OU 4 will not be necessary; hence, the feasibility 
study portion of the Rl/FS will not be performed. 

NAS Cecil Field is located in western Duval County, Florida, approximately 14 
miles west of downtown Jacksonville, Florida. The first environmental study for 
the investigation of waste handling and/or disposal sites at NAS Cecil Field was 
completed between 1983 and 1985. During subsequent investigations, including an 
initial assessment study (lAS) conducted in 1985 and a Resource Conservation and 
Recovery Act facility investigation (RFI) conducted in 1988, OU 4 was evaluated 
as a discreet site. 

According to information obtained during the lAS and the RFI, OU 4 was an active 
disposal area throughout the 1950s and 1960s. The site was reported to have been 
used by the base Public Works Department for disposal of building and runway 
demolition debris as well as other inert waste. The wastes have been reportedly 
both buried and deposited directly on the land surface. No reports or evidence 
of hazardous waste at the site have been discovered. 

A conceptual model was developed for the site based upon information obtained 
during previous investigations and served as the basis for determining the scope 
of this investigation. The model concluded that there was no significant risk 
to human health or ecological receptors due to past rubble disposal at the site. 

Media evaluated to confirm the conceptual model included site soil and 
groundwater. Potential impacts to surface water and sediment in Rowell Creek to 
the west of OU 4 were evaluated during the Rl conducted for OU 1 and are 
referenced where appropriate. 

Conclusions regarding the physical characteristics of the OU 4 study area and the 
contaminants detected in surface water, sediment, surface soil, and groundwater 
include the following: 

Sufficient information was collected in the field or compiled from 
historical records to confirm that past waste disposal activities at au 4 
have not had a negative impact on the environmental quality of the site or 
surrounding area. 

There is no risk to human health or the ecological receptors evaluated 
from exposure to analytes detected in OU 4 surface soil or groundwater. 

A finding of no further action is recommended for OU 4. 

CEC-OU4-.AI 
MVl.l0 96 -ii-



TABLE OF CONTENTS 

Remedial Investigation, OU 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Chapter Title Paae No. 

1.0 INTRODUCTION 1-l 
1.1 PURPOSE OF REPORT 1-l 
1.2 REPORT ORGANIZATION 1-l 
1.3 SITE BACKGROUND 1-l 
1.4 CONCEPTUAL MODEL l-3 

2.0 STUDY AREA INVESTIGATION 2-l 
2.1 SURFACE FEATURE INVESTIGATIONS 2-l 
2.2 CONTAMINANT SOURCE INVESTIGATIONS 2-l 

2.2.1 Surface Water and Sediment Investigations 2-3 
2.2.2 Soil Investigation 2-3 
2.2.3 Groundwater Investigations 2-3 
2.2.4 Background Investigations 2-5 

3.0 PHYSICAL CHARACTERISTICS OF THE OPERABLE UNIT 4 STUDY ARE4 3-l 
3.1 SURFACE FEATURES 3-l 
3.2 SURFACE WATER HYDROLOGY 3-l 
3.3 SOIL ., ., . . . . 3-l 
3.4 GEOLOGY....................... 3-4 
3.5 HYDROGEOLOGY 3-5 

3.5.1 Surficial Aquifer System 3-5 
3.5.2 Intermediate Aquifer System 3-5 
3.5.3 Groundwater Flow Directions 3-5 
3.5.4 Hydraulic Conductivity 3-7 
3.5.5 Aquifer Flow Rate 3-8 

4.0 NATURE AND EXTENT OF CONTAMINATION 4-l 
4.1 SOURCES 4-2 
4.2 ANALYTICAL RESULTS 4-2 

4.2.1 Surface Soil 4-2 
4.2.2 Groundwater 4-6 
4.2.3 Surface Water and Sediment 4-7 

5.0 CONTAMINANT FATE AND TFANSPORT 5-l 

6.0 HUMAN HEALTH RISK ASSESSMENT 6-l 
6.1 HUMAN HEALTH RISK ASSESSMENT (HHRA) 6-l 

6.1.1 Data Evaluation 6-l 
6.1.2 Selection of Human Health Chemicals of Potential Concern 

(HHCPC) ., .., ., 6-l 
6.1.2.1 Surface Soil 6-l 
6.1.2.2 Groundwater 6-5 
6.1.2.3 Surface Water and Sediment 6-5 

-Ill- 

TABLE OF CONTENTS 

Remedial Investigation, au 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Chapter Title 

1.0 INTRODUCTION ..... . 
1.1 PURPOSE OF REPORT. 
1.2 REPORT ORGANIZATION 
1.3 SITE BAGKGROUND . 
1.4 CONCEPTUAL MODEL 

2.0 STUDY AREA INVESTIGATION 
2.1 SURFACE FEATURE INVESTIGATIONS 
2.2 CONTAMINANT SOURCE INVESTIGATIONS 

2.2.1 Surface Water and Sediment Investigations 
2.2.2 Soil Investigation .... 
2.2.3 Groundwater Investigations 
2.2.4 Background Investigations 

3.0 PHYSICAL CHARACTERISTICS OF THE OPERABLE UNIT 4 STUDY AREA 
3.1 SURFACE FEATURES 
3.2 SURFACE WATER HYDROLOGY 
3.3 SOIL .... 
3 .4 GEOLOGY. . . . . . . . 
3.5 HYDROGEOLOGY ..... 

3.5.1 Surficial Aquifer System 
3.5.2 Intermediate Aquifer System 
3.5.3 Groundwater Flow Directions 
3.5.4 Hydraulic Conductivity 
3.5.5 Aquifer Flow Rate 

4.0 NATURE AND EXTENT OF CONTAMINATION 
4. 1 SOURCES . . . . . . 
4.2 ANALYTICAL RESULTS 

4.2.1 Surface Soil 
4.2.2 Groundwater 
4.2.3 Surface Water and Sediment 

5.0 CONTAMINANT FATE AND TRANSPORT 

6.0 HUMJLN HEALTH RISK ASSESSMENT . 
6.1 HUMAN HEALTH RISK ASSESSHENT (HHRA) 

6.1.1 Data Evaluation ..... 

Page No. 

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

2-1 
2-1 
2-1 
2-3 
2-3 
2-3 
2-5 

3-1 
3-1 
3-1 
3-1 
3 -4 
3-5 
3-5 
3-5 
3-5 
3-7 
3-8 

4-1 
4- 2 
4-2 
4-2 
4-6 
4-7 

5-1 

6-1 
6-1 
6-1 

6.1.2 Selection of Human Health Chemicals 
(HHCPC) 

of Potential Concern 

CEC-OU4 AI 
MVl,10 96 

6.1.2.1 Surface Soil 
6.1.2.2 Groundwater. 
6.1.2.3 Surface Water and Sediment 

-iii-

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



TABLE OF CONTENTS (Continued) 

Chapter Title Page No. 

6.1.3 Exposure Assessment 
6.1.3.1 Surface Soil 
6.1.3.2 Groundwater 

6.1.4 Toxicity Assessment 
6.1.5 Risk Characterization 

6.1.5.1 Surface Soil 
6.1.5.2 Groundwater 

6.1.6 Uncertainty Analysis 
6.1.7 Remedial Goal Options 

6.1.7.1 Surface Soil 
6.1.7.2 Groundwater 

7.0 ECOLOGICAL RISK ASSESSMENT 
7.1 SITE CHARACTERIZATION : : : : : : : 

7.1.1 Vegetative Cover 
7.1.2 Wildlife Habitat Characterization 
7.1.3 Rare, Threatened, and Endangered Species 

7.2 HAZARD ASSESSMENT AND SELECTION OF ECOLOGICAL CONTAMINANTS 0; 
POTENTIAL CONCERN 
7.2.1 Surface Soil 
7.2.2 Groundwater 

7.3 EXPOSURE ASSESSMENT : : : : : : : : : : : : : : : : : : : : : 
7.3.1 Calculation of Exposure Point Concentrations 
7.3.2 Terrestrial Wildlife 
7.3.3 Terrestrial Plants and Invertebrates 
7.3.4 Aquatic Receptors 

7.4 ECOLOGICAL EFFECTS ASSESSMENT : : : : : : : : : : : : : : : : 
7.4.1 Surface Soil 
7.4.2 Groundwater 

7.5 RISK CHARACTERIZATION : : : : : : : : : : : : : : : : : : : : 
7.5.1 Surface Soil 
7.5.2 Groundwater 

7.6 UNCERTAINTY ANALYSES 
7.7 CONCLUSIONS : : : : : : : : : : : : : : : : : : : : 

7.7.1 Surface Soil 
7.7.2 Groundwater 

8.0 CONCLUSIONS AND RECOMMENDATIONS 
8.1 CONCLUSIONS : : : : 
8.2 RECOMMENDATION 

REFERENCES 

6-5 
6-5 

6-11 
6-11 
6,ll 
6-11 
6-18 
6-18 
6-18 
6-18 
6-20 

7-l 
7-6 
7-6 
7-7 
7-7 

l-l 

7-9 
7-12 
7-12 
7-12 
7-16 
7-24 
7-24 
7-24 
7-24 
7-25 
7-25 
7-25 
7-29 
7-35 
7-42 
7-42 
7-43 

8-l 
8-l 
8-l 

-iv- 

Chapter 

6.1. 3 

6.1.4 
6.1.5 

6.1. 6 
6.1. 7 

TABLE OF CONTENTS (Continued) 

Exposure 
6.1.3.1 
6.1.3.2 

Remedial Investigation, au 4 

Naval Air Station Cecil Field 
Jacksonville, Flonda 

Title 

Assessment 
Surface Soil 
Groundwater . 

Toxicity Assessment 
Risk Characterization 
6.1.5.1 Surface Soil 
6.1.5.2 Groundwater. 
Uncertainty Analysis . 
Remedial Goal Options 
6.1.7.1 Surface Soil 
6.1.7.2 Groundwater 

Page No. 

6-5 
6-5 

6-11 
6 -11 
6,11 
6-11 
6-18 
6-18 
6-18 
6-18 
6-20 

7.0 ECOLOGICAL RISK ASSESSMENT. 7-1 
7.1 SITE CHARACTERIZATION. 7-6 

7.1.1 Vegetative Cover 7-6 
7.1.2 Wildlife Habitat Characterization 7-7 
7.1.3 Rare, Threatened, and Endangered Species 7-7 

7.2 HAZARD ASSESSMENT AND SELECTION OF ECOLOGICAL CONTAMINANTS OF 
POTENTIAL CONCERN . 
7.2.1 Surface Soil 
7.2.2 Groundwater 

7.3 EXPOSURE ASSESSMENT 
7.3.1 Calculation of Exposure Point Concentrations 
7.3.2 Terrestrial Wildlife ..... . 
7.3.3 Terrestrial Plants and Invertebrates 
7.3.4 Aquatic Receptors 

7.4 ECOLOGICAL EFFECTS ASSESSMENT 
7.4.1 Surface Soil. 
7.4.2 Groundwater 

7.5 RISK CHARACTERIZATION 
7.5.1 Surface Soil 
7.5.2 Groundwater 

7.6 UNCERTAINTY ANALYSES 
7.7 CONCLUSIONS .. 

7.7.1 Surface Soil 
7.7.2 Groundwater 

8.0 CONCLUSIONS AIm RECOMHENDATIONS 
8.1 CONCLUSIONS .. 
8.2 RECOHHENDATION 

REFERENCES 

CEC·OU4 RI 

MVL 10.96 -iv-

7-7 
7-9 

7-12 
7-12 
7-12 
7-16 
7-24 
7-24 
7-24 
7-24 
7-25 
7-25 
7-25 
7-29 
7-35 
7-42 
7-42 
7-43 

8-1 
8-1 
8-1 



APPENDICES 
Appendix A: 
Appendix B: 
Appendix C: 
Appendix D: 
Appendix E: 
Appendix F: 
Appendix G: 
Appendix H: 
Appendix I: 

TABLE OF CONTENTS (Continued) 

Remedial Investigation. OU 4 
Naval Air Station Cecil Field 

Jacksonville. Florida 

Sampling Rationale Memoranda 
Geatechnical Data 
Lithologic Logs/Construction Diagrams 
Complete Validated Data Set 
Analytical Data From Previous Investigations 
Human Health Risk Assessment 
Ecological Exposure and Effects Assumption 
Ecological Spreadsheets 
Results of Hydraulic Conductivity Testing 

APPENDICES 
Appendix A: 
Appendix B: 
Appendix C: 
Appendix D: 
Appendix E: 
Appendix F: 
Appendix G: 
Appendix H: 
Appendix I: 

CEC-OU4-.Rl 

MVLlO 96 

TABLE OF CONTENTS (Continued) 

Remedial Investigation, au 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Sampling Rationale Memoranda 
Geotechnical Data 
Lithologic Logs/Construction Diagrams 
Complete Validated Data Set 
Analytical Data From Previous Investigations 
Human Health Risk Assessment 
Ecological Exposure and Effects Assumption 
Ecological Spreadsheets 
Results of Hydraulic Conductivity Testing 

-v-



LIST OF FIGURES 

Remedial Investigation, OU 4 
Naval Air Station Cecil Ffeld 

Jacksonville, Florida 

Figure Title 

1-l 
2-l 
3-l 
3-2 
3-3 
4-l 
4-2 
6-l 
6-2 
6-3 
6-4 
6-5 
7-l 
7-2 
7-3 
7-4 

Site Location Map 
Sampling Location Map 
Surface Features and Topography 
Extent and General Description of Rubble Piles 
Geologic Cross Section A-A' 
Human Health Contaminants of Potential Concern in Surface Soil 
Human Health Contaminants of Potential Concern in Groundwater 
Complete Exposure Pathways for Human Receptors 
Cancer Risk Summary, Current Land Use 
Hazard Index Summary, Current Land Use 
Cancer Risk Summary, Future Land Use 
Hazard Index Summary, Future Land Use 
Ecological Communities 
Contaminant Pathway Model for Ecological Receptors 
Ecological Contaminant of Potential Concern Selection Process 
Upgradient Groundwater Monitoring Wells and Downgradient Surface 
Wa:er Sample Locations 

-vi- 

Figure 

1-1 Site Location Map 
2-1 Sampling Location Map 

LIST OF FIGURES 

Remedial Investigation, au 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Title 

3-1 Surface Features and Topography 
3-2 Extent and General Description of Rubble Piles 
3-3 Geologic Cross Section A-A' 
4-1 Human Health Contaminants of Potential Concern in Surface Soil 
4-2 Human Health Contaminants of Potential Concern in Groundwater 
6-1 Complete Exposure Pathways for Human Receptors 
6-2 Cancer Risk Summary, Current Land Use 
6-3 Hazard Index Summary, Current Land Use 
6-4 Cancer Risk Summary, Future Land Use , 
6-5 Hazard Index Summary, Future Land Use 
7-1 Ecological Communities , 
7-2 Contaminant Pathway Model for Ecological Receptors 
7-3 Ecological Contaminant of Potential Concern Selection Process 
7-4 Upgradient Groundwater Monitoring Wells and Downgradient Surface 

Water Sample Locations 



LIST OF TABLES 

Remedial Investigation, OU 4 
Naval Air Station Cecil Field 

Jacksonville, Rorida 

Table Title Paae No. 

2-l 
3-l 
4-l 
4-2 

4-3 
4-4 
4-5 
6-l 

6-2 

6-3 

6-4 

6-5 
6-6 
6-7 
6-8 
6-9 
7-l 
7-2 

7-3 

7-4 
7-5 
7-6 

7-7 
7-a 
7-9 

Monitoring Well Construction Detail Summary 2-4 
Hydraulic Conductivity Estimates for the Surficial Aquifer System 3-7 
Summary of Organic and Inorganic Detections in Surface Soil 4-3 
Summary of Organic and Inorganic Detections in Surficial Aquifer 
Groundwater 4-8 
Summary of Organic and Inorganic Detections in Intermediate Aquifer 4-10 
Summary of Organic Detections in Surface Water1 and Sediment 4-11 
Summary of Inorganic Detections in Surface Water and Sediment 4-12 
Selection of Human Health Contaminants of Potential Concern in 
SurfaceSoil..........................., 6-2 
Surface Soil Exposure Point Concentrations for Human Health Contami- 
nants of Potential Concern 6-4 
Selection of Human Health Contaminants of Potential Concern in 
Groundwater 6-6 
Groundwater Exposure Point Concentrations for Human Health Contami- 
nants of Potential Concern 6-8 
Summary of Potential Exposure Pathways, Operable Unit 4 6-10 
Current Land-Use Risk Summary 6-12 
Future Land-Use Risk Summary 6-15 
Remedial Goal Options for Surface Soil 6-19 
Remedial Goal Options for Unfiltered Groundwater 6-21 
Endpoints for Ecological Assessment 7-5 
Selection of Ecological Contaminants of Potential Concern in Surface 
Soil................................7-10 
Selection of Ecological Contaminants of Potential Concern in Ground- 
water ..,............................7-13 
Ecological Receptors Evaluated 7-17 
Exposure Parameters for Representative Wildlife Species 7-19 
Model for Estimation of Contaminant Exposures for Representative 
Wildlife Species 7-21 
Estimation of Bioaccumulation Factors 7-22 
Summary of Ecological Risk Assessment far Surface Soil 7-27 
Summary of Ecological Risk for Plants and Invertebrates in Surface 
Soil............................... 

7-10 Summary of Ecological Risk for Plants in Groundwater 
7-11 Comparison of Groundwater ECPC Exposure Concentrations with Surface 

Water Toxicity Benchmarks 
7-12 Comparison of Total Groundwater Concentrations from Upgradient 

Monitoring Wells with Total Surface Water Concentrations in 
Downgradient Portions of Rowe11 Creek 

7-13 Potential Sources of Uncertainty in Ecological Risk Assessment 

7-25 
7-31 

7-32 

7-36 
7-38 

-vii- 

LIST OF TABLES 

Remedial Investigation, OU 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Table Title Page No. 

2-1 
3-1 
4-1 
4-2 

4- 3 
4-4 
4- 5 
6-1 

6-2 

6-3 

6 -4 

6-5 
6-6 
6-7 
6-8 
6-9 
7-1 
7-2 

Monitoring Well Construction Detail Summary 
Hydraulic Conductivity Estimates for the Surficial Aquifer System 
Summary of Organic and Inorganic Detections in Surface Soil 
Summary of Organic and Inorganic Detections in Surficial Aquifer 
Groundwater 
Summary of Organic and Inorganic Detections in Intermediate Aquifer 
Summary of Organic Detections in Surface Water l and Sediment . 
Summary of Inorganic Detections in Surface Water and Sediment 
Selection of Human Health Contaminants of Potential Concern in 
Surface Soil . 
Surface Soil Exposure Point Concentrations for Human Health Contami
nants of Potential Concern . 
Selection of Human Health Contaminants of Potential Concern in 
Groundwater 
Groundwater Exposure Point Concentrations for Human Health Contami-
nants of Potential Concern . 
Summary of Potential Exposure Pathways, Operable Unit 4 
Current Land-Use Risk Summary 
Future Land-Use Risk Summary . 
Remedial Goal Options for Surface Soil 
Remedial Goal Options for Unfiltered Groundwater 
Endpoints for Ecological Assessment 
Selection of Ecological Contaminants of Potential Concern in Surface 
Soil . 

7-3 Selection of Ecological Contaminants of Potential Concern in Ground-
water 

7-4 Ecological Receptors Evaluated. 
7-5 Exposure Parameters for Representative Wildlife Species 
7-6 Model for Estimation of Contaminant Exposures for Representative 

Wildlife Species . 
7-7 Estimation of Bioaccumulation Factors 
7-8 Summary of Ecological Risk Assessment for Surface Soil 
7-9 Summary of Ecological Risk for Plants and Invertebrates in Surface 

Soil 
7-10 Summary of Ecological Risk for Plants in Groundwater. 
7-11 Comparison of Groundwater ECPC Exposure Concentrations with Surface 

Water Toxicity Benchmarks 
7-12 Comparison of Total Groundwater Concentrations from Up gradient 

Monitoring Wells with Total Surface Water Concentrations in 
Downgradient Portions of Rowell Creek 

7-13 Potential Sources of Uncertainty in Ecological Risk Assessment 

CEC-OV4-.RI 

MVL 10.96 -vii-

2-4 
3-7 
4-3 

4-8 
4-10 
4-11 
4-12 

6-2 

6-4 

6-6 

6-8 
6-10 
6-12 
6-15 
6-19 
6-21 

7-5 

7-10 

7 -13 
7 -17 
7-19 

7-21 
7-22 
7-27 

7-28 
7-31 

7-32 

7-36 
7-38 



GLOSSARY 

ABB-ET 
AQUIZ... 
ARARS 
ASTM 
AWQC 

BAF 
BEAR 
bls 
BRA 

CERCLA 

CLP 
CPC 

DQO 

ECPC 
EE 
ELCR 
EPC 
ERA 

FDA 
FDEP 
ft/day 

GIR 
G&M 
GSE 
GWE 

HEAST 
HHCPC 
HHRA 
HI 
HLA 
HQ 

IAS 
IR 
IRlS 

K 

LDso 
LOEC 

ABB Environmental Services, Inc. 
Aquatic Information Retrieval 
applicable or relevant and appropriate requirements 
American Society for Testing and Materials 
ambient water quality criteria 

bioaccumulation factor 
basewide ecological assessment report 
below land surface 
baseline risk assessment 

Comprehensive Environmental Response, Compensation. and Liability 
Act 
Contract laboratory Program 
contaminant of potential concern 

data quality objective 

ecological contaminants of potential concern 
Envirodyne Engineers 
excess lifetime cancer risk 
exposure point concentration 
ecological risk assessment 

Florida Department of Agriculture and Consumer Services 
Florida Department of Environmental Protection 
feet per day 

General Information Report 
Geraghty & Miller, Inc. 
ground surface elevation 
groundwater elevation 

Health Effects Assessment Summary Tables 
human health chemicals of potential concern 
human health risk assessment 
hazard index 
Harding Lawson Associates 
hazard quotient 

initial assessment study 
installation restoration 
Integrated Risk Icformacion System 

hydraulic conductivity 

low dose where 50 percent of animals die 
lowest observed effects concentrations 

ABB-f.C 
AQUE .. 
ARMs 
ASTM 
AWQC 

BAF 
BEAR 
bls 
BRA 

CERCLA 

CLP 
CPC 

DQO 

EGPG 
EE 
ELGR 
EPG 
ERA 

FDA 
FDEP 
ft/day 

GIR 
G&M 
GSE 
GWE 

HEAST 
HHCPC 
HHRA 
HI 
HLA 
HQ 

lAS 
IR 
IRIS 

K 

LDso 
LOEe 

CEC-OU4 AI 
MVL 10.96 

GLOSSARY 

ABB Environmental Services J Inc. 
Aquatic Information Retrieval 
applicable or relevant and appropriate requirements 
American Society for Testing and Materials 
ambient water quality criteria 

bioaccumulation factor 
basewide ecological assessment report 
below land surface 
baseline risk assessment 

Comprehensive Environmental Response, Compensation, and Liability 
Act 
Contract laboratory Program 
contaminant of potential concern 

data quality objective 

ecological contaminants of potential concern 
Envirodyne Engineers 
excess lifetime cancer risk 
exposure point concentration 
ecological risk assessment 

Florida Department of Agriculture and Consumer Services 
Florida Department of Environmental Protection 
feet per day 

General Information Report 
Geraghty & Miller, Inc. 
ground surface elevation 
groundwater elevation 

Health Effects Assessment Summary Tables 
human health chemicals of potential concern 
human health risk assessment 
hazard index 
Harding Lawson Associates 
hazard quotient 

initial assessment study 
installation restoration 
Integrated Risk Ir.:ormation System 

hydraulic conductivity 

low dose where 50 percent of animals die 
lowest observed effects concentrations 

~viii~ 



mg/kg 
I'g/kg 
I'g/i 

NAS 
NGVD 

OU 

PARCC 

PCBs 
PDE 

RBC 
RCRA 
RFI 
RGO 
RI/FS 
RTVs 

SCGs 
SFF 
SOUTHNAV-

GLOSSARY (Continued) 

milligrams per kilogram 
micrograms per kilogram 
micrograms per liter 

Naval Air Station 
·National Geodetic Vertical Datum 

operable unit 

precision, accuracy, representativeness, completeness, and 
comparability 
polychlorinated biphenyls 
potential dietary exposure 

risk-based concentration 
Resource Conservation and Recovery Act 
RCRA facility investigation 
remedial goal option 
remedial investigation and feasibility study 
reference toxicity values 

soil cleanup goals 
site foraging frequency 

FACENGCOM Southern Division, Naval Facilities Engineering Command 
SVOC semivolatile organic compound 

TAL 
TCL 
TDS 
TIC 
TOe 
TPH 
TRPH 

ueL 
USDA 
USEPA 
USGS 

voe 

CEC-OU4.RI 
MVL.l0,95 

. target analyte list 
target compound list 
total dissolved solids 
tentatively identified compound 
total organic carbon 
total petroleum hydrocarbons 
total recoverable petroleum hydrocarbons 

upper confidence limit 
U.S. Department of Agriculture 
U,S. Environmental Protection Agency 
U.S. Geological Survey 

volatile organic compound 

-ix-





,.... 
II: 
w 
~ « 
J: u 



'--



1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), has been contracted by the Department 
of the Navy, Southern Division, Naval Facilities Engineering Command (SOUTHNAV
FACENGCOM), to conduct a remedial investigation/feasibility study (RI/FS) for 
Operable Unit (OU) 4 (Site 10), Rubble Disposal Area, at Naval Air Station (NAS) 
Cecil Field in Jacksonville, Florida. The RI/FS has been completed under 
contract number N62467-89-D-0317-090 as part of the Navy's installation 
restoration (IR) program. This report presents the findings and conclusions of 
the RI and the baseline risk assessment (BRA). 

1.1 PURPOSE OF REPORT. The purpose of this report is to present the findings 
of the RI regarding past waste disposal activities at OU 4. Media evaluated 
include the site soil and groundwater as well as the surface water and sediment 
in Rowell Creek and a tributary to the north of OU 4. The RI further served as 
the mechanism for data collection to identify source and migration pathway 
characteristics and for collection of other information required to complete the 
BRA. The purpose of the BRA was to assess risks to human health and the 
environment from exposure to analytes detected in surface soil and groundwater 
at OU 4. 

1.2 REPORT ORGANIZATION. This report consists of eight chapters and has been 
prepared in accordance with Guidance for Conducting Remedial Investigations and 
FeasibiliLY SLudies Under CERCLA (U.S. Environmental Protection Agency [USEPA], 
1988a). Chapter 1.0 contains general information including the RI and BRA 
objectives, report organization, site-specific background information, and the 
conceptual model of site conditions. Chapter 2.0 discusses the activities 
undertaken to characterize the site conditions as well as the rationale for the 
sampling program implemented at OU 4. 

The physical characteristics of the study area, including the site topography, 
surface and subsurface soils, geology, hydrology, and ecology, are discussed in 
Chapter 3.0. The results of the chemical analyses of the groundwater, surface 
water, sediment, and soil samples collected for site characterization are 
presented in Chapter 4.0. Contaminant fate and transport are discussed in 
Chapter 5.0. The human health and ecological risk assessments are discussed in 
Chapters 6.0 -and 7.0, respectively. Chapter 8. a presents the overall conclus ions 
and recommendations for au 4. References and appendices are included at the end 
of the report. 

1.3 SITE BACKGROUND. OU 4, the Rubble Disposal Area, is located near the west
central boundary of Cecil Field approximately 1,000 feet northeast of the 
confluence of Rowell and Sal Taylor creeks as shown on Figure 1-1. au 4 
encompasses approximately 9 acres, having the approximate dimensions of 2,000 
feet from north to south and 200 feet from east to west. 

According to information obtained during an initial assessment study (lAS) 
conducLed by Envirodyne Engineers (EE) in 1985 (EE, 1985) and the Resource 
Conservation and Recovery Act (RCRA) facilities investigation (RFI) conducted by 
Harding Lawson Associates (HLA) in 1988 (HLA, 1988), au 4 was used by the base 
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Public Works Department as a rubble disposal area for a period of approximately 
20 years during the 1950s and 1960s. Wastes disposed of at the site included 
building dernoli tion debris, concrete, and other inert wastes such as tires, 
asphalt, and furniture. The wastes have reportedly been both buried, as 
suggested by the results of a geophysical survey conducted by HLA, and deposited 
directly on the land surface, as evidenced by the six rubble piles and scattered 
debris that remains partially visible through thick vegetation. Documentation 
regarding the quantity of debris dumped on the site is not available. No reports 
or evidence of hazardous waste disposal at the site have been discovered. 

A complete discussion of the findings of the above referenced lAS and RFI as well 
as other pas~ environmental investigations conducted at Cecil Field is presented 
in the General Information Report (GIR) (ABB-ES, 1996). 

1.4 CONCEPTUAL MODEL. It is anticipated that contaminants released to the 
environment from past rubble disposal on au 4 would be detected in site surface 
soils and groundwater. Impacts may also be evident in the surface water and 
sediments via overland flow and/or groundwater discharge in Rowell Creek and a 
tributary located along the northern boundary of OU 4. While, based upon 
information presented in the lAS and RFI, hazardous constituents are not 
expected, additional information on site surface soil and groundwater, and 
surface water and sediment in the tributary is considered necessary to complete 
a BRA. The BRA will evaluate whether there is a risk to human health or 
ecological receptors due to past rubble disposal activities. 
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2.0 STUDY AREA INVESTIGATION 

This RI was conducted in accordance with the workplan for au 4 as outlined in the 
Remedial Investigation and Feasibility Study Operable Units 3,4,5. and 6 Workplan 
(ABB-ES, 1994), and a memorandum dated July 14,1994, presented in Appendix A of 
this report. The memorandum documents modifications to the scope of the 
workplan. Based upon the historical use of the site as a rubble disposal area, 
with no reports of disposal of hazardous materials, it was the conser.sus among 
the regulatory agencies, specifically the USEPA and the Florida Department of 
Environmental Protection (FDEP) as well as the U.S. Navy and the Navy's 
environmental consultant, ABB-ES, that reduction of the scope of the field 
sampling program as outlined in the workplan was warranted. The following 
activities were performed during this RI: 

review of available documentation regarding the findings of previous 
investigations of au 4; 

site reconnaissance; 

mapping of all surficial rubble piles; 

installation and sampling of a single, shallow groundwater monitoring 
well downgradient of the largest rubble pile; 

collection and chemical analysis of six surface soil samples, 
surface water and sediment samples, and groundwater samples from 
of four existing wells; 

two 
each 

hydraulic conductivity testing in all five au 4 monitoring I.,rells; and 

groundwater level elevation measurements. 

2.1 SURFACE FEATURE INVESTIGATIONS. Investigations completed to characterize 
existing surface features at the site included a site reconnaissance, a survey 
of the positions of all sampling locations and the extent of visible rubble 
piles. Information regarding surface features observed during site reconnais
sance is summarized in Section 3.1. The locations of all media sampling points 
are shown on Figure 2-1. 

2.2 CONTAMINANT SOURCE INVESTIGATIONS. Information on the source of materials 
placed at OU 4 was evaluated during the lAS (EE, 1985) and the RFI (HLA. 1988). 
A ccmplete discussion of the findings of the above referenced lAS and RFl is 
presented in the GIR (ABB-ES, 1996). 

Contaminant source investigations completed during this Rl included a review of 
the lAS, RFl, and historical aerial photographs, a site reconnaissance, 
monitoring well installation, and the chemical analysis of surface soil, surface 
water, sediment, and groundwater samples. 

CEC-OU4 AI 
MVL1C96 2-1 



(rrr-r.0~~ ': \ ~\ -"ill Flightline i,l, 
~ \ \ apron t 

?: ",' L ) \ CEF-IO-SW/SOI = N ' ~ , 'c 1, " ."'-'-
r! ~\' \} Tributa~ "2~\ llilll ---,L--- l'~ 

~V J(\ \ lWil' 
j ( :;:;i,\ \~~,-~~,J======= 

CEF-IO-4S 

:\ rY"\\r\ 

RC-SW/SO-5 ~~ '\\ \ r 
~ }/J \ \ tjCEHO-ID 

/ ~ (~ \ %,\~ 
,J ~f ('\, ;{" \ CEH 0-3S \ 1,,\ \ 

~~~ \..>~ "~' '"' ~' '\ ~ ,~ \ C-SW/50i 6 .( .~.-~ ~" x <..,,® 
PERIMETER ROAD "\)'~' \:~ Rc-sw/sL7 

~ I ® 
I 

I '~ ~ is ,.JJI 

I ~ I 1-' I 

,--------------,,;' (CEF -10-55 I 

tRC - SW /5D-8 ~ 'f 
t J { 

Approximate site boundary 

Treeline 

CEF-ID-SW/S02 ~ \ " ( : 

CEF -I 0-SS3 

CEF -1 0-SS4 

CEF-IO-SS5 

RC-5W/5D-8A 
CEF-IO-SS6 

~ Access road 
'RC-SW/SD-g~~{ t 

i::, Surface water and sediment , '> J (I \.. 
sample location with designatio (CEF-10-2~1 C 'II (..\ ~v 

,eEF-IO-55 I > ~" _ JVpERIMETER ROAD 
, Monitoring well location t 
~, ~ ,-------~ Fence with designatIOn _ ~ 

CEF~,O-SSl Surface soil sample location I:," __ }~'--"~'! \ i'r-,<'I~ 
-2.-. with designation '- --_~ ~ ,(I J 
Jl'lli Grass >:..-----" ~ ) (A \ -) 

~----------------------~ ~ l'c Manmade 
a~ .... ~~2~O~O~~400 ,( \\c drainage .......... I I C l.,. ditch , ( . , 
~CALI:.; 1 INCH - 40a FEET \ ~ 

FIGURE 2-1 
SAMPLING LOCATION MAP 

H \ CE'\CLJ~ RI\ RI04\PS-N;.AM 10-: 5-96 

CEC·OU4 RI 

MVL 10.96 2-2 

REMEDIAL INVESTIGATION 
OPERABLE UNIT 4 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 



2.2.1 Surface Water and Sediment Investigations Two sets plus a duplicate set 
of surface water and sediment samples (CF10SWSD1, CF10SWSD2, CF10SWSD2D) were 
collected from the Rowell Creek tributary located along the northern boundary of 
the site as shown on Figure 2-1. In the sampling location nomenclature, rrSD II and 
"SWI! denote sediment and surface water, respectively. The "DlI following SD2 
denotes a field duplicate taken at SD2. 

Field measurements of surface water pH, temperature, turbidity, conductivity, and 
dissolved oxygen were recorded at each sample location by field personnel. 
Surface water and sediment samples were submitted for Contract Laboratory Program 
(GLP) target compound list (TCL) organics, target analyte list (TAL) inorganics 
and total recoverable petroleum hydrocarbons (TRPH). Total organic carbon (TOG) 
analyses were completed for all sediment samples. Wet chemistry analyses were 
performed on the surface water samples including hardness, total dissolved 
solids, alkalinity, chloride, total phosphorus, sulfate, sulfide, and total 
kjeldahl nitrogen. Hexavalent chromium analysis was performed on surface water 
sample CF10SW2 and its duplicate CF10SW2D, to evaluate whether or not this more 
toxic form of chromium is present. The results of the TGL, TAL, and TRPH 
analyses of surface water and sediment samples are discussed in Subsection 4.2.3. 
The results of the wet chemistry analyses are included in Appendix D. 

In addition to the samples collected during this RI, the results of a series of 
surface water and sediment samples collected in Rowell Greek during the 
evaluation of OU 1 (ABB-ES, 1994b) were also reviewed. The locations of samples 
RCSwSD4, RCSWSD5, RCSWSD6, RCSWSD7, RCSWSD8, RCSWSD8A, and RCSWSD9 are indicated 
on Figure 7 -4. 

2.2.2 Soil Investigation Six surface soil samples plus one duplicate sample 
(CF10SS1, CF10SS2, CF10SS3, CF10SS4, CF10SS5, CF10SSSD, and CF10SS6) were 
collected on the downgradient sides of exposed rubble piles and in other selected 
areas of the site to support the assessment of health and ecological risks from 
exposure to site soils. The soil samples were collected from the interval of 0 
to 12 inches below land surface (bls) and submitted for GLP analysis of TCL 
parameters, TAL parameters, TRPH, and percent moisture. The results of the soil 
analyses are discussed in Subsection 4.2.1. 

A single geotechnical sample, CF10SS5G, was collected from the vadose zone at a 
depth of 0 to 2 feet bls and submitted for the analysis of soil moisture content 
(American Society for Testing and Materials [ASTM] D-2216), Atterberg limits 
(ASTM D-4318), cation exchange capacity (SW9081), bulk density (ASTM E12-70), and 
sieve and hydrometer particle size distribution (ASTM D-421 and 422) (ASTM, 
1994). The laboratory data sheets are presented in Appendix B of this report. 

2,2.3 Groundwater Investigations 

Groundwater Sampling Groundwater samples were collected for chemical analysis 
from four existing wells (CEF-10-ID, CEF-IO-2, CEF-10-3S, CEF-10-4S) and one 
newly installed well (CEF-10-5S). 

Shallow monitoring well CEF-10-5S was installed in March 1995 during this RI. 
The well was constructed in a location downgradient of the largest visible rubble 
pile on OU 4. 
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The locations of all of the monitoring wells are shown on Figure 2-1. A summary of the cons'truction details is presented in Table 2-1. Monitoring well lithologic logs and construction diagrams are presented in Appendix C. 

Table 2-1 
Monitoring Well Construction Detail Summary 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Well 
Number 

CEF-10-1D 

CEF·10·2 

CEF·10·3S 

CEF·10-4S 

CEF·10·5S 

Date 
Installed 

3/84 

6/8/87 

6/~ 1/87 

6/11/87 

3/2/95 

Land Surface 
Elevation' 
(feet, msl) 

68.8 

48.0 

56.1 

56.0 

52.8 

Total Depth 
01 Weill 

(feet, bls) 

115 

38 

24 

30 

12.2 

1 Elevation of northeast corner of concrete pad. 
2 Measured from land surface elevation', includes any sump. 
3 Measured from land surface elevation. 
-4- Open hole construction, 
5 Depth to groundwater measured on April 15-16, 1995. 

Notes: msl = mean sea level. 

Depth of 
Screened 
IntervaJ3 

(feet, bls) 

95· '115 

9.8·29.8 

10·20 

9.9·29.9 

3.2· 13.2 

Groundwater 
ElevationS 
(feet, msl) 

62.87 

49.65 

53.76 

51.19 

51.19 

NA = not available. 

Uthology 
Screened 

Upper 5 feet 
limestone, lower 
15 feet clay. 

Upper 9 feet silty 
to clayey sand, 
lower 11 1eet 
sand, 

Sand 

Upper 7 feet 
sand, 5 teet clay
ey sand, 6 feet 
sand, lower 2 
feet clay. 

Silty Sand. 

bls =: below land surface. 
D = deep monitoring well. 

HSA = hal/ow-stem auger. 
S = shallow monitoring well. 

Constructio.n 
Method 

NA 

HSA 

HSA 

HSA 

HSA 

Groundwater samples were collected from all monitoring wells during April and May 1995. Prior to the collection of groundwater samples, all wells were developed in accordance with procedures outlined in the Workplan for aus 3, 4, 5, and 6 (ABB-ES, 1994). The groundwater samples were analyzed according to USEPA CLF procedures for TCL organics, TAL inorganics, cyanide, sulfides, TRFH, total dissolved solids, TOe, and maj or cations and anions. Sample analyses were performed in' accordance with USEPA Level IV requirements. Data validation was performed on all analytical results in accordance with USEPA Functional Guidelines (USEFA, 1991). The results of the TCL organics, TAL inorganics, cyanide, and TRfH analyses are discussed in Subsection 4.2.2. The resul ts of all other analyses ~re pre5ente~ in Appendix D. 

Aquifer Testing In situ hydraulic conductivity tests (slug tests) were conducted on all five monitoring wells at au 4 in accordance with the methods specified 
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in the workplan. The aquifer slug test data were analyzed using a computer 
program (G&M, 1989) based on the Bouwer and Rice (1976) method (unconfined 
aquifer slug test) for wells completed in the surficial aquifer and the Cooper 
and Others (1973) method for the shallow rock aquifer. The results of the 
aquifer slug tests are presented in Subsection 3.5.4. 

Groundwater Level Measurements. Groundwater level measurements were collected 
monthly for the period between February 1994 to April 1995 from all monitoring 
wells in accordance with methods described in the workplan. The results of the 
groundwater level monitoring are discussed in Subsection 3.5.3. 

2.2.4 Background Investigations A sampling program was designed to characterize 
existing background conditions for NAS Cecil Field and to support the RI and BRA 
for various operable units including OU 4. The background monitoring network, 
originally established during the investigation of OU 1, consisted of monitoring 
well installation and the collection of surface soil, subsurface soil, and 
groundwater samples. Surface water and sediment sampling were also completed 
over much of the drainage system for NAS Cecil Field. Refer to Appendix H in the 
RI/FS Report for OU 1 (ABB-ES, 1994b) for a detailed summary of the background 
sampling program. 

Background sample locations for groundwater selected for comparison with OU 4 
data include CFBKMW1S, CFBKMW2S, CFBKMW4S, CFBKMW4SD, CFBKMW5S, CFBKMW7S, and 
CFBKMW8S. The two soil types present at OU 4, Albany Fine Sand and Wesconnett 
Fine Sand, are included in a background data set statistically identified as a 
single population. The data set includes background sample locations CEFBSS05, 
CEFBSS06, CEFBSS07, CEFBSS08, CEFBSS09, CEFBSS09D, CEFBSS10, CEFBSSll, CEFBSS12, 
CEFBSS13, CEFBSS14, and CEFBSS15. 

CEC-OU4.AI 
MVL.l0.96 2-5 





o 
('t) 

II: 
w 
Ii: 
<I: 
:r 
u 





3.0 PHYSIGAL CHARACTERISTICS OF THE OPERABLE UNIT 4 STUDY AREA 

This chapter presents a description of the physical characteristics of the OU 4 
study area. Discussion of the physical characteristics is divided into the 
following sections: surface features, surface water hydrology, soil, geology and 
hydrogeology, and ecology. 

3.1 SURFAGE FEATURES. The OU 4 area of investigation covers approximately 9 
acres and extends from Perimeter Road north approximately 2,000 feet and is up 
to 200 feet wide. The site is bounded to the north by a tributary of Rowell 
Creek, to the east by an unpaved access road, and to the south by Perimeter Road. 
Undeveloped woodlands bound the site to the west. The adjacent parcels to the 
north, east, and south are also undeveloped and wooded. The closest developed 
area is the west end of the east-west oriented flightline, located within 500 
feet to the northeast of OU 4. 

The general slope of the site is downward toward Rowell Creek from an approximate 
elevation of 65 feet National Geodetic Vertical Datum (NGVD) along the eastern 
boundary to a low of approximately 50 feet NGVD near the southwestern corner. 
According to information presented in the Basewide Ecological Assessment Report 
([BEAR] ABB-ES, 1996a), along the easternmost edge of the site adjacent to the 
unpaved access road, disturbed upland species are encountered. Beyond the 
disturbed area on the northern two thirds of the site, the vegetation transitions 
from mixed pine/hardwood forest to mixed upland forest. The southern one third 
of the site is primarily a floodplain swamp associated with Rowell Creek. A 
relatively small area of transitional upland mixed forest/floodplain forest 
species is also present in the south-central region of the site. Several rubble 
piles are visible in the southern region of the site. Surface features and 
topography are presented on Figure 3 -l. A map of the extent and general 
description of visible rubble is presented on Figure 3-2. 

3.2 SURFACE WATER HYDROLOGY. Review of the U.S. Geologic Survey (USGS) 7.5 
Minute Series Topographic Map, Fiftone Quadrangle, dated 1993 suggests that 
surface water on au 4 flows west and southwest across the site toward Rowell 
Creek. Rowell Creek flows southward offbase toward its confluence wi th Sal 
Taylor Creek approximately 1,000 feet to the south of au 4. Surface water may 
also be channeled locally by a shallow, east-west oriented, drainageway present 
across the central region of the site. As can be seen from Figure 3-2, the land 
surface contours in the vicinity of the tributary located along the northern site 
boundary suggest that the site slopes generally westward toward Rowell Creek. 
Therefore, in general, surface water from au 4 is expected to flow westward 
toward Rowell Creek, rather than northward toward the tributary. 

Rowell Creek and Sal Taylor Creek have been classified as Class III wal.:ers by the 
FDEP and, as such, are designated for recreation, propagation, and management of 
fish and wildlife and are not used for drinking water resources (Jacksonville 
Area Planning Board, 1980). 

3.3 SOIL. The U.S. Department of Agriculture (USDA) Soil Conservation Service 
Soil Survey of Duval County (USDA, 1978) has classified the maj ority of the soil 

CEC·OU4 AI 
MVL.l0.96 3-1 



60 

l-
I 

/ 
~ 

\ 
'( =\ 
~ 60 

~ 
70 

x 

~ ERIMETER ROAD '\0 
LEGEND 

Approximote site boundary 

I''''' Treeline 

Berm 

;;;:.;-::/:/- Ex Dosed trench 

-- 60 Index contours. ct 10-foot 

intervals (feet National Geodetic 
Vertical Dalum, NGVD) 

lLJJJl Gress 

a 200 400 ____ • I 
SCALE: 1 INCH _ 400 

FIGURE 3-1 
SURFACE FEATURES AND 
TOPOGRAPHY 

I-< CEF' OU4 RI RI04 PS 05-30-96 

CEC-OU4.AI 

MVl.l0.96 

FEET 

llilll 

3-2 

ill.l' 

llWl 

Flightline 
Apron 

c 
~"" 

( 

~ess rood 

I~/ L 
(~ vJ-..! 
I "--PERIMETER ROAD 

Fence 

50 

REMEDIAL INVESTIGATION 
OPERABLE UNIT " 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

., 



(\ 
N 

~ 
0 200 400 .-.-- i 
SCALE; 1 INCH = 400 fEET 

NOTES; 
Description of Debris 

Debris 
Pile No. Observed Contents 

2 

3 
4 
5 

Large pieces of concrete rubble, 
slabs and piers. 
Scrap metal, broken concrete blocks, 
clay bricks, small pieces of concrete 
rubble. 
Large pieces of concrete rubble, slabs. 
Large pieces of concrele rubble, slabs. 
Scrap melal, concrete rubble, asphalt, 
broken clay pipe. 

) 
, , 

-~ 

Tributary 

1\1 ~ 

\ II 

\ \ 

\~ 
\ 

J.I..U!...L 

llJ.ll.l Flightline 
apron 

ill'l 

lliill 

Jllil 

lliill 

i; 
i; CEF-IO-SS4 

I i; \ x 

PERIMETER ROAD o \-<\ 

I 
% ':r CEF -I 0-SS5 

I CEFlO'\' r/) CEHO-SSE 

~----~-:~-:-:~-i~-uD-~~-ele-e-~-~:-O-I-~'11
1 , !@[1; 

Access road 

O//;-:::---:/: Exposed trench I »i' (-v~_\ r 
CEf-IHS 11'1 CEF-IO-2"'~>--~_ ~ Moniloring well localion . 't;;, /;/ i PERIMETER ROAD 

with deSignation :,lllll =--0: ~ ~ r' ~./ ~ ,,';:;;::;;:;:;;;;;;;;;;~===x:==::j 
CE'-IO-SSI '! ;; -0:':<" ~~A 

, Surlace soil sample _~:~~. :::::::~!;;'O~'~~L("I \_fi\ Fence ® location with designation _ ,,1) VJ 

JJ.:.L Grass --,~ \ 

" ---~ \ CD Debris pile number ~ 

FIGURE 3-2 
EXTENT AND GENERAL DESCRIPTION OF 
RUBBLE PILES 

H C~ OU4\RI' RI04' PS-NM~ 10-2.3-96 

CEC-OU4 RI 
MVL 10.96 3,3 

Manmade 
drainage 
ditch 



at au 4 and the immediately adjacent area as Albany Fine Sand. The rema~n~ng 
soils) a narrow band across the central and southwestern regions of the site~ are 
classified as Wesconnett Fine Sand. Descriptions of the Albany and Wesconnett 
Fine Sands are presented in the GIR (ABB-ES, 1996). It should be noted that the 
maj or portion of the fieldwork for the soil survey was cornple~ed during the 
period between 1973 to 1976, and soil names and descriptions Were approved in 
1976. Although the soil survey was conducted after the cessation of disposal 
operations at au 4, the soil descriptions assigned to the site do not reflect 
usage of the site as a rubble disposal area. 

The areal distribution of the Albany soils at au 4 generally corresponds to the 
upland areas of the site. The areal extent of the Wesconnett soils at au 4 
generally corresponds to the drainageway across the central region of the site 
and the area characterized as a floodplain swamp. 

3.4 GEOLOGY. This section presents the site-specific geology for au 4. Refer 
to the GIR (ABB-ES, 1996) for a discussion of the historic and regional geology 
and hydrology. The subsurface geologic materials recovered during drilling 
operations at au 4 by G&M, HLA, and ABB-ES, Inc., indicate that the site is 
underlain with approximately 84 feet of undifferentiated sediment. The upper 13 
to 20 feet consists of brown to light brown silty sand to sand. A gray to green
gray clayey sand unit is next encountered. The clayey sand ranges in thickness 
from less than 1 foot at monitoring well CEF-IO-3 near the central region of the 
site to 6 feet at monitoring wells CEF-IO-2 and CEF-IO-4 near the southern and 
northern ends of the site, respectively. The borehole for well CEF-IO-5 was 
terminated at a depth of 15 feet bls and did not encounter the clayey sand. A 
layer of gray fine sand ranging in thickness from 14 feet at CEF-IO-2 to 6 feet 
at CEF-I0-4.is encountered beneath the clayey sand. The fine sand was not ,! 
encountered at CEF-IO-3. A layer of gray, sandy, lean clay is next encountered 
at depths of 21 feet to 35 feet bls, having a minimum thickness of 2 to 4 feet 
across the study area. The boreholes for wells CEF-IO-2, CEF-10-3, CEF-IO-4, and 
CEF-IO-5 were all terminated in or above the lean clay. 

Monitoring well CEF-IO-l, the only well penetrating the intermediate aquifer in 
the upper zone of the Hawthorn Group discussed below, was drilled just east of 
OU 4. The soil descriptions for soils encountered in the upper 37 feet of CEF-
10-1 do not correlate well with the near surface soils encountered in the shallow 
wells. Red to orange clay to clayey sands were reported from 4 to 18 feet bls 
at CEF-lO-l. These soils were not encountered in the shallow borings. The 
difference in lithology is partially due to the fact that the ground surface 
elevation at CEF-IO-1 is 12 to 20 feet above the ground surface elevations 
measured at the shallow wells. An acceptable correlation appears beginning at 
a depth of 37 feet bIs (+31 feet NGVD) at CEF-IO-l and between 13 to 20 feet b1s 
(+35 to +39 feet NGVD) in wells CEF-IO-2, CEF-10-3, and CEF-IO-4. A sequence of 
sandy clay, sand, and clay with clayey sand lenses encountered at CEF-lO-l 
corresponds with similar materials encountered in the shallow wells. The clay 
with clayey sand lenses present in CEF-10-1 at an elevation of +26 NGVD is 
probably the lean clay layer encountered in CEF-10-2, CEF-IO-3, and CEF-IO-4 at 
elevations of +13 feet NGVD, +35 feet NGVD, and +28 feet NGVD, respectively. As 
stated above, the boreholes for wells CEF-10-2, CEF-IO-3 and CEF-10-4 did not 
completely p~ss through the lean clay. The lean clay layer is 9 feet thick at 
CEF-IO-l. 
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The soils beneath the lean clay at CEF-IO-l consist of a 14-foot-thick bed of fine sand with clay lenses followed by a bed of soft clay 18 feet thick. A hard limestone unit approximately 16 feet thick is encountered from 84 to 100 feet bis. The top 9 feet of the limestone unit contains soft clay. A soft white clay is present below the limestone from 100 to 115 feet bls, which is the total depth of monitoring well CEF-10-lD. Lithologic logs are presented in Appendix C. A geologic cross section through boring locations CEF-IO-2, CEF-IO-5S, CEF-I0-35, and CEF-I0-45 is presented on Figure 3-3. 

3.5 HYDROGEOLOGY. There are three water-bearing systems at OU 4. According to the Florida hydrostratagraphic nomenclature (Scott, 1988), these units, from most shallow to deepest are the surficial aquifer system, the carbonate-rich Upper Zone of the Hawthorn Group, referred to as the intermediate aquifer, and the Floridan aquifer system. 

At au 4, the surficial aquifer system is present in the upper 84 feet of undifferentiated sediments described above. The intermediate aquifer consists of the limestone encountered at a depth of 84 feet bls in CEF-IO-l. Groundwater samples were collected from wells completed in the surficial and intermediate aquifers. The Floridan aquifer system was not penetrated during this investigation because the overlying Hawthorn Formation, in excess of 300 feet thick in the study area~ acts as a confining layer. A brief discussion of the hydraulic characteristics of each unit sampled is presented in subsequent sections below. 

3.5.1 Surficial Aquifer System The surficial aquifer system in the area of au 4 is composed of undifferentiated sediments and is not separated into an upper and lower zone based on geology, but rather is considered as one unit. The undifferentiated sediments consist of mostly quartz sand with some clayey sand and clay. The surficial aquifer system is unconfined. 

3,5,2 Intermediate Aquifer SYstem In addition to its clay rich sediment, the Hawthorn includes near its top a locally continuous carbonate unit composed of dolomite with significant secondary porosity (e.g., fractures). This carbonaterich unit forms the historical "rock aquifer" or "secondary artesian aguifer,1I a water-bearing unit widely used in this region as a private drinking \vater source. In the NAS Cecil Field area, the unit is approximately 20 to 25 feet thick and occurs at a depth of 100 to 125 feet bls. The limestone was encoun~ered at au 4 at a depth of 84 to 100 feet bls in monitoring well CEF-IOID. The total depth of well CEF-IO-ID is 115 feet bls. The total thickness of the entire Hawthorn Group (including the underlying clayey confining beds) exceeds 300 feet in this area (Scott and others, 1991). 

3.5.3 Groundwater Flow Directions 

Surficial Aquifer System. The groundwater flow direction in the surficial aquifer is expRcted to follow topographic contours and is, therefore, estimated to the west-southwest toward Rowell Creek (Figure 3-3). Groundwater flow directions presented in the recently published USGS document, Groundwater Flow in the Surficial Aquifer System and Potential Movement of Contaminants from Selected Waste Disposal Sites at Cecil Field Naval Air Station, Jacksonville, Florida (USGS, 1996), support the estimated flow direction. 
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Intermediate Aquifer System. The groundwater flow direction in the intermediate 
aquifer in the vicinity of the site could not be directly determined since only 
one well, CEF-IO-l, completed in the intermediate aquifer was used during this 
investigation. A review of literature indicates the groundwater flow in the 
intermediate aquifer is to the northeast in the vicinity of OU 4 (G&M, 1983). 

There were no well clusters constructed to provide groundwater-level data from 
the surficial and intermediate aquifers at a single location. A comparison 
between groundwater levels measured in CEF-IO-l (average groundwater elevation 
[GWE] 62.81 feet NGVD, ground surface elevation [GSE] 68.8 feet NGVD,) and CEF-
10-3 located 350 feet to the southwest (GWE 54.20 feet NGVD, GSE 56.1 feet NGVD) 
reveals that the potentiometric surface in the intermediate aquifer is higher 
than the piezometric surface in the surficial aquifer I assuming that the 
potentiometric surface of the intermediate aquifer is constant over the 350 fe~t 
to CEF-IO-3. These measurements suggest the potential exists for movement of 
groundwater upward from the intermediate to the surficial aquifer in the vicinity 
of OU 4. This phenomenon is also described by G&M (1983). 

3.5.4 Hydraulic Conductivity Slug tests were conducted in all four shallow 
wells and the single deep well used during this investigation to estimate 
hydraulic conductivity (K). The calculated hydraulic conductivities for the 
surficial aquifer are summarized in Table 3-1. The mean K value for the shallow 
wells is 2.2 feet per day (ft/day). The calculated hydraulic conductivity for 
the intermediate aquifer is 0.1 ft/day. Pumping tests of the surficial and 
intermediate aquifers were conducted by the USGS during a 6 -week period in 
September and October 1994. The results are summarized in a memorandum dated 
March 9, 1995 (USGS, 1995). The site of the pumping test was located near the 
northwest corner of NAS Cecil Field approximately 1.8 miles north of OU 4. The 
results of the tests yield lateral hydraulic conductivity estimates of 5 ft/day 
for the surficial aquifer and 36 ft/day for the intermediate aquifer. 
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Table 3-1 
Hydraulic Conductivity Estimates for the Surficial Aquifer 

System 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Well Kin ft/day 

CEF-10-2 

CEF-10-3S 

CEF-10-4S 

CEF-10-5S 

Surficial AquIfer System: 
mean = 2.2 ft/day. 
median = 1.6 ft/day. 

4.9 

1.9 

1.4 

0.6 

Notes: Kin ftjday = hydraulic conduc1ivity from slug test data in teet per day. 
S = shallow monitoring well. 
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3.5.5 Aquifer Flow Rate Typically, a seepage velocity could be calculated using 
an estimated effective porosity and calculated horizontal gradient and K values. 
The horizontal gradient is determined using groundwater elevations at two points 
(wells) on a line generally parallel to the direction of groundwater flow. au 
4 is relatively long and narrow with the long axis of the site perpendicular to 
the groundwater flow direction, hence placement of wells on the site was also on 
a line generally perpendicular to groundwater flow. Since no two wells are on 
a line that is parallel to the groundwater flow direction, a meaningful seepage 
velocity could not be calculated. 

It should be noted that this evaluation of au 4 is not dependent upon determina
tion of a seepage velocity, thus the lack of a seepage velocity in this case does 
not represent a data gap. 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

The investigation of au 4 has been conducted in three phases, including the lAS 
in 1985, the RFl in 1988, and this Rl conducted during 1995. Both the RFl and 
Rl included field programs during which physical and chemical data were obtained. 
The RI. however, represents the most comprehensive set of physical and chemical 
data developed to date. For this reason, discussion of the nature and extent of 
contamination at au 4 focuses on the data obtained during the RI. A complete 
discussion of the findings of the lAS and RFI is presented in the GIR (ABB-ES, 
1996) . 

Descriptions of the sample collection methodology and decontamination procedures 
for field sampling equipment are presented in the Remedial Investigation and 
Feasibility Study Operable Units 3, 4, 5, and 6 Sampling and Analysis Plan (ABB
ES, 1994). Investigation-derived waste was managed in accordance with the 
Investigation-Derived Waste Management Plan (ABB-ES, 1994c). 

The complete TCL and TAL data set for all media during this RI is presented in 
Appendix D. Chemical analytical data from previous investigations are presented 
in Appendix E. 

Discussion of the nature and extent of contamination at au 4 is structured 
according to the RI/FS guidance (USEPA, 1988a). The source of contamination is 
described first in Section 4.1. In Section 4.2, the analytical results for 
environmental media sampled during the investigation are discussed in the 
following order: surface soil, groundwater, surface water, and sediment. Wi thin 
each medium, analytical fractions are discussed in the following order: volatile 
organic compounds eVOCs), semivolatile organic compounds (SVOCs), pesticides and 
polychlorinated biphenyls (PCBs), TRPH, and inorganics. Tables included in the 
text present a summary of all analytes detected. However, only those analytes 
that were detected at concentrations exceeding guidance concentrations or were 
identified as contaminants of potential concern (epCs) in the BRA are discussed 
in the text. 

In the case of duplicate samples, the average of the sample and its duplicate is 
used for consistency with the procedure employed in the BRA. In accordance with 
that procedure, if either the sample or duplicate is reported as not detected, 
half of the reported detection limit value is used as the concentration for that 
sample or duplicate. 

The chemical analytical data collected during this investigation of au 4 have 
been subjected to data validation and evaluation. Data quality indicators 
include the precision, accuracy, representativeness, completeness, and 
comparability (PARCC) of the analytical data on a per medium basis. PARCC 
report:s summarize the quality control measures taken during the investigation and 
discuss the suitability of the data for use in this investigation. In general, 
the data set was found to comply with PAACC criteria and is considered acceptable 
for use in this RI and the associated BRA. The PARCe summary reports are 
available upon request. 

An evaluation was made of the chemical analytical results for each medium 
investigated by comparing the results to background criteria and applicable or 
relevant and appropriate requirements (ARARs). The background criteria are twice 
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the mean of the concentrations detected in background samples for each respective 
medium. The background screening program is briefly discussed in Subsection 
2.2,4. For a more detailed discussion, refer to Section 2,9 and Appendix H in 
the RI Report for OU 1 (ABB-ES, 1994b). 

The ARARs selected for the evaluation were as follows: 

Surface Soil: 

Groundwater: 

Soil Cleanup Goals (SCGs) for Florida, as listed in a 
memorandum dated September 29, 1995, J .M. Ruddell. 
Director, Division of Waste Management to District 
Directors and Waste Program Administrators. FDEP (FDEP, 
1995). 

FDEP Groundwater Guidance Concentrations, dated June 
1994 (FDEP, 1994), which include the Florida Primary and 
Secondary Drinking Water Standards and guidance concen
trations promulgated under Chapter 62-550, Rules and 
Regulations of the State of Florida. 

4.1 SOURCES. The possible source of contamination at au 4 consists of concrete 
rubble, building demolition debris, and other inert wastes such as tires, 
asphalt, and furniture placed at the site by the base Public Works Department 
during the 1950s and 1960s. Documentation regarding the quantity of debris 
dumped on the site is not available. No reports or evidence of hazardous waste 
at the site have been discovered. No samples of the rubble were collected for 
chemical or physical characterization, 

4.2 ANALYTICAL RESULTS. 

4.2.1 Surface Soil Soil samples were collected from a total of six locations 
across OU 4 during the 1995 investigation. All of the detected analytes are 
summarized in Table 4-1. Analytes identified as human health or ecological CPCs 
are highlighted in the table. The distribution of the analytes identified as 
human health CPCs is presented on Figure 4-1. 

VOCs in Surface Soil. Methylene chloride ",,,as detected in one of six soil samples 
(CFIOSS6) at a concentration of 3J micrograms per kilogram (I'g/kg). The detected 
concentration does not exceed the FDEP SCC of 16 milligrams per kilogram (mg/kg) 
in a residential setting. Methylene chloride was identified as a contaminant of 
ecological concern in the BRA and is discussed further in Chapter 7.0. The 
detection of methylene chloride in the sample may be due to laboratory 
contamination rather than its actual presence in the environment. No other VOCs 
were detected in the six soil samples collected at au 4. 

SVOCs in Surface Soil. Di-n-butylphthalate was detected in five of six surface 
soil samples at concentrations ranging from 21J to 220J ,ug/kg. The concentra
tions reported for di-n-butylphthalate do not exceed the FDEP SCC of 7,300 mg/kg 
in a residential setting. 

Di-n-butylphthalate was identified as a contaminant of ecological concern in the 
BRA and is discussed further in Chapter 7.0. Di-n-butYlphthalate was not 
identified as a human health contaminant of potential concern (HHCPC). No other 
SVOCs were detected in the surface soil samples analyzed. 
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Volatile Organic Com~ounds (JIg/kg) 

Methylene chlOride :# 1/6 

Semivolatile Organic Com~Dunds (pg/kg) 

Di-n-butylphthaJate # 5/6 

Total Petroleum Hydrocarbons (mg/kg) 

TRPH# 6/6 

Inorganic Analytes (mg/kg) 

Alumipum I 6/6 

A!.~nlo# 1/6 

Barium If 1/6 

Calcium 4/6 

Chromium # 1/6 

Cobalt I/: 1/6 

IrOn 6/6 

Lead II 6/6 

Magnesium 6/6 

Manganese # 6/6 

Potassium 1/6 

Sodium 2/6 

Vanadium # 6/6 

See notes at end of table. 
-- -

Table 4-1 
Summary of Organic and Inorganic Detections in Surface Soil 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Range of Range of Mean of Screening Maximum Florida Soil 
Reporting Detected Detected Background Background Cleanup Goals 

Limits Concentrations Concentratlons2 Concentration3 Concentration (Residential)" 

6 - 14 3J 3J NA NA 16,000 

380 - 480 21J-'140 55.3 NA NA 7,300,000 

12 - 15 26J-270J 100 NA NA 50 

40 144 - 7,830 1,980 2,370 2,770 75,000 

20 27 27 ND ND 0.8 

40 10.3 103 9 5 11.2 5,200 

1,000 179 - 6,350 4,062 458 269 NSC 

2 17 17 4.6 2.3 290 

10 0.67 0.67 ND ND 4,700 

20 140 J - 9,150 J 2,180 648 734 NSC 

0.6 1.3 J - 7.2 4.8 6.4 5.1 500 

1,000 15-115 78.7 108 75.9 NSC 

3 1.8-11.7 5.4 8.6 5.9 370 

1,000 59.4 59,4 ND ND NSC 

1,000 200 - 253 J 227 ND ND NSC 

10 0.74 - 28.5 7 4.6 2.3 490 
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Table 4-1 (Continued) 
Summary of Organic and Inorganic Detections in Surface Soil 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

1 Frequency of detection IS the number of samples In which the analyte was detected divided by the total number of samples analyzed (excluding rejected values) 
2 The mean of detected concentrations IS the arithmetic mean of all samples in which the analyte was detected; It does not include those samples with a "U" or "UJ" 

validation qualifier for that analyte 
:3 The background screening value is twice the average of detected concentrations for Inorganic analytes in background samples. 
-4- Florida Department of Environmental Protection memorandum titled "Soil Cleanup Goals for Florida" dated September 29, 1995. The value cited for arsenic is an 

updated value cited in a memorandum titled "Applicability of Soil Clean-up Goals for Florida," dated January 9,1996. 
5 Value is the average of a sample and its duplicate. 

Notes. The average of a sample and its duplicate is used for all table calculatIons. 

Sample localions include CEF1OSS1, CEF10SS2, CEF10SS3, CEF1OSS4, CEF10SS5, CEF10SS6. 
Duplicate samples include CEF1OSSS0. 

,ugjkg "" micrograms per kilogram. 
/! = these chemicals represent ecological contaminants of potential concern. 
J = indicates chemical identified by chemist but quantity was estimated. 
NA = not appropriate . 
mgjkg.= milligrams per kilogram 

= these chemicals rep)[)~.pnt human health chemicals of potential concern. 
NO = not detected. 
NSC = no screening concentratlull available. 
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TRPH in Surface Soil. TRPHs were detected in all six soil samples at concentra
tions ranging between 26 mg/kg to 270 mg/kg. The detected concentrations exceed 
FDEP Thermal Treatment Criteria (Chapter 62-775, Florida Administrative Code) of 
50 mg/kg in four of six samples. TRPH was identified as both an HHCPC and an 
ecological CPC in the BRA. 

Pesticides and PCBs in Surface Soil. 
the soil samples analyzed. 

Pesticides and PCBs were not detected in 

Inorganics in Surface Soil. A total of 13 TAL inorganic analytes including 
alwninum, arsenic, barium, calcium, chromium, cobalt, iron, lead, magnesium, 
manganese, potassium, sodium, and vanadium were detected in the surface soil 
samples collected at au 4. 

The detected analytes were compared with SCGs as well as background concentra
tions. The table of SCGs does not contain standards for calcium, iron, 
magnesium, potassium, and sodium. For parameters with published standards, only 
arsenic, detected in one sample at a concentration of 2.7 mg/kg, exceeded the SCG 
of 0.8 mg/kg for arsenic as a carcinogen. All analytes for which background 
concentrations have been established were detected at concentrations exceeding 
background. Background concentrations have not been established for arsenic and 
cobalt as they were not detected in the background samples. 

Aluminum, arsenic, and iron were identified as HHCPCs in the BRA. The ecological 
epcs identified for OU 4 surface soil in the BRA included aluminum, arsenic, 
barium. chromium, cobalt, lead, manganese, and vanadium. 

4.2.2 Groundwater The following discussion focuses on the significant findings 
of the groundwater investigation completed to support the BRA at OU 4. The :1 

discussion of sampling and chemical analysis results is presented by organic and 
inorganic analytical fractions for the surficial and intermediate aquifers. 

Since it is not anticipated that downward migration of groundwater and possible 
contaminants from the surficial aquifer to the intermediate aquifer is occurring 
in the vicinity of au 4, only the analytes detected in the surficial aquifer were 
evaluated in the BRA. Analytes detected in both the surficial and intermediate 
aquifers were compared with FDEP groundwater gUidance concentrations. 

VOCs in the Surficial Aquifer. 
samples. 

No vacs were detected in the groundT..vater 

VOCs in the Intermediate. No vacs were detected in the groundwater samples. 

svacs in the Surficial Aquifer. Based on the results of SVOC analyses of 
groundwater, bis(2-ethylhexyl)phthalate was detected in t·wo of four shallow wells 
(CEFlOI1W3, CEFlOMW4) at concentrations of 2J micrograms per liter (~g/f) and 6J 
~g/f respectively. The FDEP primary drinking water standard for bis(2-ethyl
hexyl)phthalate is 6 ~g/i. Bis(2-ethylhexyl)phthalate was identified as both a 
HHCPC and an ecological epe in the surficial aquifer by the BRA. No other svacs 
were detected in the surficial aquifer. 

svaes in the Intermediate Aquifer. 
in the single deep well (CEFlOMWl) 
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Bis(2-ethylhexyl)phthalate was also detected 
at a concentration of 5J ~g/f. As indicated 
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above, the 
is 6 IJg/i. 

FDEP primary drinking water standard for bis(2-ethylhexyl)phthalate 
No other SVOCs were detected in the surficial aquifer. 

Pesticides and PCBs in the Surficial Aquifer. No pesticides or PCBs were 
detected in the groundwater samples collected from the surficial aquifer. 

Pesticides and PCBs in the Intermediate Aguifer. No pesticides or PCBs were 
detected in the groundwater sample collected from the intermediate aquifer. 

Inorganic Analvtes in the Surficial Aquifer. A total of 11 TAL inorganic 
analytes were detected in the groundwater samples collected from the surficial 
aquifer. Table 4-2 summarizes the results of all organic and inorganic analytes 
detected in surficial aquifer and denotes human health and ecological GPCs 
identified in the BRA. The distribution of the analytes identified as human 
health GPGs is presented on Figure 4-2. 

Aluminum and iron were detected at concentrations exceeding FDEP secondary 
drinking water standards of 200 IJg/i and 300 ~g/i, respectively. Aluminum was 
detected at concentrations of 669 ~g/i and 1,170 ~g/i in wells GEFlOt1W4 and 
CEFlOMW5, respectively. Iron was detected at concentrations ranging from 529 
~g/i to 2,690 ~g/i in wells CEFlOMW2, GEFlOMW3, GEFlOMW4 and GEFlOMW5S. 

Aluminum and iron were identified as both hwnan health and ecological ePGs. 
Manganese was identified as an ecological epc. Manganese was detected in one of 
four wells (CEFlOMWSS) in both samples of the duplicate pair at an average 
concentration of 49. 4 ~g/ J'. The FDEP secondary drinking water standard for 
manganese (50 ~g/J') was not exceeded. 

Inorganic Analytes in the Intermediate Aquifer. A total of five TAL inorganic 
analytes were detected in the groundwater samples collected from the intermediate 
aquifer including calcium, magnesium, potassium l sodium, and cyanide. A summary 
of the detected concentrations is presented in Table 4-3. The detected 
concentrations were compared with published FDEP standards. The primary drinking 
water standards for cyanide (200 ~g/i) and sodium (160,000 ~g/J') have not been 
exceeded. The FDEP does not have a published standard for calcium, magnesium, 
or potassium. 

4.2.3 Surface Water and Sediment Two surface water and sediment samples 
(GFlOS~/SD1, CFlOSW/SD2, CF10SW/SD2D) were collected in the Rowell Creek 
tributary located along the northern boundary of OU 4. As discussed in Section 
3.2, land surface in the vicinity of the tributary located along the northern 
site boundary slopes generally westward rather than northward toward the 
tributary. Therefore, it is unlikely that a complete pathway via overland flow 
or gro'.lndwater migration from au 4 to the tributary exists. East of au 4, the 
tributary lies parallel to and within 200 feet south of the flightline. It is 
anticipated that source water for the tributary is partially derived from surface 
water runoff from the flightline area. Hence, analytes detected in the surface 
water or sediments are likely due to flightline activities. Due. t.o rhe lac.k of 
a complete pathway and the likelihood that detected analytes are the result of 
flightline activities, the analytical results of the surface water and sediment 
samples collected in the Rowell Creek tributary were not included for evaluation 
in the BRA. A summary of the TAL and TCL analytes detected in the surface water 
and sediment samples is presented in Tables 4-4 and 4-5 for reference only. 
Regulatory screening concentrations have not been provided since the surface 
water and sediment samples were not evaluated. 
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Table 4-2 
Summary of Organic and Inorganic Detections in Surficial Aquifer Groundwater 

Remedial Investigation, Operable Unit 4 
Naval Air Station Gecil Field 

Jacksonville, Florida 

Frequency Range of Range of Mean of Background 
Florida Standards and 

Analyte 

I 
of Reporting Detected Detected Screening 

Guidance Concentrations 
Detection 1 Limits Concentrations Concentrations2 Concentration'" 

Semivolatiles (pgll) 

bl*·~\l1y1MXYI)ph!halate If 2/4 10 2 J - 6 J 4J NA 6 

Inorganic Analytes (pglll 

Alumloum It 2/4 200 669 - 41,060 864 776 200 

Barium 2/4 200 '16.5 - 185 17.5 41.2 2,000 

Calcium 3/4 5,000 2,380 - 414,100 9,310 380 NSC 

Chromium '/4 10 4 3.8 3.8 70 100 

IrM '" 4/4 100 529 J - '2,180 J 1,140 450 300 

Magnesium 4/4 5,000 544 - 2,670 1,290 1,290 NSC 

Manganese # 1/4 15 ""49.4 49,4 9.8 50 

Nickel 1/4 40 413.5 13.5 32 100 

Potassium 4/4 5,000 215-704 464 1,580 NSC 

Sodium 4/4 5,000 2,710 - 45 ,570 4,360 1,150 160,000 

Vanadium 2/4 50 27-""4,4J 3.5 96 49 

, Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 The mean of detected concentrations IS the arithmetic mean of all samples in which the analyte was detected; it does not include those samples with a "U" or "UJ" 

validation qualifier for that analyte 
3 The background screening value is tWice the average of detected concentrations for inorganic analytes in background samples. 
4 Value is the average of a sample and its duplicate. 

Notes. The average of a sample and its duplicate IS used for all table calculations. 

Sample locations include CEF10MW2, CEF10MW3, CEF10MW4, CEF10MW5S. 
Duplicate samples include CEF10MW5S and CEF10MW5SD. 

jig/ t = micrograms per liter 
"" these chemicals represent human health chemicals of potential concern 

J = indicates chemical identified by chemist but quantity was estimated. 
NA = not appropriate. 
/I = these chemicals represent ecological contaminants of potential concern. 
NSC = no screening concentration available, 
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Table 4-3 
Summary of Organic and Inorganic Detections in Intermediate Aquifer 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Analyte 
Reporting Detected Florida Standards and 

Umit Concentration GUidance Concentrations 

Semivol.tile Organic Coml!ounds (pgll) 

bi s (2-Ethyl hexyl )phthal ate 10 5J 6 

Inorg.nie An.ly:!es (pgJl) 

Calcium 5000 37,500 NSC 

Magnesium 5000 19,400 NSC 

Potassium 5000 1950 NSC 

Sodium 5000 19,600 160,000 

Cyanide 10 2.8 200 

Notes: Sample CEF10MW1. 
No duplicate samples included. 
I'g/l = micrograms per liter. 
NSC == no screening concentration available. 
J == indicates chemical identified by chemist but quantity was estimated. 

4-10 



CEC-OU4 RI 
MVL. 10.96 

Table 4-4 
Summary of Organic Detections in Surface Water' and Sediment 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Range of Mean of 
Analyle of Reporting Detected Detected 

Detection 2 Umits Concentrations Cancentrations2 

SEDIMENT 

Vol.tile Org_nie ComE!oundll (pglkg) 

2·Butanane 2/2 13 - 19 4J-'6J 5.2 

Toluene 2/2 8 - 19 6 J. 48 7.3 

Semrvol.tile Org_nie Comeoundl!l (pg/kg) 

Di·n-butylphthalate 2/2 440 - 620 '78J-92J 85 

Senzo (b )fluoranthene 1/2 440 46 J 46 

Benzo(a)pyrene 1/2 440 46 J 46 

Indeno(1,2,3-cd)pyrene 1/2 440 40 J 40 

Benzo(g,h,i,)perylene 1/2 440 43 J 43 

Pesticides/PCBs (pg/kg) 

4,4-DDE 1/2 6 -4-0.37 J 0.37 

4,4-DOO 1/2 5 - 6 4 15 J 1.5 

4,4-DOT 1/2 5 34J 3.7 

Total Recoverable Petroleum H~drourbons (pg/kg) 

TRPH 2/2 16 - 67 4250·710 480 

I No organic analytes were detected in the surface water samples. 
2 Frequency of detection is the number of samples in which the analyte was detected divided by the total 

number of samples analyzed (excluding rejected values). 
J The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was 

detected; It does not include those samples With a "U" or "UJ" validation qualifier for that analyte. 
4- Value is the average of a sample and its duplicate. 

Notes: The average of a sample and its duphcate is used for all table calculations. 

Samples include CF10S01 and CF10S02 
Duplicate sample CF10SD20. 

,ug/kg = micrograms per kilogram. 
J =: Indicates chemical Identified by chemist but quantity was estimated. 
PCBs =: polychlOrinated biphenyls. 
ODE = dichlorodiphenyldichloroethene. 
DOD = dlchlorodlphenyldichloroethane. 
DDT =: dichlorodiphenyltrichloroethane 
TRPH = total recoverable petroleum hydrocarbons. 
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Table 4-5 
Summary of Inorganic Detections in Surface Water and Sediment 

Remedial Investigation, Operable Unit 4 
Naval Air Station Ceell Field 

Jacksonville. Florida 

Frequency Range of Range of 
Analyte of Reporting Detected 

Detection' Umits Concentrations 

Surface Water Inorganics (pgfl' 

Aluminum 2/2 200 340 - 1030 

Calcium 2/2 5,000 '10,200 - 14,000 

Iron 1/2 100 330 

Magnesium 2/2 5,000 2901 - 1000 

Manganese 2/2 15 210.7 ~ 12 

Sodium 2/2 5,000 1,770 - '1,990 

Vanadium 2/2 50 21.8 - 3.9 

Sediment Inorganics (mg/kgJ 

Aluminum 2/2 40 21,690 ~ 1,700 

Barium 2/2 40 31_ 27.4 

Calcium 2/2 1,000 186 - '1,680 

ChromIum 2/2 2 22.6 J - 3.3 

Iron 2/2 20 2516 J - 519 

Lead 1/2 0.6 25 .0 

Magnesium 1/2 1,000 2288 

Manganese 2/2 3 4.3 _ 2 9.8 

Selenium 1/2 1 28 J 

Sodium 2/2 1,000 293 J - '352 

Vanadium 2/2 10 24.7 - 5.1 

, Frequency of detectIon IS the number of samples in which the analyte was detected 
divided by the total number of samples analyzed (excluding rejected values). 

2 Value IS the average of a sample and its duplicate. 

Notes: The average of a sample and Its duplicate is used for all table calculations. 

Samples include CF1 OSW1 /SD1 and CF1 OSW1 /SD1-
Duplicate sample CF10SW2D/SD2D 

j.J9/1 - micrograms per liter. 
mg/kg = milligrams per kilogram. 
J = indicates chemical identified by chemist but quantity was estimated. 
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Seven surface water and sediment samples (RCSW4, RCSW5, RCSW6, RCSW7, RCSW8, 
RCSW8A, and RCSW9) were collected in the segment of Rowell Creek that parallels 
OU 4 during the investigation of OU L The interpretation of the cetected 
analytes, presented in the Remedial Investigation and Baseline Risk Assessment 
documents for Operable Unit 1 (ABB-ES, 1994b, 1994a), was reviewed for this RI, 
The Baseline Risk Assessment concludes that the calculated risks for humans 
associated with exposures to contaminants in surface water and sediment in Rowell 
Creek adjacent to OU 1 are within the USEPA acceptable cancer risk range and the 
USEPA guidance values for noncarcinogenic effects. 

Impairment of the benthic macro invertebrate community and sediment toxicity were 
observed at two of seVen sampling locations in Rowell Creek adjacent to Site 1 
(RC-SW/SD-6, RC-SW/SD-7). The chemical analytical data for the surface water and 
sediment samples collected at the locations exhibiting the adverse biological 
response were compared with chemical analytical data for the surface water and 
sediment samples collected at unaffected locations. The results of the 
comparison suggest that the analytes present in surface water and sediment, at 
the concentrations detected, are not the likely cause of the observed adverse 
biological response. Rather, an association between the observed effects and the 
discharge of surface water from the tributary originating on Site 2 is suggested. 

According to the Remedial Investigation Report, au 4 was not identified as a 
possible source of analytes detected in the surface water and sediments in Rowell 
Creek. Refer to the Remedial Investigation and Baseline Risk Assessment 
documents for Operable Unit 1 (ABB-ES, 1994b, 1994a) for a complete discussion 
of the evaluation of surface water and sediment in Rowell Creek. 
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5.0 CONTAMINANT FATE AND TRANSPORT 

According to the findings of the BRA presented in Chapters 6.0 and 7.0 of this 
report, no significant risk to human health or the environment from exposure to 
analytes detected in the soil or groundwater at au 4 or in the surface water or 
sediment in nearby Rowell Creek were identified. Therefore, fate and transport 
mechanisms for the detected parameters were not evaluated. 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

6.1 HUMAN HEALTH RISK ASSESSMENT (HHRA). An HHRA was conducted as part of the BRA for OU 4. The purpose of the HHRA is to characterize the risks associated with the potential exposures to site-related chemicals. The methodolugy for the HHRA is described in the GIR (ABB-ES. 1996) and consists of the following steps: 
evaluating the appropriateness of the data, selecting CPCs and conducting exposure assessment, toxicity assessment, and 
risk characterization. 

6.1.1 Data Evaluation The data quality obj ectives (DQOs) for collecting environmental samples and conducting laboratory analyses are described in the RI/FS Workplan (ABB-ES, 1994). Chemical analyses were performed in accordance with CLP Statement of Work. The analytical results were evaluated, using the national functional gUidelines (USEPA, 1988b; 1991) to assess the laboratories' compliance with the analytical methodology. Based on a third party's evaluation of the analytical data's conformance wi th the DQOs, the data presented are acceptable for use in the HHRA. 

6.1.2 Selection of Human Health Chemicals of Potential Concern (HHCPC) HHCPGs are potentially site-related chemicals or analytes that have been detected at concentrations that are above standards or guidelines; above risk-based screening concentrations; and for inorganic analytes, above background screening concentrations. HHCPC selection methodology is described in the GIR. The locations frem which background samples were collected are presented in Section 2.9 and Appendix H of the OU 1 RI report (ABB-ES, 1994b). 
An exposure point concentration CEPe) for each HHCPC was used to estimate a reasonable maximum exposure for each site medium. Since less than 10 samples per envirorur.ental medium were collected at OU 4, the maximum detected concentration of each HHCPG was used as the EPC (USEPA, 1992). The process for establishing an EPG is described in the GIR. 

6.1.2.1 Surface Soil Six surface soil samples and one duplicate were collected (Figure 2-1). Surface soil samples evaluated in the HHRA include CF10SS1, GFlOSS2, GF10SS3, CFlOSS4, GFIOSS5, CFlOSS5D (duplicate), and GF10sS6. The maximum detected concentration for each analyte detected in the surface soil samples was compared to USEPA Region III risk-based concentration (RBG) (USEPA, 1995a), Florida SCG (FDEP, 1995), and, in the case of inorganic analytes. background screening concentrations. 

Table 6-1 presents all of the detected analytes and the RBGs, SCGs, and background screening concentrations used for comparison. The soil samples comprising the background data set dre also identified. 
HHCPCs selected for surface soil samples collected at OU 4 include inorganic compounds (aluminum, arsenic, and iron) and TRPH (Table 6-1). exposure point concentrations used for calculating risk are identified in 6-2. 
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Table 6-1 

Selection of Human Health Contaminants of Potential Concern in Surface Soil 

Remedial Investigation, Operable Umt 4 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Reporting 
Detected Background Risk·based 

Florida Soil 

Analyle of Detection 1 Limit Range 
Concentration Mean 2 Screening Concentration' 

Cleanup 

Range Concentrationl Goals5 

Volatile Organic Com~ounds (JJg/kg) 

Methylene chlonde 1/6 6 - 14 3J 3J NA 85,000 16,000 

Semivol.tile Organic Coml!ounds lpg/kg) 

Di-n-butylphthalate 5/6 380 - 480 21 J- '140 55.3 NA 780,000 7,300,000 

Inorganic Analytes (mgfkg) 

Aluminum 6/6 40 144 - 7,830 1,980 2,370 7,800 75,000 

Arsenic 1/6 20 2.7 2.7 ND • 0.43 iii 0.8 

Barium 1/6 40 10.3 10.3 9 550 5,200 

Calcium 4/6 1,000 179 - 6,350 4,062 458 1,000,000 NSC 

Chromium 1/6 2 17 17 4.6 ' 39 ' 290 

Cobalt 1/6 10 0.67 0.67 ND 470 4,700 

Iron 6/6 20 140 J - 9,150 J 2,180 648 2,300 NSC 

Lead 6/6 06 1.3J-7.2 4.8 6.4 
10 400 500 

Magnesium 6/6 1,000 15 - 115 78.7 108 460,468 NSC 

Manganese 6/6 3 1.8-11.7 5.4 8.6 39 370 

Potassium 1/6 1,000 59.4 59.4 ND 1,000,000 NSC 

Sodium 2/6 1,000 200 - 253 J 227 ND 1,000,000 NSC 

Vanadium 6/6 10 0.74 - 28.5 7 4.6 55 490 

Tot.1 Petroleum H~drocarbons (mg/kg) 

TRPH 6/6 12 - 15 26J-270J 100 NA NSC 11 50 

See notes on next page. 
------ -- --

Analyle 
HHCPC? Reason~ 

(Yes/No) 

No S, G 

No S, G 

Ves 

Ves 

No S, G 

No S 

No S, G 

No S, G 

Ves 

No S, G 

No S 

No S, G 

No S 

No S 

No S, G 

Ves 
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Table 6-1 (Continued) 
Selection of Human Health Contaminants of Potential Concern in Surface Soil 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values). 2 The mean of detected concentrations is the arithmetic mean of all samples in which the anaryte was detected. It does not include those samples with "R", "U", or "UJ" validation qualifiers. 
3 The background screening value is twice the average at detected concentrations for inorganic analytes in background samples. "- For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium). U.S. Environmental Protection Agency (USEPA) Region III Risk-Based Concentration (RBC) table for residential surface soil exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by Risk-based Screenmg, EPA/903/R-93-001) was used for screening. Actual values are taken from the USEPA Region III RBC tables dated October 4, 1995, which are based on an excess lifetime cancer nsk of 10·lI and an adjusted hazard quotient of 0.1. For the essential nutrient, screening values were derived based on recommended daily allowances Florida Department of Environmental Protection memoranda titled "Soil Cleanup Goals for Flo(jda" dated September 29, 1995 and "Applicability of Sol! Clean-up Goals for Florida," dated January 19, 1996 
~ Analyte was included or excluded from the risk assessment for the following reasons. 

8 = the maximum detected concentration did not exceed twice the anthmetic mean of detected concentrations at background locations and will not be considered further. S = the maximum detected concentration did not exceed the risk-based screening concentration and will not be considered further. G = the maximum detected concentration did not exceed Fronda soil cleanup goal concentration and will not be considered further. The value IS the average 01 a sample and its duplicate For duplicate samples having one nondetect value, 1/2 the contract-required quantitation limit/contract-required detection limit is used as a surrogate 
i The value is based on arsenic as a carcinogen. 
i The value is based on hexavalent chromium farm. 
10 The value for lead is based on the USEPA Office of Solid Waste and Emergency Response Directive No. 9355.4-12 "Revised Interim Recommended Sail Cleanup for Comprehensive Enwonmental Response, Compensation. and Liability Act and Resource Conservation and Recovery Act Sites." (USEPA, 1994) 11 The screening value is from FDEP Soil Thermal Treatment Facilities (FlOrida Administrative Code 62-775) dated November 1992. 

Notes: The average of a sample and Its duplicate is used for all table calculations. 
Samples include CEF10SS1, CEFlOSS2, CEF10SS3, CEF10SS4, CEFlOSS5, and CEF10SS6. Duplicate samples include CEFlOSS5D. 
Background samples include CEFBSS05, CEFBSS06, CEFBSS07, CEFBSS08, CEFBSS09, CEFBSS09D (Duplicate), CEFBSS010, CEFBSS011, CEFBSS012, CEFBSS013, CEFBSS014, and CEFBSS015. 

HHCPC "" human health contaminants of potential concern, 
JIQ/kg = micrograms per kilogram. 
J = indIcates chemical identified by chemist, but quantity was estimated. 
NA = not appropriate. 
mg/kg "" milligrams per kilogram. 
NO = not detected. 
NSC = no screening concentration available. 



Table 6-2 
Surface Soil Exposure Point Concentrations for 

Human Health Contaminants of Potential Concern 

Remedial Investigation, Operable Unit 4 

Naval AIr Station Cecil Field 

Jacksonville, Florida 

Frequency Maximum Detected 
Exposure 

Chemical of Detection' Concentration 
95% UCL' Point 

Concentration 3 

Inorganic Analvtes (mg/kg) 

Aluminum 6/6 7,830 NC 7,630 

Arsenic 1/6 2.7 NC 2.7 

Iron 6/6 9,150J NC 9,150 

TRPH 6/6 270 J NC 270 

1 Frequency of detection is the number of samples in which the anaiyte was detected divided by the number of 

samples analyzed (excluding rejected values). 

1 The 95 percent Uel is calculated on the arithmetic mean of all samples using one-half the contract-required 

quantitation limit or contract-required detection limit (GROL/GRDL) for samples reported as nondetected concentra-

tions. 
3 The exposure point concentration equals the 95 percent UCL unless the maximum detected concentration is less 

than the 95 percent UCL. If there are nine or less total samples, the maximum detected concentration is the 

exposure point concentration. 

Notes: 

CEC-DU4.RI 

MVl,10.96 

"/" == percent. 
UCL = upper confidence limit. 

mg/kg == milligram per kilogram. 

NC == not calculated. 

J :;;: indicates chemical identified by chemist, but quantity was estimated. 

TRPH = total recoverable petroleum hydrocarbons. 
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6.1. 2.2 Groundwater Four unfiltered groundwater samples and one duplicate sample were collected at Site 10. 

Section 3.5 of this report discusses the different hydrogeological zones located at ou 4. All wells except CEF-10-lD were installed in the upper portions of the surficial aquifer. Monitoring well CEF-10-lD was installed in the intermediate aquifer. Migration of contaminants from the surficial aquifer to the intermediate aquifer is unlikely; therefore. CEF-lO-1D was not included in this HHRA. Groundwater samples evaluated in the HHRA included CEF10MW2, CEF10MW3, CEF10MW4, and CEF10MW5S and its duplicate sample CEFIOMW5SD. Monitoring well locations are indicated on Figure 2-1. 

Table 6-3 presents all of the detected analytes and the RBCs, Florida guidance concentrations, and background screening concentrations used for comparison. rhe groundwater samples comprising the background data set are also identified. 

HHCPCs selected for groundwater associated with OU 4 include one SVOC (bis(2-ethylhexyl)phthalate) and three inorganics (aluminum, iron, and manganese) (Table 6-3). The EPCs used for calculating risk are identified in Table 6-4. 

6.1.2.3 Surface Water and Sediment Surface water and sediment samples were collected in a tributary north of the site. There is no apparent overland or groundwater migration pathway from au 4 to the tributary north of the site. Therefore, these media are not evaluated in this HHRA. 

6.1.3 Exposure Assessment The exposure assessment is conducted to assess hypothetical pathways whereby humans are potentially exposed to analytes detected at the site. The exposure assessment used the EPCs and hypothetical pathways to estimate the magnitude of actual and/or potential human exposure, and the frequency and duration of exposure. This process was performed for both current and potential future site usage. Figure 6-1 describes the hypothetical exposure pathways in which humans could potentially be exposed to chemicals detected at the site. A summary of potential exposure pathways including medium and route of exposure, the potential exposed population, and the rationale for selection or exclusion is provided in Table 6-5 and described in Paragraphs 6.1.3.1 and 6.1.3.2 for surface soil and groundwater, respectively. Receptor-specific exposure parameters for each exposure scenario are presented in Appendix F.l. Risk calculation spreadsheets in Appendix F. 5 contain the assumed exposure parameters afid calculations of site-specific cancer and noncancer risk. 

6.1.3.1 Surface Soil Residential development is unlikely due to the sitels proximity to the runway; however, this RI evaluated the residential exposure scenario as a worst case scenario. Excavation activities, such as installation of utility lines, are unlikely because of the additional expense incurred due to working around the building rubble found at the site. Therefore, the excavation worker was not evaluated in this HHRA. 

Although the area is in a restricted portion of the installation, adult and adolescent trespassers could obtain access to the site. Site maintenance vwrkers could be exposed to contaminants in surface soil while performing routine maintenance, such as weed control. Hence, exposure of adult and child residents, trespassers, and site maintenance workers to surface soil contaminants through ingestion, dermal contact, and inhalation of particulates was evaluated in the HHRA. 
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Table 6-3 

Selection of Human Health Contaminants of Potential Concern in Groundwater 

Remedial investigation, Operable Unit 4 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Reporting Detected Background 
Risk·based 

Florida 

Analyle 01 Umlt Concentration Mean2 Screening Concentration4 Guidance 

Detection 1 Range Range Concentration 3 ConcentrationS 

Semivol.tile Organic Comeounds (pglll 

bis (2-Elhyl hexy I) P hlhalal' 2/4 10 2J-6J 4J NA 4.8 6 

Inorg.nic An.l~eii (pg/l) 

Aluminum 2/4 200 669. 7 1,0595 864 776 3,700 200 

Barium 2/4 200 716.45 - 185 17.5 41.2 260 2,000 

Calcium 3/4 5,000 2,380 - '14,100 9,310 380 1,055,398 NSC 

Chromium 1/4 10 73 .75 38 70 ' 18 ' 100 

Iron 4/4 100 529 J - '2,180 J 1,140 450 1,100 300 

Magnesium 4/4 5,000 544 - 2,670 1,290 1,290 118,807 NSC 

Manganese 1/4 15 749.35 49.4 9.8 18 50 

Nickel 1/4 40 713A5 13.5 32 73 100 

Potassium 4/4 5,000 215-704 464 1,580 297,016 NSC 

Sodium 4/4 5,000 2,710 - 75,570 4,360 1,150 396,022 160,000 

Vanadium 2/4 50 2.7 - '4.4 J 3.5 96 26 49 

See notes on next page, 

Analyle 
HHCPC? Reason" 
(yes/No) 

Yes 

Yes 

No B 

No S 

No B 

Yes 

No S 

Yes 

No B 

No B 

No S, G 

No B 
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Table 6-3 (Continued) 
Selection of Human Health Contaminants of Potential Concern in Groundwater 

Remedial investigation, Operable Unit 4 
Naval ftJr Station Cecil Field 

Jacksonville, Florida 

1 Frequency of detection is the number 01 samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values). 2 The mean of detected concentrations is the arithmetic mean of all samples In which the analyte was detected. It does not include those samples with loR", "U", or "UJ" validation qualifiers, 
3 The background screening value IS twice the average of detected concentrations for inorganic analytes in background samples. 4 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium). U.S. Environmental Protection Agency (USEPA) Region III Risk-Based Concentration (RBC) table for tap water exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by Risk-based Screening. EPA/903jR-93-001) was used for screening. Actual values are taken from the USEPA Region III RBC tables dated October 4,1995, which are based on an excess lifetime cancer risk of 1O-s and an adjusted hazard quotient of 0.1. For the essential nutrient, screening values were derived based on recommended daily allowances. 5 The values are from FlOrida Department of Environmental Protection "Ground Water Guidance Concentrations," June 1994. I!I Analyte was included or excluded from the risk assessment for the foJ/owing reasons; 

B c:: the maximum detected concentration did not exceed twice the arithmetiC mean of detected concentrations at background locations and will not be considered further. S = the maximum detected concentration did not exceed the risk-based screening concentration and will not be considered further. G = the maximum detected concentration did not exceed Florida's guidance concentration and will not be considered further. 7 The value IS the average of a sample and its duplicate. For duplicate samples having one nondetect value, 1/2 the contract-required quantitation limit/contract-required detection limit is used as a surrogate. 
S The value is based on hexavalent chromium form. 

.!..J I Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples include CF10MW2, CF10MW3, CF10MW4, and CF10MW5S. 
Duplicate samples include CF1OMWSS. 
Background ,.mples include CFBKMW1S, CFBKMW2S, CFBKMW4S, CFBKMW4SD (Duplicate), CFBKMW5S, CFBKMW7S, and CFBKMWBS 
HHCPC = human health contaminants of potential concern. 
pg/l = micrograms per liter, 
J = indicates chemical identified by chemist, but quantity was estimated. 
NA = not appropriate. 
NSC = no screening concentration available. 



Table 6-4 
Groundwater Exposure Point Concentrations for 

Human Health Contaminants of Potential Concern 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Reid 

Jacksonville, Florida 

Frequency Maximu m Detected 
Exposure 

Chemical 95% UCL' Point of Detection 1 Concentration 
Concentration] 

Semivol.tite Org.nic Coml:!ounds (PO/II 

bis (2-Ethyl hexyl)phthalate 2/4 6J NC 6 

Inorg.nic An.lV1e. (pg/l) 

Aluminum 2/4 41,060 NC 1,060 

Iron 4/4 2,180 J NC 2,180 

Manganese 1/4 "49.4 NC 49.4 

, Frequency of detection is the number of samples in which the analyte was detected divided by the number of 
samples analyzed (excluding rejected values). 

2 The 95 percent UCL is calculated on the arithmetic mean of all samples using one-half the contract-required 
quantitation limit or contract-required detection limit for samples reported as non detected concentrations. 

3 The exposure pOint concentration equals the 95 percent UCL unless the maximum detected concentration is less 
than the 95 percent UCL. If there are nine or less total samples, the maximum detected concentration is the 
exposure point concentration. 

" Value is the average of a sample and its duplicate. 

Notes: % = percent. 
UCL = upper confidence limit. 
fJg/1 0= micrograms per liter. 
J = indicates chemical identified by chemist, but quantity was estimated. 

CEC"OU4.RI 
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NC = not calcu lated. 
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Medium of I Exposure 

Current land Use 

Surface Soil 

Subs~face Soil 

Groundwater: 
Surficial Aquifer 

Surface Wate!" 

Sediment 

Future Land Use 

Surface Soi 

Subs ... face Soil 

Groundwater: 
Surficial Aquifer 

Table 6-5 
Summary of Potential Exposure Pathways, 

Operable Unit 4 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Rorida 

Route of Exposure I Potentially Exposed Population I Selected for I 
Evaluation? 

Dermal contact with 5011, Resident (child and adult) No 
ingestion of soil, and inha- Trespasser (adolescent and adult) Ves 
lation of fugitive dust Occupational worker (adult) No 

Site maintenance worker (adult) Yes 

Dermal contact with soil, Excavation worker (adult) No 
ingestion of soil, and inha-
lation of fugitive dusl. 

Ingestion of groundwater as Resident (adult) No 
drinking water and inhalation 
of volatiles While showering 

Ingestion and dermal contact Trespasser (adolescent and adult) No 
with surface water. 

Ingestion and dermal contact Trespasser (adolescent and adult) No 
with sediment. 

Dermal contact with soil, Resident (child and adult) Vo. 
ingestion of soil, and inha- Trespasser (adolescent and adult) Vos 
lation of fugitive dust. Occupational worker (adult) No 

Site maintenance worker (adult) Vos 

Dermal contact with soil, Excavation worker (adult) No 
ingestion of soil, and Inha-
lation of fugitive dust. 

Ingestion of groundwater as Resident (adult and child) Yes 
drinking water and inhalation 
of volatiles while showering. 

-- ----- ._-- - -- ._-- --- ---

.-

Reason for Selection or Exclusion 

No humans currently reside at au 4. Adolescents and 
adults may be exposed to contaminants in the surface soil 
while trespaSSing. Site maintenance workers may be ex-
posed to contaminants in surface soil while performing 
routine site activities. 

Exposure to excavation worker is not expected because 
the fill material contains building rubble, making exca-
vation activities very difficult. Site records do not indicate 
subsurface contamination. 

There are no current exposures to groundwater. 

Stormwater runoff from the site migrates toward Rowell 
Creek, which is part of another study and will not be 
considered in this study. The tributary located north of the 
site is not expected to receive runoff from the site. 

Stormwater runoff from the site migrates toward Rowell 
Creek, which is part of another study and will not be 
considered In this study. The tributary located north of the 
site is not expected to receive runoff from the site. 

Residents and site maintenance workers could be ex-
posed to contaminants in surface soil during everyday 
activities, 

Exposure to excavation worker is not expected because 
the fill material contains building rubble making excava-
tion activities very dIfficult. Site records do not indicate 
subsurface contamination. 

If OU 4 or areas downgradient of au 4 are developed for 
residential use, drinking water wells in the surficial aquifer 
could be influenced by contaminants in the groundwater 
associated with au 4. Therefore, future residents could 
be exposed to contaminants in the surficial aquifer. 



6.1.3.2 Groundwater Currently, groundwater at OU 4 is not used for any potable 
or nonpotable purpose. However, if areas hydraulically downgradient of OU 4 were 
developed for residential use, then exposure to contaminants in groundwater could 
be an exposure pathway. Therefore I hypothetical future domestic use of the 
surficial aquifer (adult ingestion and inhalation of volatiles while showering 
and child ingestion) was evaluated in the HHRA. 

6.1.4 Toxicity Assessment The purpose of the toxicity assessment is to identify 
adverse effects associated with exposure to each HHCPC and to identify the 
relationship between level of exposure and severity or likelihood of adverse 
effects. The toxicity assessment methodology is discussed in the GIR. The GIR 
and Appendix F. 2 to this report contain brief toxicity summaries for HHCPCs 
identified in surface soil and groundwater at OU 4. Appendix F.3 contains dose
response information for the HHCPCs. Dose-response values used in this HHRA were 
current as of September 1996 for the Integrated Risk Management System (IRIS) and 
November 1995 for the Health Effects Assessment Summary Tables (HEAST). This 
information is used in the risk characterization (Subsection 6.1.5) to estimate 
the excess lifetime cancer risk (ELCR) for carcinogens and the noncancer or 
hazard index (HI) for all HHCPCs. Uncertainties associated with chemical-specific 
toxicity values are discussed in Subsection 6.1.6. 

6.1.5 Risk Characterization Risk characterization involves integration of the 
exposure and' toxicity assessments into a qualitative or quantitative expression 
of potential human health risks associated with contaminant exposure. Both 
carcir.ogenic and noncarcinogenic risks were estimated for each HHCPC and each 
complete exposure pathway selected for evaluation in the exposure assessment. 
Risk estimates for potential exposures to surface soil and groundwater under 
current and assumed future land-use scenarios are discussed in Paragraphs 6.1.5.1 
and 6.1.5.2, respectively. Table 6-6 summarizes the cancer and noncancer risk 
under a current land-use scenario. Figure 6-2 summarizes the ELCR associated 
with current land use, and Figure 6-3 summarizes the HI for current land use. 
Table 6-7 summarizes the cancer and noncancer risk for assumed future land use. 
Figure 6-4 summarizes the ELCR, and Figure 6-5 summarizes the HI for future land 
use. 

6.1.5.1 Surface Soil The risk calculations for surface soil exposure scenarios 
are shown in Tables F.5-l through F.5-l0 in Appendix F.S. The current surface 
soil exposure scenarios are the aggregate (combined adult and adolescent) 
trespasser and site maintenance worker. The ELCR associated the aggregate 
trespasser and site maintenance worker exposed to surface soil ingestion, dermal 
contact, and fugitive dust inhalation are 4xlO- 7 and 8xlO-a , respectively. For 
future land-use exposure scenario, the aggregate (combined adult and child) 
resident ELCR is 6xlO- 6

. Arsenic is the only carcinogen detected in the surface 
soil samples that exceeded screening criteria. The ELCR associated with arsenic 
exposure is .within the USEPA's allowable ELCR range (lxlO- 4 to lxlO- 6

) but is 
above Florida's risk guidance value elxlO-5 ). 

The residential exposure scenario may not be representative of conditions likely 
to occur at the site. The site is located next to a runway, which is an 
economically important area that would preclude residential development, A 
realistic land-use scenario would consist of the aggregate trespasser or site 
maintenance worker. The aggregate trespasser or site maintenance worker have an 
ELCR of 4xlO- 7 and 8xlO-a , respectively. The ELCR for the trespasser and site 

CEC·OU4 RI 
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Table 6-6 
Current Land-Use Risk Summary 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Medium and Receptor I Exposure Route 

Current L_nd Use 

Surface Soil 

Adult trespasser Incidental ingestion 
Dermal contact 
Inhalation of particulates 

Total adult trespasser risks 

Adolescent trespasser Incidental ingestion 
Dermal contact 
Inhalation of particulates 

Total adolescent trespasser risks 

Total trespasser risks 

Site maintenance worker Incidental ingestion 
Dermal contact 
Inhalation of particulates 

Total site maintenance worker risks 

Notes' The values used in this table are calculated in Appendix F.5. 

CEC-OU4.RI 
MVL. 10.96 

HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NO = no toxicity values available for calculation. 
NA == not applicable. 
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I HI I ELCR 

0.01 2x10"7 

0.02 1x1Q-8 -

ND 5)(10.12 

0.03 2x 1 0-7 

0.02 2x10-7 

0.02 7x10->I 

ND 3)(10.12 

0.04 2x10-7 

NA 4x1Q-7 

0.003 7x10" 

0.009 8x10·i1 

ND 2x1O"\\ 

0.01 8x10-8 
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Table 6-7 
Future Land-Use Risk Summary 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Medium and Receptor I Exposure Route 

Future L.nd Use 

Surface Soil 
Adult Resident Incidental ingestion 

Dermal contact 
Inhalation of particulates 

Total adult resident risks 

Child Resident Incidental ingestion 
Dermal contact 
Inhalation of particulates 

Total child resident risks 

Total Resident risks 

Adult trespasser Incidental ingestion 
Dermal contact 
Inhalation of particulates 

Total adult trespasser risks 

Adolescent trespasser IncIdental ingestion 
Dermal contact 
Inhalation of particulates 

Total adolescent trespasser risks 

Total trespasser risks 

Site maintenance worker Incidental ingestion 
Dermal contact 
Inhalation of particulates 

Total site maintenance worker risks 

Notes: The values used In this table are calculated in Appendix F.S. 

CEC-OU4 RI 
MVL 1096 

HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NO =: no tOXicity values available for calculation. 
NA = not applicable. 
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maintenance worker is within the USEPA's allowable cancer risk range (lxlO- 4 to 
lxlO- 6 ) and below Florida's risk guidance value (lxlO-6 ). 

For current land-use surface soil exposure scenario, the HIs for the child and 
adult trespasser and site maintenance worker are 0.03, 0.04, and 0.01, 
respectively. The HIs for the potential future exposure scenarios for child and 
adolescent residents are 0.9 and 0.09, respectively. The HIs for current and 
future land-use scenarios are lower than USEPA's and FDEP's target HI criteria 
of 1. 

6.1.5.2 Groundwater The risk calculations for exposure to HHCPCs in groundwater 
are shown in Table F.S-ll and F.S-12 in Appendix F.S. Currently, there are no 
potable supply wells at the site; thus, there is no human exposure to groundwa
ter. Future aggregate resident's ingestion of unfiltered groundwater and 

. inhalation of volatiles while showering represents an ELCR of lxlO- 6 . Bis(2-
ethylhexyl)phthalate is the only carcinogen detected in groundwater that exceeded 
screening criteria. The ELCR is at the lower end of the USEPA' s allowable cancer 
risk range (lxlO- 4 to lxlO-6

) and is at Florida's risk guidance value (lxlO- 5
). 

The HI for groundwater ingestion and inhalation during showering is 0.6 for the 
potential future child resident and 0.3 for the potential future adult resident. 
These HIs do not exceed USEPA's target HI of 1. 

Aluminum and iron in unfiltered groundwater samples were detected at concentra
tions exceeding Florida's Drinking Water Standards (FDEP, 1994). Bis(2-
ethylhexyl)phthalate was detected at a concentr~~ion equal to the drinking water 
standard. Therefore, remedial goal options (RGOs) will be discussed for these 
chemicals in Subsection 6.1.7. 

6.1.6 Uncertainty Analysis General uncertainties associated with the 
collection, analysis, and evaluation of data; exposure assessment; toxicity 
assessment; and the risk estimation process are discussed in the GIR (ABB-ES, 
1996) . Site - specific uncertainties important for the interpretation of the 
calculated risk estimates for surface soil and groundwater at au 4 are discussed 
below. 

Bis (2 -ethylhexyl)phthalate is a common plasticizer for resins. Because 
bis(2-ethylhexyl)phthalate may be used in sampling and laboratory 
equipment, its detection in environmental samples can often be attributed 
to contamination during sample collection or analysis (USEPA, 1991). 

Arsenic is a naturally occurring element. Since no record of arsenic 
disposal has been found, it is likely that the arsenic detected is 
naturally occurring and, therefore, presents a natural risk. 

6.1.7 Remedial Goal Options RGOs are developed for analytes having an 
associated ELCR greater than lxlO- 6 or a hazard quotient greater than 0.1. 

6.1.7.1 Surface Soil Arsenic was detected in one 
concentration above Florida's risk guidance level. 
arsenic is presented in Table 6-8. 

CEC-OU4.RI 
MVL. 10.96 6-18 

surface soil sample at a 
The surface soi 1 RGO for 

• 



;:n 
<m 
ri' 
_0 

~~ 
"''' 

'i: 
CD 

\ 

Table 6-8 
Remedial Goal Options for Surface Soil 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 
, 

Excess Lifetime Cancer Risk and 
Hazard Index and 

Detected Corresponding Soli 
, 

Concentration 
Exposure Point Corresponding Soil Concentration 

Concentration 1 
Aorida Soli 

Analyte 
Range 

Concentration Cleanup 

(mgjkg) 
(mgjkg) 

I 10' I I I 
Goal 2 

I 
10'4 1O-e 3 1 0.1 

Arsenic 2.7 2.7 140 14 1.4 NR NR NR 0.8 I 

I 
1 NR in these columns Indicates that the chemical is not associated with a hazard index greater than 1, 
:I The value is from the Florida Department of Environmental Protection memorandum titled "Applicability of Soil Cleanup Goals for Florida" dated 

I January 19,1996. 

Notes: mgjkg == milligrams per kilogram. 
NR = the remedial goal option exceeds the maximum detected concentration: no action is necessary to achieve this goal. , 



6.1,7.2 Groundwater No analytes detected in groundwater samples exceeded either 
the State or.Federal risk guidelines. However, three analytes were detected at 
concentrations equal to or exceeding the Florida Primary or Secondary Drinking 
Water Standards (FDEP, 1994) and are presented in a groundwater RGO table (Table 
6-9). Bis(2-ethylhexyl)phthalate was detected at a concentration equal to the 
Florida Primary Drinking Water Standards; aluminum and iron exceeded Florida 
Secondary Standards (FDEP, 1994). Secondary standards are not based on risk to 
human health, but on aesthetic considerations such as taste and odor. 

OU 4 is not suitable for residential or industrial development without 
significant alteration to the existing land surface. Also, the site is bordered 
on the hydraulically downgradient side by transitional upland and floodplain 
swamp habitat associated with Rowell Creek, which will likely prevent future 
development downgradient of the site. Based on these site-specific consider
ations, future human exposure to unfiltered groundwater is not expected. 
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Table 6-9 
Remedial Goal Options for Unfiltered Groundwater 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Excess Lifetime Cancer Total Hazard Index and 
Detected 

Exposure Point Risk and Corresponding Correspondmg Soil Florida 

Analyte 
Concentration 

Concentration Soil Concentration 1 Concentration2 Primary and Federal 
Range Secondary Mel' 
«Ig/ II 

lug/ II 

I I I j Standard3 

10'" 10-5 10.8 
3 1 0,1 

bi s (2-Eth yl h ex yl I ph thala te 2 - 6 6 600 60 6 NR NR NR 6 NS 

Aluminum 669 - 10595 1,060 NA NA NA NR NR NR 200 NS 

Iron 529 - 2,180 2,180 NA NA NA NR NR NR 300 NS 

Manganese 4935 4g.4 NA NA NA NR NR NR 50 NS 

1 NA in these columns indicates that the chemical is not associated with a cancer risk greater than 1x10'15
, 

2 NR in these columns indicates that the chemical is not associated with a hazard index greater than 1. 
3 The value is from the Florida Department of Environmental Protection memorandum titled "Florida Ground Water Guidance Concentrations" dated June 1994. 
-4- The Federal MCLs are identified in the U.S. Environmental Protection Agency "Drinking Water Regulations and Health Advisories" dated May 1995. 

Notes: Jlg/l = micrograms per liter. 
Mel = maximum contaminant level. 
NR = the remedial goal option exceeds the maximum detected concentration: no action is necessary to achieve this goal. 
NS = no standard available. 
NA = not appllcable. 
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7.0 ECOLOGICAL RISK ASSESSMENT 

This Ecological Risk Assessment (ERA) evaluates actual and potential adverse 
effects to ecological receptors associated with exposure to contamination from 
OU 4. The ERA for au 4 was completed in accordance with the methodologies 
described in the GIR (ABB-ES, 1996) and current guidance materials for ERAs at 
Superfund sites including the following: 

Risk Assessment Guidance for Superfund, Envirorunental Evaluation Manual 
(USEPA, 1989a) 

Ecological Assessment of Hazardous Waste Sites, A Field and Laboratory 
Reference (USEPA, 1989b) 

Ecological Assessment of Superfund Sites, An Overview (USEPA, 1991a) 

Fra~ework for Ecological Risk Assessment (USEPA, 1992a) 

Recent risk assessment guidance including the USEPA "Eeo Update" bulletins 
(USEPA, 1991b; 1992b; 1992c) and recent publications (e.g., Maughan, 1993; Suter, 
1993) were also consulted. 

The introduction for the OU 4 ERA includes the problem formulation. Problem 
formulation is the initial step of the ERA process whereby receptors, exposure 
pathways, and the assessment and measurement endpoints are selected for 
evaluation. 

Identification of Receptors. Terrestrial and aquatic flora and fauna potentially 
occurring at Cecil Field are presented in the GIR (ABB-ES, 1996). A discussion 
of flora and fauna observed at OU 4 by ABB-ES ecologists is provided in 
Subsections 7.1.1 and 7,1.2, respectively. The possible occurrence of rare, 
threatened, endangered, and corrunercially exploited species is discussed in 
Subsection 7.1.3. 

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are 
expected to be found in the upland areas of au 4, and aquatic receptors are 
likely to occur in the wetland portions of OU 4. Aquatic receptors potentially 
inhabiting Rowell Creek, the small tributary in the northern portion of the site, 
and the drainage ditch and floodplain swamp in the southern portion of the site 
(shown on Figure 7-1) include a variety of invertebrates, plants, algae, 
reptiles/amphibians, and possibly small fish. 

Identification of Exposure Pathways. Exposure pathways are identified 
groups of ecological receptors (terrestrial wildlife, terrestrial 
terrestrial invertebrates, and aquatic receptors). The exposure pathway 

for four 
plants, 

includes 
a sourc.e of cuutcunination, potentially contaminated media, and an exposure route. 

The exposure pathways from the au 4 waste source to ecological receptors are 
depicted in the contaminant pathway model on Figure 7-2. 

The model depicts all potential exposure pathways, however, shading indicates 
only those pathways that are evaluated in the ERA for OU 4. This limitation is 
necessary to focus the risk evaluation on the pathways for which (1) contaminant 
exposures are the highest and most likely to occur and (2) there are adequate 
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data pertai'q.ing to the receptors, contaminant exposures, and toxicity for 
completion of risk analyses. Exposure pathways evaluated include portions of 
food chains (e. g., surface soil -+ primary consumer -+ secondary consumer -+ 

tertiary consumer) as well as other direct and indirect exposures. 

Terrestrial Wildlife. The exposure routes evaluated for wildlife represent those 
pathways that are believed to contribute the highest potential contaminant 
exposures. These exposure routes include ingestion of soil and food items that 
are contaminated as a result of accumulation of constituents from site media. 
An assumption was made that fur, feathers, or chitinous exoskeleton limit the 
transfer of contamination across the dermis; therefore, exposures related to 
dermal contact are not evaluated as part of this ERA. Exposures related to 
inhalation were not evaluated because this pathway is generally considered an 
insignificant route of exposure except in unusual circumstances, such as 
following a spill or release. 

Potential contaminant exposures for reptiles and amphibians exist at au 4, but 
were not evaluated due to a lack of scientific literature relating contaminant 
exposures to adverse responses for these taxa. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. Terrestrial plants may 
also be exposed to contamination in groundwater in the southern portion of the 
site where water is at the ground surface, or where roots reach a zone of 
saturation. 

Aauatic Receptors. Exposure pathways evaluated for aquatic receptors (including 
invertebrates, plants, amphibians and fish) at au 4 include direct contact with 
groundwater from the surficial aquifer as it discharges to Rowell Creek and the 
swamp in the southern portion of the site. No evaluation of risks to aquatic 
organisms from exposure to groundwater from the intermediate aquifer was 
performed because, as discussed in Section 3.5, groundwater from the intermediate 
aquifer does not discharge to the surface at au 4. Although groundwater from the 
surficial aquifer at au 4 discharges to Rowell Creek, only a qualitative 
evaluation of impacts to aquatic organisms in Rowell Creek from au 4 groundwater 
was performed in this ERA. Exposures to aquatic life in that portion of Rowell 
Creek have been previously evaluated as part of the au 1 ERA (ABB-ES, 1994a) 
because au 1 groundwater is likely to be the primary influencing factor on 
potential adverse effects to aquatic organisms. 

Aquatic life may also be exposed to contamination in surface water and sediment 
in the tributary at the north end of au 4 or in the drainage ditch and swamp in 
the southern portion of the site as a result of direct contact with and ingestion 
of these media. These pathways were not evaluated as no effects attributable to 
au 4 were oQserved in this segment of Rowell Creek during the au 1 BRA. In 
addition, no surface water or sediment chemical data exist for surface water or 
sediment in the southern portion of au 4 and, as discussed in Chapter 3.0, no 
transport mechanism exists for chemicals to migrate from site surface soil or 
groundwater in the northern region of au 4 to the surface water or sediment in 
the tributary along the northern site boundary. 

Identification of Endpoints. The assessment and measurement endpoints selected 
for the au 4 ERA are listed in Table 7-1. Assessment endpoints represent the 
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Table 7-1 
Endpoints for Ecological Assessment 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Rorida 

Medium I Receptor I Assessment Endpoint I Measurement Endpoint 

Surface Soil Wildlife Maintenance and productivity of Oral contaminant doses (mg/kg BW-day) 
wildlife populations and commu- based on measured adverse effects on 
nities. growth, reproduction, or survival (Le., LCso 

studies) of mammalian or avian laboratory 
test populations. 

Surface Soil Terrestrial 'Inverte- Maintenance and productivity of Contaminant concentrations (mg/kg) in brates terrestrial invertebrate communrties surface soil based on measured adverse ef-
fects on survival (Le., LCso studies) of terres-
trial invertebrates. When no sUr.'ival studies 
ware available, measured adverse effects on 
reproduction and growth are used. 

Surface Soil Terrestrial plants Mainlenance and productivity of Contaminant concentrations (mg/kg) in 
plant communities. surface soil at which adverse effects on 

growth, reproduction, or survival of terrestri· 
al plants are observed. 

Groundwater Aquatic Organ· Maintenance and productivity of Contaminant concentrations (pajl) in sur· isms aquatic populations face water at which adverse effects on 
growth, reproduction, survival. or biodivers-
ity of aquatic plants, aquatic invertebrates. 
amphibians, and fish are observed. 

Notes: mg/kg 0=; milligrams per kilogram. 
8W = body weight. 
LCso '" contaminant concentration estimated to result in the death of 50 percent of an exposed population. 119/1 '" micrograms per liter 
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ecological component to be protected, whereas the measurement endpoints 
approximate or provide a measure of the achievement of the assessment endpoint. 
The assessment endpoint selected for the OU 4 ERA is the maintenance and 
productivity of receptor populations and communities at OU 4. The specific 
objectives of the au 4 assessment are to determine whether or not the chemical 
concentrations in surface soil and groundwater at au 4 are likely to result in 
population and subsequent community decline of ecological species. The 
measurement endpoints used to gauge the likelihood of population- and community
level effects are toxicological benchmark values based on laboratory-measured 
survival, growth, and reproductive effects. 

7.1 SITE CHARACTERIZATION. In September 1995, ABB-ES ecologists visited the 
site to characterize the habitats that exist at OU 4. Teams of ecologists walked 
along transects through the site, identifying characteristic flora and fauna for 
each habitat that was encountered. Figure 7-1 provides an overview of the 
habitats present at OU 4. 

7.1.1 Vegetative Cover The following vegetative commun~t~es were identified at 
OU 4 (roughly from east to west): disturbed upland (along the road), mixed 
hardwood/pine community, upland mixed forest (with a transitional hard
wood/floodplain forest grading down into Rowell Creek, a blackwater stream), and 
floodplain swamp. More details regarding the characteristics of these 
communities are provided in the NAS Cecil Field BEAR (ABB-ES, 1996a). 

The disturbed uplands, mixed pine(hardwoods, and upland mixed forest communities 
are representative of those habitats that contain upland species of plants. 
Upland tree and shrub species observed within these communities at OU 4 include 
sweetgum (Liquidambar styraciflua L.), saw palmetto (Serenoa repens) , cherry 
(Prunus sp.), various pines (Pinus sp.), water oak (Quercus nigra), live oak (Q. 
virginiana) , southern bayberry (Myrica cerifera) , and hollies (Ilex sp.). 

Herbaceous plants and graminoids common to upland communities and observed at au 
4 include bracken fern (Pteridium aquilinum) , wild poinsettia (Poinsettia 
heterophylla) , dog fennel (Eupatorium capitatum) , yellow aster (Aster sp.), 
fleabane (Erigeron sp.) , morning glory (Ipomoea sp.), evening primrose (Oenothera 
sp.), black-eyed Susan (Rudbeckia sp.), goldenrod (Solidago sp.), thistle 
(Cirsium sp.), beauty berry (CalUcarpa americana), meadow beauty (Rhexhia 
virginica) , violet (Viola sp.), poison ivy (Toxicodendron radicans) , pea (Cassia 
sp.), water. pennywort (Hydrocotyle americana), vervain (Verbena sp.), and 
crabgrass (Digitaria sp.). Vines commonly found growing in masses on shrubs and 
on trees in upland areas of OU 4 include bullbriar greenbriar (Smilax bona-nox) , 
muscadine grape (Vi tis rotundifolia) I Virginia creeper (Parthenocissus 
quinquefolia), and peppervine (Ampelopsis arboreal. 

The hardwood/floodplain forest, floodplain swamp, and black water stream habitats 
are representative of those habitats that contain transitional and wetland 
species of plants. Tree and shrub species observed within these communities at 
OU 4 include cypress (Taxodium sp.). sweetbay magnolia (Magnolia virginiana) , red 
maple (Acer rubrum) , groundsel tree (Baccharis halmifolia) , and blueberry 
(Vaccinium sp.). 

Herbaceous plant species and 
communities and observed at au 4 
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flower (Lobelia cardinalis) , cinnamon fern (Osmunda cinnamomea) , royal fern 
(Osmunda regalis) , pickerelweed (Pontederia cordata), panic grass (Panicum 
verga tum) , rushes (Juncus sp.), and cattails (Typha sp.). 

7.1.2 Wildlife Habitat Characterization au 4 provides suitable habitat for a 
variety of organisms. The arboreal canopy of the floodplain forest and swamps 
provides proper habitat for a diverse assemblage of invertebrates (Wolfe et al. , 
1988). Invertebrates are consumed by a number of amphibian, reptile, bird and 
mammal species, which in turn provide food for many secondary and tertiary 
consumers. Few signs of mammals were observed at the site J though birds and 
reptiles (including the pygmy rattlesnake [Sistrurus miliarius]) were observed. 
Other terrestrial flora and fauna potentially residing at au 4 are described in 
the NAS Cecil Field BEAR (ABB-ES, 1996a). 

The tributary (along the northern terminus of the site), Rowell Creek (to the 
west of the site), and the floodplain swamp and manmade drainage ditch in the 
southern portion of the site provide suitable habitat for aquatic macroinverte
brates. In addition, the tributary and Rowell Creek provide suitable habitat for 
semi-aquatic reptiles and mammals. 

7.1.3 Rare. Threatened, and Endangered Species No rare, threatened, or 
endangered species or species of concern are known to inhabit au 4. However, 
au 4 may provide suitable habitat for a variety of federally or State-listed 
species. Several species listed by the Florida Game and Fresh Wa~er Fish 
Commission, the u.S. Fish and Wildlife Service, and the Florida Department of 
Agriculture and Consumer Services (FDA) (as commercially exploited) have been 
observed at au 1 (on the other side of Rowell Creek), which provides a similar 
habitat as au 4. 

Some of the federally and State-listed animal species that could potentially 
occur at OU 4 include the Florida gopher frog (Rana capito), eastern indigo snake 
(Drymarchon corais couperi) , gopher tortoise (Gopherus polyphemus), wood stork 
(Hycteria americana), southeastern kestrel (Falco sparverius paulus), Sherman's 
fox squirrel (Sciurus niger shermani) , hooded pitcher plant (Sarracenia minor), 
spoon-leaved sundew (Drosera incermedia) , netted chain fern (Woodwardia 
areolata) , foxtail c1ubmoss (Lycopodium alopecuroides) , wild azalea (Rhododendron 
canescens) , swamp honeysuckle (R. viscosum), dahoon holly (Ilex cassine) , 
American holly (r. opaca) , and dwarf palmetto (Sabal minor). Two species listed 
by the FDA as commercially exploited (cinnamon fern and royal fern) have been 
observed a~ OU 4. 

7.2 HAZARD ASSESSMENT AND SELECTION OF ECOLOGICAL CONTAMINANTS OF POTENTIAL 
CONCERN. The hazard assessment includes a review of analytical data and 
selection of ECPCs. ECPCs represent the analytes detected in envirorunental media 
(surface soil and groundwater) that are considered in the ERA and could present 
a potential risk for ecological receptors. The process for selecLing ECPCs is 
depicted on Figure 7-3. Additional details regarding the ECPC selection process 
are provided in the GIR (ABB-ES, 1996). 
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The background investigation is discussed in Subsection 2.2.4. Two times the 
arithmetic mean of detected inorganic analytes from the basewide Cecil Field 
background surface soil (excluding Arents soil) and groundwater (including only 
data collected from the surficial aquifer) databases were used for screening 
ECPCs. In addition, USEPA Region IV surface water screening criteria (USEPA, 
1995), which are derived to be protective of aquatic life, were used for 
screening groundwater ECPCs for aquatic organisms. Analytical results from 11 
surface soil locations (CEF-BK-SS-5 through CEF-BK-SS-15, with one duplicate 
collected at CEF-BK-SS-9) were included in the background surface soil summary. 
Analytical results from 6 monitoring well locations screened in the surficial 
aquifer (CEF-BK-MW-lS, CEF-BK-MW-2S, CEF-BK-MW-4S [including a duplicate], CEF
BK-MW-5S, CEF-BK-MW-7S, and CEF-BK-MW-BS) were included in the background 
groundwater summary. 

Analytical data for OU 4 were evaluated to determine their validity for use in 
risk assessment pursuant to national guidance, Guidance for Data Useability in 
Risk Assessment (Parts A and B) (USEPA, 1992d). More detail regarding data 
useability is provided in the GIR (ABB-ES, 1996). In accordance with USEPA 
Region IV guidance (USEPA, 1991c), if the maximum detected concentration of an 
inorganic analyte detected in surface soil was less than two times the average 
inorganic concentration detected in the respective background samples, then the 
analyte was not selected as an ECPC for wildlife. If the maximum detected 
concentration of an analyte detected in groundwater was less than the USEPA 
Region IV surface water screening value or two times the average inorganic 
backg:::-ound concentration, then the analyte was not selected as an ECPC for 
aquatic receptors. 

As discussed in the GIR (ABB-ES, 1996), the essential nutrients (e.g., calcium, 
magnesium, potassium, and sodium) were excluded as ECPCs for all media, and iron 
was excluded as an ECPC for surface soil; these analytes are considered to be 
toxic at only extremely elevated concentrations. 

All analytes detected in site media are summarized in tables that include the 
following: frequency of detection, range of detection limits, range of detected 
concentrations, average of detected concentrations, and screening values (i.e., 
twice the average background concentration for inorganic analytes or USEPA Region 
IV screening criteria). For those analytes that are retained as ECPCs for the 
ERA, the following information is also provided: average of all concentrations, 
95th percentile upper confidence limit (UCL) , and maximum and average exposure 
point concentrations. A discussion of how exposure point concentrations are 
determined is provided in Section 7.3. 

7.2.1 Surface Soil Six surface soil samples were collected in April 1995 at OU 
4 (CF-lO-SSl through CF-10-SS6) (Figure 2-1); all six samples were evaluated in 
the OU 4 ERA~ The selection of surface soil ECPCs is presented in Table 7-2. 

One vor, (methylene chloride), 1 SVOC (di-ll-butylphthalate), 13 inorganic 
analytes, and total petroleum hydrocarbons (TPH) were detected in surface soil 
samples collected in the au 4 disposal area. Both detected organic analytes and 
TPH were retained as wildlife ECPCs. In addition, eight inorganic analytes 
(including aluminum, arsenic, barium, chromium, cobalt, lead, manganese, and 
vanadium) were retained as wildlife ECPCs for the au 4 ERA because their maximum 
detected concentrations were greater than two times the average background soil 

CEC·OU4 RI 
MVL 10.96 7·9 



;:n 
<m rn 
:...6 
oC "' .. m", 

~ 
o 

Table 7-2 
Selection of Ecological Contaminants of Potential Concern in Surface Soil 1 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Range of Range of Average of 2X Average 
Contaminant 

Average Frequency of 
Malyte of Detection Detected Detected Background 

Ecological of all 
Detection' Limits Concentrations Concentrations] Concentration' 

Concern? 
ConcentrationsS 

VoI.tile Ora_hie Compounds lpg/kgl 

Methylene chloride 1/6 6 - 14 3J 3J NA Ves 3.2 

Semivol.tile Organic Compounds (pg/kgJ 

Di-n-butylphthalate 5/6 380 - 480 21J- I 140 55 NA Ves 79 

Inorg_ntc An.I:v':tes {lng/kgl 

Aluminum 6/6 40 144 - 7,830 1,980 2,370 Ves 1,980 

Arsenic 1/6 20 27 27 NA Ves S.S 

Barium 1/6 40 103 10.3 9.0 Ves 1B.4 

Calcium 4/6 1,000 179 - 6,350 4,060 458 No' 

Chromium 1/6 2 17 17 4.6 Ves 3.7 

Cobalt 1/6 10 0.67 0.67 NA Ves 4.3 

Iron 6/6 20 140J-9,150 2,190 64B No' 

Lead 6/6 0.6 1..J J . 1.2 J 4.S 6.4 Ves 4.8 

Magnesium 6/6 1,000 15-115 7B.7 108 No' 

Manganese 6/6 3 1S-11.7 5.4 8.6 Ves 5.4 

Potassium 1/6 1,000 594 59.4 NA No' 

See notes at end of table 
------ - - ---

~ 

I 

I 

Exposure Point 
Concentrations 

Maximum 15 I Average1 

I 

3 3 

140 79 

7,830 1,9S0 

2.7 2.7 

10.3 10.3 

17 3.7 

0.67 0.67 

7.2 4.S 

11.7 5.4 

- ---
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Table 7-2 (Continued) 
Selection of Ecological Contaminants of Potential Concern in Surface Soil 1 

Remedial Investigation, Operable Unit 4 
Naval AIr Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Range of Average of 2X Average 
Contaminant 

Average 
Exposure Point 

I 
of Concentrations 

Analyte of Detection Detected Detected Background 
Ecological 

of ali 

Maximum" I Average 7 Detection 2 Limits Concentrations Concentrations] Concentration4 Concentrations5 

Concern? 
I 

Inorganic Analytelil (mg/kg) 

Sodium 2/6 1,000 200 - 253 J 227 NA No' 
, 

Vanadium 6/6 10 0.74 - 28.5 7 4.6 Yes 7 28.5 7 
I 

General Chemistry: {mg/kg! 

TPH 6/6 12 - 15 26J-270J 100 NA Yes 100 270 100 I 
1 Sample locations include CEF-10-SS1 through CEF-10-SS6 (duplicate at sample location CEF-1D-SS5). 

, 

2 Frequency of detection IS equal to the number of samples In which the analyte is detected In relation to the total number of samples analyzed. 
! 

3 Arithmetic mean of all samples in which analyte was detected. i 

4 Background sample locations inClude CEF·SK-SS-5 through CEF-BK-SS-1S (duplicate collected at CEF-BK·SS-9). Two times the arithmetic mean of detected background 

I 

concentrations for inorganic analytes are used 10 screen ecological contaminants of potential concern. 
5 The average of aU Concentrations was derived by assigning a value 01 1/2 the detection limit to all non detects. 
" Maximum exposure point concentrations (EPCs) are equal to the maximum detected concentration. 

I 
7 Average EPCs are equal to the arithmetic mean of all concentrations When the arithmetic mean IS greater than the maximum exposure point 

concentration, the maximum EPC is used 
t Value IS the average of a sample and its duplicate. 
\! Analyte IS an essential nutrient and not considered toxic except at high concentrations. 

I 
Notes: JI9/kg = micrograms per kilogram. 

I 
J = Indicates chemical identified by chemist, but quantity was estimated. 
NA = not available. 
mg/kg = milligrams per kilogram 

-
TPH = total petroleum hydrocarbons I 
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7.2.2 Groundwater Analytes detected in unfiltered groundwater from the 
surficial aquifer for OU 4 are summarized in Table 7 - 3. An evaluation of 
unfiltered groundwater data is conservative because contaminant concentrations 
"!::.end to be higher than those for filtered groundwater due to sorption to 
particulate matter. Since the turbidity of unfiltered groundwater at CEF-MW-SS 
exceeds 5 nephelometric turbuidity units, dissolved (i.e., filtered) groundwater 
samples from the surficial aquifer were collected and the data are also provided 
in Table 7-3. Data collected in April and May 1995 from four monitoring wells 
screened in the surficial aquifer were used to evaluate groundwater conditions 
potentially contributing to surface water contamination in Rowell Creek to the 
West of au 4 and in the swamp in the southern portion of au 4. 

One svac, bis(2-ethylhexyl)phthalate, and 11 inorganic analytes were detected in 
unfiltered groundwater samples collected at OU 4. Five inorganic analytes were 
eliminated as aquatic ECPCs because either their maximum detected concentrations 
were less than the Region IV Chronic Water Quality Screening Value (USEPA, 1995) 
or two times the average background screening concentration. Three analytes were 
eliminated as ECPCs because they are essential nutrients. The remaining 
analytes, bis(2-ethylhexyl)phthalate, aluminum, iron, and manganese, were 
retained as aquatic ECPCs for evaluation. 

Filtered groundwater samples were collected for inorganic analysis from only one 
monitoring well (CEF-lO-5S), as shown in Table 7-3. Six inorganic analytes were 
selected as filtered inorganic ECPGs. All of the unfiltered inorganic ECPCs were 
detected in filtered groundwater from OU 4, indicating that all detected 
inorganic analytes are potentially available to biota. One analyte (copper) Was 
detected in the filtered sample, but not in the unfiltered sample, and several 
analytes (e,g" barium and vanadium) we~e detected at higher concentrations in 
the filtered sample than in the unfilt~ d sample, Uncertainties regarding the 
bioavailable fraction of inorganic ana~_ =es in groundwater at OU 4 remain, due 
to the small population of filtered samples that were collected. 

7.3 EXPOSURE ASSESSMENT. E:<posure assessment is the process of estimating or 
measuring the amount of an ECPC to which an ecological receptor may be exposed. 

The following subsections describe how contaminant exposures were estimated or 
measured for wildlife, terrestrial plants, terrestrial soil invertebrates, and 
aquatic receptors at OU 4. The contaminant pathway model (Figure 7-2) provides 
a summary of the potential exposure pathways that exist at OU 4 for each group 
of receptors. Additional det.ail regarding exposure assessment is provided in the 
GIR (ABB-ES, 1996). 

7.3,1 Calculation of Exposure Point Concentrations Maximum and average EPCs 
were chosen for all ECPGs in surface soil and groundwater to assess exposure to 
terrestrial and aquatic receptors. Maximum EPCs represent the highest 
concentration of any analyte that ecological receptors could encounter at the 
site, whereas average EPGs are representative of typical site concentrations. 
Because there were less than 10 samples in both the surface soil and groundwater 
data sets, the maximum detecte'-='. concentration was selected as the maximum EPG 
(rather than the 95th percent VeL calculated on the log-transformed arithmetic 
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Table 7-3 
Selection of Ecological Contaminants of Potential Concern in Groundwater' 

Remedial Investigation, Operable UnIt 4 
Naval /lJr Station Cecil Field 

Jacksonville, Florida 

Region IV 
2X. Average 

Frequency Range of 
Range of Average of Chronic 

Background 
Contaminant Average 

Detected Detected Water of of all 
Analyle of Detection 

Concentra- Concentra- Quality 
Groundwater 

Ecological Concentra-
DetectJOn 2 limits Concentra· 

tions tions3 Screening 
tion6 Concern?' tJons7 

Value"" 

Semivolatile Organic Comeounds (pg/ I J 

bis(2-Ethylhexyl)- 2/4 10 2J-6J 4J 03 NA Yes 4.5 
phthalate 

Unfiltered Inorganic Anal'ites (JIg/I) 

Aluminum 2/4 200 669 - 1Q1 ,060 864 1187 776 Yes 482 

Barium 2/4 200 1016.5.18.5 175 NA 41 NO l2 

Calcium 3/4 5,000 2,380· 1014,200 9,310 NA 380 N0 13 

Chromium 1/4 10 103.8 3.8 1411 70 N0 12,IS 

Iron 4/4 100 529J· 102,190J 1,140 1,000 450 Yes 1,140 

Magnesium 4/4 5,000 544 - 2,670 1,290 NA 1,290 N0 13 

Manganese 1/4 15 1°49.4 49.4 NA 10 Yes 18 

Nickel 1/4 40 1°13 14 11582 32 N012,lS 

Potassium 4/4 5,000 215 - 704 464 NA 1,580 NO I2,13 

See notes at end of table 
--

Exposure Point 
Concentrations 

Maximum' Averagell 

6 4.5 

1,060 482 

2,190 1,140 

49.4 18 
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Table 7-3 (Continued) 
Selection of Ecological Contaminants of Potential Concern in Groundwater' 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Region IV 
2X Average 

Frequency Range of 
Range of Average of Chronic 

Background 
Contaminant Average 

Detected Detected Water of of all 
Analyte of Detection 

Concentra- Concentra- Quality 
Groundwater 

Ecological Concentra-
OetectlOn 2 Umlls Concentra-

tions tions" Screening 
tlon5 Concern?o! tions7 

Value" 

Unfiltered Inorganic An.l~e8 (pgll) 

Sodium 4/4 5,000 2,710 - '°5,580 4,360 NA 1,150 N013 

VanadIum 2/4 50 27- 1°4 .4 J 35 NA 96 N012 

Filtered Inorganic Analy:tes (pgl II 

Aluminum 1/1 200 '°720 '°720 1'87 NA Yes 720 

Barium 1/1 200 1°69.4 1°69.4 NA NA Yes 69.4 

Calcium , /1 5,000 1°11,500 J 1°11 ,500 J NA NA NOll 

Chromium 1/1 10 '°3.6 1°3.6 1411 NA No'6 

Copper 1/1 25 1°11 '°11 "6 NA Yes 11 

Iron '/1 100 1°1,310 J 10 1,310 J 1,000 NA Yes 1,310 

Magnesium 1/1 5,000 1°1,090 1°1,090 NA NA Noll 

Manganese 1/1 15 1°22.0 1°22.0 NA NA Yes 22,0 

Nickel 1/1 40 1°13 '°13 
1('1

82 NA No'li 

Potassium 1/1 5,000 1°979 1°979 NA NA Noll 

See notes at end of table. 
L-. ---- - -- .-

Exposure Point 
Concentrations 

Maximum' Average~ 

720 720 

694 69.4 

11 11 

1,310 1,310 

22.0 22.0 

- -
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Table 7-3 (Continued) 
Selection of Ecological Contaminants of Potential Concern in Groundwater 1 

Remedial Investigation, Operable Unit 4 
NAS CecIl Fjeld 

Jacksonville, Florida 

Region IV 
2X Average Exposure Point Frequency Range of 

Range of Average of Chronic 
Background 

Contaminant Average Concentrations Detected Detected Water of of all Analyte of Detection 
Can centra- Can centra- Quality 

Groundwater 
Ecological Concentra-Detectlon 2 Limits Concentra-tions tlons3 

Screening 
tions Concern?o!I tions7 

Maximumll Average!! Value4 

Filtered Inorganic Analytes (pgl t I 

Sodium 1/1 5,000 107,510 107,510 NA NA Noll 
Vanadium 1/1 50 1°15 1°15 NA NA Ves 15 15 15 , 

Sample locations include CEF-10-2S through CEF-l0-5S (duplicate at sample location CEF·1O-5S). Filtered Inorganics data arB from CEF-l0-SS and CEF-l0-5S0. 2 Frequency of detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples analyzed. 3 Arithmetic mean of ali samples in which analyte was detected. 
4 U.S. Environmental Protection Agency (USEPA) Region IV Waste Management Division Chronic Freshwater Quality Screening Values based on the Water Quality Standards Units Screening Ust (USEPA, 1995). 
5 Background sample locations (for unfiltered data only) include' CEF-BK-MW-1S, CEF-BK-MW-2S, CEF-BK-MW-4S, CEF-BK-MW-4SD, GEF-BK-MW-5S, CEF-BK-MW-7S. and CEF-BK-MW-8S, Two times the arithmetic mean of detected background concentrations for morganic analytes are presented. 6 Contaminant of potential concern for aquatic receptors. 
7 The average of all concentrations is derived by assignmg a value of 1/2 the sample quantitation limit to all nondetects. " Maximum exposure point concentrations (EPCs) are equal to the maximum detected concentration. .. Average EPGs are equal to the arrthmetic mean of all concentrations If the arithmetic mean of all concentrations is greater than the maximum EPC, then the maximum EPC IS used. 
lQ Value is the average of a sample and its duplicate. 
11 Criterion is based on a pH of 6.5-9 (USEPA, 1988) 
12 Maximum analyte concentration is less than two times the average background concentration. 
13 Analyte is an essential nutrient and IS not considered toxic except at high concentrations. 
14 Screening value for hexavalent species of chromium. 
15 Maximum analyte concentration is less than the Region IV chronic surface water screening value. 
111 Hardness-dependent criterion based on a calculated hardness concentration of 46 milligrams calcium carbonate using mean calcium and magnesium concentrations (Greenberg et ar., 1992). 

Notes: f.J9/ I = micrograms per liter. 
NA = not available 
J = indicates chemical Identified by chemist, but quantity was estimated. 

---- -



mean) for each analyte (USEPA, 1992e). The average of all samples, which assigns 
a value of one-half the sample quantitation limit to all samples in which the 
analyte was not detected, was used to represent the average EPC unless it 
exceeded the maximum EPG! in which case the maximum EPe was used for both 
scenarios. 

Maximum and average EPCs are presented in each ECPC table (Table 7-2 for surface 
soil and Table 7-3 for groundwater). To efficiently evaluate exposure and risk 
at au 4, a tiered approach was used. If no risk was calculated from exposure to 
the maximum EPG, then no average exposure scenarios were evaluated. 

7.3.2 Terrestrial Wildlife Exposure routes for wildlife receptors for which 
EPCs were selected include direct or indirect ingestion of OU 4 soil and 
ingestion of contaminated food. The actual amount of an ECPC taken in by 
wildlife species depends on a number of factors. To evaluate exposures at OU 4, 
representative wildlife species were selected for evaluation in food-chain models 
which estimate contaminant exposures to wildlife species respective to their 
position in the food chain. Contaminant exposures for terrestrial wildlife are 
related to the foraging characteristics of the species; therefore, terrestrial 
receptors were chosen to represent the trophic levels typical of a southeastern 
disturbed upland and forested community. The following representative wildlife 
species (summarized in Table 7-4) were selected for the OU 4 ERA: 

CEC-OU4- Rl 
MVL.10.96 

Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds 
suitable habitat in forests, fields, marshes, and brush. It primarily 
feeds on earthworms, snails, centipedes, insects, small vertebrates, 
and slugs (DeGraaf and Rudis, 1986). Relative to other small mammals, 
insectivorous species may receive high doses of contamination as a 
result of their voracious appetite relative to their small body size 
and the ability of their prey items to accumulate constituents. The 
shrew represents small mammal omnivores found in wooded portions of au 
4. 

Rufous-sided towhee (Pipilo erythrophthalmus). The towhee inhabits 
dense brushy cover in woodland edges and is an omnivore that forages in 
the leaf litter of the forest floor for insects, seeds, and fruits 
(DeGraaf and Rudis, 1986). The home range of the towhee is 1.5 acres. 
The towhee represents avian omnivores found in forested areas at au 4. 

American woodcock (Scolopax minor). The woodcock is a vermivorous 
(feeding primarily on earthworms) bird that inhabits areas of fertile, 
moist soil. These areas include open pastures, cultivated fields, and 
stream banks (DeGraaf and Rudis, 1986). The woodcock represents avian 
receptors found in forested areas at au 4. 

Red fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands 
and grassy fields, and is most active at dawn, dusk, and night. It is 
an opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, and invertebrates, as well as berries and other fruits (Burt 
and Grossenheider, 1976). The home range for the red fox is approxi
mately 250 acres. The red fox represents predatory mammals at OU 4. 

7-16 



Table 7-4 
Ecological Receptors Evaluated 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, flOrida 

Receptor Evaluated 

Common Name 

Short~tailed shrew 

Rufous-sided towhee 

American woodcock 

Red fox 

Great-horned owl 

Terrestrial Plants 

Terrestrial Invertebrates 

Aquatic receptors 

CEC-OU4 RI 
MVL1096 

I Scientific Name Surface Soil 

Blarina brevicauda -I 

Pieilo erythroEhthalmus v' 

Sealapax minor v' 

Vulpes vulpes v' 

Bubo virginianus v' 

-I 

v' 

7-17 

Media 

Groundwater 

v' 

v' 



Great horned owl (Bubo virginianus). The great horned owl is primarily 
a nocturnal hunter of small mammals. Its habitat includes low, wet, 
deep woods and heavily wooded swamps often near open country where it 
may hunt for its primary prey items consisting of small mammals and 
birds (DeGraaf and Rudis, 1986). The home range of the owl is 15 
acres. The owl represents predatory avian carnivores at OU 4 that may 
be exposed to contamination via accumulation in mammalian and avian 
tissue. 

Exposure assumptions (body weights, food ingestion rates, relative consumption 
of food items, etc.) for each of the representative wildlife species for OU 4 are 
provided in Table 7-5. 

The site foraging frequency (SFF) considers the frequency a receptor feeds within 
the site area by estimating the acreage of the site relative to the receptor's 
horne range and by considering the fraction of the year the receptor would be 
exposed to site-related chemicals. By definition, the SFF cannot exceed 1. The 
area of OU 4 is larger than the home range for the short- tailed shrew, the 
rufous -sided towhee, and the great horned owl. Since all representative wildlife 
species are expected to actively forage at the site year-round, it is assumed 
that the SFFs for these organisms are 1. 

Wildlife species may be exposed to ECPCs in surface soil by incidental ingestion 
of these media or by ingesting prey items that have bioaccumulated these ECPCs. 
To estimate this exposure, a potential dietary exposure (PDE) (or body dose) is 
estimated for all representative wildlife species for each ECPC in all media 
according to' the equations in Table 7-6 and the methodologies described in the 
GIR (ABB-ES, 1996). 

Tissue concentrations of ECPCs in prey items were estimated using bioaccumulation 
factors (BAFs). BAFs were extrapolated from literature values or regression 
equations from scientific literature. Based on the lack of scientific data for 
vaG bioaccurnulation and evidence provided in several reference materials (Suter, 
1993; Maughan, 1993), an assumption Was made that VOCs do not bioaccumulate in 
prey tissue. The general approach used to select BAFs for au 4 is summarized in 
Table 7-7. BAFs for each of the ECPCs evaluated at OU 4 are included in Appendix 
G, Table G-l. Terrestrial BAFs for invertebrates and plant prey items are 
defined as the ratio of the ECPC concentration in plant or invertebrate tissue 
(mg contaminant/kg tissue wet weight) to the ECPC concentration in surface soil 
(mg contaminant/kg soil dry weight) . Terrestrial BAFs reported for avian and 
mammalian receptors are defined as the reported ratios of ECPG concentrations in 
the tissues of these receptors (mg contaminant/kg tissue wet weight) to the 
concentrations of ECPCs in their food items (rng contaminant/kg tissue wet 
weight). 

Although indirect exposures to wildlife from groundwater ECPCs exist, this 
exposure pathway is not a significant route of exposure and is unlikely to result 
in risk. Consequently, risks to wildlife from exposure to groundwater ECPCs were 
not evaluated. 

The PDEs calculated from exposure to surface soil ECPCs for each receptor and the 
exposure assumptions used in calculating the PDEs are presented in Appendix H, 
Tables H-l and H-2. 

CEC-OU4 AI 
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Representative Wildlife 
Species 

Short-tailed Shrew 
{Blarina brevic811dal 

Rufous-sided Towhee 
(Pipilo erythrophthalmus) 

American Woodcock 
(Scolopax minor) 

Red fox 
(VuJpes vuJpes) 

See notes at end of table 

Body 
Weight 

(kg) 

a Ot7 [a] 

0.039 [eJ 

0.197 [h[ 

4.69 [i] 

Table 7·5 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation, Operable Unit 4 
Naval AJr Station Cecil Field 

Jacksonville, Florida 

Assumed Diet for Exposure 
Food Ingestion Home Range 

Reported Diet Assessment 
(% of diet) 

Rate (kg/day) (acres) 

Earthworms, slugs & snails, fungi, insects, and 78% Invertebrates 0.0024 [d] 0.96 ± 0.09 [b] 
vegetation [b 1 12% Plants 

10% SOil [eJ 

30 percent animals (moths, ants, caterpillars, 65% Plants 0.007t [gJ 15 [f] 
beetles, bugs, spiders, snails) 70 percent veg- 30% Invertebrates 
elation (seeds of weeds, grasses, and berries) 5% Soil [e] 
[e.f] 

Primanly earthworms and insects with some 80% Invertebrates 0.02 [g] 80.1 ±68.2[b] 
plants [b] 10% Plants 

10% Soil [bJ 

Small mammals, birds, and invertebrates, as 57% Small mammals 0.24 [dJ 1,727 ± 339 [bJ 
well as berries and other fruits. [b J 20% Invertebrates 

10% Small birds 
10% Plants 
3% Soil [bJ 
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Table 7-5 (Continued) 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Body 
Assumed Diet 

Representative Wildlife 
Weight Reported Diet 

for Exposure Food Ingestion Home Range 
Species 

(kg) 
Assessment Rate (kg/day) (acres) 
(% af diet) 

Great horned owl 1.59 ul Mostly rabbits; also mice, rats, chipmunks, wea- 80% Small mammals 0.079 [gi 15 [ki 
(Bubo virginianus) sels, squirrels, skunks, birds, bats, snakes, frogs, 19% Small birds 

crayfish, perch, grasshoppers [j] 1% Sail [el 

References: 

[a1 Mean of means reported for male and female shrews In summer and fall (U.S. Environmental Protection Agency [USEPA], 1993). 
[b] Wildlife Exposure Factors Handbook (USEPA, 1993). 
[c1 Values are based on diet composition When necessary, surrogate values tor soil ingestion were chosen for another species based on similarities in diet. Other values 

were based on diet composition (USEPA, 1993). Rufous-sided towhee value from Beyer et al. (1991). 
[d1 Calculated using a regression equation for mammals based on body weight (kg). Food ingestion (kg/day) = 0.0687 x INt 0822 (kg) (USEPA 1993). 
[el Terres (1980). 
[11 DeGraaf & Rudis (1986). Rufous-sided towhee home range taken from savanna sparrow average (similar species). 
[g1 Calculated uSing a regression equation for birds based on body weight (kg), Food ingestion (kg/day) = 0.0582 x Wt O~51 (kg) (USEPA, 1993). 
[h1 Median of mean weights reported for adult male and female American woodcocks (USEPA, 1993). 
[I] Average at adult male and female faxes in spring (USEPA, 1993). 
Ul Terres (1991). 
[k) Great horned owl home range taken from low end of range in southeast Madison County, New York (Hager, 1957). 

Notes kg/day = kilograms per day. 
kg = kilograms. 
% = percent. 
Wt = weight. 

---- -- -- --
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Table 7-6 
Modelfbr Estimation of Contaminant Exposures for Representative Wildlife Species 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Estim.tion of Contaminant Exposure. ReI.ted to Surf.ce Soil 

Description: 

Soil Contaminant 
Concentration: 

Soil Exposure: 

Concentration of a Contaminant 
in Primary Prey Items (TN): 

Concentration of a Contaminant 
In Secondary Prey Items (TN): 

Total Exposure Related to 
Suriace Soil: 

Notes: % = percent. 

Estimates the amount (dose) of a contaminant Ingested and accumulated by a species 
via incidental ingestion of contaminated surface soli and ingestion of contaminated 
food items. 

Maximum: The maximum detected concentration of the ecological contaminants of 
potential concern (ECPC) when the sample size is :$ 9, and the lesser of 
the maximum detected concentration or the 95th percent upper confidence 
limit (UCL) when the sample size is ~ 10. 

Average: Average of all concentrations. If the average is greater than the maximum 
exposure point concentration (EPC), the maximum EPC was selected. 

Soil 
Exposure = ( 
(mg/kg) 

Primary 
Frey Item = 

Concentration 
(mg/kg) 

. Soil 
, of D2:et X concentration) 
as So~l (mgjkg) 

Soil 
(BAFinv or pl&llt X concentration) 

(mg/kg) 

Tissue Secondary 
Prey Item 

Concentra t~on 
(mg/kg) 

= (BAF . X Concentration of) 
.wi! or bud Prey Items ~ 

(mg/kg) 

where BAF = Bioaccumulatlon Factor or mgjkg fresh weight tissue over mgjkg dry 
weight soil for invertebrates and plants, and mg/kg fresh weight 
tissue over mg/kg fresh weight food for small mammals and small 
birds 

For a discussion of the weighted contaminated concentration in prey Items, see 
explanation of the POE term below, and Section 24 of the GIR (ABB-ES, 1996) 

soil 
exposure] X IRDit!t x SFF x E 

PDE = 
(mg! kgBW-day) BW 

where POE 
P, 
T, 
IRD,., 

BW 
SFF 

ED 

= 
= 
= 
= 
= 
= 

= 

Potential Dietary Exposure (mg/kgBW-day), 
percent of diet composed of food item N, 
tissue concentration in foad item N (mg/kg), 
foad ingestion rate of receptor (kg of food or dietary item per day), 
body weight (kg) of receptor, 
Site Foraging Frequency (site area [acres] divided by home range 
[acres]). assumed to be equal to 1 for lethal exposure scenario, and 
Exposure Duration (fraction of year species is expected to occur 
onsite). 

mg/kg == milligrams per kilogram. 
GIR = general information report. 

mg/kgbw-day = milligrams per kilograms 
at body weight per day. 

kg = kilograms. 

CEC-O:J4.AI 
MVL 10 96 

ABB-ES = ABB EnVironmental Services, Inc. 
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Receptor Group 

Terrestrt.1 Surf.ell Soil/Sediment 

PI.nu 
Unit: mg/kg wet tissue per 

mg/kg dry soil 

Terrestriallnvertebr.tes 

Unit mg/kg wet tissue per 
mg/kg dry soil 

See notes at end of table 

CEC-OU4 AI 
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Table 7-7 
Estimation 01 Bioaccumulation Factors 

Remedial Investigation, Operable Unit 4 
Naval Ajr Station Cecil Field 

Jacksonville, Aorida 

Nature of Approach General Approach 

Uterature Values When available, literature values were used to estimate plant 
bioaccumulation factors (BAFs). Evidence from the literature (Levine 
at aI., 1989) suggests that lead does not bioaccumulate In plant 
tissue, therefore, a BAF of zero was assigned (i.e., a zero dOBS not 
imply that literature information is lacking). . 

SAR When literature values were unavailable, plant BAFs for semivolatile 
organic compounds (SVOCs) were calculated uSing a regression 
equation based on the uptake of organic chemicals into plant tissue 
from Travis and Arms (1988),1 

Extrapolation and When literature values were unavailable, plant BAFs for Inorganic 
Empirical Data compounds were obtained from Baes at al. (1984),2 

Assumption Although evidence suggests that plants may transport organic analyt· 
es with log K.. .. s < 5 (i.e" volatile organic compounds [VOCs]) from 
the roots into leafy portions (Briggs et aI., 1982; Briggs et aI., 1983), 
bioaccumulation data for VOCs are generally lacking in scientific 
literature. In addition, evidence in the literature (Suter, 1993; 
Maughan, 1993) suggests that analytes with log Kaws <3.5 are not 
bioaccumulated into animal tissue. Therefore, it was assumed that 
transfer of VOGs from plant tissue to animal tissue does not occur. 

Uterature Values VVhen available, literature values were used to estimate BAFs for 
invertebrates. 

Assumption Earthworm data were used to represent all invertebrates. 

Empirical Data and A single BAF for polynuclear aromatic hydrocarbons was calculated 
Assumption using data presented in Beyer (1990); dry weight was converted to 

wet weight assuming earthworms are 80 percent water. 

Assumption Bioaccumulation data for VOCs are generally lacking in scientific 
literature. In addition, evidence in the literature (Suter, 1993; 
Maughan, 1993) suggests that analytes with log Kows <3.5 are not 
bloaccumulated into animal tissue. Therefore, it was assumed that 
5011 Invertebrates do not bioaccumulate VOCs. 
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Table 7-7 (Continued) 
Estimation of Bioaccumulation Factors 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

JacksonvHII!J, Aorida 

Receptor Group Nature of Approach General Approach 

Sma" M.mm.ls Uterature Values VVhen available, literature values were used to estimate BAFs for 
Unit mg/kg wet tissue per small mammals. 

mg/kg wet food 

SAR When literature values were unavailable for SVOCs, BAFs tor small 
mammals were estimated using a regression equation based on the 
uptake of organic chemicals into beef tissue from Travis and Arms 
(1988) '. 

Unit: mgjkg wet tissue per Extrapolation/ When literature values were unavailable, BAFs for small mammals tor 
mg/kg wet food Empirical Data inorganics were derived from ingestion-to-beef biotransfar factor 

presented in Baas et aI. (1984) ". 

Assumption Bioaccumulation data for VOCs are generally lacking in scientifiC 
literature. In addition, evidence in the literature (Suter, 1993; 
Maughan, 1993) suggests that analytes with log K.ws < 3.5 are not 
bioaccumulated into animal tissue. Therefore, it was assumed that 
small mammals do not bioaccumulate VOCs. 

Sm.11 Birds l.Jterature Values When available, literature values were used to estimate BAFs for 
Unit: mgjkg wet tissue per small birds. 

mgjkg wet food 

No information BAFs were not obtained for SVOCs or for inorganic compounds as 
there is little bioaccumulation data available for birds. It was as-
sumed that small birds do not accumulate VOCs. 

, 
Plant bloaccumulation factors (BAFs) calculated using the follOWing Travis and Arms (1988) regression: 
log BAF " 1.588 to 0.578 log K ow' 

2 BAFs derived from Baes et al. (1984). Values are based on analysis of literature references, correlations with other chemical 
and phYSical parameters, or comparisons of observed and predicted elemental concentrations in vegetative and reproductive 
plant matenal and soil. Data are based on dry weight and were converted to a fresh weight basis assuming that plants are 80 
percent water. This IS generally consistent with the water content of berries (82 to 87 percent water) and leafy vegetables (87 
to 95 percent water), presented in Suter (1993). Grains contain a much lower percentage of water (approximately 10 percent), 
therefore, this assumption likely underestimates exposure to gramlnlvores. 

3 Small mammal BAFs calculated using the follOWing Travis and AIms (1988) regression: 
log biotransfer factor (BRF) 0: log K ... - 7.6 
where BTF 0: bjotransfer factor (mgjkg tissue diVided by mg chemical ingested per day). 

4 BTFs were converted to a BAF (mgjkg tissue divided by mgjkg food) by multiplying by a food ingestion rate of 12 kg (dry 
weight) per day (average intake for lactating and non-lactating cattle reported In Travis and Arms, 1988). 

Notes' 

CEC-OU4.RI 

MVL.l0 96 

mg/kg = milligrams per kilogram. 
SAR = Structural Activity Relationship. 
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7.3.3 Terrestrial Plants and Invertebrates Terrestrial plants and soil inverte
brates may be exposed to ECPCs via direct contact with and root uptake (plants) 
or ingestion (invertebrates) of ECPCs measured in OU 4 surface soil. For the 
purposes of the au 4 ERA, exposures to terrestrial plants and invertebrates are 
assumed to occur within the top one foot interval of surface soil. Terrestrial 
plants may also be exposed to groundwater in the floodplain swamp in the southern 
portion of au 4 where groundwater is at or near the ground surface. 

7.3.4 Aquatic Receptors Aquatic organisms may be exposed to ECPCs via direct 
contact with groundwater from the surficial aquifer. The aquatic organisms most 
likely to experience adverse effects from concentrations of ECPCs in groundwater 
include benthic species (i.e., those species in close contact with the undiluted 
concentration of ECPCs detected in groundwater before mixing with surface water) . 

7.4 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses 
what measurement endpoints were used to evalu!ite potential adverse impacts to the 
assessment endpoints (i. e., the maintenance of receptor populations). The 
methods used for identifying and characterizing ecological effects for ECPCs in 
surface soil and groundwater are described in the following subsections, and in 
greater detail in the GIR (ABB-ES, 1996). 

7.4.1 Surface Soil Wildlife receptors, terrestrial plants, and terrestrial 
invertebrates are potentially exposed to ECPCs detected in surface soil at OU 4. 
The measures of adverse ecological effects for these receptors are discussed 
separately. 

Terrestrial Wildlife. As identified in the problem formulation, the assessment 
endpoint selected for terrestrial wildlife is the maintenance of wildlife popula- , 
tions and communities within the habitats present at au 4. Because no long-term 
wildlife pop~lation data are available at NAS Cecil Field, a direct measurement 
of this assessment endpoint is not possible. The literature-derived results of 
laboratory toxicity studies that relate the dose of a contaminant in an oral 
exposure with an adverse response to growth, reproduction, or survival of a test 
population (avian or mammalian species) were used in food-web models as a measure 
of the assessment endpoint. Wildlife ingestion toxicity data are presented in 
Appendix G, Table G-2. 

For each ECPC identified and each representative wildlife species selected, two 
reference toxicity values (RTVs) are identified. A lethal RTV represents the 
threshold for lethal effects and is based on oral LDso data (oral dose [in mg/kg 
body weight-day] lethal to 50 percent of a test population). The lethal RTV is 
equal to one-fifth of the lowest reported LDso for the most closely related test 
species; this is considered to be protective against lethal effects for 99.9 
percent of individuals in a test population (USEPA, 1986). A sublethal RTV is 
selected to represent a threshold body weight-normalized dose for adverse effects 
related to reproduction or growth. A summary of RTVs selected from the ingestion 
toxicity data are provided in Appendix G, Table G-3. 

If neither lethal nor sublethal toxicity information were available for an ECPC 
for a taxonomic group, no RTVs were identified and risks associated with the 
predicted exposure for the respective ECPC were not quantitatively evaluated. 
However, the absence of specific data for a taxonomic group does not imply that 
there is no anticipated toxicological effect associated with contaminant exposure 

CEC-OU4 RI 
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by these receptors; therefore, potential risks to these taxonomic groups are 
~---, qualitatively discussed in the uncertainties section. 

Terrestrial Plants and Invertebrates. The assessment endpoints selected for 
terrestrial plants and soil invertebrates is the survival, growth, and 
reproduction of terrestrial invertebrate and plant communities. Site-specific 
toxici ty data for plants and invertebrates are not available for au 4; therefore, 
the results of toxicity studies from the literature that relate the soil 
concentrations of a contaminant with an adverse growth, reproduction, or survival 
effects of a test population are used as a measure of the assessment endpoint. 
These study results are summarized in Appendix G, Tables G-4 (plants) and G-5 
(invertebr a tes) . 

7.4.2 Groundwater Aquatic organisms and terrestrial plants are potentially 
exposed to groundwater from the surficial aqUifer as it discharges to Rowell 
Creek and the swamp in the southern portion of the site. The measures of adverse 
ecological effects for aquatic organisms and terrestrial plants are discussed 
separately. 

Terrestrial Plants. The assessment endpoint selected for terrestrial plants is 
the survival, growth, and reproduction of plant communities. The results of 
toxicity studies from the literature that relate the concentrations of a 
contaminant in solution with adverse growth, reproduction, or survival effects 
of a test population were used as a meaSure of the assessment endpoint. These 
study results are summarized in Appendix G, Table G-4. 

Aquatic Receptors. The selected assessment endpoint for aquatic receptors at au 
4 is the survival and maintenance of fish, amphibian, invertebrate, and aquatic 
plant populations. Adverse effects to aquatic populations from exposure to 
groundwater ECPCs were estimated by comparing exposure concentrations with 
available standards, criteria, and toxicity data. 

Surface water RTVs selected for comparison to groundwater exposure concentrations 
include State of Florida Freshwater Class III Surface Water Quality Standards 
(Florida Legislature, 1995), Federal Ambient Water Quality Criteria (AWQC) 
(USEPA, 1991d; USEPA, 1988), and USEPA Region IV water quality criteria (USEPA, 
1995). Additional aquatic toxicity information for the ECPCs was obtained from 
searches of the USEPA Aquatic Information Retrieval (AQUIRE) database (AQUIRE. 
1994). Data ·from the AQUIRE database for each ECPC in groundwater are summarized 
in Appendix G, Table G-6. 

7.5 RISK CHARACTERIZATION. This section presents the risk characterization for 
ecological receptors exposed to contaminated surface soil and groundwater at 
OU 4. 

7.5.1 Surface Soil Potential risks associated with expusures to ECPCs in surface 
soil at OU 4 are discussed separately for wildlife and terrestrial plants and 
soil invertebrates. Risks to wildlife are characterized by comparing PDE 
concentrations for each surface soil ECPC with a respective RTV (estimated 
threshold dose for toxicity). Risks for terrestrial plants and soil inverte
brates are evaluated by comparing toxicity benchmarks to exposure concentrations. 
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Terrestrial Wildlife. Risks for the representative wildlife species associated 
with ingestion and bioaccumulation of ECPCs in surface soil and prey items are 
quantitatively evaluated using hazard quotients (HQs) , which are calculated for 
each ECPC by dividing the PDE concentration by the selected lethal and sublethal 
RTV. HIs are determined for each receptor by summing the HQs for all ECPCs. 
When the estimated PDE is less than the RTV (i.e., the HQ < 1). it is assumed 
that chemical exposures are not associated with adverse effects to receptors and 
no risks to wildlife populations exist. For instance, if the maximum PDE is less 
than the lethal RTV, then it is assumed that adverse effects to the survival of 
wildlife populations are unlikely to occur. Similarly, if the maximum PDE is 
less than the sublethal RTV, then it is assumed that adverse effects to wildlife 
populations related to growth and reproduction are unlikely to occur. When an 
HI is greater than 1, a discussion of the ecological significance of the HQs 
comprising the HI is completed and risks from exposure to average concentratiO'ns 
of ECPCs are evaluated. 

This hazard ranking scheme evaluates potential ecological effects to individual 
organisms and does not evaluate potential populationwide effects. Contaminants 
may cause population reductions by affecting birth and mortality rates, 
immigration, and emigration (USEPA, 1989a). In many circumstances, lethal or 
sublethal effects may occur to individual organisms with little population or 
community level impacts; however, as the number of individual organisms 
experiencing toxic effects increases, the probability that population effects 
will occur also increases. The number of affected individuals in a population 
presumably increases with increasing HQ or HI values; therefore, the likelihood 
of population level effects occurring is generally expected to increase with 
higher HQ or HI values. 

The lethal and sublethal HQs and HIs calculated based on maximum exposure point 
concen~rations for each representative wildlife species are provided in Appendix 
H, Tables H-3 and H-4; a summary of risks to representative wildlife receptors 
is provided in Table 7 - 8. Summary HIs for all wildlife receptors exposed to 
maximum ECPCs for both lethal and sublethal effects were less than 1. Lethal 
endpoint HIs ranged from 0.00049 for the red fox to 0.24 for the short-tailed 
shrew. Sublethal endpoints ranged from 0.00099 for the red fox to 0.47 for the 
short-tailed shrew. As a result, no evaluation of risk from average EPCs was 
completed. 

The results of the food-web modeling suggest that wildlife receptors are not 
likely to be at risk from exposure to au 4 surface soil. 

Terrestrial Plants, Risks for terrestrial plants were evaluated by comparing the 
selected phytotoxicity benchmarks to maximum and average exposure concentrations. 
The results of this evaluation are presented in Table 7-9 and are discussed in 
the following paragraphs. No phytotoxicity benchmarks are available for TPH. 

Maximum and pverage concentrations of aluminum, chromium, and vanadium exceed 
plant RTVs. Average concentrations of chromium and vanadium slightly exceed 
their respective plant RTVs, indicating that these analytes are not likely to 
cause risk to these receptors (i.e., only isolated locations may contain higher 
concentrations). In fact, the only detected chromium concentration (17 mg/kg) 
and the maximum detected concentration of vanadium (28.5 mg/kg) are collocated 
at CEF-10-SS2. Vanadium concentrations detected at the other five surface soil 
locations (ranging from 0.74 to 5.6 mg/kg) only slightly exceed the vanadium 

CEC·OU4.RI 
MVL 10 96 7-26 



Table 7-8 
Summary 01 Ecological Risk Assessment lor Sur/ace Soil' 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Medium 
Ecological Receptor 

Lethal Effects from Exposure Sublethal Effects from 
Evaluated to Maximum EPCs 

Sur1ace Soil Short-tailed shrew 0.24 

Rufous-sided towhee 0.061 

American woodcock 0.014 

Red fo)( 0.00049 

Great horned owl 0.0044 

1 The information listed below is a summary of Tables H-3 and H-4 in Appendix H. 
therefore, risks from average exposure concentrations were not estimated. 

Notes: 

CEC-OU4.RI 
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EPC = exposure point concentration. 
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Exposu ra to Maximu m EPCs 

0.47 

0.15 

0.022 

0.00099 

0.0057 

No hazard indices exceeded 1; 



Table 7-9 
Summary of Ecological Risk for Plants and Invertebrates in Surface Soil 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Exposure Point 
RTV 

RTV Exceeded? 3 

Analyte 
Concentrations 1 (by Maximum/by Average) 

Maximum I Average Plant 2 I Invertebrate 2 Plant I Invertebrate 

VoI.tie Org.nic Coml!0undll (mg/kg) 

Methylene chloride 0.003 0.003 1,000 150 No/No No/No 

Semivol.tile Organic Coml:!:ound. (mg/kg) 

Di-n-butylphthalate 0.14 0.079 200 478 No/No No/No 

Inorsanic ANlI~el5 Img/kg} 
'.'" .. ,. --. 

Aluminum 7,830 1,980 50 NA Yes)Yes,' NA 

Arsenic 2.7 2.7 10 100 No/No No/No 

Barium 10.3 10.3 500 NA No/No NA 

Chromium 17 3.7 1 50 yimjYes No/No 

Cobalt 067 0.67 20 NA No/No NA 

Lead 7.2 4.8 50 1,190 No/No No/No 

Manganese 11.7 5.4 500 NA No/No NA 

Vanadium 28.5 7 2 NA YesjY,.,., . NA 

Total Petroleum Hydrocarbons (mg/kg) 

Total Petroleum Hydrocarbons 270 100 NA NA NA NA 

\ Exposure POint Concentrations (EPCs) are presented in Table 7-2. The maximum EPCs are equal to the lesser of the 
maximum detected concentration or the 95th percent upper confidence limit. Average EPCs are equal to the mean of all 
concentrations. Vv'hen the mean is greater than the maximum exposure point concentration, the maximum exposure point 
concentration was used. 

2 Plant and invertebrate reference toxicity values (RTVs) are presented in Appendix H, Tables H-4 and H-5 (respectively). 
Generally, the plant RTVs are the lowest observed effects concentrations from among plant growth studies on plants In 
solid media, and invertebrate RTVs are the lowest LCso (14-day soil test on Eisenia foefida) from among chemicals In the 
same chemical class (applies to organic compounds). A conservative factor of 0.2 was applied to Invertebrate RTVs; the 
resultant value should be protective 01 999 percent of the population from acute effects (U.S. Environmental Protection 
Agency [USEPA]. 1986). 

3 Comparison shown is maximum EPC to RTVjaverage EPC to RTV. 

Notes: 

CEC"OU4 RI 
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RTV =: reference toxicity value. 
mgjkg '" milligrams per kilogram. 

= indicates exceedances. 
NA = not available. 
LCso -= concentration lethal to 50% of the test population. 
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phytotoxicity value. No observations of stressed vegetation were evident at au 
4 during the September 1995 habitat characterization. 

Aluminum was detected at all six surface soil sample locations at concentrations 
ranging from 144 to 7,830 mg/kg. Background concentrations of aluminum (2,370 
mg/kg) at NAS Cecil Field constitute one-third of the levels detected at OU 4 and 
are two orders of magnitude greater than the phytotoxicity benchmark for 
aluminwn. Likewise, background concentrations of vanadium and chromiwn (both 4.6 
mg/kg) at NAS Cecil Field are two to four times greater than their phytotoxicity 
benchmarks. ·It is likely that the phytotoxicity benchmarks for these analytes 
over-estimate adverse effects to plants. 

The phytotoxicity benchmarks used for aluminum, chromium, and vanadium were 
obtained from Will and Suter (1994) and were derived to represent the 10th 
percentile of the lowest observed effects concentrations (LOECs) for growth and 
yield endpoints. Since the number of aluminum, chromium, and vanadium studies 
included in the Will and Suter review was less than 10 (n~l, n-7, and n~2, 

respectively), the phytotoxicity benchmarks are equal to the lowest LOEC, and a 
confidence level of IIlow ll was assigned by the authors to these benchmarks. 
Furthermore, some of the plants used in the laboratory studies for chromium are 
particularly sensi ti ve species (e. g. t lettuce, tomato, oats, soybean); therefore, 
risks to wild plants may be over-estimated. Will and Suter (1994) emphasize that 
the derived benchmarks are conservative means for estimating population- or 
community-level impacts. 

These resul ts suggest that growth of plants could potentially be impaired in soil 
at concentrations in excess of the aluminum, chromium, and vanadium phytotoxicity 
values; therefore, plants at OU 4 may potentially be adversely affected. 
However, the conservative nature employed in selecting phytotoxicity benchmarks 
combined with the sporadic detection of some of the analytes (i.e., chromium and 
vanadium) and the relative amounts of these analytes at background levels suggest 
that plant populations at OU 4 are not likely to be adversely impacted from 
exposure to these inorganic analytes in surface soil. 

Terrestrial Invertebrates. Risks for terrestrial invertebrates were evaluated 
by comparing invertebrate toxicity benchmarks to maximum and average exposure 
concentrations. The results of this evaluation are presented in Table 7-9. No 
maximum or average concentrations of any analyte exceeds available invertebrate 
benchmarks, suggesting that terrestrial invertebrates are not at risk from 
expos"J.re to ECPCs detected in au 4 surface soil. Invertebrate benchmark values 
are not available for aluminum, barium, cobalt, manganese, vanadium, and TPH. 

7,5,2 Groundwater Potential risks associated with exposures to ECPCs in 
groundwater from the surficial aquifer as it discharges to Rowell Creek and the 
floodplain swamp in the southern portion of au 4 are discussed separately for 
terrestrial plants and aquatic receptors. Risks to terrestrial plants are 
evaluated by comparing toxicity benchmarks from studies evaluating plant 
expOS'.1res to chemicals in solution to exposure concentrations. Risks to aquatic 
organisms are evaluated by comparing exposure concentrations to toxicity 
benchmarks from laboratory tes ts (e. g.. AQUIRE information, AQUIRE, 1994), 
Federal AWQC (USEPA, 1991d; USEPA, 1988), USEPA Region IV Chronic Water Quality 
Criteria (USEPA, 1995), and State of Florida Surface Water Quality Standards for 
Class III waters (Florida Legislature, 1995). 
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Terrestrial Plants. Risks for terrestrial plants were evaluated by comparing the 
selected phytotoxicity benchmarks to maximum and average exposure concentrations. 
The results of this evaluation, presented in Table 7-10, indicate that maximum 
and average concentrations of both dissolved and total aluminum in groundwater 
exceed plant RTVs. The maximum and average EPCs of all other analytes were less 
than plant RTVs, indicati.ng that adverse effects to plants from exposure to t:hesE=! 
analytes are not likely to occur. Phytotoxicity benchmarks for groundwater were 
not available for bis(2-ethylhexyl)phthalate or barium. 

Aluminum was detected in two of the four monitoring well samples included in the 
ERA. Total aluminum concentrations of 1,060 ~g/l and 669 ~g/l were detected at 
CEF-10-MW5S (in the central portion of the site) and CEF-10-MW4S (in the northern 
portion of the site), respectively; dissolved aluminum was detected at a 
concentration of 720 ~g/l at CEF-10-MW5S. Aluminum was not detected at CEF-10-
MW3S (located between CEF-10 -MW5S and CEF-10 -MW4S) . Furthermore" aluminum is 
ubiquitous in groundwater at NAS Cecil Field; background concentrat"lS of 
aluminum (776 ~g/l), which account for nearly 75 percent of the le.vels octed 
in OU 4 groundwater, also exceed the aluminum benchmark. 

An evaluation of total aluminum in groundwater at OU 4 represents an over .... .:::imate 
of the amount of aluminum that plants could be exposed to, The dissolved 
concentration of aluminum at CEF-10-MWSS (720 ~g/l) is less than 4 times the 
aluminum benchmark. It should also be noted that no observable signs of stress 
to vegetation in the floodplain swamp or Rowell Creek were observed by ABB-ES 
ecologists during the September 1995 OU 4 habitat characterization. 

These results suggest that plants exposed to aluminum in OU 4 groundwater could 
be adversely affected. However, the conservative nature employed by evaluating 
total concentrations in groundwater coupled with the sporadic detections of 
aluminum at the site and the relative amount that background aluminum concentra
tions contribute to au 4 minimizes the chance that plant populations would 
exhibit adverse effects. 

Aquatic Receptors. Risks to aquatic organisms are evaluated by comparing maximum 
and average exposure concentrations with several aquatic toxicity benchmarks. 
The results of this evaluation, which are presented in Table 7-11, indicate that 
maximum and average concentrations of bis(2-ethylhexyl)phthalate, dissolved and 
total aluminum, dissolved copper, and dissolved and total iron exceed available 
aquatic benchmarks. 

As mentioned .previously, background concentrations of aluminum at NAS Cecil Field 
constitute 75 percent of the concentrations detected in au 4 groundwater. In 
addition, background concentrations of iron at NAS Cecil Field account for 20 
percent of the concentrations detected in au 4 groundwater. 

Bis (2-ethylhexyl)phthalate was detected in two monitoring wells at concentrations 
ranging from 2 to 6 p.g/2; both detected concentrations and the average site 
concentration (4.5 pg/i) exceed the lowest adverse effect concentration in the 
AQUIRE database (0. 89 ~g/ 1 for rnoorfrog hatchability). Both the maximum and 
average concentrations slightly exceed the FDEP Class III fresh water standard 
(3. 0 ~g/ ~ for phthalate esters), and none of the concentrations exceed the 
Federal AWQC of 160 ~g/~. A review of the AQUIRE database for bis(2-ethylhexyl)
phthalate indicates that all of the other adverse effects concentrations are at 
least an order of magnitude greater than the selected endpoint (i.e., the next 
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Table 7-10 
Summary of Ecological Risk for Plants in Groundwater 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville. Florida 

Exposure Point Concentrations 1 
Plant RTV Exceeded? 3 

.AnaJyte 

I 
Plant RTV 

(by Maximum/by Average) 
Maximum Average 

Semklol.tile Org_nic Comeounda (mgl t) 

bi s (2-Ethyl h exyl) phthalate 0.006 0.0045 NA NA 

Unfiltered Inorganic AMI~88 (mgll) 

Aluminum 1.06 0.482 0.2 
>;,; ...•.. 

.... "',. n/y~$ 

Iron 2.19 1.14 10 No/No 

Manganese 0.0494 O.otS 4 No/No 

Filtered Inorganic An.l~e8 (mg/t] 
":'-".::','" .. ,-':',-::', ... 

Aluminum 0.72 0.72 0.2 . ; Y<!~!y ••. 

Barium 0.0694 0.0694 NA NA 

Copper 0.011 0.011 0.03 No/No 

Iron 1.31 1.31 10 No/No 

Manganese 0.0220 0.0220 4 No/No 

Vanadium 0.015 0,015 0.5 No/No 

1 Exposure Point Concentrations (EPCs) are presented in Table 7-3. The maximum EPCs are equal to the maximum 
detected concentratIOn. Average EPCs are equal to the arithmetic mean of aU concentrations. '#hen the arithmetic mean 
is greater than the maximum exposure point concentration, the maximum exposure point concentration was used. 

2 Plant RTVs are presented in Appendix H, Table H-4. General!y, plant ATVs are the !owest LOEC from plant growth studies 
conducted in solution. 

3 Comparison shown IS maximum EPC to RTV/average EPC to ATV. 

Notes. 

CEC-OU4 AI 
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ATV = reference toxicity value. 
mg/l = milligrams per fiter. 
NA = not available. 

= indicates exceedances. 
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Table 7-11 
Comparison of Groundwater ECPC Exposure Concentrations with Surface Water Toxicity Benchmarks 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

AQUIRE Lowest 
Maximum Average FDEP Class III 

Chronic Chronic Region 
Reported Adverse 

Analyte I 
Exposure Exposure Fresh Water AWQC' IV Water 

Effect 
POint Point Standardsz 

(pgl Ii Quality Criteria~ 
Concentratlon 5 

Concentration Concentration ~g/li (pgl Ii I Test 
Species 

Semivol.tile Orgllnic Corn~ound8 Ipglll 

bis (2-Ethylhexyl) phthalate 6 4.& 30 ~160 NA 0.89 / moorfrog 
hatchability 

Unfiltered Inorganic Analy:1es (JJ-

.111 

Aluminum 1,060 482 NA '87 '87 15 / trout LCso 

[ron 2,100 . 1,140 1,000 1,000 1,000 460 I trout 
hatchability 

Manganese 49.4 18 NA NA NA 280 I phylo-
plankton popula-

tion endpoints 

Filtered Inorganic Anal:y:te& (pg/I) 

Aluminum 7.20 721) NA '87 '87 15 / trout LC6Q 

Barium 69A 69A NA NA NA 8,900 / water flea 
reproduction 

Copper 11 11 6 6 6 1.5 / water flea 
reproduction 

Iron I,S10 Ml0 t,OOO 1,000 1,000 450/ trout 
hatchability 

See notes at end of table 

.J 

Result 

Exceeds bench-
mark 

Exceeds bench-
mark 

Exceeds bench-
mark 

Does not exceed 
benchmark 

Exceeds bench· 
mark 

Does not exceed 
benchmark 

Exceeds bench· 
mark 

Exceeds bench· 
mark 
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Table 7-11 (Continued) 
Comparison of Groundwater ECPC Exposure Concentrations with Surface Water Toxicity Benchmarks 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

AQUIRE Lowest 
Maximum Average FDEP Class III 

Chronic Chronic Region 
Reported Adverse 

Anatyte 1 Exposure Exposure Fresh Water 
AWQC' IV Water 

Effect 
Result Point Point Standards2 Concentration5 

Concentration Concentration 1i4J/ I) ipg/ I) Quality Criteria" 
ipg/ I) / Test 

Species 

Manganese 22 22 NA NA NA 280/ phyto- Does not exceed 
plankton popula- benchmark 

tion endpoints 

Vanadium 15 15 NA NA NA 128 / guppie Leso Does not exceed 
benchmark 

1 Results of analyses of surface water samples included in Appendix A Only those analytes selected as aquatic contaminants of potential concern in Table 7-3 are 
presented. 

2 Chapter 17-302, Class III Fresh Water Quality Standards (Florida Legislature, 1995). 
3 Chronic Federal AWQC (U S Environmental Protection Agency [USEPA], 1991d and 1988). 
4 U.S. Environmental Protection Agency Region IV chroniC water quality criteria and related information for toxic pollutants (USEPA, 1995). 
'6 From Appendix H, Table H-S. Only growth, mortality, population, biomass, and reproductive effects to plants, invertebrates, reptiles/amphibians and fish were considered. 
G Insufficient data to develop criteria. Value represented in lowest observed effects concentrations, 
1 Criterion is based on a pH of 6.5 to 9 (USEPA, 1988) . 
• Hardness-dependent criterion based on a calculated hardness concentration of 46 milligrams calcium carbonate using average calcium and magnesium CDncentratlons 

(Greenberg et al.. 1992). 

Notes: ECPC '" ecological chemical of potential concern. 
FDEP = Florida Department of Environmental Protection. 
fJ91 I '" micrograms per liter. 
AWQC = Ambient Water Quality Criteria (guidance criteria established under the Clean Water Act). 
~QUIRE = Aquatic Information Retfieval. 

': = concentration exceeds the most conservative toxicity benchmark. 
NA = not available. 
LCso = low dose where 50 percent of animals die. 



lowest adverse effects concentration is 2.5 ~g/i for reproductive effects to 
water fleas). This evidence suggests that it is unlikely that levels of bis(2-
ethylhexyl)phthalate detected in groundwater pose a risk to the majority of the 
aquatic receptors at OU 4. 

As mentioned previously, total alurnin~un was detected in two monitoring wells at 
concentrations of 669 and 1,060 I"g/ l; both detected concentrations and the 
average site concentration (482 I"g/l) exceed the USEPA chronic water quality 
criterion (87 I"g/i) for aluminum and the lowest adverse effect concentration in 
the AQUIRE database (IS I"g/l, an LC so for trout). The dissolved concentration 
of aluminum (720 I"g/l) and the background concentration of aluminum (776 I"g/Y) 
also exceed these benchmarks. A review of the aluminum AWQC document (USEPA, 
1988) indicates that the 87 I"g/l criterion is based on an endpoint for larval 
trout, which are among the most sensitive ecological receptors with regard to 
aluminum exposure. No sa1rnonids occur in Rowell Creek (a warrnwater system) or 
in the floodplain swamp in the southern ,-tion of the site. AQUIRE data 
(Appendix G, Table G-6) indicate that severa _pecies of frogs, minnows, snails, 
and bass are also sensitive to aluminum concc_ :rations below the EPCs. However, 
the maj ority of species (for which there are, .clta in AQUIRE) are tolerant of the 
concentrations of aluminum detected in unfiltered groundwater at au 4. 

Iron was detected in all four monitoring wells at concentrations ranging from 529 
to 2,190 I"g/ l. The maximum concentration exceeds several gUidelines and cri teria 
(1,000 I"g/l) by a factor of two; the average total concentration (1,143 I"g/l) and 
the dissolved concentration at CEF-IO-MWSS (1,310 I"g/l) only slightly exceed 
these guidelines and criteria. The detected concentrations also exceed the 
lowest adverse effect concentration in the AQUIRE database (460 /Jg/l for trout 
hatchability). As previously mentioned, no salrnonids occur in Rowell Creek or 
in the floodplain swamp in the southern portion of the site. A review of the 
AQUIRE database (Appendix G, Table G-6) for iron reveals that the next lowest 
adverse effect concentration for an aquatic species likely to occur in Rowell 
Creek and in the floodplain swamp is 3,700 I"g/ i (based on an endpoint for 
duckweed growth). This evidence suggests that it is unlikely that levels of iron 
detected in both total and dissolved groundwater samples pose a risk to aquatic 
receptors at OU 4. 

Copper was detected in only the filtered sample at CEF-IO-MWSS at a concentration 
Df 11.2 ~g/i, which slightly exceeds the available surface water guidelines and 
criteria (6 I"g/i). In addition, the detected concentration exceeds the lowest 
adverse effect concentration in the AQUIRE database (1. S I"g/ i for water flea 
reproduction). A review of the AQUIRE database (Appendix G, Table G-6) reveals 
that the majority of species for which effects data exist can tolerate higher 
concentrations of copper in water than were detected in the dissolved phase at 
CEF-IO-MWSS. Few species (including some species of trout, minnow, algae, and 
water fleas) exhibit adverse reproductive, growth, or survival effects at 
concentrations less than 11,2 ~g/~. Furthermore, there is uncertainty associated 
with copper being detected in the dissolved phase but not in the total phase. 
It is unlikely that concentrations of copper in groundwater at OU 4 are causing 
adverse effects to aquatic organisms in Rowell Creek or in the floodplain swamp 
in the southern portion of the site. 

To investigate whether any simple trends in the analytical data show a 
correlation between concentrations of ECPCs in Rowell Creek surface water and 
unfiltered concentrations of ECPCs in groundwater discharging to Rowell Creek, 
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the data collected from the monitoring wells screened in the surficial aquifer 
were compared to the surface water data collected for the au 1 ERA (ABB-ES, 
1994a) . A comparison of ECPC data for upgradient monitoring wells and 
downgradient surface water sample locations is provided in Table 7 -12. The 
sample locations used for this comparison are depicted on Figure 7 -4. The 
following discussion provides an evaluation of the potential impacts for each 
ECPC. 

Bis(2-ethylhexyl)phthalate was detected in monitoring wells CEF-IO-4S and 
CEF-lO-3S; this analyte was not detected in any of the surface water samples 
collected downgradient of the monitoring wells. These data suggest that 
concentrations of bis(2-ethylhexyl)phthalate detected in groundwater may not be 
present in Rowell Creek surface water. Furthermore, it is possible that 
bis(2-ethylhexyl)phthalate is not site-related and may actually be a laboratory 
artifact. 

Aluminum, iron, and manganese were all detected in au 4 groundwater. Aluminum 
and manganese were both detected at lower concentrations in all the downgradient 
surface water samples collected in Rowell Creek, whereas iron was detected at 
lower concen'trations in two upgradient monitoring wells than in downgradient 
surface water samples. Based on these data, it is reasonable to assume that 
ECPCs in groundwater from the surficial aquifer may be discharging to Rowell 
Creek surface water. However, some other source (i.e., possibly flocculation 
from the Site 2 tributary) may also contribute to the iron contamination in 
Rowell Creek, as indicated by the higher dO'WIlstrearn concentrations. In addi tion, 
because manganese is not detected at concentrations in groundwater that are 
likely to cause adverse effects to aquatic organisms, concentrations of manganese 
in groundwater are not a concern. Detected concentrations of bis(2-ethylhexyl) -
phthalate in groundwater do not appear to be contributing to surface water 
contamination; therefore I it is unlikely that adverse effects to aquatic 
organisms estimated from exposure to bis(2-ethylhexyl)phthalate would occur. 

The results of the risk evaluation and the evidence provided in Table 7-12 
suggest that concentrations of aluminum and iron detected in groundwater may 
cause adverse effects to aquatic organisms, However, considering the conser
vative nature of the RTVs (i.e., based on endpoints for aquatic receptors not 
likely to be found in Rowell Creek or the floodplain swamp), the sporadic nature 
of the detected concentrations (i,e" for aluminum), and the relative amounts 
that background concentrations of aluminum and iron contribute to detected 
concentrations at au 4, it is unlikely that adverse effects to aquatic organisms 
would occur, It is also unlikely that many aquatic organisms would be exposed 
to the full concentration of groundwater as it discharges to surface water (i. e. , 
groundwater concentrations would be diluted upon discharge to surface water) , 

7.6 UNCERTAINTY ANALYSES. The obj ective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. General uncertainties inherent in the risk assessment 
process and in the OU 4 ERA are included in Table 7-13. 

Specific uncertainties associated with the assessment of ecological risks 
associated with contamination at au 4 include the following: 
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Table 7-12 
Comparison of Total Groundwater Concentrations from Upgradient Monitoring Wells with Total Surface Water Concentrations in Downgradient Portions of Rowell Creek 

Remedial investigation, Operable Unit 4 
Naval Air Station CeCIl Field 

Jacksonville, Florida 

Concentration in Upgradient Concentration in Downgradient 
Analyt. Monitoring Well Surface Water2 

(CEF-l o-4S) 1 
RCSW4 1 RCSW5 

bis(2-Ethyl he xyl ) phth alate 6 - -
Aluminum 669 184 137 

Iron 1,320 750 647 

Concentration in Upgradient Concentration in Downgradient 
Analyte Monitoring Well Surface Water 2 

(CEF-l0-3S) , 
RCSW6 1 RCSW7 

bis(2-Ethylhexyl)phlhalat. 2 - -
Iron 537 738 1,130 

Concentration in Upgradient Concentration in Downgradien1 
Analyte Monitoring Well Surface Water 2 

(CEF-lo-5S) 1 

RCSWB I RCSWBA 

AJuminum 1,060 93.2 153 

Iron 2,185 653 785 

Manganese 49.4 17 B 19.2 

Concentration in Upgradient 
Concentration in Downgradient Analyte Monitoring Well 

Surface Water (RCSW9) 2,3 (CEF-10-.zs) 1 

Iron 529 587 
1 Analytical data for the total fraction in groundwater for upgrad,ent monitoring well is presented in Appendix A. Results for CEF-10~5S are an average of a duplicate pair. , 

Analytical data for the total fraction in surface water for downgradlent portions 01 Rowell Creek are presented in Appendix A of the OU 1 Risk Assessment Report (ABB-ES, 1994). , 
Surface water sample RCSm is slightly upstream of the area where groundwater would discharge to Rowell Creek (11 passing through CEF-10-2S in a straight line), but it is closer in proximity to the discharge area than any other surface water data fer this portion 01 Rowell Creek. It is possible that due to dispersion of analytes in groundwater, RCSW9 would be on the fringe of the range of discharge for ECPCs detected In groundwater at CEF~10-2S. 

Notes' -- = analyte was not detected in the downgrad,ent surface water sample. 
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Table 7-13 
Potential Sources of Uncertainty in Ecological Risk Assessment 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Potential source Direction of 
Effect 

Uncertainties A .. ociated with ECPC Selection Proce.1I!I 

Degradation of chemicals not con~ 
srdered 

OIerestimate 

Uncertainties Associ_ted with Exposure Ane.sment 

Food chain assu mad to occur at 
site 

Food chain model exposure pa
rameter assumptions 

Uncertain occurrence of receptors 
at sites 

Assumption that receptor species 
will spend equal time at all habitats 
Within home range 

Extrapolation of literature values 
from test species to representative 
wildlife species 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Consumption of contaminated prey Unknown 

"io evaluation OT dermal or Inhala- Underestimate 
tlDn exposure pathways 

Maximum exposure scenarios 

Missing BAF values 

See notes at end of table 
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Overestimate 

Underestimate 
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Justification 

Risk estimates are based on recent chemical can centra· 
tions, Concentrations will tend to decrease over time from 
degradation and the formation of daughter products. 

Occurrence of the food chain used in the models at the 
sites is unknown. 

Some exposure parameters are from the literature and 
some are estimated, Efforts were made to select expo
sure parameters representative of a variety of species or 
feeding guilds, so that exposure estimates would be 
representative of more than a single species, 

Actual occurrence at the sites by receptors considered in 
the food-chain models is uncertain. 

Organisms will spend varying amounts of time in different 
habitats, thus affecting their overall exposures. 

Species differ with respect to absorption, metabolism. 
distribution, and excretion of chemicals. The magnitude 
and direction of the difference will vary with each chemi
cal. 

Toxicity to receptors may result in sickness or mortality, 
thus making fewer prey items available to predators. 
Predators may stop foraging in areas with reduced prey 
populations, or dIscriminate against, or, conversely, select 
contaminated prey. 

The dermal and 'lnhalatlon exposure pathways are general
ly considered insignificant due to protective fur. feathers, 
chitinOUS exoskeletons, and the low concentration 01 
contaminants under natural atmospheric conditions. 
However, under certain conditions, these exposure path
ways may occur. 

It is unlikely any receptor would be exposed concurrently 
to maximum concentrations oT all ECPCs. 

BAFs were not available in the literature for many com· 
poundS and receptor classes (i.e., birds): therefore. these 
gaps result In an underestimate of the total exposure to 
these receptors. 

, 



Table 7-13 (Continued) 
Potential Sources 01 Uncertainty in Ecological Risk Assessment 

Potential source 

BAF estimation 

Continuous uptake and bioaccumul· 
atian of ECPCs by soil biota 

Bioaccumulation of ECPCs in leafy 
portions of plants 

Relative uptake of inorganics by 
different plant species 

I 

Uncertainties Associated with Effects 

Lack of dietary toxicity information 
for reptile species 

Use of measurement endpoints 

Missing reference toxicity values 

See notes at end of table 

CEC-OU4 RI 
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Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville. Florida 

Direction of 
Effect 

Unknown 

Unknown 

Overestimate 

Unknown 

Unknown 

Overestimate 

Underestimate 
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Justification 

As many literature values were not available for some 
speoies and analytes, therefore alternate BAFs were 
derived using other assumptions or regressions (Table 7-
7 lists the rationale for the generation of alternate BAFs). 

Tissue and organ responses to ECPC uptake wefe 
represented by a linear function, that is an oversimpli~ 
fication of a more complex system (i.e., trophic states 
and lipid concentrations may affect bioaccumulation, or 
contaminants may only be seasonally available). 

Ryan and others (1988) states that compounds with log 
K. .... s > 5 are unavailable to plants due to soil sorption. 
Compounds with log K. .... s > 5 will be taken into the roots 
of plants, but are not easily transported into the leafy 
parts of plants (Briggs and others, 1982; 1983). The 
surface soil ingestion exposure model overestimates 
ECPC exposure via plant ingestion to those receptors 
that only eat the leafy portions of plants. 

Estimated plant BAFs for certain inorganics were based 
on BAF data for leafy produce grown in sewage sludge. 
Variability in type of plant and substrate may make the 
chosen BAF values an overestimate or underestimate of 
actual uptake. 

Information is not available on the toxicity of contami
nants to reptilian species resulting from dietary or oral 
exposures; as a result, dietary exposures to reptiles were 
not quantitatively evaluated in the au 4 ERA Assuming 
the toxicities of analytes to mammals and birds are 
similar for reptiles, and to the extent that the dietary 
exposures for reptiles are the same as for the tertiary 
consumers evaluated in the au 4 ERA, an assumption 
can be made that dietary exposures to reptiles would 
result in similar nsk levels that were predicted for preda
tory mammals and birds. Since no food·chain risks were 
predicted to these receptors, it is possible that there are 
no food~chain risks to reptiles. However, risks to reptiles 
remain unknown. 

Although an attempt was made to have measurement 
endpoints reflect assessment endpoints, limited avail
able ecotoxlcologlcaJ literature resulted in the selection 
of certain measurement endpoints that may overesti
mate assessment endpOints. 

Reference tOXicity values for certain compounds and 
receptor groups were not available thereby underesti· 
mating the risk predicted by the summary HI. 



Table 7-13 (Continued) 
Potential Sources of Uncertainty in Ecological Risk Assessment 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Reid 

Jacksonville, 

Potential source 
Direction of 

Effect 

Lack of site-specific toxicity and Unknown 
bioaccumulation data 

Unceraintie. Associ.ted with Risk Characteriution 

Risk evaluated for individual tarres- Overestimate 
trial receptors only 

Effect of decreased prey item popu· Unknown 
lations on predatory receptors 

Multiple conservative assumptions Overestimate 

Summation of effects (HIs) Unknown 

Notes: ECPC = ecological contaminant 01 potential concern 
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BAF = bioaccumulation factor. 
His = hazard indices. 
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Rorida 

Justification 

Effects characterization is based solely on literature 
values, No site·specific biological data has been col-
lected at au 4. 

Effects on individual terrestrial org<'l'1isms may occur wIth 
little population or community lev ffects, However, as 
the number of affected individw -;reases, the likel'!-
hood of oopulation-Ievel effects i ,ses. 

Adverse- -.Jopulation effects to pre: "ems may reduce the 
foraging population for predatory <-eceptors, but may not 
necessarily adversely impact the population of predatory 
species, 

Cumulative impact of multiple conservative assumptions 
yields high risk to ecological receptors, and may result in 
risk at background concentrations or the prediction of 
risks when there is no potential for adverse effects. 

The assumption that effects are additive ignores potential 
synergistiC or antagonistic effects. It assumes similarity 
in mechanism of action, which is not the case for many 
substances. Compounds may induce toxic effects in 
different organs or systems. 
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Because surface water and sediment samples were not collected in the 
floodplain in the southern portion of the site, it is not possible 
to evaluate actual exposures to aquatic organisms. Furthermore! risk 
conclusions for aquatic organisms in Rowell Creek are compounded by 
the fact that several source areas (e.g., OU 1) potentially contrib
u,te to contamination in this area. 

Risk to aquatic organisms from exposure to analytes detected in 
filtered groundwater samples may have been overestimated_ Because 
no filtered background groundwater data were available to screen 
ECPCs, more analytes may have been retained for the risk assessment 
than were necessary. 

Although no migration pathway to the tributary in the northern 
portion of the site is evident, risks to aquatic organisms may be 
underestimated by excluding these samples from the ERA. However, 
based on the runoff patterns in the vicinity of the tributary, it is 
likely that contaminants in the tributary surface water and sediment 
are the result of contamination from another source, possibly the 
flightline area. 

There is uncertainty associated with using unfiltered groundwater 
data for inorganic analytes detected in groundwater from the 
surficial aquifer (i.e., filtered data were only collected from one 
monitoring well). Risks to aquatic organisms may have been over
estimated because unfiltered groundwater represent the total fraction 
of analytes that occur in the water column, including those that are 
s_orbed to particulates and may not be bioavailable _ Furthermore, 
there is uncertainty associated with the detected concentration of 
dissolved copper at CEF-10-MWSS since copper was not detected in the 
total phase. 

Terrestrial invertebrate exposures to groundwater that is at or near 
the ground surface (i.e., within 1 foot during high groundwater 
periods) in the southern portion of the site were not evaluated. 
Therefore, risks to terrestrial invertebrates may have been under
estimated. However, terrestrial invertebrates are most likely 
repelled by saturated conditions and probably do not inhabit these 
areas. 

Risks to terrestrial receptors associated with exposure to TPH in 
surface soil may have been underestimated_ Although selected as an 
ECPC for surface soil, TPH was not evaluated in the ERA as there are 
no toxicological benchmarks. However, results of toxicity testing 
at OU 2 (Site 5) (ABB-ES, 1995) indicated that plants (represented 
by the test species Lactuca sativa) and invertebrates (represented 
by the test species Eisenia foctida) did not exhibit adverse effects 
from exposure to concentrations of up to 600 mg/kg TPH in soil. 
Based on this information, it is possible to assume that plants and 
invertebrates at au 4 are not at risk from exposure to TPH in soil. 
However~ without site-specific information, these assumptions cannot 
be confirmed because site conditions, relative toxicities to 
ecological receptors, and the composition of TPH are highly variable. 
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No conclusions can be made regarding risks to wildlife from exposure 
to TPH. 

Risks to avian species from dietary exposures may have been under
estimated because bioaccumulation and toxicity data for this 
taxonomic group are generally lacking in the literature. Toxicologi
cal data for mammals were not used as surrogates due to concerns 
about extrapolations between these two taxonomic groups. As a 
result, potential risks associated with several ECPCs were not 
evaluated. If the toxicological data obtained from studies conducted 
on mammals were used for estimating risks to avian species, then risk 
estimates for birds would be higher because risks would have been 
quantified for more chemicals. However, since risks to small mammals 
were not predicted, it is possible that risks to birds would not be 
identified either. 

Several analytes detected in surface soil and groundwater were 
reported at concentrations below analytical detection limits. There 
is uncertainty associated with the actual presence of the following 
analytes detected in au 4 surface soil: methylene chloride, di-n
butylphthalate, arsenic, barium, calciwn, cobalt, magnesiwn, 
potassium, and sodium. There is also uncertainty associated with the 
actual presence of the following analytes detected in OU 4 groundwa
ter: bis(2-ethylhexyl)phthalate, barium, chromium, copper (dissolved 
only), magnesium, nickel, potassium, and vanadium. 

Risks to plants and invertebrates may have been underestimated 
because phytotoxicity and invertebrate benchmarks for several 
analytes are lacking for these receptors. Specifically, soil 
invertebrate benchmarks are not available for aluminum, barium, 
copper, manganese, vanadium, and TPH; similarly, plant benchmarks for 
groundwater are not available for bis(2-ethylhexyl)phthalate or 
barium. Risks to these receptors from exposure to these analytes are 
unknown. 

7.7 CONCLUSIONS. Potential risks for ecological receptors were evaluated for 
ECPCs in surface soil and groundwater at OU 4. 

7.7.1 Surface Soil The following analytes were selected as surface soil ECPCs 
and retained in the ERA for au 4: methylene chloride, di-n-butylphthalate, 
alwninum, arsenic, barium, chromium, cobalt, lead, manganese, vanadium, and total 
petroleum hydrocarbons. 

Risks associated with exposures to ECPCs in au 4 surface soil were evaluated for 
y,rildlife based on a model that estimates the amount of contaminant exposure 
obtained via the diet and incidental ingestion of these media. Comparison of 
estimated doses for wildlife species with reference toxicity doses representing 
thresholds for both lethal and sublethal effects is the basis of the wildlife 
risk evaluation. No risks were estimated for wildlife exposed to au 4 surface 
soil. 

Risks to soil invertebrates and plants were evaluated by comparing exposure 
concentrations for surface soil with toxicity benchmarks. Based on this 
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comparison, plants exposed to surface soil concentrations of aluminum, chromium, 
and vanadium at OU 4 may be adversely affected. However, adverse effects to 
plants are unlikely considering the site history, the conservative nature 
employed in selecting phytotoxicity benchmarks, and the sporadic detection of 
chromium and vanadium in au 4 surface soil. No risks to invertebrates were 
estimated. 

7.7.2 Groundwater The following analytes were selected as groundwater ECPCs and 
retained in the ERA for OU 4: bis(2-ethylhexyl)phthalate, aluminum, barium 
(dissolved only), copper (dissolved only), iron, manganese, and vanadium 
(dissolved only). 

Risks to plants from exposure to groundwater at or near the surface at au 4 were 
evaluated by comparing exposure concentrations with phytotoxicity benchmarks-in 
solution. The results suggest that plants exposed to unfiltered concentrations 
of aluminum could be adversely affected. However, the dissolved concentration 
of aluminum (which represents the bioavailable fraction of aluminum) only 
slightly exceeded its benchmark, suggesting that adverse effects to plants are 
unlikely. In addition, the site history and the sporadic detection of aluminum 
in au 4 groundwater minimize the potential for adverse effects to plants. 

The potential for adverse effects to aquatic receptors from exposure to 
groundwater as it discharges to Rowell Creek and the floodplain swamp was 
evaluated by comparing site-specific filtered and unfiltered contaminant 
concentrations to aquatic benchmarks. Although some concentrations of analytes 
that may be discharging to Rowell Creek (i. e., aluminum and iron) slightly 
exceeded available surface water quality guidelines, it is unlikely aquatic 
receptors at au 4 would exhibit substantial adverse effects. 

In summary, the results of this ERA suggest that ecological receptors are not 
likely to be at risk from exposure to analytes detected in OU 4 surface soil or 
groundwater. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

8.1 CONCLUSIONS. Conclusions regarding the physical characteristics of the OU 
4 study area and the contaminants detected in surface water) sediment, surface 
soil, and groundwater include the following: 

Sufficient information was collected in the field or compiled from 
historical records to confirm that past waste disposal activities at 
OU 4 have not had a negative impact on the environmental quality of 
the site or surrounding area. 

There is no risk to human health or the ecological receptors 
evaluated from exposure to analytes detected in au 4 surface soil or 
groundwater. 

8.2 RECOMMENDATION. 
and the results of the 
at OU 4 is warranted. 
recommended. 

Based on the evaluation of data gathered during this RI 
BRA, no further assessment of the environmental conditions 

Preparation of a No Further Action decision document is 

CEC-OU4 RI 
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APPENDIX A 

SAMPLING RATIONALE MEMORANDA 





TO: 
FROM: 
DATE: 
SUBJECT: 

RAOANGARA 
ERIC BLOMBERG 
7-14-94 

MEMORANDUM 

SUMMARY OF THE SITE 16 AND OU 3,4,5,AND 6 WORKPLAN MEETING WITH EPA 
AND FDEP ON JULY 6,1994 AT NAS CECIL FIELD, JACKSONVILLE, FLORIDA 

This memo summarizes the discussions of the Site 16 and OU 3,4,5, and 6 workplan meeting between Bart 
Reedy (EPA), Mike Deliz (FDEP), John Dingwall (Navy, Cecil Field), Rao Angara (ABB-ES) and Eric Blomberg 
(ABB-ES). The objective of the meeting was to come to a consensus on the locations of the Site 16 
confirmation surface and subsurface soil sampling locations at Ske 16 and finalize the scope of the field 
program at Skes 10, 14 and 15 in order to revise the OU 3,4,5 and 6 workplan. The highlights of the 
meeting are as follows. 

1. Twelve soil boring and 10 surface soil sample locations were selected to provide confirmation 
surface and subsurface soil sample data at Ske 16. The details of the selected sample locations 
and rationale are presented in a separate memo. 

2. Since the regulators feel, based on historical use of the ske (I.e. rubble disposal) and chemical data, 
that Site 10 does not appear to be contaminated, they requested that the field program be modified 
by reducing the scope of sampling and analysis. The intent of the modHication would be to collect 
a minimal amount of samples, and if no contamination is detected, propose that a "no further action" 
decision document (based on a risk evaluation) be prepared for Ske 10. If contamination is 
detected in the minimal sampling then a complete RI/FS/RA would be conducted at Site 10. The 
scope of the field program for Site 10 was modified to the following. 

- Map all of the surficial debris piles. 
- Install and sample one monitoring well downgradient of the largest rubble pile. 
- Resample the existing four monitoring wells. 
- Collect enough surface soil samples to support a risk assessment 
- Collect surface water and sediment samples from the drainage ditch at the north end of 

Site 10. 

3. Bart has not discussed the use of immunoassay field test kits at Sites 14 and 15 with Fred Sloan 
yet but said he will talk to him next week and get an answer so the work plan can be revised. 

4. There was discussion about the review of the workplan and all parties agreed that once we have 
the information from Bart Reedy about the field test kks, the revisions to the workplan can be made 
and then the review of the workplan can take place. Only the sections of the workplan that have 
changed will be submitted for replacement in the workplan. 



MODIFICATIONS TO THE DRAFT OU 3, 4, 5, AND 6 WORKPLAN 
NAS CECIL FIELD 

JULY 1994 

Based on recent meetings between the Navy, USEPA, FDEP and ABB-ES modifications of the draft au 3, 
4, 5, and 6 workplan have been proposed. The modifications will only be made in the following sections 
of each volume in the workplan. 

Volume I - Workplan 

Section 2 - The figures and text will be changed to reflect the locations of the surface soil samples previously 
collected by Harding Lawson during the RFI. 

Section 4 - The workplan rational will be modified to include changes to the field program. 

Section 5 - Table 5-1, Summary of Proposed Sample Collection, will be changed to reflect changes in the 
sampling program. 

Volume II - Sampling and Analysis Plan 

Section 2 - The figures and text will be changed to reflect changes to the field program .. 

Volume III - Health and Safety Plan 

No changes are proposed for the HASP. 

Specific changes to the field program at each site include the following. 

Site 7 - The rationale has been changed to include the review of screening data by the US EPA, 
FDEP and the Navy prior to selecting the confirmation sampling locations. 

Site 8 - The rationale has been changed to include the review of screening data by the USEPA, 
FDEP and the Navy prior to selecting the confirmation sampling locations. The field program has 
been changed to include 10 soil borings with soil samples in the former hazardous waste storage 
area. 

Site 10 - The field program has been changed to include: mapping of the rubble piles, installation 
and sampling of one monitoring well downgradient of the largest rubble pile, sampling of the four 
existing monitoring wells, collect six surface soil samples, and collect two surface water and 
sediment samples from the drainage ditch at the north end of the site. 

Site 11 - The monitoring well locations on the figures have been moved closer to the source area. 
Temporary piezometers have been included for installation. 

Site 14 - TNT colormetric field test kits will be used to screen surface soil. Temporary piezometers 
will be installed. 

Site 15 - The soil screening program will include TNT colormetric kits, TPH, PAH and lead. 
Temporary piezometers will be installed. Soil borings will be advanced and one monitoring well will 
be installed in the source area. 
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GEOTECHNICAL DATA 
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~ Ellis&Associatesinc. 

TO M.6 • 

5109 STEPP AVENUE 
JACKSONVILLE, FLORIDA 32215 

PHONE 90 .. W33·0960 
FAX 9D4/44B·553<C 

b.rVr f'»J ~ SV-V ,'C~ 
C urJ.c.. C 

WE ARE SENDING YOU 0 Attached 0 Under separate cover V:i ___________ the following ilems: 

o Report o Test Results o Plans Cj Samples o Specificalions 

o Le~er o Proposal 
0 __________________________________________ __ 

COPIES I DokiE I tOO 

I - / .. 
7 I 
cl 

THESE ARE TRANSMITIED as checked oelow: 

:= For c:pprovaJ = A;:;prcved as subrr.lT:e: = Res:Jbrnll ______ ,cop'es for apprcval 

= For your use = A~p~o·.'ed as nOled = Sub:T!lt _____ copjes tor distribution 

= As requested = Rs,L:rn ______ correcled pnnts 

= For review and comment 

REtl,ARKS ___________________________________________ _ 

. -r'IES: ________________ _ 



ELLIS I> ASSOCIATES, INC. 

SUMMARY OF LA30RATORY TEST RESULTS 

PROJECT: NAS Cecil Field - Project No. 8520.22 

CLIENT: ABB Environme~tal Services 

PROJECT NO.: 93-1361 

==_==$======~==================
==~=~=========_=============~==

===a==== 

Atterberg Limits 

Wet Dry Natural ====-=-=-=====--==----==-

Sample Unit Unit Moisture Liquid Plastic Plasticity 

Boring/ Depth Weight Weigh!: Content Limit Limit Index 

Sample No. (ft. ) pcf PC! Z Z Z Z 

==z:c=_=_=== =======:::0: ==.,.===- =G===== ===:c:::==== ======- -==-=== =,.,===="""" ... -

CFB~l-8G (0-2) 84.3 66.4 27.0 No LL Non-Plastic 

CFBSS25G (0-2) 71. 0 64.5 10.0 No LL Non-Plastic 

CFBSS28G (0-2) 71. 7 62.3 14.3 No LL Non-Plastic 

::lk' CFlOSSSG (0-2) 75.4 58. oJ 29.9 No LL Non-Plastic-
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ELLIS 0; '!'SSOCIA TES. INC. 

Su11MARY OF GR}~ATION TEST RESULTS 
==============:================== 

PROJECT: NAS Cecil Field - Project No. 8520.22 
CLIENT: ABB Environmen:al Services 

PROJECT NO.: 93-1361 

============================================================================== 

Boring! 
Sample No. 

Sample 
Depth 
(ft. ) 

========== ======== 
CFBSS18G (0-2) 
CFBSS2"5G'( 0-2) 
CFBSS28G (0-2) 

*,CFlOSS5G (0-2) 

No. 10 No. 20 
=::0:==== ======-= 
100.0 99.9 
100.0 99.9 
100.0 99.9 
100.0 99.8 

; R A D A T ION 
Z Passing 

~~o . 40 No. 60 No. 80 
====== ====== ====== 

99.7 98.7 68.3 
99.7 98.1 63.0 
99.5 97.5 63.3 
98.9 93.9 29.2 

T EST 

No.lOO No.140 No.200 
====:::<= =""==== ====== 

41. 3 15.7 11.6 
36.5 15.1 9.1 
35.9 14.9 10.4 
16.3 8.7 8.0 
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0- 70 ::r:: 
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3: 60 
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[]J 

0: 
W 50 
Z 
H 
lL. 

>--:z: 40 
LLJ 
U 
0: 
W 

~~~~~~~E~LL.IS_& ASSOCIATES. I~ 

U.s. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
6 4) 21.5 1.75 .5 )/8 ) 4 6 810141620)0 40 50 70100140200 

H I I I 1~lll-l+r=T I Illll~JTJ-' l~li~+r+=:1~r'1TrirTl' I r-r-r-'-TfTIII TT"l1 I In-r---,----"0 

HYDROMETER 

-I I I 1--'-' H-+-I--H-I-I 11- "-'-r-H-I II-I-I-H-I-I~I I 1-... - H I I IH+H-f-I 110 I I I I 1111 I 1 I I-I--I+H-I--H-I-'--'- -'~'-I--t---1~~~_ 

H-f I I H-/-I+I--I-1 I f+ -I--
--:H-H--H--f--tl-~ -H--I--I I 20 I I I I H-t-I-j--j--I-I-/+H-f-f-II I+H I I I I-f--.-H-

I I I t----+-·- -.~t--t--.. -'-'-:-1---1 I'I-I-I-H-I-I--II-I --
H-I---I I-n-,-,-,-,-,-,-----,·,·,-,-,-,-, .. -.~-.--...... -.-.-.-.-.--. "'-'-'-'-'~t-I---H-I-I .. I-I-I 

I I I I H-I-!--H-I IH+t+-H-I--H-I-I+-I---I-I-I!_~~!+!+1 I I II-H-I--H-f--+I--J 

H I IIH-I-I-l--I H-'-
I-t-t-t 111-1-1--1-+-1-1 ---111---1 

-.-.-.-.~ .-. --.• ~~-. '-'-I--'-I-~. ___ .--

-.-.--.---... -.-.-.-.-.~ .. -.-----.... -.-. -.-.~ .. ---. ---.... -.-.-.-.-. -'-'--1.1''-'-'-'-1-1-1 11-
-'--'-1 -1-.'--I __ -.llIO ,

Z 
w 30 

CL -H 170 5! 
,oj 

I I I 111i-H-I--I-I--It+++-h-,-I--I-I-H-I-I-I-f---I-I __ H_I_'_ 
H-I I I -'-'-'-'--'~--I-I-I-l-I_I-I_I--t I-!-I-I-t-I-t-t--'-I--I-I-I-I-I-t---I---t--' ___ I_.-t_._ 

20 H I I -'-1-1--
-'~r-1-1-----l'-['-'--j-'-'-'3- - - - - - - - \-111t1-/-t-r--I-/'/-H-Hjj--i 180 

H-1-f-H-I-i-1-I-I- - ---.1- - L - ~- -- - . -- - - - ---~ .11-1-1- _1_1-1_ ... 1_1_1_1 _____ 1_ 
'-'-'-'-1-1_'-' __ 1.1.1_1-1-1-_1_1 __ .,_ - - - - - __ ...... '_'_' __ '_'_'_' __ '_1_1_1_1_1_1_.1_' ___ ' gO 10 1-1~-'---
-I-I-·-H--t-~··----·-·-

o 1 I I'I I I I...LI lillIIII=CITIIT[Ct:L=l1Jj11i1==l-~ltl-11 I I 1100 
500 100 ~O 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001 

COBBLES 

SAMPLE NO. 
CF10SSSG (0-2) 

GRAIN SIZE MILLIMETERS 
GRAVEL::l SAND 

CO A R S E _L:::i I N E CO A 11 SE L..J:! ED I UH J'-_-.--;Focr"Nc;;E~. ---1 S I L T OR C LAY 

CLASSIFICATION INAT wX 1 LL \. PL I PI 
GRADA TI ON CURVES 

NAS Cecil Field -
Project No. 8520.22 

E~A Project No. 93-1361 

CL 

IL. L L .L ------.J ----'I 
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APPENDIX C 

LITHOLOGIC LOGS/CONSTRUCTION DIAGRAMS 
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G~raghty & Mil'er. Inc. 
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r--- OPEN HOLE 

MEASURING 

t 115' OfPlh ____ ( __ -1 WELL POINT ToTAL 
NUMBER ELEVATION DEPTH 

NOT iO SCALE: 

1< \\, '" II r" neu 1\~ c\ 
CE I'=-lc,-\ U. 

K 

(FT.MSLl 

SAo' 73.40 '20 

5.0.-2 70.05 , 115 

r---1f----l------lCEF 
r---1-----~----~!~J 

MEASUREMENT FRO" TCP CF PVC CASING 

FIGURE 2. Construction Details of Installe:1. Secondary Artesian I-bnitor Wells. 
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4. Type of !llonk Pipe 
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* , B. Toul D.~Lh of !lorlng 

9. O.~Lh To !lolLom of Ser •• n 

10. Type of Ser .. n Fill.r 

'" \ \. D.pLll To Top 01 Filler 

12. Type of 5 .. 1 

" 13. O.pt...., To Top 01 S .. , 

t 4. Tn. 01 G'",ul 

*Fro~ Ground Surface 
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BLANK PVC PIPE 

SLOTTED PVC PIPE 

BENTONITE PELLET SEAL 

SAND FILTER PACK 

CEMENT BENTONITE GROUT SEAL 

H .. d'ng Lawson Assocr.tos TYPICAL GROUNDWATER MONITORING WELL 'C'" 
En9'n ..... G.oI09"" CONSTRUCTION DIAGRAM (0=-10"2 a:I="-10-3 ([I="·IO··L 
&. GeophYSIC r5.1S NAS Ce-cH Field ) J J. 

.JOB NUMBER 
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CE?ARTMENT OF THE NAVY 

.... VA\. ,"'Cl\'lTlU 'I"oCi.I"CCilltl"""", co-..... o 

Z1~~C""G.L.ItD •. ~ 0.0. 'CCI •• 

c,.. ...... C,S'1'OO'II. S C- z •• , • ...006_ 

WELL HOLE DATA 

Drill Date 6/6/87 

Depth of Boring 38 feet 

Hollow Stem 
Drill ing Method Auger 

W'ELl DATA REPORT 

WELL NU1BER CEFlO-2 AREA Site 10 

DATE OF INSTALLATION 6/8/87 

Well Driller Soythwestern Laboratories, Inc. 

Purpose of Boring Mnnjtori 09 Well 

MUdTYDe __ ~N~o~t~A~p~p~l~ic~a~b~le~ __ ___ 

';{ ..... TER LEYEL D ..... T A (All measurements from top of casing) 
'. 

Water Level 6.45 feet D ate 0 r Mea 5 ur e m e nt L.. _-'6.:../2:.:6:;../.::..87'--__ 

DEYELOPMEHT DATA 

Deve I 0 pmen t Me thoLLd ____ -'1.A 'u' r--l..L lw' f-"t ___________ _ 

Leng th 0 r Tim e D eve lop erlu. __ --"-'60'-..!!lmJ.;i n"",u'..::t-",es~ __________ _ 

LOCATIOH OF BOREHOLE IHFOR!1ATION 

Dril1 ers L ogg.. __ t..X __ _ G e a D hy sic a I L 0 y.g _~N:.::o..::..t .:..A:.::p!:..p l:...:i.::;c;.:a b::..:l.::e __ 

Physical Core' __ --.::X __ _ Cutt i ng 5 am Dies:.. __ No_t_A...:.p..:.,p-::h_· c_a_b l_e __ 

Water LeVel Observations 6.45 feet (6(26(87) ( 2.05 feet (7/10/87) 

DP.!~LED BY southwestern Laboratories 5CCWDr ______ _ 

D:: VEL (; ;:, E u 6, ·-...:.H:;:a.:..rd:..:i.:..o:.=.9 ...:L:.:a..::,w:.:5 O:..:.0...:A...:S:.:5..:.0.:..C 1...:' a_t.:..e s:...... 

TE CHN leAL 0 VE R51 GHT BY __ HEll' au.r"",d J..lj 0",,9,-"-,1 auw""s,,,o n~A~s s""o",c.,!.i a;:.;t",e..e.s ______ _ 

'. 
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OEPARTMENT OF' THE NAVY 
~C" .. OI'''''I.1iCIo"o 

·0, 

V;~;: @-f'-
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-(0 

(E!_ 
'_.' 

*From Ground Surface 

.' 

W"Ell CONSTRUCTION OET AilS 
WELL HUM8ER CEFlO-2 

DATE Cf INSTALLATI~ _~6/-=8:.:..;!8::.:7 __ 

I. Heignl of C.,in; ot><.'VW 9N>'¥'O _...;:2", . .:..7-..!...fe:::e::.;t::...-__ 
2. c.pth La flnl Coupli"9 ____ -"2:..:.-"5~f.!!.e~elt __ _ 

Coupling InLerval Dopth, 12.5 feet, 22.5 feet 

3. ToLollengLh or Blan;, Pi.. 12.5 feet 
4 Typ. or 61ani Pip. Schedul e 40 PVC 

S. L.ngth or Sere.n 20 feet 

O. Type orSere.n Schedule 40 PVC, 0.020 in. sl 
7. Len;th or Sum;> 8.2 ft. 

3* Toul D.pth or Bormg 38 ft. Hole Diomel.r 6-3/4 

9. D.~th To BolLom or Ser.en 32.5 feet 
10 Typ.orScr,.nFilhr No.1 Stancard Silica 

D.J.nlily u"ed 400 1 bs. Size 6-20 U/rL.._-"":'_ .. 
II. DepL" To Top or FilLu 6 feet 

12. Type of S .. , _~1/",2:..-_1",· n;,:c",h'-.!:S",e",n",t.:::o::,n.:..i :::te=-.:P,.:e:..l:.,l:,:e:,:t:.=s:....-. 
D.J,nlily Used --'3:.:0'-'1..:b.;:.s..:.. ________ _ 

* 13 Depth To To;> or 50,1 4 feet 

14. Type or Groul __ ...:C...:ec.m...:ec.n...:t...:-.::B.::e:.:n::.to:.n~l:..· t:;e=-___ _ 
Gr ou~ i'11<lur, __ ..;2"'0"':..;1 _________ _ 

/1, thad 0 r Ple: • .". n l __ Tc;r..:e:::m:ci.::ec.:..P~i .!:'.p=.e ____ _ 
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OEPARTMENT OF THE NAVY 

".YAl.. ,ACII..IT1ES 1C~1:r. ...... CQllOl ........ O 

~ 'os, C"G4.c, C ... 0 .oa too •• 

CJoI.a.-..rsToo.. S Co 2 .... ' looC:IC)IIo. 

WELL HOLE DATA 

Drill Oate_--.::6~/~11:.!.1;;::87~ __ 

Depth of Boring 24 feet 

Holl ow Stem 
DrillingMethod Auaer 

WELL PATA REPORT 

WELL NlJ1BER CEFlO-3 AREA2i.k.l0 

DATE OF INSTALLATION 6/11/87 

Well Driller SouthwPstern Laboratories, Inc. 

Purpose of Boring Monitoring We" 

MUdType __ ~N~o~t~A~p~p~'~ic~a~b~'e~ ____ ___ 

'WATER LEYEL DATA (All measurements from top of casing) 
". 

Water Level 4.75 feet Da t e of Measurem e ntL--=.6/:..;:2:..:6:...;/8:..:.7 __ _ 

DEYELOPMENT DATA 

OevelopmentMethod~ ______ ~H~a~n~d~8~a~i~'e~d~ ____________________ __ 

Length arT i m e 0 ev e 1 op erl.l.-____ .:.l ::.:20::...:::m~i ",n u::.:t:.=e::..s ______________________ _ 

LOCATION OF BOREHOLE IHFORJ'1ATlON 

Ori 11 e rs L 0 LJ.9 ____ -'x'--__ _ Ge 0 phy sic a I L 0 ';f9 __ --'-N:.:.o.:..t ..:.A",p",-p l,-,i:..:c~a b=-':..:e--,-_ 

Physical Core __ ......::X __ _ Cut t ing Samp 1 e :o.s ___ N_o_t_A..;.p..:.p_' _i c_a_b_' _e __ _ 

Water Leve 1 Observat ions 4" 75 feet (6/26/87) I 6" 30 feet (7 /l0/87) 

OP.!~LEO BY southwestern Laboratories SC CW,y ______________ _ 

D~VELO;:.Eu 51" Harding Lawson Associates 5CC'n'Cl= ______________ _ 

T E CHN I CAL 0 V E R 51 G HT B Y __ Hwaur .... d.;..; ",0 g ........ i .... a wlLs,-"o",o-,A",s",s",o-,,-c '",," a,.,t""e",s ___________ _ 

". 
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W'ElL CONSTRUCTI ON DET AI LS 

WEll HUMBER CEFIO-3 

DATE OF INSTALLATION 6/11/87 

1 . ~i¢>l of C .. in~ ob~ \If'C>U'1d _-,2:';'c.::5'-.:.f.::e.::e.::t __ _ 

2. [H p 11l lo rlr.l C 0",,11 "9 ____ 5.2.:... ~5 _f!.,!eO!e:Jt=-__ 
CO<Jplin~ Inlo"",1 D.pt..~, 12.5 feet 

3, Talal L.n~l1l or 611nr. Pipe 12.5 feet 

4 Type or BI.n' Pipe Schedule 40 PVC 

5. Lenglh or Sec"n 10 feet 

6. Typ, of Scr .. n Schedule ao PVC, 0.020 in. sl, 

7. L.n~l1lor5ump <1. ft. 

o~ ToLaI D.pth of Benng 24 ft. Hoi. Dilmeler6 - 3 / 4 ~ 

9. Depth To BolLom or Sere.n 22,5 feet 

10 Typ, ofSere.n Filler No, 1 Standard Silica .. 
C>.JanlilyUs.d 250 lbs, Size 6-20 UlC __ _ 

1 t D,pth To Top of Filloc 6 feet 

12. Type of 5 •• 1 1/2 inch Sentonite Pellets 

C>.J.nlily Used _2_5_1..:.b..:.s,;.., _________ _ 

13* D,,,th To To" of 5,.,4 feet 

1 4. Type or Gro ul __ ..:C..:e:;;.m..:e.:.;n..:t_-::.B::.e n:.:.t::.o:::n.:.i:.:t~e~ ___ _ 

GI"'OIJ~ HlxllJr~ __ ;:.2::.0:;;.: ::.1 _________ _ 

M, !.hod a r PI.:e ':1.n L __ T_r.;.e_m_i _e _P_l:.,:· p:..:e~ ____ _ 
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CEPARTMENT OF THE NAVY 

NAVA", ~.cI1 .. mltS ~1IoIG.I~Cr."I"'" co-."""o 
:Z' ~~ It acl..t. 0" ~ 0 .aa '00 •• 

C. ........... ESTOI'f. S c.. 2: .... , ,....(1106. 

'lll"ELL HOLE DATA 

Drill Da t e_~6~(!.;1l~(:::.;87,--__ 

Depth of Boring 30 feet 

Hollow Stem 
Drilling Method Auger 

'flU PATA REPORT 

\'/'ELL HU1BER CEF10-4 ARE~ 10 

DATE OF INSTALLATION 6111(87 

Well Driller SouthlVestern Laboratories. lnc. 

Purpose of Boring Monitoring W"lJ 

MudType __ ~N~o~t~A~c~p~l~ic~a~b~le~ ____ ___ 

iii ATER LEVEL OAT A (All measurements from top of casing) 

Water Level 8.60 feet Date of Measurement 6(26(87 

DEYELOPMEHT DATA 

DevelopmentMethorlQ ________ ~A'll·r~L'll'f~t ______________________ _ 

Length of Tim e 0 ev e I operl"" ____ -.:...90'--m_i n_u,-,t..:..e s ______________________ _ 

LOCATIOH OF BOREHOLE IHFORHATION 

Dri 11 ers L ont.!-:; ____ ...1;X ___ __ Geophys i cal L og,:!-__ ~Nc:.o.:..t ~A",p!:..p l:...:ic..:c~a b:..lc..:e~_ 

Phy 5 i ca I Cor e' __ --..:::X ____ _ Cut t i ng 5 am pie :.,s __ No_t_A..,.:p..:.,P...,f_i c_a_b l_e ___ 

water Level Observations 8,60 feet (6/26/87) ( 6.50 feet (7(10(87) 

DR!LLED BY Southwestern Laboratories SCCWDr _____________ _ 

D~VELO;:.Eu EI,' Harding Lawson Associates 5CC\-.'0" ______________ _ 

T E CHN I CAL 0 V E R 51 G HT B Y __ HU,laur..\j,d .L!i n ... 9j,...I.Jl a""w",s",o n-'--!C.A~s s""o",c-!-,i a"-,t,,,e.=..s ____________ _ 

--
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W'ELl CONSTRUCTION DETAilS 
WELL HUMBER CEFlO-4 

DATE Of INSTALLATION _..;;.6:...;/1:..:1:..../8::..;7_ 

1 . He i 9h L Dr C •• ing .to.,..." 9"""O<JMd _....£.2~. 5'-!8LJf:..!:e~e:.:t:......_ 

::Z. o.pU\ La rlr.t Coupling ____ .. 2.:... 5uf.!;e:.!;e~t~ __ 

Coupling Inlernl O.pU\~ 12,5 feet, 22,S fee' 

3, ToLaI l.ngl.h Dr BI.nr. Pipe 12,5 feet 

~. Type Dr BI.nk Pipe Schedul e 40 PVC 

S. length Dr Ser.en ~eet 

O. Type orSer..,n Schedule 40 PVC, 0,020 in, sl 

7. lengU\ or Sump 0 ft, 

* 8. ToLoI DepU\ of Bcrlng 30 ft, Halo Dio:noLer 5-3/4 i 

9, DepU\ To oolLom of Sero.n 32,5 feet 

10. Type orscre.n Fillor No, 1 Standard Silica 

o..,onLily Used 300 1 bs ' SilO 6-Z0 U/r'-__ _ 

1 t Depl.h To Top o( Filler 6 feet 

12 T P (5 I liZ-inch Bentonl'te Pellets . yeo ,. _~...!;......!.!.=c..:!~~~:'::"~~":"::.':..._ 

CUenlil y Used _3:..:0~1..:;b..:;s.:.., ________ _ 

13* Depl.h To Tap o( Snl 4 feet 

I ~ T rG I Cement-Bentonite ~. '(Pe 0 rov __ ..:.::::::::.:.:..:~.::.:.:.::.::.::..:..:.:.. ___ _ 

G~ou~ Mixture __ ..:2.=0:,:.:..:1 _________ _ 

M .I.ho d 0 f Ple:e 'M n l __ ..;,T.:..r.:.e.:..m.:.i:.e ..:P_1:.c· p:..:e=-___ _ 



ABOVE GROUND MONITORING WELL CONSTRUCTION DIAGRAM 
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PROTECTlV!: CMHNGI--, 

TYPE OF 
PROTECTIVE CASINO 

5l'o,k ~ 

pnOTECTIVE PO!5TS--~ 

CASINO /, 
DIAMETER ,::.2 __ 

TYPE OF PIPE JQIHTS: 
F/<..J6 p{r&..£ 

Tor OF SEAL 
·lYPEOF SEAL: &p'Q:!,3 c,{,pr 

,.¥. /7";"';7' 

TOP OF rlL TEnPACK 
lOP OF SCREEN 

FlL TERPACK -----.../ 

BonoM OF WELL 

..".,...-_- GROUND SUnFACE 

SCREEN INfORMATION 

SCREEN DIA.: 2";z:2) 
SLOT WIDTH: .O/[) - 1 ",c.1t' 
scHEDULE: _.;z.<I-.:'O'--____ _ 

MATERIAL: cJ3'pvc o ST AIMLESS 
STEEL 

FT. 

0 ~~ (DESCRIBE) 

_·....;./.:...;.o~_ _ 

FILJERPACK MATERIAL ~ 

TYPE: ;z ~/3 P 9n>,.J.dWfi.J'4<t:/ 
.s-..-Y;'Cft Sq~ 

81\CKFILL METHOD: J 

,Po...-etr +)-dA 

,.3,'0 FT, 

/.5:{) FT. 

-'urN' .... 

WATER LEVEL SUMMARY 

WATEn LEVEL MEASUREMENTS 

: VOLUME OF WATER REMOVED: ~ Am ;ATElTIMEi\.EVEL 3{J, ,"IS ,,-3.0' bts 1060 l., . 

VOLUME OF WATER I\DDED: er J:!- 1 
DEscnlPFoN or- pnEDEvn(?rMENT W?,;~En: Ii . _ 

IJIfa k :;I.e.kld .(/.,. .<O~ • .. .\::1,,;;0 0 \'M,-~ 11.3 "-lTD 
-- _ .. _-., ............. " ~ ...... ", .......... ~ ..................... , ..-.~I., .. .q.T. 
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I Ger2ghry & Miller, Inc. 

r.:t:'" 
LITHOLOGIC LOG FOR MON ITOR WELL SA-2 - Ak'l c.t-F· i[\-llJ 

r .... 
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Description 

Sand, fine-grained, tan .....•.........•..• 

Clay, red to orange, soft ..•..•..........• 

Sand, fine-grained, gray, with stringers 
of orange clay ••...••....••..•...•••....••. 

Clay, sandy, cream to tan, firm •..••...••• 

Sand, clayey, fine-grained,tan •••••.•..... 

Clay, sandy, green-gray, firm ...•..••.•.•. 

Sand, fin-e-grained, tan ...•........•...•.. 

Clay, gray-green, soft, with clayey sand 
lense 5 ..................................................................... .. 

Sand, fine-grained, gray, with clay lenses 

,.--.,.Clay, soft, gray .....••.•..••....•.•...... 

Ei) ~imestone, hard, white, mixed with soft 
gray clay .•..•............................ 

Limestone, hard, white •....•.............. 

Clay, soft, white .........••....•.•.•...•• 

............ 
"",:':: :, 

-..!.!-' A-2 

0 

4 

8 

18 

35 

37 

42 

43 

52 

66 

84 

93 

100 

Depth Thickness 
( f t) ( ft) 

4 4 

8 4 

18 10 

35 17 

37 2 

42 5 

43 1 

52 9 

66 14 

84 18 

93 9 

- 100 7 

- 115 15 
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APPENDIX D 

COMPLETE VALIDATED DATA SET 





NAS CECIL FIELD -- OPER~BLE UNIT 4 -- SiTE 10 

SURF~CE SOIL -- ORGANICS 

lab Sample Number: A3TA8 
,,3TAC 

~3TAD 
A3TAE 

Site CECIL4 
CECIL4 

CECIL4 
CECIL4 

Locator CFI0SSI 
CFI0SS2 

CF10sS3 
CFTOSS4 

Collect Date: 05-APR-95 05-APR-95 
05-APR-95 05-APR-95 

V~LUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

, VOLATILES 90'~ 

C"lortmet~ane 
12 U O9/k9 12 12 U uglkg 12 12 U . Ug/l<g 12 14 U ugfkg 14 

Br~thene 
12 U U9/k9· 12 12 U ugfkg 12 12 U U9/kg 12 14 U u9/kg 14 

Vinyl ch\oridEt 
·12 U ~/k9 12 12 U U9/kg 12 12 II ug/kg 12 14 U ug/kg 14 

ChlofQethene 
12 U ug/k9 12 12 U U9/kg 12 12 U ugfkg . 12 14 u ugfkg 14 

Methyl eoe chI or ide -:. -
.6U ug/kg 6 6 U O9/kg 6 6 U ug/k9 6 7 U ug/kg 7 

Acetone 
12 U . ug/kg 12 12 U U9/kg 12 12 U . ugfkg 12 14 U ug/kg 14 

Carbon dtsulfide 
6 II Ug/kg 6 6 U u9/kg 6 6 U ug/kg 6 7 U ug/kg 7 

1,1-0 Ichloroethene ... 
6 U ug/kg 6 6 U ug/kg 6 4U ug/kg (, 7 U ug/kg 7 

I, 1-D i Ch I o,,,,,,h.,,,,· 
6 II ·ugfkg 6 6 U ug/kg 6 6 U ·09fkg 6 7 U ug/kg 7 

1, 2-D i chI oroeth."" ·(totol ) 6 II ug/kg· 6 6 U ug/kg 6 6 U ug/kg 6 7 U ug/kg 7 

Chloroform 
6 U ug/kg 6 6 U ugfkg 6· 6 U ug/kg 6 7 U uglkg 7 

1,2·0ichloroethane· . . 
6 U O9lkg 6 6 U ug/kg 6 6 U O9/kg· 6 7 U uglkg 7 

2· Butel'lOfle 
12 U US/kg 12 12 U uglkg 12 12 U ug/kg 12 14 U ug/kg 14 

1,I,1·Trlchloroothan. 
6 U U9/kg 6 6 U ug/kg 6 6 U ugfkg 6 7 U ug/kg 7 

C.rbon ,.tr.chlor Ide . 
(, II ~/k9 

6 6 U ug/kg 6 loU ug/kg 6 7 U ug/kg 7 

Bromodichlorometho"" 611 ug/k9 6 6 U ug/kg 6 6 U :. ug/kg 6 7 U ug/kg 7 

1,2~D,chloroprqpa
ne 

6 U u9/kg .. 6 6 U ug/kg 6 6 U ug/kg 6 7 U uglkg 7 

CI5·1,3·Dtchloroprop
en~ 

6U ug/kg 6 6 U ug/kg 6 6 U . ug/kg 6 7 U ug/kg 7 

Trichloroethene 
6 U ug/kg· 6 6 U ug/kg 6 6 U ug/kg . 6 7 U ug/kg 7 

Dlbromochlorometh
8~ 

6 U US/kg 6 6 U ug/kg 6 6 U ug/kg 6 1 U ug/kg 1 

l,I,Z-TrichlorQOth.no 
6V ·ug/k9 6 6 U ug/kg 6 6 U ug/kg . 6 1 U ug/kg 1 

Bente~ 
6 U US/kg 6 6 U ug/kg 6 6 U ug/kg 6 7 U ug/kg 7 

trDn5a1.3aDichlor
oprqpe~ 

6 V US/kQ 6 6 U ug/kg 6 6 U ug/kg 6 7 U ug/kg 1 

Bramofonm _ 6 U . U9/kg 6 6 U ug/kg 6 6 U ug/kg 6 7 U Ug/Kg 7 

4.M.thyl·2·pent
.~ 

12 U . O9/kg 12 12 U ug/kg 12 12 U uglkg 12 14 U ug/kg 14 

Z"He)(an~ 
12 U ug/kg 12 12 U ug/kg 12 12 U ug/kg 12 14 U ug/kg 14 

Tetrochlofoetheno 
6 U US/kg 6 6 U u9/kg 6 6 U ug/kg 6 7 U ug/kg 7 

Toll,Jeoe 
6 U ug/k9 6 6 U ug/kg 6 6 U ug/kg 6 7 U U9/kg 7 

1.1,2.2-Tetrechloroethenc- 6 U ugfk~ 6 6 U ug/kg 6 6 U ug/kg 6 7 U ug/kg 7 

Chlorobeflzene 
6 U O9/kg 6 6 U ug/kg 6 6 U ug/kg 6 7 U ug/kg 7 

Ethylbenz"". 
6 U "9/kg 6 6 U ug/kg 6 6 U US/kg ·6 7 U u9/kg 7 

Styre~ 
6 U ug/kg 6 6 U u9/kg 6 6 U ug/kg 6 7 U Ug/k.g 7 

Xyl.n .. (tot.l) 
6 U "9/ k9 6 6 U ug/kg 6 6 U ug/kg 6 7 U ug/kg 7 

CLP SEMIVOLATtlEs 90·~ 

Phenol 
380 U US/k9 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460 

bl.(2-Chloroethyl) ether 380 U ug/k9 380 400 U ug/kg 400 410 U uglkg 410 460 U u9/kg 460 

2-Chlorophenol 
380 U . ug/kg 380 400 U ug/kg 400 410 U US/kg· 410 460 U ug/kg 460 

1.3-0;chlorobenzc
~ 

·380 U un/kg 3BO 400 U u9/kg 400 410 U ug/kg· 410 460 U ug/kg 460 

'.4-Pichtoroben~~
~ 

·l80 U O91k9 . 380 400 U ug/kg 400 410 U U9/kg 410 460 u ug/kg 460 

1,2-D;chlorQbenze
~ 

360 U ""/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U u9/kg 460 

2'Methylpllenal . . 380 U ug/kg 380 400 u ug/kg 400 410 U US/kg 410 460 U ug/kg 460 

<.2-oxybl.(1-Chloropropone) 380 U Ug/kg 380 400 U ug/kg 400 410 U US/kg 410 460 U ug/kg 460 

4'Methylpllenol 
380 U ug/kg 380 400 U ug/k9 400 410 U ug/kg· 410 460 U ug/kg 460 

N-Nitro~o-di-n-prQP
YlBm;"~ 

380 U: US/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460 

HeX8ch\oroethftne 380 U ug/kg 380 400 U u9/k9 400 410 U US/k9 410 460 U ug/kg 460 

Nit robenzene. . 
380 U O9fkg 380 400 U ug/kg 400 410 U u9/kg 410 460 U ug/kg 460 

Isophorof'lol: 
380 U ug/kg 380 400 U ug/Kg 400 410 U ug/kg 410 460 U ug/kg 460 

2·NItrophenol· 
380 U . US/kg 3BO 400 U ug/kg 400 410 U ug/k.g 410 460 U ug/kg 460 

2,4-0im<thylphenol.: 380 U U9/kg 380 400 U ug/kg 400 . 410 U ug/kg 410 460 U u9/kg 460 



NAS CECIL fiELD -- DPERABLE UNIT 4 -- SITE 10 SURfACE SOIL -- ORGANICS 
L.b Sample Number: A3TA8 A3TAC A3TAD A3TAE 

Site CECIL4 CECIL4 CECIL4 CECIL4 
locator Cfl0SSl Cfl0SS2 Cfl0SS] CF10SS4 

Coll ect Date: 05-APR-95 05-APR-95 05-APR-95 05-APR-95 
VALUE QUAL UNITS Dl VALUE QUAL UNITS DL VALUE QUAL UNITS Dl VALUE QUAL UNITS Dl 

bi.C2-Chloroethoxy) moth.no 380 U UV/kg 380 400 U ug/kg 400 410 U ,,"/kg 410 460 U ug/kg 460 

2,4~Pfchlorophenol - .380 U ,,"/kg 380 400 U ug/kg 400 410 U ue/kg 410 460 U ug/kg 460 

1,2,4·Trfchlorobenle~ 380 U ug/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460 

Naphtholene 3BO U ,,"/kg 380 400 U ug/kg 400 410 U . US/kg 410 460 U ug/kg 460 

4-Chloro.n! I j"" 3eO U · O9/kg 380 400 U ug/kg 400 410 U ug/kg .410 460 U ug/kg 460 

Hexach lQrobutftd iene· 380 U US/kg 360 400 U ug/kg 400 410 U ug/kg 4tO 460 U ug/kg 460 

4-Chloro-3-mothylphenol 380 U O9/kg 380 400 U ug/kg 400 410 U ug/kg . 410 460 U ug/kg 460 

2-Hethylnaphthalene 380 U ug/kg 380 400 U ug/kg 400 410 U· O9/kg 410 460 U ug/kg 460 

HexachlorocycLopentadfene 3BO U Us/kg 380 400 U uS/kg 400 410 U uS/kg 410 460 U us/kg 460 

2r4,6~TrichLorophenol . 380 U O9/kg ·380 400 U ug/kg 400 410 U O9/kg 410 460 U uS/kg 460 

2,4,5-Trichlorophenol 930 U ug/kg 930 970 U ug/kg 970 980 U ug/kg 980 1100 U ug/kg 1100 

2-chloronaphthalene 380 U Us/kg 380 400 U ug/kg 400 4tO U Us/kg 410 460 U ug/kg 460 

2-Ni troanil i no 930 U · O9/kg 930 970 U ug/kg 970 980 U O9/kg 960 1100 U ug/kg 1100 

Dimethylphtholot. 380 U O9/kg . 380 400 U ug/kg 400 410 U O9/kg 410 460 U ug/kg 460 

Acen.!!llphthyt ene 380 U Us/kg 380 400 U ug/kg 400 410 U ,,"/kg . 410 460 U ug/kg 460 

2.6~Dfnftrotoluene 380 U O9/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460 

3-Hftroani L fne 930 U O9/kg 930 970 U ug/kg 970 980 U ug/kg geO 1100 U ug/kg 1100 

Acenaphthene 380 U O9/kg 360 400 U ug/kg 400 ·410 U O9/kg 410 460 U ug/kg 460 

2,4-Dfnitrophenol 930 U O9/kg 930 970 U ug/kg 970 980 U O9/kg 980 1100 U ug/kg 1100 

4-Njtrophenol 930 U u~/kg 930 970 U ug/kg 970 980 U ug/kg 980 1100 U ug/kg 1100 

DlbenzofurBn 380 U ug/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460 

2.4 a Dinitrotoluene 380 U ,,"/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460 

Olethylphtholote 380 U us/kg 380 400 U us/kg 400 410 U ug/kg 410 460 U ug/kg 460 

4-chlorophenyl-phenylether 360 U US/kg 380 400 U U9/kg 400 410 U us/kg 410 460 U ug/kg 460 

fluorene 
3eO U ug/kg 380 400 U u9/kg 400 410 U ug/kg 410 460 U uo/kg 460 

'-Nitroanflfne 930 UJ u./kg 930 970 UJ U9/ k9 970 980 UJ us/kg 980 1100 UJ U9/kg 1100 

4,6-Dinltro-2'methyLphenol 930 U ug/kg 930 970 U ug/kg 970 980 U O9/kg 980 1100 U ug/kg 1100 

N-Hitrosodiphenylamine (1) 380 U ,,"/kg 380 400 U U9/k9 400 410 U O9/kg 410 460 U ug/kg 460 

4-Bromophenyl'phenyLethor 380 U Ug/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U U9/kg 460 

H~xachlorobenlene 380 U O9/kg 380 400 U U9//(9 400 410 U O9/kg 410 460 U ug/kg 460 

PentBchlQrophen9l 930 U O9/kg 930 970 U U9/I<9 970 980 U O9/kg 960 1100 U ug/kg 1100 

Ph enanth rene 380 U ug/kg 380 400 U u9/ k9 400 410 U O9/kg 410 460 u u9/kg 460 

Anthracene 380 U ug/kg 380 400 U U9/k9 400 410 U us/kg 410 460 U uo/kg 460 

CarbllZole 
380 U us/kg 380 400 U ug/kg 400 410 U O9/kg 410 460 U ug/kg 460 

Ol-n-butylphthalate 39 J US/kg 380 400 U ug/kg 400 21 J ug/kg 400 39 J us/kg 450 

Ftuore"the~ 380 U O9/kg 380 400 U U9//(9 400 410 U O9/kg 410 460 U U9/kg 460 

Pyrene 
380 U UV/kg 380 400 U U9//(9 400 410 U ug/kg 410 460 U ug/kg 460 

ButyLbenzylphthaLate 380 U O9/kg 380 400 U U9/k9 400 410 U ug/kg 410 460 U ug/kg 460 

3.3~Dichlorobenzidjne 380 U US/kg 380 400 U us/kg 400 410 U O9/kg 410 460 U u9/k9 460 

Benzo Ca) anthracene 380 U O9/kg 380 400 U ug/kg 400 410 U US/kg 410 460 U u9/k9 460 

Chrysene 
380 U Us/kg 380 400 U ug/kg 400 410 U . O9/kg 410 460 U ug/kg 460 

bi.C~-Ethylh.xyl) phth.l.t. 380 U · ug/kg 380 400 U ug/kg 400 410 U O9/kg 410 460 U ug/kg 460 

D i -n-octylphthol.t", 380 U us/kg 380 400 U ug/kg 400 410 U ug/kg 410 460 U ug/kg 460 

BenlD (b) fluor,nthene- 380 U O9/kg 380 400 U U9/kg 400 410 U O9/kg· 410 460 U ug/kg 460 

Benzo (k) fluorantheoe 380 U Us/kg 380 400 U us/kg 400 410 U O9/kg 410 460 U us/kg 460 

Blffizo (III) pyrene 3BO U . O9/kg 380 400 U ug/kg 400 410 U O9/kg 410 460 U ug/kg 460 

Indeno (1,2 ,3-cd) pYr_ 380 U O9/kg 380 400 U U9/kg 400 410 U . Us/kg 410 460 U ug/kg 460 

Dibenz (a,h) .nthr~~ene 380 U Us/kg .. 380 400 U U9/k9 400 4tO U UV/kg. ··410 460 U ug/kg 460 

BenlD (g,h#i) ~rvl~· 38O.U IIII/kg 360 400 U ug/kg 400 410 U lIII/kU . 4.10 460 U O9/kg 460 
P PESTiCIDES/PCBS ~.SOII·. alpha-BHe -

2U .ug/kg 2 2_1 U ug/kg 2_ 1 ·2.1 U O9/lig ..... ··2.1 2_4 U ug/kg 2_4 



NAS CECIL fiELD -- OPERABLE UNIT 4 -- SITE 10 

Lob SO"1'I. Nl.Ilher: A3TA8 
Site CECIL4 

Locator Cfl0SS1 
Collect Date: 05-APR-95 

VALUE QUAL UNITS DL 

bet.-SHC Z U ~S/kg Z 

delta-BHe 2 U uS/kg 2 

gomma-sHe (LIndane) 2 U US/kg 2 

Hept8ch~or: . 2 UJ Ug/kg· 2 

AldrIn 2 U ~/kg 2 
HeptachlQr epa. ida·, . 2. U . uS/kg . 2 

Endo5ulfon I Z U ~/k9· 2 
Dieldrin 3.8 U ug/kg . 3.8 

4,4~DDE 3.8 U ~/kg 3.8 

Endrln 3.8 U ~/kg 3.8 

Endosulfon II 3.8 U ug/kg 3.8 

4,4'000 3.8 U ug/kg 3.8 

Endosulfan sulf.t. 3.8 U ug/kg 3.8 
4,4-0oT 3.8 U US/kg 3.8 

Methoxychlor 20 U ug/kg 20 

Endrin ketone 3.8 U Ug/kg . .3.8 

Endrln aldehyde 3.8 U Ug/kg 3.8 

alpha-Chlord.ne Z U US/kg 2 

g ..... ·chlord.ne Z U .. ug/kg 2 
loxaphene ZOO U ug/kg 200 
Aroclor ... 1016 38 u. ~/kg 38 

Aroclor"'122\ . 78 U . US/kg· . 78 

Aroclor-1232 38 U. ug/kg 38 

Aroc~or'124Z . 38 U . ~/kA 36 

Aroclor-1Z46 38 U . ug/kg 36 

Aroclor-l~54 3a U ·~/k~ 38 

Aroc~or'1260 38 U us/kg 38 

U • NOl OETECTED··J • ESTIMATED VALUE . 
·UJ • REPORTED QUANTITATION LIMIT IS QUALIfIED AS· ESTIMATED 
R • ReSULT IS REJECTED AND UNUSABLE 

SURFACE SOIL -- ORGANICS 

A3TAC A3TAD 
CECI L4 CECIL4 
Cfl0SS2 CF1DSS3 

05-'\PR-95 05-APR-95 
VALUE QUAL UNITS DL VALUE QUAL UNITS 

2. I U ug/kg 2. I 2. I U ~/kg 

2. I U ug/kg 2. I 2.1 U ~/kg 

2. I U ~/kg 2. I 2. I. U ~/kg 

2.1 UJ ug/kg 2. I 2. I UJ ~/kg . 

2.1 U ug/kg 2. I .21 R ug/kg 
2. I U ug/kg 2. I 2.1 U . us/kg 
2. I U ug/kg 2. I . 2.1 U ug/kg 

4 U ug/kg 4 4.1 U ~/kg 

4 U ug/kg 4 4. I U ~/kg 

4 U ug/kg 4 4. I U ~/kg·· 

4 U ug/kg 4 4.1 U ug/kg 
4 U ug/kg 4 4.1 U· US/kg 
4 U ug/kg 4 4. I U ~/kg· 

4 U ug/kg 4 4.1 U ug/kg 
.57 R ug/kg 21 21 U ~/kg 

4 U ug/kg 4 ·4. I U. US/kg 
4 U ug/kg 4 4.1 U ug/kg 

2. I U ug/kg 2.1 2.1 U ug/kg . 
2_1 U ug/kg 2.1 2.1 U ~/kg 

210 U ug/kg 210 210 U US/kg 
40 U ug/kg 40 41 U US/kg 
81 U uglkg 81 83 U Ug/kg 
40 U ug/kg 40 41 U ug/kS 
40 U ug/kg 40 41 U ug/kg 
40 U ug/kg 40 41 U ~/kq 

40 U ug/kg 40 41 U ~/kg 

40 U ug/kg 40 ·41 U ~/kg 

A3TAE 
CECIL4 
CflDSS4 

05-APR-95 
DL VALUE QUAL UNllS DL 

Z.1 2.4 U ug/kg 2.4 
2 _ I 2_4 U ~/kg 2.4 
2.1 2.4 U ~/kg 2.4 
2. I 2.4 UJ ~/kg 2.4 

Z .46 R ~/kS 2 
2.1 2.4 U ug/kg 2.4 
2.1 2.4 U ~/kg 2.4 
4. I 4_6 U ug/kg 4.6 
4. I I U u./kg I 
4. I 4.6 U ug/kg 4.6 

. 4,,. 4.6 U u./kg 4.6 
4. I 4.6 U ug/kg 4.6 
4.1 4.6 U us/kg 4.6 
4.1 4.6 U ug/kg 4.6 

21 24 U ~/kg 24 
. 4.1 4.6 U ug/k. 4.6 

4.1 4.6 U ug/kg 4.6 
2._1 2.4 U ug/kS 2.4 

.. 2.1 2.4 U ug/kg 2.4 
210 240 U uglkg 240 

41 46 U ug/kg 46 
83 93 U ug/kg 93 
41 46 U ug/kg 46 
41 46 U us/kg 46 

. 41 46 U ~/kg 46 
41 46 U ug/kg 46 
41 46 U ~/kg 46 



Lab Sample Number: 
Site 

Loclltor 
ColLect Date: 

CLP VDLATIL~S 90-501/; 
Chlor_tho"" 
Bromomethone 
Vinyl chloride 
chloroethane . ,:-.. _ 
Methylene chl.rld.·· .. ' 
Acetone' --. 
Carbon disulfide 
1,1-Dichlor.eth_". ; 
1,1-Dlchl.r~th.ne" ... 
1,2-Dlchl.roethene(tot.ll 
Chloroform _ 
1 ,2~Df chloroethane ',:: 
2·Butenooe .:_ 
1,1,1-Trlchloroeth~· 
Corbon tetrachloride 
8romodichloromethane 
1,2·Dlchloroj)ropane- -_ 
cis~1f3~Dlchloropropene 
TricMoroethene 
Dlbromo<hlor_thone 
1,1,2-Trichloroeth~ 
Bem~:ene 
tr.ns~1,3·DfchloroprDpene 
Bromoform 
4-M.thyl-Z-pentanooe 
2-H •• anone 
Tetr.chlor~thene 
Toluene 
',1,2,2.TetrechLQroethane 
ChLorobenzene -. 
Ethylbenzene 
Styrene 
Xyl."". ctotal) 

:LP SEHIVOLATlLES 90'501/ 
Phenol . 
bi.(Z-Chloroethyl) ether 

·2-chloroPllenol T.· 
1, 3-D ieh lorobenz_neo .. 

. 1,4-bfchlorQbenzene-::- . 

A:JTAF 
CECIL4 
CF10SSS 

OS-APR-9S 
VALUE QUAL UNITS 

. 13 UIAg/Kg 
1J U lAg/kg 
13 U ug/Kg 
13 U lAg/kg 
7 U . lAg/kg 

. 13 U· lAg/kg 
7 U lAg/kg 
7 U lAg/Kg 
7 U.. lAg/kg. 
7 U US/kg 
7 U lAg/kg 
7 O· lAg/kg· 

13 U .. lAg/Kg. 
7 0 US/kg 

.. TU .. us/kg 
7 U . ug/kg 
7 U US/kg 
7 U· US/kg 
7 0 US/kg 
T U ug/kg 

. 7 U US/kg 
1 U lJ!i/kg 
7 U Ug/kg 
7 U .. lAg/Kg 

13 U .. ug/kg 
13 U US/kg· 
7 U ug/Kg 
7 U US/Kg 
7 Uus/kg 
1 U Ug/kg 
1 U ug/Kg 
7 U ug/Kg 
7 U US/kg 

440 0 
·4.40 U . 

440 U 
. 440 U 

440 U . 

·ug/kg 
us/kg 
ug/kg . 
US/kg 
\III/kg· 

NAS CECIL fIELD -- OPERABLE UNIT 4 -- SITE 10 

DL 

13 
13 
13 
13 
7 

13 
7 
7 
7 
7 
7 
7 

13 
7 
7 

·7 
7 
7 
7 
7 
7 
7 
7 
7 

13 
13 

7 
7 
7 
7 
7 
7 
7 

440 
440 
440 
440 
440 

SURFACE SOIL -- ORGANICS 

VALUE 

A3lAH 
CECIL4 

CF10SSSD 
OS-APR-9S 
QUAL UNITS 

14 U 
14 U 
14 U 
14 U 
7 U 

14 U 
7 U 
7 U 
7 U 
7 U 
7 U 
7U 

14 U 
7 U 
7 U 
7 U 
7 U 
7U 
7 U 
7U 
7 U 
7 U 
7 U 
7 U 

14 U 
14 U 
7 U 
7 U 
7 U 
7 U 
7 U 
7 U 
7 U 

440 U 
440 U 
440 U 
440 U 
440 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL 

14 
14 
14 
14 
7 

14 
7 
7 
7 
1 
1 
7 

14 . 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

14 
14 

7 
7 
7 
7 
7 
7 
7 

440 
440 
440 
440 
440 

VALUE 

A3TAJ 
CECIL4 
CF10SS6 

05-APR-95 
QUAL UNITS 

14 U ug/kg 
14 U . ug/Kg .. 
14 U ug/kg. 
14 U ug/kg .. 
3 J. lIg/kg 

14 U ug/kg· 
7 U lAg/kg 

.. 7 U .. ug/k~. 
T U .. us/kg 
7 U . ug/kg .. 
1 U ug/kg 
7 U ug/kg 

14 U· ug/kg 
·7 U· Ug/KS 
1 IJ . ug/kv 

. 1 U ug/kg 
7 U ·lIg/Kg 

.7 U US/kg 
·7 U .. ug/Kg 
7 U US/kg 
T U . ug/kg 
7 U ug/kg 
7 U ug/kg 
7 U· ug/kg 

14 U ug/kg 
14 U US/kg 
7 U ug/kg 
7 U ug/kg 
7 U Ug/Kg 
7 U ug/kg 
7 U ug/kg 
7 U ug/k~ 
T U ug/kg 

DL 

14 
.. . : 14 

14 
14 
14 
14 

7 
·7 

7 
7. 
7 
7 

·14 
7 
7 
7 
7 
7 
7 
7 
7 

·7 
7 
7 

·14 
14 
7 
7 
7 
7 
7 
7 
7 

480 U· ·~g/Kg 
480 U . US/kg 

. 480 U· .: 'IV/kg 
480 U· . 'IV/kg 
4~U ug/kg 

'.460 
480 

.... 480 
480 
400 



lab sample Number: 
site 

Locator 
Collect Date: 

1,Z-0ichlorobenzene. 
2-Hethylphenol " 
2,2-oxybis(I-Chloropropone) 
4-HethylP!1enol '" 
N-Nltroso.dl-n·propylomlne 
Hex.~hlorQethane 
H; trQben%ene. 
lsophorone 
2-Nitrophenol 
2,4-0Imethylphenol" 
bls(2-Chloroethoxy) methane" 
Z,4-oichlorophenQl_: 
1,2.4-Trj~hlorobenz~ 
Naphthllene 
4~ChloroaniLine 

HexBchlorobutadtene 
4·Chloro-3-methylphenol 
2-Hethylnophthaleno 
Hexachlor~yclopentadie~ 

~,4.6-Trichlorophenol 

2.4,5~TrichlorDphenol 

Z-ChLoronephthalene 
Z..-Ni troent Une 
Dime,hylphthal"e 
A.cenephthylenlt _ 
2.6-0initrotoLuene 
3-Nltroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-NI trophonol 
O;benzofl,lrln 
2,4-0initratoluene 
Dlethylphthalate" " 
4-Chlorophenyl-pheoYlethe. 
Fluorene 
4-Nitroaniltne 
4,4-Dlnltro-2-methylphenol 
N-Nitrosodiphenylsmine (1) 
4-Bromophenyl-phenylether" 
Hex8chlorobenzene 
PentachlQrophenol 
PhlltOanthrene 
Anthrec:eM 
Carbazole _ . _ 
D f -n-bJtylphthalot., 
Fluorflnthene 

-. Pyrene 
Butylben.ylphth.l.t~ 
3.3-0IchlQroben:ldlne 
Benzo (a) Inthrecene 
Ch rysene . _ :: . 
bh(2-Ethyl huyl) phthol ate 

"t·,,',' 

VALUE 

A3TAF 
CECIL4 
CFI0SS5 

05-APR-95 
QUAL UNITS 

440 U ua/kg 
440 U ug/kg 
440 U ug/kg 
440 U ug/kg 
440 U ug/ka 
440 U" ug/kg 
440 U ug/kg 
440 U uglkg 
440 U ug/kg 
440 U ug/kg 
440 U ug/k9 
440 U ug/kg 
440 U ug/kg 
440 U ug/kg 
440 U " "9/kg 
440 U" Ug/k9" 
'40 U ug/kg 
440 U ug/kg 
440 U ug/kg 
440 U u9/kg 

1100 U ug/kg 
440 U "ug/kg 

1100 U ug/kg 
440 U uo/kg 
440 U uglk9 
440 U uO/kg 

1100 U ug/k9 
440 U ug/kg 

1100 U ug/kg 
1100 U up/kg 
440U U9/kg 
440 U ug/kg 
440 U ug/kg· 
440 U ug/kg 
440 U uO/kg 

1100 UJ ug/kg 
1100 U . ug/kg 
440 U uO/kg 

"440U ug/kg 
440 U uO/kg 

1100 U" \lO/kg 
440 U 'U9/k9 

.. 440 U ug/kg 
440 UUO/kg 
440 U Ug/kg 
440 U ug/kg 

. 440 U . ug/kg 
440 U Ug/kg 
440 U" ""II/kg 
440 U " "" u9/k9 
440 U ug/kg 
440 U "ug/k9 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SURFACE SOIL -- ORGANICS 

OL 

440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 

1100 
440 

1100 
440 
440 
440 

1100 
440 

1100 
1100 
440 
440 
440 
440 
440 

1100 
1100 
440 
440 
440 

1100 
440 
440 
440 
440 

" 440 
440 
440 
440 
440 
440 
440 

A3TAH 
CECIL4 

CFI0SS50 

VALUE 
05-APR-95 
QUAL UNITS 

440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 

1100 U 
440 U 

1100 U 
440 U 
440 U 
440 U 

1100 U 
440 U 

1100 U 
1100 U 
440 U 
440 U 
440 U 
440 U 
440 U 

1100 UJ 
1100 U 
440 U 
440 U 
440 U 

1100 U 
440 U 
440 U 
440 U 

53 J 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 
440 U 

ug/kg 
u9/k9 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
U9/ k9 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
U9/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
ug/kg 
ug/kg 

OL 

440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 
440 

1100 . 
440 

1100 
440 
440 
440 

1100 
440 

1100 
1100 
440 
440 
440 
440 
440 

1100 
1100 
440 
440 
440 

1100 
440 
440 
440 " 
440 
440 
440 
440 
440 
440 
440 
440 

VALUE 

A3TAJ 
CECIL4 
CFI0ss6 

05-APR-95 
QUA.L UNITS 

480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
480 U 
460 U 
480 U 

1200 U 
480 U 

1200 U 
460 U 
460 U 
460 U 

1200 U 
480 U 

1200 U 
" 1200 U 

460 U 
460 U 
460 U 
460 U 
460 U 

. 1200 U~ 
" 1200 U 

460 U 
480 "U 
460 U 

1200 U 
480 U 
460 U 

"480 U 
41 J 

480 U 
460 U 
460 U 
480 U 
480 U 
480 U 
.480 U 

ug/kg 
ug/kg 
ug/kg· 
O9/kg 
ug/kg 
US/kg. 
"III kg 
ug/kg 
us/kg 
O9/kO 
O9/kg 
O9/kg 
US/kg 

" u9/k9 ". 
ug/kg 
Ug/kg 
O9/k9 
ug/kO 
ug/k9 
O9/kg 

" us/kg 
Ug/kg 
ug/kO 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
O9/kg 
O9/kg 
ug/kg 
ug/kg 
O9/k9 
US/kg" 
ug/kg 
U9/kg 
Ug/kg 
ug/kg 
ug/kg" 
O9/kg 
ug/kg" 

" us/k. 
ug/kg. 
ug/kg 

. us/kg" 
" ug/kg 

ug/kg 
US/kg 
"9/kg 

DL 

460 
480 

. 480 
480 
480 
480 
480 
480 
480 
480 
480 
460 
460 
460 
460 
4aO 

. 460 
460 
460 
460 

1200 
460 

1200 
480 
460 
480 

1200 
460 

1200 
1200 
480 
460 
460 
460 
460 

lZ00 
1200 
480 

" 480 
480 

"1200 
" 460 

480 
480 
460 
460 
460 
480 
460 
480 
460 
460 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SURFACE SOIL -- ORGANICS 

Lab SampLe Number: A3TAF A3TAH A3TAJ Site CEC1L4 CECI L4 CECIL4 Locator CF10ss5 CF10SS5D CF10SS6 Collect Date: 05-APR-95 05-APR-95 05-APR-95 VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 
DI-n-oc:tylphth.lote: ' 440 U ug/kg 440 440 U ug/kg 440 480 U ug/kg , 480 Denzo (b) fluoranth~' 440 U u9/k9 440 440 U ug/kg 440 480 U US/kg' 480 BenZD (k) fluoranthene 440 U US/kg 440 440 U ug/kg 440 480 U US/kg , 480 Henzo (e}.pyrene 440 U ' US/kg 440 440 U ug/kg 440 4aO U, ug/kg , , 480 Indeno (I,Z,3-cd) ,.yr_ '440 U US/kg 440 440 U ug/kg 440 480 U Ug/kg 480 Oiben< (o,h) onthraceoe 440 U ug/kg 440 440 U ug/kg 440 480 U ug/kg' 4ao 8ento (g,h,f) porvl~ '440 U ug/kg 440 440 U ug/kg 440 4eO U US/kg 480 

CLP PESTICIDES/PCBS 90'~ 
alpha-SHC 2_3 U US/kg 2.3 2.3 U ug/kg 2.3 2.5 U ug/kg 2.5 beta-SHe 2.3 U US/kg 2.3 2.3 U ug/kg 2_3 2.5 U ug/kg 2.5 del to-SHC 2,3 U ',US/kg 2.3 2.3 U ug/kg 2.3 2,5 U ' Ug/kg , 2.5 , g ....... -SHC (L ind.",,)' 2,3 U ug/kg' 2.3 2.3 U ug/kg 2.3 2.5 U us/kg 2,5 Heptachlor 2.3 UJ US/kg 2.3 2.3 UJ ug/kg 2.3 2.5 UJ us/kg Z.5 Aldrin ,_17 R ug/kg 2 2.3 U US/kg 2.3 .18 R ug/kg 2 Heptachlor epoxfde ,-.- 2.3 U ug/kg 2.3 2.3 U ug/kg 2.3 2.5 U ug/kg 2.5 Endo.ul fin 1 2.3,U us/kg 2,3 2.3 U ug/kg 2.3 2.5 U US/kg 2.5 Oleldrln 4,4 U ' US/kg 4.4 4.5 U ug/kg 4.5 .2 U .,g/kll ., .2 4,4'PDE 4.4 U ,US/kg 4,4 4.5 U ug/kg 4.5 4.8 U US/kg 4.8 Endrin 4.4 U US/kg 4.4 4.5 U ug/kg 4.5 4.8 U us/kg 4,a Eodosul f an It 4.4 U US/kg 4.4 4.5 U Ug/k.g 4.5 ,2 U ug/k. .2 4,4'000 4.4 U ' ug/kg 4.4 4.5 U ug/kg 4.5 4.a U ug/kg 4.8 Endosulfon .ulfote 4.4 U ug/kg , 4.4 4.5 U ug/kg 4.5 4.8 U US/kg 4.a 4,4-PDT 4.4 U us/kg 4.4 4.5 U ug/kg 4.5 4,8 U US/kg 4.8 MethoxychlQr 23 U ug/kg 23 23 U ug/kg 23 25 U US/kg 25 Endrin ketone 4.4 V \IIl/kg 4,4 4.5 U u9/kg 4.5 4.8 U ug/kg 4.8 Endrfn aldehyde ·4.4 U US/kg 4.4 4.5 U ug/kg 4,5 4.8 U ug/kg 4.8 .Lpha .. Chtordaoe 2.3 U \Ill/kg 2.3 ,3 U ug/kg ,3 2.5 U US/kg 2.5 ....... ·Chlord."" 2.3 U \Ill/kg 2,3 2,3 U ug/kg 2.3 2,5 U US/kg 2.5 Tox.phene 230U II9/kg 230 230 U ug/kg 230 250 U ug/kg 250 Aroc:lor'1016 44U \Ill/kg 44 45 U ug/kg 45 4e U ug/kg 46 Aroclor·1Z21 89 U ug/k~ 89 91 U ug/kg 91 97 U ' \Ill/kg 97 Aroclor·1232 ' 44 U US/kg 44 45 U ug/kg 45 48 U US/kg 48 Aroclor"124Z .,; . 

, 44 U Us/kg 44 45 U ug/kg 45 '46 U US/kg 48 Aroclor·1Z4a 44 U . US/kg 44 45 U ug/kg 45 48 U"', ,Us/kg 48 Aroc I or-1254 44 U ' USfkg 44 4S U ug/kg 45 4e U ug/kg 48 Aro<:lor-1260 ,. 44 U ' " 'lli/kg 44 45 U ug/kg 45 48 U 'llifkg 46 ;0: 

" -:;:-

u • ~O)DETEmOJ • ESTIMATED VALUE ,. , 
~J :.m;~~T~~~~~mWi~~ b~nUBli llIlALlflED, AS ESTIMATED 

j>. 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 

Lab Sample Number: .3TA8 
Site CECIL4 

locator CF10SSl 
Collect Date: 05-'PR-95 

VALUE QU.L UNITS DL 

CLP METALS AND CYANIDE 
.l.."l ..... 
Antimony' 
Arsenic-
Beritn 
Beryl L iLln 
caciniun 
Calciun 
Chromfun 
cobolt 
Co~r 
Iron 
lead 
Hagnesit.m 
Hang8rleSe 
Herc~ry 

Nickol 
Po tass iun 
Selenfun 
Sit ver 

- Sodh.n 
Tholll.." 
V.nodl.." 
~Inc 
Cyanide 

1960 ·mg/kg 40 
_~6 UJ mg/kg 12 
1.2 U mg/kg 20 
3.2 U mg/kg ~O 

.• 23 U .. mg/kg 1 
.Z3 U mg/kg 1 
144 U mg/kg 1000 
2.6 U . mgtkg . 2 
.46 V·. mg/k. 10 
1.7 U mg/k9· 5 

1910 J mg/kg . 20 
3.6 mg/kg .6 

48.7. mg/kg 1000 
2.2 mg/kg 3 
.12 VJ· mg/k •. • 1 
.95 U mg/kg 8 

20.8 UJ mg/kg . 1000 
.93 UJ mg/kg .. 1 
.23 U ·1JJg/k. Z 
180 U ·mg/kg 1000 
1.6 V . mg/kg Z 
5.6 mgt kg 10 
3.4 U mg/kg 4 
.19 U . mg/kg .5 

.:., - : :/ .. ' -" - '. ." <.' '. . : " -.- -- - . 

·u .NOTOHECTEDJ = EsmtATEDvALUE • .•...••........ .•. .•... ... . .•.•. 
UJ·.REPORTED QUANTITATION LIMIT'!S QuALifiED AS ESTIMATED 
R •. RESULT IS REJECTED .ND UNUSABLE· ... 

SURF.CE SOIL -- INoRG.NICS 

.3T.C A3TAn 
CECIl4 CECI L4 
CF10sS2 CF10SS3 

05-APR-95 05-'PR-95 
VALUE QUAL UNITS DL VALUE QU'L UNITS 

7830 mg/kg 40 ·144 . .. mg/kg 
.49 UJ mg/kg 12 .~9 UJ mg/kg 
2.7 mg/kg 20 . 1.2 V . mg/kg 
8.6 U mg!kg 40 .95 U mg/kg 
.24 U mg/kg 1 .25 U mg/kg 
.24 U mg/k. 1 .Z5 U mg/kg 
179 mg/kg 1000 148 U mg/kg 

17 mg/k. 2. .n U mgt kg 
.67 mg/kg 10 .38 U mg/kg 
.7u mg/kg 5 .53 V mg/k. 

9150 J mg/kg ZO 1~0 J mg/kg 
7.1 mg/kg .6 1.3 J mg/kg 

94.1 mg/kg 1000 15 mg/kg 
2.1 mg/kg 3 1.8 mg/kg 
.12 UJ mg/k. .1 .12 VJ mg/kg . 
1.5 U mg/kg 8 .~9 U mg/kg 

59.4 mg/k. 1000 8.8 UJ mg/kg 
.97 UJ mg/k. 1 .99 UJ .mg/kg 
.24 U mg/kg 2 .25 U . ong/kg 
ZOO mg/k. 1000 175 U mg/kg 
1.5 U mg/kg 2 1.5 U mg/kg 

28.5 mg/kg 10 .74 mg/kg 
2.4 U mg!kg 4 2.5 U mg/kg 
.16 UJ mg/kg .5 .22 UJ mgtkg 

A3T'E 
CECIL4 
CF10SS4 

05-APR-95 
DL VALUE QUAL UNITS DL 

~O 582 mg/kg 40 
12 .55 UJ mg/kg 12 
20 1.4 U mg/k. 20 
40 10.3 mg/kg 40 

1 .27 U mg/k. 1 
1 .Z7 U mg/kg 1 

1000 6350 mg/kg 1000 
Z 1.3 U mg/kg Z 

10 .37 U mg/kg 10 
5 1.4 U mg/kg 5 

20 406 J mg/kg 20 
.6 6.8 mg/kg .6 

1000 115 mg/kg 1000 
3 8.7 mg/k. 3 

.1 .14 UJ mg/k. .1 
8 .8 U mg/k. 8 

1000 37.2 UJ mg/k. 1000 
I 1.1 UJ mg/kg 1 
2 .Z7 U mg/kg Z 

1000 225 U mg/kg 1000 
2 1.6 U mg/kg 2 

10 2.6 mg/kg 10 
4 4.4 U mg/kg ~ 

.5 .Z6 UJ mg/kg .5 



Lab Sample Number: 
Site 

LocllItor 
Col Lect Dati!: 

V~LUE 

~3TAF 
CECIL4 
CFI0sS5 

05'APR·95 
QUAL UNITS 

LP HETALS ~ND CYANIDE . 
AI""I""" 323 .mg/kg 
Antimony .53 UJ . mg{kg 
Arsenic 1.3 V mg/kg 
Bartln 5.B U mg/k~ 
Berylli"" .27 U mg/kg 
Codnlun .27 U mg/kg 
Caleiun 3590 mg{kg 
Chromlun .14 V .. mg{kg . 
Cobalt .38 U mg/kg 
Copper .53 U mg/kg . 
Iron 285 J mg/kg 
Lead, 2.7 mg{kg 
"agnesiun 103 . ·mg/kg 
Manganc!ioe 6 mg{kg . 
Mercury ·.13 VJ mg/kS· 
NickeL .53 U mgtk~ 
PotlllSsiun 31.4 UJ mg/kg 
Selent"'" 1.1 UJ· mg/kg 
Silver. .Z7 U mg{kg 
sodJ ... 208 U IIl9/kg 
Th.IIJun .1.6 U lIl9{kg 
VanltdfllR Ll- mg/kg 
Zinc 5.5 U . IIl9/kg 
Cyanide .19 UJ mg/1<9 

- - .. 

u·. NOY·DETECTED· J • ESTIMATED VALUE· 

NAS CECIL FIELD •• OPERABLE UNIT 4 .. SITE 10 
SURFACE SOIL -- INORGANICS 

OL 

40 
12 
20 
40 

1 
1 

1000 
2 

10 
5 

20 
.6 

1000 
3 ;, 
8 

1000 
1 
2 

1000 
2 

10 
4 

.5 

VALUE 

A3TAH 
CECIL4 

CFI0SS5D 
05'APR·95 
QUAL UNI TS 

361 mg/kg 
.55 UJ mg/kg 
1.4 U mg/kg 
6.5 U "9/kg 
.27 U "9/kg 
.27 U mg/kg 

3B30 mg/k9 
.8 U mg/kg 

.27 U mg/kg 

.58 U mg/kg 
302 J mg/kg 
2.9 "9/kg 
107 "9/kg 
6.3 "9/kg 
.14 UJ mg/kg 
.58 U mg/kg 

28.4 UJ mg/kg 
1.1 UJ mg/kg 
.27 U mg/kg 
167 U mg/kg 
1.6 U mg/kg 
1.5 mg/kg 
2.7 U mg/kg 
.26 UJ mg/l<g 

DL 

40 
12 
20 
40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 
3 

• 1 
8 

1000 
1 
2 

1000 
2 

10 
4 

.5 

A3TAJ 
CECIL4 
CFlOsS6 

V~LUE 
05·APR·95 
QU~L UNITS 

1020 mg/kg 
.58 UJ mg/kg 
1.4 U mg/k9 

10.6 U mg/kg 
.29 U mg/kg 
.29 U mg{kg . 

6010 mg/kg 
1.B U mg/kg 
.45 U mg/k9· 

. 1.1 U mg/k~ 
1210 J mg/kg 
7.2·· mg/kg 

94.2 mg/kg 
11.7 mg/k9 

.14 UJ mg/kg 
1 U mgtks 

36.5 UJ mg/kg 
1.Z UJ mg/kg 

..• 29 U mg/kg· 
253 J III!I/kg 
1.7 V mg/kg 
3.4 III!I/k~ 
4.7 U mg/kg 
.Z6 UJ mg/kg 

UJ -REPORTED QUANTITATION LIHIT IS QUALIfIED AS ESTIMATED 
.. R." .-'ULT .IS REJECTED AND UNUSABLE .. . 

DL 

40 
12 
20 
40 
1 
1 

1000 
2 

10 
5 

20 
.• 6 

1000 
3 

.1 
8 

1000 
1 

• 2 
1000 

2 
10 
4 

.5 



TPH 

lab Sample Number~ 
Site 

Locator 
Collect Date: 

III9IK9 

VALUE 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO. 6439 
SURFACE SOIL -- TOTAL PETROLEUH HYDROCARBDNS 

ASD0600280 
CECIL4 
CF10SSl 

05-APR-9S 
QUAL UNITS DL VALUE 

ASD0600280 
CECIL4 
CF10SS2 

OS-APR-9S 
QUAL UNITS DL 

ASD0600280 
CECIL4 
CF10SS3 

OS·APR-9S 
VALUE QUAL UNITS 

Total petroleum hydrocarbons 51 J n>ifkg 12 26 J l119/kg 12 140 J lng/kg 

U ~ WOT DETECTED J = ESTIMATED VALUE 
UJ ~ REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R a RESULT IS REJECTED AND UNUSA6LE 

DL VALUE 

12 

ASD0600280 
CECIL4 
CF10SS4 

OS-APR-95 
QUAL UNITS 

270 J l119/kg 

DL 

14 



rPH 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO_ 6439 
SURFACE SOIL -- TOTAL PETROLEUM HYDROCARBONS 

Lab Sample Number: A5D0600280 
Site CECIL4 

Locator CF10sS5 
Collect Date: 05-APR·95 

VALUE QUAL UNITS 

mg/kg 

DL 

A5D0600280 
CECIL4 

CF10SS50 
05-APR-95 

VALUE QUAL UNITS DL 

ASD0600280 
CECIL4 
CF10SS6 

05-APR-95 
VALUE QUAL UNITS 

Total petrol."" hydrocarbons 99J ms/kg 13 92 J ms/kg 14 31 J mgfkg 

u • ~OT DETECTED J = ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT IS QUALifiED AS ESTIMATED 
R • RESULT IS AEJECTEO AND UNUSABLE 

DL 

15 



CLP VOLATILES 90-SOI.I· 
Ch lorOll'le't~lI!ne -
aromomethane 
Vinyl chloride
chtorQe:thene 
Methylene chlorfde_ 
Acetone 
Carbon disulfide 

lab SampLe ~umber: 
Site 

Locator 
Collect Date: 

1,1·0 I ch Loroe:thenct .-
1,I-Pi<hloro.th.~ 
1,2-0Ichloroeth.~ (totol) chloroform 
1 ,2~Dichloroethane·:: 
2 a Butenone . -~ -
1,I,I-Trfehloroeth.ne 
carbon t.tro<hlorlde 
Promodf ch lor_tho .. 1,2 a Dichtoropropane
ct5~1,3~Olchloroprqpene Trfchloroethene 
Dfbromochloromethane 
1,I,Z-Trich loroethQOO 
Bennnfl' 
tr.nsal,l~Ofchloropropene Bromoform 
4aHethyl·2~pentanone 
2·Hexanone 
Tetr.ch loroetheh~t Toluene -
1,1,2f2-T~trBchLorQethBne Chlorobenzene 
Ethylbenzene 
Styrene 
Xyleno. (totol> 

QP SEHlVOLATlLES 90-$01/ . Phenol . . ' . 
bh(Z-ChlorO<!,hyllether 2·ch loraphenol· 
l,l-oichlorobenz_'? 
1,4-0i<hlor<>l>onl~; ... 
1.2-Dichloroben~ene::-. __ ., : 2-Hethylphenol· .. ;::.. .. 2,2-oxybls(I-ChLoropropano) 4-Hethylphenol. .. . 
N-N;trO$Qadi-n-propt(~fne Hex.ehLoroethane 
H f trobenzene 
IsophorOhe 
2"NitrophenOt 
2 ,4-U imethylpl1..,.,1 

VALUE 

A49EB 
CECIL4 
CF10M~1 

28-APR-95 
QUAL UNITS 

2 U 
Z U 
2 U 
Z U 
I U . 
Z U 
I U 

ug!l 
U9/1 
u9/1 

. , 1 U· 

· U9/1 
ug/! 
ug/l 
ug/l 
ug/l 
WI 
ug/l 
u~/1 . 
uglr 

.ug/l· 
U9/1· 

1 U 
1 U . 
I· U 
, U 
2 U 
, U 
1 u 
I U 
, U . 

I u. 
, u . 
1 U 
1 u 
1 U 
I U 
1 U 
2 U . 

. Z U 
.1 U 
, U 
1 U 
I U 
I U 
1 U 
1 U 

10 U 
10 U 
10 U . 
10 U 
lU U 
10 U 

... 10 U· 
·10 U 
10 U 
10 U 
10 U 
10 U 
10 U· 
10 U 
10 U 

ug/l . 
ugll 
ug/l·. 
ug/l . 
ug/l· 
ug!1 
ug/l 
"III! . 
u~1l 
ug/l 
ug/l 
ug/l 
ugll 

,ug/l . 
ug/l 
ug/l 
ug/l 

· us/l 
ugll 

ug/l 
usfl. 
ugfl 
ug/l 

· ug/l 
ug/t 
ug/l· . 
us/l 

. ug/t 
usll 
ug/l 

· u~/1 
· U9/1 . 
Ug/I 
ugll 

DL 

Z 
2 
2 
Z 
I 
2 
1 
1 
I 
1 
1 

. 1 
Z 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
I 
I 
1 
I 
I 

10 
lQ 

. 10 
10 
10 

.. 10 
10 
10 
10 
10 
10 
10 

. 10 
10 
10 

-":~L~ UNll -'+ -- SITE 10 GROUND~Alt~ ~a ORGANICS 

VALUE 

A4ARD 
CECIL4 
CF10M~Z 

02-MAY-95 
QUAL UNITS 

2 U 
Z U 
2 U 
Z U 
I U 
2 U 
1 U 
1 U 
1 U 
1 U 
1 U 
I U 
Z U 
1 U 
1 U 
I U 
1 U 
I U 
1 U 
1 U 
I U 
I U 
I U 
I U 
2 U 
2 R 
I U 
I U 
I U 
I U 
I U 
I U 
I U 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ugll 
ugll 
ug/l 
ug/l 

OL 

2 
2 
2 
2 
I 
2 
I 
I 
I 
I 
I 
I . 
2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
2 
2 
1 
I 
I 
I 
I 
I 
I 

10 
10.·· 
10 : 
10 . 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

VALUE 

A49E7 
CECIL4 
CF1OMII3 

2B-APR-95 
QUAL UNITS 

2 U 
2 U 
Z U 
2 U 
I U 
2 U . 
I U 
I U 
1 U 
I U 
I U 
1 U 
Z U 
1 U· 
I U 
1 U 

. I U 
1 U 
1 U 
1 U 
1 U 
1 U 
I U 
I U 
2 U 
2 U 

·1 U 
1 U 
1 U 
I U 
I U 
1 U 
1 U 

10 U· 
10 U 
10 U 
10 U 
10 U·· 
10 U 
10 U· 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U. 
10 U 
10 U 

us/l ' ug/l . 
ug/l 
ug/l 
u~/1 . 
ug/l· 
ug/l 
ug/l 
u911 

· ugfl.· 
ug/l . 
us/l 
u9/1. 
ug/l 
ug/l 
"lilt. 
us/l . 
u9/1 
ug/l 
u9/1 
ugll 
ugfl 
ugll 
ug/l . 
ug/l 
ug/l 
ug/) 
ugll 
ugll 
us/l 
us/l 
ug/l 
ug/l 

us/l. 
·US/I. 

• ug/t . .. ug/l . 
· ug/l 

. ug/l 
US/I 

· ug/l· 
.. USIl 

· ug/l 
. ug/l 

ugll . 
ug/l· 
ug/l 
US/I 

DL 

2 
2 
2 

.2 
1 
2 
1 
1 
1 
1 
1 
1 
2 
I 
1 

·f 
1 
1 
1 
1 
1 
1 
I 
1 
2 
2 
1 
I 
I 
1 
1 
1 
1 

. 10 
10 

·10 
10 
10 
10 
10 

.10 
10 
10 
10 
10 
10 
10 

. 10 

VALUE 

A49E4 
CEClL4 
CF10MW 

28-APR-95 
QUAL UNITS 

2 U 
2 U 
2 U 
2 U 
I U 
2 U 
I U 
I U 
I U 
I U 
I U 
I U 
2 U 
I U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
2 U 
2 U 
1 U 
I U 
I U 
1 U 
1 U 
I U 
I U 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
usll 
ug/l 
ug/l 
ug/l 
ug/l 
US/I 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

ug/l 
ug/l 
ugll 
USIl 
ugll 
ug!1 
us! I 
US!I 
ug/l 
US!l 
ug/t 
ug!1 
ugll 
ug/l 
ug!1 

OL 

2 
2 
2 
2 
I 
2 
I 
I 
1 
I 
I 
1 
2 
I 
1 
1 
I 
1 
1 
1 
I 
1 
I 
I 
Z 
2 
I 
1 
1 
I 
I 
I 
I 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



NAS CECil FIELD -- OPERABLE UNIT 4 -- SITE 10 
GROUND~ATER -- ORGANICS 

Lab Semple Number: A49E8 A4ARD A49E7 A49E4 
Site CECIl4 CECll4 CECIl4 CECIl4 

locator CF1DHW1 CF10H~2 CF10HW3 CF10HW4 
Collect Dete: 28-APR-95 02-HAY-95 28-APR-95 28-APR-95 

VALUE QUAL UNITS Dl VALUE QUAL UN ITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS Dl 

b;s(2-Chloroothoxy) mothono 10 U U!jll 10 10 u ugll 10 10 U ugll ' 10 10 u ugll 10 
2.4-Dfch IQrophenol· 10 U ug/l 10 10 u ugll 10 10 U ugll 10 10 U ugll 10 
1,2,'·Yr1chlorobenzene 10 U llg/I 10 10 U ugll 10 10 U ug/l 10 10 U ugll 10 
Naphtholeoe . 10 U . ugll 10 10 U ugll 10 10 U· ug/l . 10 10 U ugll 10 
4·Chloro.hilf~ 10 U O9/l 10 10 U ugll 10 10 U . ug/l ' 10 10 U ug/l 10 
HexochlQrobutodie"" .' ".: . 10 U . U!j/t 10 10 U ugll 10 10 U : O9f( 10 10 U ug/l 10 
4-Chloro-3-methylphenol 10 U O9!l 10 10 U ugll 10 10 U ug/l 10 10 U ug/l 10 
2-Hethylnaphthalene . 10 U . U!j/l 10 10 U ugll 10 . 10 U ug/I 10 10 U ugll 10 
HexachlorocyeLopentadlene . 10 U. U!jll 10 10 U ugll 10 10 U ugll· 10 10 U ugll 10 
2.4,6-Trfchlorophenol 10 U 09/1 10 10 U ugll 10 10 U ug/l 10 10 U O9Il 10 
2,4,5-Triehlorophenol - 25 U ug/l 25 25 U ugll 25 25 U ugll 2S 25 U ugll 25 
2-chlorOl'lBphthol."" . 10 U 09/1 10 10 U ugll 10 10 U ug/l 10 10 U ugll 10 
2-witroan; I ina 25 U U!jll 25 25 U ugll 25 25 U ugll 25 25 U ugll 25 
Oimethylphthelote 10 U ug/l 10 10 U ugll 10 10 U. · ugll 10 10 U ugll 10 
Acenephthylene 10 U O9Il 10 10 U ugll 10 10 U ug/I 10 10 U ugll 10 
2,6·0InitrotoLuene 10 U O9Il 10 10 U ugll 10 10 U 09/1 10 10 U ug/l 10 
3-Nltroanilfne 25 U ugll 25 25 U ugll 25 25 U ugll 25 25 u ugll 25 
Acenaphtheoe 10 U . US/I 10 10 u ugll 10 10 U u./l 10 10 U ugll 10 
2.4-Dinitrophenol 25 U US/l 25 25 U ugll 25 25 U ugll 25 25 u usll 25 
4-Nftrophenol 25 U 09/1 25 25 U ugll 25 25 U usll 25 25 U ugll 25 
DtbenzofurBn 10 U ugll 10 10 u ugll 10 10 U 09/1 . 10 10 U ugll 10 
2.4-Dinltrotoluene 10 U ug/l 10 10 U ug/l 10 10 U ug/l 10 10 U ugll 10 
Dlethylphthelete 10 U ugll 10 10 U ugll 10 10 U ugll 10 10 U ugll 10 
4-Chlorophenyl-phenyl.ther . 10 U US/l 10 10 U ugll 10 10 U · ugll 10 10 U ugll 10 
Fluontne 10 U ugll 10 10 U ugll 10 10 U ugll 10 10 U ugll 10 
4-Nitro.nit ioe 25 U ugll 25 25 U ug/l 25 25 U USIl 25 25 U ugll 25 
4.6-D;nftro-2·methylphenol 25 U ugll 25 25 U ugll 25 25 U usll 25 25 U ugll 25 
N-Nltrosodlphenylemlne (1, 10 U ugll 10 10 U ug/l 10 10 U ug/l 10 10 U ugll 10 
4.Bromophenyl·phenylothor 10 U 09/1 10 10 U ug/l 10 10 U ugll 10 10 U ugll 10 
Hexechlorobenlene 10 U ug/l 10 10 U ugll 10 10 U O9Il 10 10 U ug/l 10 
Pentachlorophenol ~5 U O9Il 25 25 U ug/l 25 25 U 09" 25 25 U ug/l 25 
Phenanth rene 10 U ug/l 10 10 U ugll 10 10 U ug" 10 10 U ugll 10 
Anthracene 10 U ugll 10 10 U ugll 10 10 U ugll 10 10 U ug/l 10 
Carb8ilole 10 U ug/l 10 10 U ugll 10 10 U ugll 10 10 U ugll 10 
Df-n·butylphtholote 10 U ugll 10 10 U ugll 10 10 U ugll 10 10 U ugll 10 
Fluor.ntheo.. . 10 U . ugll 10 10 U ug/l 10 10 U ug" 10 10 U ugll 10 
Pyr~ 10 U US/I 10 10 U ug/l 10 10 U ugll 10 10 U ug/l 10 
Butylbenzylph\h.lete 10 U ugll 10 10 u ugll 10 10 U UIl/l 10 10 U ugll 10 
3,3-Dfchlorobenztdine 10 U UIl/l 10 10 U Ug/t 10 10 U ' ug/l 10 10 U ug/l 10 
8enza (a) .nthr.eene 10 U . llg/l 10 10 U ugll 10 10 U , ugll 10 10 U ugll 10 
Chryaeoe 10 U O9/l 10 10 u ugll 10 10 U ugll 10 10 U ugll 10 
bi.(~-Ethylh •• yl) pnth.lot. 5 J US/L 10 10 u ugll 10 2 J ugll 10 6 J ugll 10 
D i -n-""tylphth.l.t.: 10 U ugll 10 10 u ugll 10 10 U · ug/L 10 10 U ugll 10 
BenlD (b) fluor-nthene' 10 U . UIl/L 10 10 u ugll 10 10 U . ugll 10 10 U ugll 10 

. Benla (k) fluoranthene 10 U .• 09/1 . 10 10 U ug/l 10 lOU.· ·ugll .. 10 10 U O9/l 10 
Benlo ca> pyrene '.-: >_." -. ... 10 U O9/l 10 10 U ugll 10 10 U . ugll 10 10 U US/I 10 
Indeno (1,2;3.od) pVr.".,·. 10 U ug/l . 10 10 U ugll 10 10.U· usll· . 10 10 U USIl 10 
Dlbenz ( •• h) •• nthr.e ...... ... 10 U .. .. ugfl, 10 10 U ugll 10 , 10 U ug/L 10 10 U ugll 10 
Bonzo (lI.h.!) peryl_' . . 10 u ... '.ustl ·10 10 U ugll 10 . lOU· ug/I 10 10 u ugll 10 

CLPPEST lClDES/PCBS~'S(lIj. 
.. 

. <ofui.ilstl ...... 05 olphe'BHC _05 U ug/l _05 .05 UJ ,.:·iJg/l ....• 05 .05 UJ ug/l _05 



NAS CECIL FIELD -- OPERABLE UNIT 4 

bote-SHC 
del ta-BHC 
glllJJl1ll-SHC (UndOne). 
Heptochlqr. 
Aldrin ' 
Heptachlor cpo. Ide.: 
Endo,ul ton I 
Dieldrin . 
4,4-DDE 
Enddn 
Endosu 1 ton II 
4,4-000 .' 
Endosul1oo oul fet.·' 
4,4-DOT 
Methoxychlor 
Endrin ketone-'. _. 
Endrln aldehyde 
.lpho-chlordone 
g ...... -chlQrd.ne 
Toxaphene ' 
Aroclor·1016 
Aroolor-I221 
Aroolor-I232 
Aroolor-1242 
Aroolor-1248 
Aroolor'1254 
Aroolor-I260 

Lob Sample Number: 
site 

Locator 
Collect Date: 

VALUE 

A49E8 
CECIL4 
CF10MWl 

28-APR-95 
QUAL UNITS 

.05 U ugll 
,OS u US/l, 
.05 U 'Us/I 
,05 U , ' US/I 
.05 U 'ugll ' 
.05 U ugll 
.05 U us/l 
.1U,· ugll 
.1 U us/l 
.1 U . Us/I 

·.IU Us/I 
.1 U· ···ug/l 
.1V, UglL 
.1 U ug/! 
.5 U Us/I, 
.1 U us/l 

'.1 U .:,Us/I·, 
.05 V' .US/L 
.05 U Us/I 

50 US/L 
1 U us/l 
2 U· Us/I' 
1 UUIl/1 
I U USII . 
1 U uglL 
1 U ug/l 

., U '. ug/l 

DL 

.05 

.05 

.05 

.05 

.05 

.05 
.05 

.1 
· .1 

.1 

.1 

.1 

.1 

.1 

.5 
· .,. 
· .1 
;05 
.05 

5 
. 1 

2 
'. 1 
. 1 

1 
1 
1 

- . - .. - . -

U" NOT DETECTEDJ • ESTIMATED mUE •••.......•.••..•. ': :.' .'. 
UJ • REPORTEOQUANTITATION LIMIT IS QUALlfIED:AS ESTIMATED 
R" RESULl· IS ,REJECTED AND. UNUSASLE', '. . 

GROUNDWATER -- ORGANICS 

VALUE 

A4ARD 
CEClL4 
CF10MY2 

02-MAY-95 
QUAL UNITS 

_05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.05 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.5 U 
.1 U 
.1 U 

.05 U 

.05 U 
5 U 
1 U 
2 U 
1 U 
1 U 
1 U 
1 U 
1 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ugll 
us/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL 

SITE 10 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 , 
.1 
_1 
• 1 
.1 . 
. 1 
.1 
.5 
.1 
.1 

.05 

.05 
5 . 
1 
2 
1 
1 
1 
1 
1 

VALUE 

A49E7 
CECIL4 
CF10H\3 

28-APR-95 
QUAL UNITS 

. 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ' 

.05 UJ 

.05 UJ 

.05 UJ 
.• 1 UJ 
, .1· UJ 

.1 UJ· 

.1 UJ 

.1 UJ 

.1 UJ . 

.1 UJ 

.5 UJ 

.1 UJ .. 

.1 UJ 
.05 UJ, 

.• 05 UJ 
5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
I. UJ.: 

· usll 
ugll 
ug/L ' 
Us/I 

· ug/l " 
ug/l 
ugll 
us/l 
ugll' 
UIl/l 

· Us/I 
ug/l 
ug/I' 

· ugll' . 
.ug/l· 
Us/I 

· ug/l 
ug/I 
us/l 
us/l 
ugll . 
UIl/l: 
Us/I' 
ugll 
ugll 
US/I 

· ug/l 

DL 

.05 

.05 
.05 
.05 

.• 05. 
.05 
.05 
.1 
.1 
.1 ., . , 
.1 
.1 

-.• 5 
. ,.1 

. .1 

..• 05 
.05 

5 
1 

. 2 , 
1 
1 
1 
1 

VALUE 

A49E4 
CECIL4 
CF10HW4 

28-APR-95 
QUAL UNITS 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.5 UJ 
.1 UJ 
.1 UJ 

.05 UJ 

.05 UJ 
5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
us/l 
us/l 
us/l 
ug/l 
ugll 
ug/l 
us/l 
ug/l 
ug/l 
ug/l 
ugll 
us/l 
us/l 
ug/l 
ugll 
us/l 
ug/l 
ug/l 
us/l 
ug/l 
ug/l 
ug/l 

DL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 
5 
1 
2 
1 
1 
1 
1 
1 



Lab Sample Nl.ITber: 
Site 

Locator 
Collect D_te: 

. ':".", ,'':.'':.:~:~'.,.~.' .. :' 

:LP VOLATIlJS 9O-SW< 
. Chloromethane' 

Bromometh."" . 
. Vinyl chlorid. 

Chloroethane '. 
Me thy Ie ... chloride T ". 
Acetone .. , .: :~:". 

Corbon disulfIde'" 
1,1-0Icltlor.,.th_:, '. . 
I, 1-0 I <hi orootho",,',. ,.., ..•. , , 
1,2-Dlchlorooth.,., (totall." 
Ch l oroform' ,~:', 
1 ,2-Dlchlorooth ..... '·, .• "., 
2-But.none '" • ' . 
1,1,I-Trichloroetltn , 
Carbon tetr'chlorh"""'" 
Branodich lQrQml!!th~·,· 
1,2-Dlchloropropanl>,.. , 
cis-I t3-DiCh!oropr.,.".". ':. 
Tr1 ch oroethene .. , ' ' 
Oibr_hlor_th ...... ' 
1,I,Z-Trfchloroetltone 
Benzene .. , .' 
trans-I ,3-Dlchlorapo cpo .... 
BromofDrm ",:.~::' . 
4-Methyl-Z-pentononoi .. 
2-HexollOn4, " ':. 
Totrachloroothonc ' 
Toluene' ':', , . 
1,1,2;2·retrachlcroethene 
Ch l orobenz.ene'· , 
EthylbenlOne. 
Styr."" '. 
Xylene. (totd) 

CLP'SEMlv6lATlLU 90;~ 
Phenol ' . ". . .' 
bl 1(2-Chloroothyl ).' etltor 
2-Chlorophonol',"'· 
1 ,3-0 I ch! orobem.,.,': . , 

·I,4-0IchlorQbenz.,.,:: 

" ':;,: 
',: 

VALUE 

'. 

A4AHJ 
CECIL4 

CF10MWSS 
01-MAY-95 
QUAL UNITS 

2u 09/1 
2 U · ugll 
2 U ug/I '. 
2 U ug/l 
1 U Ug/l, .. 
2'U " 09/1 
lU O91t 
1 U·' ug/l 

.1 U . ugll 
1 V. ug/l 
1 U . . us/I 
1 U • . ' us/t 
2 U O9/l 
, U us/I 
1 U U\I/I. 
1 U.·. UgJl 
1 U '. Ug/I. 

, , , U · 'ug/l , 
1 U · us/l 

'I U " 09/1 
1 u,. 'ug/l 

,I U. LIII/l 
1 U us/l 
1 U ugll 
2 U 0911' 
2 U ug/l 
1 U ug/l' 
1 U ugll 
1 U us/t 
1 U us/l 
1 U ugll 

. 1 U Ug/I 
I U · LIllI I 

10 U .. usit 
10 U us/I' 

. 10 U . ug/t 
10 U U\l/I 
10 U , ugll 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 

DL 

2 
2 
2 
2 
1 
2 

· 1 

I 
1 
1 
1 
1 
2 
1 
I 
'1 

' 1 
1 
1 
I 
1 
1 
1. 
1 
2 
2 
I 
1 
1 
1 
1 
I 
1 

· 10 
10 
10 
10 

· 10 

GROUNDUATER -- ORGANICS 

VALUE 

A4AHK 
CECIL4 

CF10MWSSD 
01-MAY-95 
QUAL UNITS 

2 U ug/l 
2 U ug/l 
2 U ug/l 
2 U ug/I 
1 U us/I 
2 U ug/l 
1 U ug/l 
1 U ug/l 
1 U us/I 
1 U ug/l 
1 U ug/I 
1 U ug/l 
2 U ug/l 
1 U ugtl 
1 U ug/l 
1 U ug/l 
1 U ug/l 
1 U ugtl 
1 U ugll 
1 U ugll 
1 U ugll 
1 U ugll 
1 U ugll 
1 U ugll 
2 U ugll 
2 U ugtl 
1 U ugtl 
1 U ugll 
1 U ug/l 
1 U ugll 
1 U ugll 
1 U ugll 
1 U ugtl 

10 U ugll 
10 U us/l 
10 U ugll 
10 U us/l 
10 U US/I 

'i 

DL 

2 
2 
2 
2 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 

10 
10 ... ~ 

10 
10 
10 



Lib Sample Number: 
Site 

locator 
Collect Date: 

l,2-0i<hlor~n.ooe 
2-Hethylph...,l 
2,2-oxybi s (1-Chloropropene) 
4-Hethylphenol .. ', • . .. 
N-Nltroso-di-n-propylomlne 
Hexochloroothone 
Nitr~""' .. 
Isophorone 
2-NI trophenol .,. 
2,4-0imethylphenol: . 
bls(2-Chloroethoxy) metho.,. 
2,4-0 i ch loraphonol' 
l,2,4-TricMorobeo:ie.,. . 
Naphthllene 
4"ChloroDnH1ne _ 

. Hexac:hlorobu.tadf~ 
4-Chloro-3-methylphenol 
2-Hethylnophthalone 
Nexachlorocyclopent04iono 
2,4,6·TrichLorophenql 
2,4,5~TrJchlQrophenol . 
2-Chloronsphtholene . 
Z·Nitroenfl ine -
Oimethylphthollt. 
Acenephthylene 
2,~·Pln'trotolueoe . 
3·Nftroanfllne . 
Acenaphthene ,_ . __ 
2,4-DinltrophenoL .. 
4-Nitrophenol 
o i benlofurfln . .:-
2,4·0initrotoLuene :'-' 
Dlethylphthalet, :: 
4-Chlorophenyl-phenylether 
fluorene 
4-Nltroonlllne 
4,6-olnitro-2-methylphonol 
N-Nitrosodiphonyl ... ;no (1)' 
4-BrlllllOp/lenyl-phenylethe ... 
Hexachlorobenzef"1e" ' :. 
PenUch l oropheno t . 
Phenenthrene· . 
Anth r.etne .. 
(:Brbel.ole - , _:=_. 
o l-n-butylphthoLlte,·: 
FllJoranthene .. ; .. 
Pyrene -. . ,: -
ButyLbon.ylphthotlte 
3,3-0ichlor~.ldine 
B~zQ (al .nthrac~ . 
ChrY5efle :.' :::.-

. bfo(Z"Ethylhe.yL). plitholote 

-:'" 

VALUE 

A4AHJ 
CECll4 

CF10MW5S 
01-HAY-95 
QUAL UNITS 

10 U . ug/l 
10 ~ "1111 
10 U ug/l 
10 U .... /l 
10 II. "II/I 
10 U US/t 
10 U . U\I/I 

· 10 U . "lilt 
10 U "1111. 
10 U . "II/I 
lOU us/l 
10 U . U\l1I 
10 u .. U\l/t.· 
10 U ·"11/1 
10 U "II/I 
10 U .. u9/l 
10 U· "II/I 
10 U UIIIl 
10 U . "1111 
10 U "lilt 
25 U· ug/l 
10 U "11/1 
25 U "11/1 

· 10 U "11/1 
10 U. ug/l 
10 ~ . uW/l 
2S U "1111 
10 U "II/l 

· 25 U . "II/I 
25 U . "lilt 
10 U . "lilt 
lOU· ug/l 
10 U . "11/1 
10 U "11/1 
10 U UII/l 
25 U . "lilt 
25 U ug/t 
10 U .. "II/l 
10 II . "II/I 
lOU "11/1 
25 U .. ug!L 
10 u· us/t 
10 u· "11/1 
10·U ug/l 
10 U.: "lin· 

. 10 U . Ug(t .. 

. ·10 U . "lilt 
10 u "11/1 
10 U . usll . 
10 U "II/l 
10 u· ug/l . 
10 U.: '. US/I 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 

Ol 

10 
lQ 
10 

· 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

···10 
10 
10 
10 
10 
10 
25 
10 

· 25 
10 
10 

· 10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
~5 
25 
10 
10 
10 
25 
10 
10 

· 10 
10 
10 
10 
10 
10 
10 
10 
10. 

GROUNDWATER -- ORGANICS 

VALUE 

A4AHK 
CECll4 

CFlOHW5S0 
01-HAY-95 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
25 U 
10 U 
10 u 
10 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

U9fl 
ugfl 
u9/1 
ug/l 
ug/l 
ug/l 
ugfl 
ugfl 
ug/l 
ug/l 
ug/l 
ug/l 
ugfl 
ugfl 
ug/l 
ug/l 
u9/1 
u91l 
u9fl 
u91l 
u9/l 
ugfl 
u9fl 
u9/l 
ug/l 
ug/l 
ugfl 
ugfl 
ug/l 
U9fl 
ugfl 
ug/l 
u9/1 
u9/l 
u9/l 
U9fl 
ugfl 
ug/l 
ug/l 
u9/l 
ugfl 
ug/l 
ug/l 
ugfl 
ug/l 
ug/l 
ug/l 
u9/l 
u9fl 
ug/l 
ugfl 
u91l 

Ol 

10 
10 
10 
10 
10 
10 . 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 . 
10 
10 
10 
10 
10 
10 
10 
10 
10 



NAS CECIL FIELD •• OPERABLE UNIT 4 •• SITE 10 

Lab Semple Number: A4AHJ 
Site CECIL4 

loe.tor CF10M\I5S 
collect Date: 01·MAY·95 

VALUE QUAL UNITS oL 

Di'n'ootylphthillte 10 U · us/l 10 
BenlQ (b) fluoranthene- 10 U U$l/l 10 
BenzD (k)-fluoranthene 10·U ug/l 10 
Benzo (.) rrene' .'_.' . ' .'. 10 U · Ug/l 10 
Indeno (1', ,3'cdlpyrene 10 U US/l 10 
Oibenl (I,hl _"thr'cOne. 10 U us/l 10 
BenlO (g,h.i) poryleoe ·· •.. 10 U · ~gf( 10 .. 

LP PESTICIDES/PCBS 9o'soU 
;OSUJ :05 olphl·BHC. · usn 

botl·SHC .05 UJ US/I .05 
del to'SHe .• 05 oJ· ':'. ~g/l .05 
g ...... ·SHC. (lindane) .•. .• 05 UJ .. US/I .05 
Hepuchlor.- .0SiJJ us/I . ;05 
Aldrln .. .05 UJ. us/I .05 
Heptachlor epoxlde ::.' .05 UJ : us/I· __ ~O5 
Endosulfan [ .05 UJ· .. ug/l .05 
DieldrIn ... .1 UJ .. ' ug/I .1 
4,4'ODE .1 OJ US/l . I 
Erdrin .1 UJ .. ua/l· .1 
Endosul feri II .• 1 UJ .. us/l .1 
4,4'000. '.1 UJ· us/l .1 
Endosulfon sulfite. .. .1 UJ . us/l .1 
4,"ODT . • 1 UJ:· us/l . I 
Methoxych lor. . .5 UJ us/I .• 5 
Endrln ketone .1 VJ us/l .1 
Endrln aldehyde .1 UJ· US/I .1 
alphl -Chi ordene ;05 UJ : .. ug/l .05 
g ..... ·Chlo.deno .05 UJ · ug/l .05 
To .. phene 5 UJ. ugll . 5 
Aroclor·l016 .1 UJ US/I 1 
Aroclor·1ZZ1 ~ UJ US/I ? 
Aroclor·123Z . 1 UJ · us/l 1 
Aroclo.-1Z42 1 UJ · ug/l 1 
Aroclor·1248 . 1 UJ ug/l 1 
Aroc l or-1254 .. " UJ us/I 1 

. Ar""lo,·126Q 1 UJ US/I 1 

:.' U. NOTiDETEtTEli J • ESTIMATED VAtUE·:··: .. :·:: ..... :.: 
:. UJ·.·REPORTED.QUANTlTATlON.lIMIT [SWAlIfiEDA5.ESTlMATED 
, ·1 ·.··lESUll 'IS REJECTED AND UNUSADLE, . . 

GROUNo~ATER •• ORGANICS 

A4AHK 
CECIL4 
CF10H~5So 
01·MAY·95 

VALUE QUAL UNITS Dl 

10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 .. 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 

.05 UJ ug/l .05 

.05 UJ ug/l .05 

.05 UJ ug/l .05 

.05 UJ ug/l .05 

.05 UJ ug/l .05 

.05 UJ ug/l .05 

.05 UJ ug/l .05· 

.05 UJ ug/l .05 
.1 UJ ug/l .1 
.1 UJ ug/l .1 
.1 UJ ug/l .1 
.1 UJ ug/l .1 
.1 UJ ug/l • 1 
.1 UJ ug/l .1. 
.1 UJ ug/l .1 
.5 UJ ug/l .5 
.1 UJ ug/l .1 
.1 UJ ug/l .1 

.05 UJ ug/l .05 

.05 UJ ug/l .05 
5 UJ ug/l 5 
1 UJ ug/l 1· 
2 UJ ug/l 2 
1 UJ ug/l 1 
1 UJ ug/l 1 
1 UJ ug/l 1 
1 UJ ug/l 1 . 
1 UJ ug/l 1 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 

L.b Sample Number: A49ES 
Site CECIL4 

Loe.tor CF10MWl 
Collect Date. 28-APR-95 

VALUE QUAL UNITS DL 

eLP METALS ANDcYANID£ .,' 
, ugll _ ALuaillUl~;' __ ' ',111 Ii ,200 

" AntImony 3 U , ug/l 60 
Arsenic 3 U~ uglt 10 
Bari"", 10.8 U ' , : US/I ~Oo 
Beryll iun 1 u,' uglL 5 
c.aniun , 1U:"og/l 5 
Calclun ' ,37500, '" US/I. 5000 
ChrQlllI ... ' 2 U 'ug/l: 10 
Cobol t ,2 U ,1.I\l1l 50 
Copper 3 U US/I, 25 
Iron 27.6 U US/I, 100 
lead 2 UJ us/l 3 
Magnesiun '19400 "gIL, 5000 
Manganese - 1.5 U ugll ' 15 
Mercury. ' .2 U ' ug/l :' ' .2 
Nickol 3 U 'USlIl 40' 
Potassiun 1950 'ug/l :5000 
SeLenhn 4 U ug/l' 5 
silver 1 U US/I: 10 
SOO1«.111 ,19600 US/L: 5000 
Thalli"" 5.3 U ' ug/l ' . 10 
Vanodl ... 2 U U\I/1 , 50 
Zinc ',,', 16.4 U ugll ' 20 
Cyanide 2.S:, : ugll 10 

- .... ' '. -': .. :' '. ' ..... : . ;. ' .. - -.-. ,:.:' . -

'u< NOT D~TEC~EOJ • ESTIMATEDVAUjE " ',', '" " 
, : UJ , .. REPORTED' QUANTITATION tIMIT ISIlUAllfIED AS ESTIMATED 
, ',R ," ,RESULT ISJ.EJECTED AND UNUSABLE,,' 

GROUNDWATER -- INORGANICS 

MARD A49E7 
CECIl4 CECIL4 
CF10HW2 CF10HW3 

02-HAY-95 28-APR-95 
VALUE QUAL UNITS DL VALUE QUAL UNITS 

102 U ugll 200 '152 U US/I: 
3 U ugll 60 3 U 'ug/t 
3 UJ ugll 10 3UJ ugll, 

18_5 ugll 200 13.5 U ' , US" 
1.1 U ugll 5 1.2 U" US/I 

1 U ugll 5 1 U ' ug/l 
11400 ugll 5000, 576 U ' us/l' " 

2 U ugll 10 2 U Ug/I' 
2 U ugll 50 2 U ' uglL ' 
3 U ugll 25 3 U US/I 

529 J ugll 100 537 J : ugll 
2 UJ ugll 3 2 UJ ugll 

2670 ug/L 5000 ' , "544 ug/l 
9_8 U ugll 15 3_3 U us/l 

_2 U ugll _2 .2 U US/l 
3 U ugll 40 ' 3 U , ug/l 

704 ugll 5000 ' 215 J US/I 
4 U ugll 5 4 U ' ug/l 
1 U ugll 10 1 U ug/l 

4150 ugll 5000 2710 U9/1, , 
7.8 U ugll 10 6 U us/l' 

2 u ugll 50 2.7 usll 
5.9 U ugll 20 23.9 U ug/l 

2 U ugll 10 2 U "gIl 

.L 

A49E4 
CECIL4 
CF1OHW4 

28-APR-95 
DL VALUE QUAL UNITS DL 

,', 200, 669 ugll 200 
60 3 U us/l 60 

,,10 3 UJ ugll 10 
' '200 10.8 U ugll 200 

5 1 U ugll 5 
5 1 U ugll 5 

5000 2380 ugll 5000 
10 2 U ugll 10 
50 2.6 U ugll 50 
25 3 U ugll 25 

100, 1320 J ugll 100 
3 2 UJ ugll 3 

5000 605 ugll 5000 
15 5_4 U ugll 15 

" ,.2 .2 U ugll .2 
' 40 3 U ug/l 40 

500a 270 ugll 5000 
5 4 U ugll 5 

10 1 U ugll 10 
,:5000 5020 ugll 5000 

, 10 4 U ugll 10 
50 2 U ugll 50 

' 20 55.5 U ug/l 20 
10 2 U ugll 10 



NAS CECIL FIELD -- OPERABLE UNIT (-:- SITE 10 
GROUND~ATER -- INORGANICS 

Lob Semple Number: 

.P METALS ,AND. CYANIO~ , .. 
Aluminum . 
Anti 1I\OIlY' 
"r.enh~ 
Barfln. 
Beryllium 
camlum 
colel ..... 
Chromiun 
Cobalt 
Copper 
Iron -
Lead. 
H09no.lum 
Maog'~3e 
"er~ury 
Nick.el 
Potassh.lll 
Selenh.m . 
Silver 
Sodium 
Thllll ... 
VoMdI ..... 
Zinc 
Cyanide 

Site 
Locator 

Collect Date: 
VALUE 

A4AHJ 
CECIL4 

CF10Hll5S 
01-l1AY-95 
QUAL UNITS 

· 9'9 " 119/1 .. , . 
3U;" UB/I· 
3 UJ ug/I. 

16,3 . .' "Ii/I, 
1 U . ug/I' 

., u .,gIL 
14400 , . 119/1 .' 

Z U ug/! . 
· 2,$U u./I 

3 V : ug/I 
1680 J'. ". U9/l . 

. 2 UJ ug/l 
. ·1330. ',:ug/l 

49,1' '. ug/I 
.2 U: 'ug/l 

· .6.9 ". 119/1. 
672 . .119/1 . 

4 U U9fl 
1 U ug/l 

5690 ug/I 
5,9 U. ug/l 

· 3.1 J ug/I . 
. :12.5 U ug/l 

2 U ug/I 

.. ••. ... .•.. ...•..•... .•.•.••• <.. . ..•.... 
U-NoloETECTED J • ESTlMATEOVALUE . 

DL 

~OO 
60 

... 10 
:. ZOO 

5 
5 

:·5000 
10 
~O 
25 

100 
3 

5000 
15 

" .2 
40 

5000' 
5 

. 10 
SOOO 

10 
50 
20 
10 

UJ·~ REPORTED·QUANTITATION·LIMIT IS QUALIfiED AS ESTIMATED 
K.· ,c<tJLT·ISREJECTEO AND UNUSABLE:.. . 

VALUE 

A4AHK 
CECIL4 
CF1DH~5SD 
01-HAY-95 
QUAL UNITS 

1170 ug/l 
3 U ug/l 
3 uJ ug/l 

16.6 ug/l 
1.2U ug/l 

1 U ug/l 
13900 ug/l 

2.5 ug/l 
2.6 U Ug/l 

3 U ug/l 
2690 J ug/l 

~ UJ ug/l 
1360 ug/l 
49.6 ug/l 

.~ U ug/l 
3 U ug/l 

664 ug/l 
4 U ug/I 
1 U 119/ 1 

5460 ug/l 
9 U ug/l 

5.6 ug/I 
20.8 U ug/l 

2 U ug/l 

OL 

200 
60 
10 

200' 
5 
5 

5000 
10 . 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO. 

Lab Sample Number: A4AHJF 
Site CECIL4 

Locator CF10M~5SF 
collect Date: 01-HAY-95 

VALUE QUAL UNITS DL 

CLP METALS AND CYANIDE ug/l 
AlLlni","" 
Antimony 
Arsenic 
BarilQ 
aery Ll iLlII 
tacinjl"lTl 
Calciun 
thranl .... 
Cot.olt 
copper 
1 ron 
Lead 
Magnesiun 
Mangan"e 
Mercury 
Nick.el 
Potassh.m 
SelenilMa 
51 lver 
SodllJJ1 
TholliLln 
Vanadiun 
Zinc 
Cyanide 

1340 ug/l 200 
3.4 U ug/l 60 

3 UJ ugll 10 
38_8 ug/l 200 

1.1 U uglL 5 
I U ugll 5 

6340 J uglL 5000 
2.2 ugll 10 
2.6 U ug/l 50 

3 U ugll 25 
1410 J ugll laO 

2 UJ uS/l 3 
1050 ug/l 5000 
20.3 U ug/l 15 

.2 U ug/l .2 
3 U ug/l 40 

1280 ugll 5000 
4 U ug/l 5 
I U ug/l 10 

8260 ugl t 5000 
7.4 U ug/l 10 

5 ug/l 50 
28.1 U ug/l 20 

ugll 

u ~ NOT DETECTED J • ESTIMATED VALUE 
UJ • REPORTED QUANTITATIDN LIMIT IS QUALIFIED AS ESTIMATED 
R : ~ESULT [S REJECTED AND UNUSABLE 

GROUND~ATER -- FILTERED HETALS 

A4AHKF 
CECIL4 

CF10M~5SDF 
01-HAY-95 

VALUE QUAL UNITS DL 

372 U ug/l 200 
3_5 U ug/l 60 

3 UJ ug/l 10 
13.9 U ug/l 200 

I U ug/l 5 
1 U ug/l 5 

16600 J ug/l 5000 
2 U ug/l 10 
2 U ug/l 50 

9.9 ug/l 25 
1210 J ug/l 100 

2 UJ ugll 3 
1130 ug/l 5000 
36.4 ugll 15 

.2 U ug/l .2 
5. I ug/L 40 
677 ug/l 5000 

4 U ug/l 5 
I U ug/l 10 

6760 ug/l 5000 
5.6 U ug/l 10 

2 U ug/l 50 
6.6 U ug/l 20 

ug/l 

7525 



NAS CECIL FIELD •• OPERABLE UNIT 4 •• SITE 10 REPORT NO. 7501 

Lab Sample Number: A500500160 
Site CECIL4 

Locator CF10S~1 
CoLlect Date: 04·APR·95 

VALUE QUAL UNITS Ol 

ET CHEMISTRY ANALYSES mg/l 
AlkalInity, Blcarbonot. 40 mg/! 10 
Alkalinity, Carbonate 10 U mg/l 10 
Alkalinity, T9tol 40 mg/l 10 
Hardness. 41 mg/\ 5 
Chloride 3 "",II 2 
Total KjeldahL Kitrogen 2 U mg/l Z 
SUite .. 5 U mg/l 5 

. sulfide 4.3 J mg/l I 
Totot Phosphorous .1 U mg/\ .1 
Hex.vatent c;:hromh.m_ .02 U mgt( .02 
Total Dissolved Solids 73 "'II/I 10 

U • ~OT DETECTED J = ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT IS QUAlIFIEO AS ESTIMATED 
•• ~ESUlT IS REJECTED AND ~USA8LE 

SURFACE WATER " WET CHEMISTRY 

A500500160 A5D0500160 
CECIL4 CECIL4 
CF10SW2 CF10S~20 

04·APR·95 04·APR·95 
VALUE QUAL UNITS OL VALUE QUAL UNITS 

28 mg/l 10 26 mg/I 
10 U mg/l 10 10 U fIlS/I· 
28 mg/l 10 26 mgll 
34 mg/l 5 32 IIlII/I 
3 mg/l 2 3 "'11/1 
I U mg/l I I U IIIIIfl 
5 U "",II 5 5U mg/I 

4.8 J mg/l I 1.4 J mgll 
.1 U mg/l .1 .1 U II1II/1 

.02 U "",II .02 .02 U mgll 
54 mg/l 10 59 IIIIIIl 

.. 

A5D1200260 
CECIL4 
CF100Fl 

II·APR·95 
Dl VALUE QUAL UNITS Dl 

10 10 U mg/l 10 
10 10 U mg/l 10 
10 10 U mg/l 10 
5 5 U """I 5 

·2 2 U """I 2 
I 1 U mg/l I 
5 5 U """I 5 
1 1 U "",II 1 

.1 .1 U mg/l .1 
.02 .02 U mg/l .02 

10 10 U mg/l 10 



Lab Sample Number: 

WET CHEMISTRY ANALYSES 
Alkal;hity, Bicarbonate 
Alk~li"lty, Carbonate 
Alkalinity, Total 
Hardness 
thtorlde 
lot.\ Kj.ldahl Nitrogen 
suLfate 
Sul fide 
Totet Phosphorous 
Hexavalent chromium 
Total Dissolved Solids 

Site 
Locator 

Collect Date: 

mg/l 

VALUE 

NAS CECIL FIELD .. OPERABLE UNIT 4 .. SITE 10 REPORT NO. 7501 
SURFACE WATER .. WET CHEMISTRY 

A501200260 
CECIL4 
CF10SCl 

ll-APR-95 
QUAL UNITS 

97 mgll 
10 U mg/t 
98 mgll 

120 mg/t 
7 "",It 
1 U mg/t 

""'It 
1 U ..gil 

.3 Ill!l/t 
.02 U mg/l 
170 "",jl 

OL 

10 
10 
10 
5 
2 
1 

1 
.1 

.02 
10 

U • NOT DETECT EO J = ESTIMATED VALUE . 
UJ • REPoRTED QUANTITATION LIMIT IS QUALIfiED AS ESTIMATED 
R • RESULT IS lEJECTED AND UNUSABLE 



TPH 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO_ 7434 
GROUNDWATER -- TOTAL PETROLEUM HYDROCARBONS 

Lab Sample Number: A5D2900200 
site CECIL4 

Locator CF10MW1 
Cotlect Date: 28-APR-95 

VALUE QUAL UNITS 

mgtl 

DL 

A5ED300050 
CECIL4 
CF10MW2 

02-MAY-95 
VALUE QUAL UNITS DL 

A5D29002DD 
CECIL4 
CF1OHW3 

28-APR-95 
VALUE QUAL UNITS 

Total petrol."" hydrocarbons .5 UJ mgtl .5 .5 UJ mgt I 5 .s. UJ "ngll: 

U # NOT DETEClED J = ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT IS QUALIfiED AS ESTIMATED 
R • 'eSULT IS REJECTED AND UNUSABLE 

DL 

.5 

A5D2900200 
CECIL4 
CF1OHW4 

28-APR-95 
VALUE QUAL UNITS 

_5 UJ mgtl 

DL 

.5 



lPH 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO_ 7434 
GROUND~ATER -- TOTAL PETROLEUM HYDROCARBONS 

lab Sample Number: A5E0200490 
Site CECIl4 

Locator CF10MW5S 
Collect Date: 01-MAY-95 

VALUE QUAL UNITS 

mg/l 

DL 

A5E0200490 
(Eel L4 

CF10M~5SD 
01-MAY-95 

VALUE QUAL UNITS DL 

ToUt I"'tr.l~ hydr.carbons .5 UJ mg/t .s .5 UJ mg/l .5 

U ~ NOT DETECTED J = ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT IS QUALIfiED AS ESTIMATED 
R ~ RESULT IS REJECTED AND UNUSABLE 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO_ 7503 
GROUND~ATER -- TOTAL ORGANIC CARBON 

lab Sample Number: A5D2900200 A5E0300050 A5E0200490 A5D2900200 
Site CECIL4 CECIL4 CECIL4 CECIL4 

Locator CF10M~1 CF10M~2 CF10M~2R CF1OM~4 
Collect Date: 28-APR-95 02-MAY-95 30-APR-95 28-APR-95 

VALUE QUAL UNITS OL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

TOC 
Total orsanlc earbon 3 mg/! 2 mg/l , U "-lIt 2 mg/l 

U • NOT DETECTED J • ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT IS QUALifiED AS ESTIMATED 
R c "ESULT IS REJECTED AND UNUSABLE . 

, 



NAS CECIL FIELD -- OPERABLE UNIT 4 •• SITE 10 
SURFACE UATER -- ORGANICS 

Lab Sample Number: A3REM A3Rfl A3RF5 
Site CECIL4 CECIL4 CECIL4 

locator CF10SWl CF10SW2 CF10SW20 
CoL leet Date: 04-APR-95 04-APR-95 04-APR-95 

VALUE QUAL UN ITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 9O-SOW 
ug/l: Chloromettl,ane .2 U ug/l 2 2 u ug/l 2 2 U 2 

QrOll'lQfnethane 2 U 09/1 2 2 U ug/l 2 2. u ugA .2 
Vinyl chl.rid~ Z U· uult 2 2 U ug/l 2 2 U uu/l 2. 
Chl()roet;h'~ 2 U O9/l ·2 2 u ug/l 2 2 u ug/L 2 
Methylene chLorfde-~ _. 1 U u9/l , , U ug/l , 1 u. ug/l . . 1 
Acetone 2 U . ug/l 2 2 U ug/l 2 ·2 U u9/1" 2 
Corbon dIsulfide 1 U ug/I 1 1 U ug/l 1 1 U ug/l 1 
'.'-Dlchl.roethen. ' 1 U ug/l . 1 1 U ug/l 1 , U .ug/l 1 
'. , -01 eh loroethone, 1U ug/l , 1 U ug/l ,. 1 u 1,19/1 , 
'.2-Dichlorootheno :(tot.l) 1 U ·ug/l 1 1 U ug/l 1 1 U ug/l , 
ChLoroforlll 1 u· u9/1· 1 1 U ug/l 1 , U ug/l 1 
1,Z ... Oichloroethane :: 1 U ug/l 1 1 U ug/l 1 1 U ug/l . 1 
2 .. Butanone 2 U ug/l· 2 2 U ug/l 2 2 U · ug/l· 2 
1.1.I·Trlchloro.th ....... . 1 U ug/l , 1 U ug/l 1 lU u9/L 1 
carbon t.tr.chloride 1 u 1,19/1 1 1 U ug/l 1 1 U ug/l· 1 
aromodichlorometh ... 1 U ug/l 1 1 U ug/l 1 1 U 1,19/1 1 
1.2-Dichloropr0p8ne- 1 U ug/L 1 1 U ug/l 1 1 U u9/1 1 
Cf6~1,3~Olchloropropene 1 U ug/l 1 1 U ug/l 1 1 U uglt 1 
Triehloroethene-- - 1 U ug/l 1 1 U ug/l 1 1 U ug/l . .. 1 
Dfbromochloromethane 1 U ug/l· 1 1 U ug/l 1 1 U .u9/( 1 
1,1.2-Trichloro~th~ 1 U uull 1 1 u ug/l , , u ug/l 1 
Benzene 1 U ug/l 1 1 u ug/L 1 1 U U9/l 1 
tr.ns·l.3-Dfch'l~roprQ~ne 1 U ug/l . 1 1 u ug/l 1 1 U ug/l 1 
Bromoform , U ug/l , 1 U ug/l 1 1 U us/l 1 
4-Hethyl-Z-pentanone 2 U ug/l 2 2 U ug/l 2 2 U us/l 2 
2"'Hexenone . 2 U O9/l. 2 2 u ug/L 2 2 U us/l 2 
Tfftr.ch lorQethff~_ 1 U uu/l , , U ug/l 1 1 U us/ l 1 
TQl~ne 1 U ·us/l 1 1 u ug/l 1 1 U u9/L· 1 
1 r 1,2.Z-Tetrachloroethane 1 U ug/l . 1 1 U ug/l 1 . 1 U ug/l 1 
Chlorobenzene 1 U us/l 1 1 U ug/l 1 1 U U9/l 1 
Ethyl~ozene 1 U O9/l , 1 u ug/l 1 1 U ug/l 1 
Styrene 1 U ug/l 1 1 u ug/l 1 1 U us/l 1 
~yleno. (total) 1 U Ug!l 1 1 U ug/l 1 1 U 09/1·· 1 

ClP SEMIVOLATILES.90-Sou 
ug/l. Phenol 10 U 10 10 u ug/l 10 ·10 U· uslL. · 10 

bis(2-Chloroethyl) ·;'ther 10 U ug/I 10 10 U ug/l 10 10 U 09/1 · .10 
2.Chlorophenol .. ,10 U .. 09/1 .. 10 10 U ug/l 10 . 10 U. 0911 · .10 
1.3-Dichlorabon •• n. 10 U uU/L 10 10 u ug/l 10 10 U 0911' .. , 10 
1.4-0; ch I orabon •• "" 10 U ug/l· 10 10 u ug/l 10 10 U U9/L 10 
l,2-Dfchlorobenzene 10 U· ug/L 10 10 U ug/l 10 . 10 U • ug/l 10 
2·Methylphenol 10 U ug/\ 10 10 U ugll 10 10 U ug/l 10 
2.2-oxybll(I·Chloropropane) 10 U US/I· 10 10 u ug/l 10 10 U ugll 10 
4'Methylphenol .. 10 U . ug/t 10 10 U ug/l 10 10 U us/I 10 
N-NitrO$Q-di-n-prQPrl~fne 10 U usl! 10 10 U ug/l 10 10 U ug/l 10 
Hex.ehlQr~thflM" '. -,._ 10 U 1,19/1 10 10 U ug/l 10 10 u ug/l 10 
Nitrobenzene .. - :., .( 10 U ug/l 10 10 U ug/L 10 10 U ug/\ 10 
I sophorone . _ -' .. :_._, .. 10 U .. ug/l 10 10 U ugll 10 10 U · ug/l 10 
2·Nitrophenol.' .. .10 U ug/l· 10 10 U ug/l 10 10 U ug/l 10 
2.4·0i ... thylph ..... l: i· 10 U 09/1 10 10 U ug/l 10 .10 U· U9/l 10 



L.b Sample Humber: 
Site 

locator 
Collect Date: 

bi.(2-Chlorootho.y).~thon. 
2.4-Dlchlorophenol ;' 
1,2,4-Yrichlorobenzene 
Naphthalene . 
4-chloroonll in. 
Hexachlorobutadi ene' , 
4-Chloro-3-methylph~1 
2-Hethylnaphthalenr 
He~.chlorocyclopentadlene 
2,4.6-Trlchlorophenol . 
2.4.5-Trlchl.rophonol 
2-Chl.ronaphth.l .... 
2-N i tr .. nil i "" 
Pi~thylphthalot. 
Acenaphthylene . 
2,6"Dfnhrotoluene.:; .-
J .. Nftroanil tne 
Acenaphthfme 
2.4-Pinitrophenol 
4-Nltroph.nol 
Dlbenzofuran 
2,4-0inftrotoluene ':, 
DI.thylphthalat.. . 
4-Chlorophenyl-phenyl.ther 
Fluorene 
4-Nltroanf!l"" 
4,6-Dlnltro-2-methylphenol 
N-NltrDsadlph.nylomine (1) 
4-8romoph.nyl-phenylether 
H ••• ehloroben •• ". 
p,ntochloroph.nol 
Phenanthr~ 
Anthracene 
Carba%oLe". . __ . 
D I-n-buty(phthalote'. 
Fluoronth''''' . 
Pyrena ..' .. 
8utylben.ylphth.lat~ 
Jf3-0,chlorobenzidi~ 
8en%o (.) anthracene
thrysene . 
bts(2-Ethylh •• yl) phtholot. 
Pi-n-octylphtholote' .. 
Ben,o (b) fluonnthene
Benzo (k)· fluor.nth_ . 
lIenZD (a) pyrene -
Indeno (1.2.3-cd) pyr."" 
Plbent (o,h) onthrocone 
~en'D (a.h.i) peryl .... 

:LP PESTICIDES/PCBS 9Q-S()Ij • 
olpho-BHe . .. 

VALUE 

A3REH 
CECIL4 
CFI0SWI 

04-APR-95 
QUAL UNITS 

10 U 1,Ig/1 
10 U 1,Ig/1· 
10 U . 1,Ig/1 
10 U . 1.19/1 
IOU ·1.19/1 
10 U \Ill/I 
10 U 1.19/1 . 
10 U 1.19/1 
IOU 1.19/1· 
10 U 1.19/1 
25 U ug/l 
10 U 1.1911 
25 U ug/l 
10 U .. ug/l 
10 U 1.19/1 
IOU Ug/I· 
25 U Ug/I 
10 U ug/l 
25 U 1.19/1 
25 U 1.19/1 
10 U· ""II 
10 U u9/1 
10 U 1.19/1 
IOU ·ug/l 
10 U ug/I 
25 UJ ug{l 
25 U· ug/l 

·10 U Ug/I 
10 U 1.19/1 
IOU ··ug/l 
25 U ugll 
10 U "'l/l 
10 U U9/1 
10 U 1.1911 
10 U ug/l 
10 Uug/l 
10 U.· Ug/I 
10 U ug/l 
10 U . U!l/1 
IOU ug/l. 
10 U . Ug/I 
10 U .. U!l/l 
10 U 1.19/1 
10 U U!l/l 
10 U . ug/l 
10 U . Ug/I 
IOU ·",,/1 
IOU· ug/l 
10 u •. ug/l 

_as. U lJSI/I· . 

HAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SURFACE WATER -- ORGANICS 

OL 

10 
10 

· 10 
• 10 

10 
10 
10 
10 
10 
10 
25 
10 
25 
10 

· 10 
10 
25 
10 
25 
25 
10 

· 10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

VALUE 

A3RFI 
CECIL4 
CFI0SW2 

04-APR-95 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 UJ 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

U9/1 
U9/1 
1.19/1 
u9/1 
u9/1 
u9/1 
ug/l 
u9/1 
u9/1 
u9/1 
ug/l 
u9/1 
ug/l 
ug/l 
ug/l 
ug/l 
u9/1 
ug/l 
u9/1 
u9/1 
U9/1 
u9/1 
ug/l 
u9/1 
u9/1 
u9/1 
U9/1 
u9/1 
ug/l 
U9/1 
U9/1 
U9/1 
u9/1 
U9/1 
1.1911 
ug/l 
u9/1 
u9/1 
U911 
u9/1 
u9/1 
U9/1 
u9/1 
1.1911 
ug/L 
u91l 
U9/1 
1.1911 
U9/1 

DL 

10 
10 
10 
10 . 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 . 
10 
10 

VALUE 

A3RF5 
CECIL4 

CFI0SW2D 
04-APR-95 
QUAL UNITS 

10 U ug/l 
IOU ·ug/l 
10 U ug/l 
IOU U9/1· 
10 U us/l 
IOU ug/l· 
10 U . Ug/l 
IOU ug/l. 
10 U ug/l 
10 U u911 
25 U ug/l 
10 U "'l/l· 
25 U 1.19/1 
10 U ug/l 
10 U 1.1911 
10 U 1.19/1 
25 U ug/l 
10 U . ug/l 
25 U ug/l 
25 U ug/l 
10 U ug/! 
10 U ug/l 
10 U 1.19/1 
IOU. ug/l 
10 U 1.1911 
25 UJ ug/l 
25 U 1.19/1 
10 U U9/1 

.10 U U9/1 
10 U ugll 
25 U ugll 
IOU ug/l' 
10 U u9/1 
10 U ug/l 
IOU ·ug/l 
10 U· '. ug/l 
10 U 1.1911 
10 U "'l/l 
10 U uo/l 
10 U . u9/l, 
10 U.·· ug/l 
10 U . 1.19/1· 
10 U· . lJSI/I 
10 U ... lJSI/l 
10 U .. U!l/l 
10 U . Ug/I 
10 U 1.19/1 
IOU. U9/1 
10 U ug/l 

.05 .05 U ug/l .05 .• 05 U· Ug/l 

~ 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 

· 25 
10 
10 
10 
25 

· 10 
25 
25 
10 
10 
10 
10 
10 
25 
25 

· 10 
10 
10 
25 
10 
10 

· 10 
10 
10 
10 
10 
10 

· 10 
·10 
10 
10 
10 
10 

· 10 
10 
10 
10 

'.05 



HAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SURFACE ~ATER -- ORGANICS 

Lob Sample Humber: 
Site 

Loclltor 
Collect Dlte: 

VALUE 

A3RE" 
CECIL4 
CF10S~1 

04-APR-95 
QUAL UHITS 

bot.-BHC 
del to-BHe .. .. 
9"""""BHC (LIndo".,'·. 
Heptachlor 
Aldrin"", 
Heptochlor epo,ide·:· 
Endosul Ion 1 
Dieldrin. 
4,'-OOE _ 
Endrin 
Endos" 1 10n II 
4,4-000 
Endosul fen sulhte :: 
4.4·DOT 
Methoxychlor 
Endrfn ketone 
Endr' n oldehyde 
Ilpho-chlord."., : 
9 ..... -chlord ... 
T oxephene 
Aroolor·l016' 
Aroelor'1221, 
Aroolor'I~2 ' 
Aroelor-1242 
Ar""lor·1240 
Aroolor·1254· 
Aroclor"'126Q 

- . .'::. '. ... 

.05 U 
.• 05 U 
.05 U 
.05 U 

.004 R 
.05 U 
.05 U 
; 1 U . 
.1 U" 
., U • 
.1 U, , 
.1 U . 
.1 U 
~ 1 U . 
.5 U 
.1 U 
.1 U 

,05 U,' 
.05 U 

5 U 
i U 

.2 U 
:'1 U 
1 U, 
I U 
1 U 

,1 U 

u~/l 
"II/l 
U9/1 
"II/I 
U9/l 
"11/1 

• ug/I 
ug/l 
"II/I ." 
U9/I' 
ugll 

·ugll 
Ug/l 

, U\l/I 
ugll 
ug/I 
U9/l 
ug/l 
U9/l, 
ugll 
ugll 
U9/1· 

. ugll . 
,09/1 
ug/l 
ug/l 

, ",U9/l 

'.'MeL .. , . ""~,~,,,~ ... 

OL 

.05 
,OS 
.05 
.05 
.05 
.05 
.05 
,I 
.1 
.1 
.1 
.1 
.1 ., 
.5 
.1 
.1 

.05 
, .05 

5 
1 
2 
1 
1 , , 
1 

, UJ_ REPORTED QUANTITATION LIMIT ,IS QUALIfiED AS ESTIHATED 
'R _. RESULT U ,REJECTED AND UNUSABLE 

VALUE 

A3RFI 
CECIL4 
CF10S"2 

04-APR-95 
QUAL UNITS 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 
., U 
., U 
.1 U 
., U 
., U 

.1 U 

., U 

.5 U 

.1 U 

., U 
.05 U 
.05 U 

5 U 
, U 
2 U 
, U 
, U 
, U 
, U 

1 U 

ug/l 
ug/l 
ug!l 
ug/l 
ug/l 
ug/I 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ug/l 
ug/l 
ug/l 

OL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 . , ., ., . 

. , 

.1 

.1 

.5 ., ., 
.05 
.05 

5 , 
2 , , , 
1 , 
1 

VALUE 

A3RFS 
CECIL4 
CF10S~2D 
04-APR-95 
QUAL UNITS 

.05 U 

.05 U ' . 

.05 U 

.05 U 

.05 U : 

.05 U 

.05 U 
.1 U 
., U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.5 U 
.1 U 
.1 U 

.05 U, 

.05 U 
5 U 
, U 
2 U 

ugll 
"II/l 
"II/I, ' 

. US/[' 
"III 1 
ugll 

, ugll . 
US/l ' 
ug/l 
ug!l 
U9/l 
Ugll 
ugll 
usll 

, "1111 
ugll 
"III 1 , 
ug/l 
"II/l 
ug/l 

, "II/l ' 

", U 
1 U 

., U 
, U 

"11/1 
"11/1 
US/l 

, ug/l 
.' "III \ 
"II/I 1 U ' 

OL 

, .05 
. ;05 

.05 
' .• 05 

.05 
,05 
.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 

., .1 
.• 05 

.05 
5 
1 
2 
1 
1 

. 1 
1 
I 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SURFACE WATER -- INORGANICS 

Lab Sal11>le Nl.Irber: A1REM A1RFl A1RF5 
Site CECIL4 CECIL4 CECIL4 

locator CF10SWl CF10SU2 CF10SU2D 
Collect Date: 04-APR-95 04-APR-95 04-APR-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

LP METALS AND CYANIDE 
Alunl ..... lOla ug/l 200 140 ug/l 200 Z8Z U' ug/l 200 
Antimony' 2 UJ Ug{l 60 2 UJ ug/l 60 2 UJ ug/l 60 
A.rsenic 5 U ug/l 10 5 U ug/l 10 5 U ug/l 10 
B~riLIR 11-5 U, ug/l 200 11.2 U ug/l 200 11.2 V . ug/l 200 
Beryll i lilt ' 1 U , ug/l , 5 1 U ug/l 5 1 U ug/l 5 
Cacinlun 1 U ugll .. 5 1 U ug/l 5 1 U ug/l 5 
Calctun 14000 ug/l 5000 10600 ug/L 5000 9750 ug/L 5000 
Chromlun 1 U uglL 10 1 U ug/L 10 1 U ugll 10 
Cobalt : 2.6 U' ug/l 50 2.2 U ug/L 50 Z V : us/t 50 
Copper 2.1 U, ' ug/l 25 2.4 U ug/L 25 2 U ug/l 25 
Iron 310, 'ugll ' 100 150 U ug/L 100 140 U ug/t 100 
Lead 2 UJ Ug/I 3 2 UJ ug/L 3 2 UJ ug/l 3 
Hagnestun 1000 ug/l 5000 922 ugll 5000 880 ug{l 5000 
Manganese 12 ug/l ' 15 10.7 ugll 15 ' 10.7 ug/l 15 
Mercury ,.2 V ug/t .2 .2 U ug/L .2 .2 U ug/l .2 
NIokel 5.8 U ug/l 40 2 U ug/l 40 2 V ug/l 40 
Potassiun 99.3 UJ ' ugH 5000 82.9 UJ ugll 5000 92.9 UJ ug/l 5000 
Selenlun , 4 UJ ugll 5 4 UJ ugll 5 4 UJ ' ug/l 5 
Sflver 1 U ug/l 10 1 U ugll 10 1 U ,ug/l 10 
Sodlun 1770 uglL 5000 2000 ug/l 5000 1990 ' ug/l 5000 
Thill lun 7.3 U ug/l 10 7.7 U ugll 10 8.9 V ug/t 10 
V.nldlun 3.9 ugll 50 1.9 ug/t 50 1.6 ug/l 50 
lin< 9.2 U ,ug/l 20 13.4 U ug/l 20 13.4 U ug/1 ' 20 
Cyanide 3.3 UJ Ug/l, 10 4 UJ ugll 10 3.3 UJ ug/l 10 

U • Noj DETECTED J = ESTIMATED VALVE " " • ' , 
UJ • REPORTED QUANTI TAT ION LIMIT IS QUALIFIED AS ESTIMATED 
R-REOULT IS REJECTED AND UNUSABLE ' 

-



NAS CECIL fIELD -- OPERABLE UNIT 4 -- SITE 10 
SURFACE WATER -- FILTERED METALS 

Leb SampLe Number: A3REMF 
Site CECI L~ 

LOi::stor Cfl0SW1f 
colLect Date: 04-APR-95 

VALUE QUAL UUITS DL 

CLP METALS AND 
Al~I""" 

CYANIDE 
79.4 U 
4.6 UJ 

5 U 
6.9 U 

ug/l 
ugll 

.vg/l 
ug/l 
ug/l 
ug/l 
ugll 
vg/l 
ugll 
ugll 
ugll 
ug/l 
ug/l 
u9/1 
ugll 
ug/l 
ug/l 
ug/l 
uo/l· 
og/l 
ugll 
ug/l 
ug/I 

200 
60 
10 

200 
5 
5 

5000 

An tI IIlO<lY 
Arsenic:: 
Bar i lin 
Beryll iun 
Ceiidniun 
Calclun 
Chromlun 
Cobol t 
topper 
Iron 
Leed 
Magnestun 
Manganese 
Hercury 
Hickel 
Potnsfun 
SelenlYTI 
Si lYer 
Sooiun 
Thall 'UTI 
VtmadiYn 
Zinc 
Cyanide 

1 ·u 
1 U 

13100 J 
1 U 

2.2 U 
2 U 

61,9 U 
2.UJ 

928 
6.1 
.2 U 
2 U 

79.3 UJ 
4 UJ 
1 U· 

1840 
7.2 U 
1.8 

12.3 U 

. 10 
···50 

25 
100 

5 
·5000 

15 
;2 
40 

5000 
.. 5 
10 

5000 
10 
50 
20 

U • HOT OETECTED J = EST I MATED VALUE . ... .. 
UJ * REPORTED QUANTITATION LIMIT IS CUALIflED'AS" ESTIHATED 
R. RESULT. IS REJECTED AND UNUsABLE· 

A3Rf1F 
CECIL4 

CF1OSW2f 
04-APR-95 

VALUE QUAL UNITS 

162 U 
4.8 UJ 

5 U 
8.4 U 

1 U 
1 U 

10000 J 
1 U 

1.8 U 
2 U 

62 U 
2 UJ 

863 
7.4 

.2 U 
2 U 

75.1 UJ 
4 UJ 
1 U 

2030 
8.6 U 
1.1 
9.3 U 

ugll 
ugll 
ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ugll 
ugll 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ugll 
vg/l 
ug/l 
ugll 
ugll 
ugll 
ug/l 
ug/l 
ug/l 

AJRf5F 
CECIL4 

CF1OSW2DF 
04-APR-95 

DL VALUE QUAL UNITS DL 

200>. '\3L:i .... ,:~;t::: ,:;\~~i 
60 Z UJ .·,.llS/t. .... , .... , ...... 60 

2~i'· .· .. ·.·' ..•• · .. ' .. 10·f·· ~ · •.•..• ;r::~~tj., ...... "2n 
5000 .... 9280 .J' .• ··.···'Ug/t> ·::'·;,5000 

,ij .,q~i.!ID~·ttf;ij 
5000· .. , B31 '.:' ..• ;:" Ug/l.. '·.5000 

1·.~:~l:.,:~~t:" .:>,;,;;:.l~ 
500~66'n~ /::~r . 500~ 
50~g .·····,I~H:}~~L"Jon 

50 •. ···1·.2 ........ ugil·., .SO. 
20 .·.17.~U'~(I;::'i.· .20 



TPH 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT NO_ 6437 
SURFACE WATER -- TOTAL PETROLEUM HYDROCARBONS 

Lab Sample Number: A5D0500160 
Site CECIL4 

locator CF10SW1 
ColLect Date: 04-APR-95 

VALUE QUAL UNITS 

mg/l 

DL 

A5D0500160 
CECIL4 
CF10S~2 

04-APR-95 
VALUE QUAL UNITS DL 

A5D0500160 
CECIL4 

CF10S~2D 
04-APR-95 

VALUE QUAL UNITS 

Total petrol."" hydrocarbons .5 UJ ms/t .5 _5 UJ mg/l _5 S UJ IIIQ/I 

U ~ NOT"OETECTED J = ESTIMATED VALUE 
UJ = REPORTED QUANTITATIDN LIMIT IS QUALifiED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

DL 

.5 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 REPORT No_ 7501 

lab Sample Number: A500500160 
Site CECIL4 

Locator CF10S~1 
Col Leet Date: 04-APR-95 

VALUE QUAL UNITS DL 

~ETtHEMISTRY ANALYSES 
AlkalIn;ty. Bicarbonate 40 mg/l 10 
AlkalinIty, carbonate 10 U mg/l 10 
AlkaLinity, Total 40 mg/l 10 
Hardness 41 mg/l 5 
Ch Loride 3 mgtl 2 
Total (joldanl Nitrogen 2 U mg/l 2 
Sulfate 5 U 1119/1 5 
Sulfide 4.3 J mg/l 1 
Totat PhOSphorous .1 U mgfl _1 
Hexavalent chromium .02 U mg/l ,02 
Total DissoLved Solids 73 mg/l 10 

U # NOT DETECTED J ; ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R • RESULT IS REJECTED AND UNUSABLE 

SURFACE ~ATER -- ~ET CHEMISTRY 

A5D0500160 A5D0500160 
CECIL4 CECIl4 
CF10S~2 CF10S~2D 

04-APR-95 04-APR-95 
VALUE QUAL UNITS DL VALUE QUAL UNITS 

28 mg/l 10 26 lIl!ltl 
10 U mg/l 10 10 U mgtl 
28 mg/l 10 26 mg/l 
34 mg/l 5 32 mgt1 
3 mgll 2 3 ·111\1/1 
1 U mg/l 1 1 U . mgtl 
5 U mg/l 5 5 U mg/I 

4.8 J mg/l 1 1.4J mgll 
.1 U mgll .1 .1 U . 111\1/1 

.02 U mg/l .02 .~2 U II1\Irt 
54 mg/l 10 59 mgtl 

A5D1200260 
CECIL4 
CF100Fl 

ll-APR-95 
DL VALUE QUAL UNITS DL 

10 10 U mg/l 10 
10 10 U mg/l 10 
10 10 U mg/l 10 

.5 5 U mg/l 5 
2 2 U mgll 2 
1 1 U mg/l 1 
5 5 U mg/l 5 
1 1 U mg/l 1 

.1 .1 U mg/I .1 
.02 .02 U mgll .02 

10 10 U mgt I 10 



NAS CECIL FIELD -- OPERABLE UNIT 4 .. SITE 10 REPORT NO. 7501 
SURFACE WATER .. WET CHEMISTRY 

lab Sample Number: A5D1200Z60 
Site CECIL4 

Locator CF10SC1 
Collect Date: 11-APR-95 

VALUE QUAL UNITS DL 

WET CHEMISTRY ANALYSES 
Alkalinity. Bie.rbooot~ 97 mgH 10 
Alkalinity, Carbonat. 10 U mg/l 10 
Alkalinity, Total 98 mg/l lQ 
Hardness ,. 120 mg/l 5 
Chloride 7 mg/l 2 
Total KJeldahl Nitrogen 1 U ms/l 1 
sulfate 
S~tfid. 1 U mg/l 1 
Total Phosphorous .3 mg/l .1 
Hexavalent chromium .02 U "'lIlt .02 
Total Oissolved Solids 170 mg/t 10 

U • WOT DETECTED J = ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT IS QUALIfIED AS ESTIMATED 
R • RESULT IS REJECTED AND UNUSABLE . . 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SEDIMENT -- ORGANICS 

Lab SampLe Number: A3T6T A3T6v A3T6W 
Site CECIL4 CEC1L4 CECIL4 

Locator CFI0SDl CFI0SD2 CFI0SD2D 
Collect Dat~! 04-APR-95 04-APR-95 04-APR-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

CLP VOLATILES 90·SOII ,. 
Chloromethane 13 U O9/kg 13 19 U U9/k9 19 16 U O9/kg· 16 
Br""""""th .... 13U .09/kg • 13 19U U9/kg 19 16 U O9/kg . 16 
Vinyl chlorid<l 13u · U9/k9 13 19U u9/kg 19 . 16 U O9/kg 1f> 
Chloroethane 13U O9/k9 13 19 U U9/k9 19 16 U O9/k9 16 
Methylene chloride -;~ 7 U uB/kg 7 10 U U9/kg 10 . au O9/k9 a 
Acetone 12 U ug/k9. 22 51 U u9/kg 51 39 u· O9/kg 39 
Cubon disul fide - 7 U O9/kg 7 10 U us/k9 10 au O9/k9 8 
1,1 -0 t chloroethe'" ' . 7 U O9/k9 7 10 U U9/kg 10 a U • O9/kg 8 
1,l·PicMOrQeth."" .. 7 U O9/kg 7 10 U ug/kg 10 a U O9/kg: 8 
l,2-0 ichI Qroethe"" (totol) 7 U ug/kg 7 10 U U9/k9 10 8 U O9/kg 8 
Chloroform . ;-' 7 U U!I/kg 7 10 U U9/k9 10 B U O9/kg 8 
1, 2 .. D; chloroe~hane. -: 7 U O9/k9 7 10 U U9/kg 10 au U9/kg . 8 

- 2"Butl!lnone 4 J O9/kg 13 6 J ug/kg 19 7 J ug/kg' 16 
1,1, 1 ~Trichloroethane-: 7U· O9/kg 7 10 U ug/kg 10 . B U O9/kg 8 
Carbon tetrachloride 7 U us/kg 7 10 U ug/kg 10 8 U U9/kg a 
Bromodichlorometha"" 7 U us/kg 7 10 U ug/kg 10 8 U U!I/k9 8 
1.2~OichLoropropane· 7 U ug/kg 7 10 U ug/kg 10 au O9/kg· . B 
cls~1,3~Dfchlorop~ne 7 U us/kg 7 10 U O9/kg 10 8 U O9/k9 8 
Trichloroethene 7 U U9/kg 7 10 U ug/kg 10 B U O9/kg· 8 
Dfbromochloromethane 7 U ug/kg 7 10 U U9/k9 10 8 U US/kg 8 
l,l,2-Triohloroeth~ 7 U ug/kg 7 10 U U9/k9 10 B U ug/kg B 
Benzene 7 U "lI/k9 7 10 U U9/ k9 10 au ug/kg a 
trens R 1f 3"Oichloropropene 7 U us/kg 7 10 U ug/kg 10 8 U us/kg 8 
Bromoform 7 U O9/kg 7 10 U ug/kg 10 B U U!I/kg .. a 
4~Hethyl"2"pent8none ' nu ug/kg 13 19 U us/kg 19 ·16 U us/k9 16 
Z·Hexanone - .13 U ug/kg 13 19 U ug/kg 19 16 U u9fkg 16 
Tetre~hloroethene 7 U u9/k9· . 7 10 U U9/k9 10 a U US/kg . B 
Toluene 6 J u9/k9 II 13 U9/kg 19 a U us/kg G 
1,1,2,2-letrachloroethane 7 U U9/kg ·7 10 U ug/kg 10 8 U ug/kS 8 
Chlorobenzene 7 U ug/kg 7 10 U ug/kg 10 8 U U9/kg . 8 
Ethylbenzene 7 U ug/kg 7 10 U ug/k9 10 8 U us/kg 8 
Styrene 7 U · US/k9 7 10 U U9/kg ID B U US/kg 8 
Xylene. (totol) 1 U u9/kg 7 10 U ug/kg 10 8 U ug/k9 8 

CLP SEMIVOLATlLES 90-5011 
Phenol 440 U O9/kg 440 630 U ug/kg 630 520 U US/kg 520 
bfs(2-Chloroethyl) ~the:r- . 440 U . O9/k9 440 630 U U9/kg 630 520 U· O9/k • 520 
Z-Chlorophenol 440 U ug/kg 440 630 U ug/kg 630 520 U ., usfk9 520 
l,3-Dichlorobem.ene -: 440 U · us/kg 440 630 U ug/kg 630 520 U . US/kg 520 
, ,4-D1Chlor~nzene - 440 UJ us/kg 440 630 UJ ug/kg 630 520 UJ US/kg ·520 
1 ,2-t,)ichlorobenl~ne'. ..OU US/kg 440 630 U U9/k9 630 520 u US/kg 520 
2-MethytphrnoL . 440 U lJg/kg 440 630 u ug/kg 630 520 U O9/k. 520 
2.2~oxyb{s(1~ChLoropropane) ",OU us/kg 440 630 U ug/kg 630 520 U O9/k. 520 
4"Methylphenol 440 U u9/k9 440 630 U ug/kg 630 520 U us/k. 520 
N-Nitro~o-di-n-propylamfne 440 U U!I/kS 440 630 U us/kg 630 520 U· U!I/kg 520 
Hexach\oroetha~ 440U us/kg 440 630 U ug/kg 630 520 U US/kg 520 
Nftro~nzell@ 440 U u./kg 440 630 u ug/kg 630 520 U ug/kg 520 
Isophorone 440U O9/kg 440 630 U ug/kg 630 520 U . O9/kg . 520 
2-Nitrophenol 440 U O9/kg 440 630 U ug/kg 630 520 U· Wg/ks 520 
2,4-0ime'hylphenol, i, .. , . 440 U U9/kg 440 630 U ug/kg 630 520 U u./kg . 520 



NAS CECIL fIELD -- OPERABLE UNIT 4 -- SITE 10 
SEDIMENT -- ORGANICS 

Lab Sample Number: A3T6T A3T6V A3T611 
Site CECIL4 CECIL4 CECIL4 

Locator Cfl0S0l Cfl0SD2 CfloSo2ll 
Collect Dete: 04-APR-95 04-APR-95 04-APR-95 

VALUE QUAL UNITS oL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

bis(2-Chloro.thoxy) moth'no 440 U IIII/kg 440 630 U ug/kg 630 520 U ug/kg 520 
2,4-Dfchlorophonol 440 U ug/kg 440 630 U ug/kg 630 520 U US/kg 520 
1,2,4~Trtchloroben%ene 440 UJ ug/kg 440 630 UJ ug/kg 630 520 UJ ug/kg 520 
N.phth.l0[lt! . 440 U US/kg 440 630 U ug/kg 630 520 U Ug/kg 520 
4-Chloro.nilfne 440 U ug/kg . 440 630 U ug/kg 630 520 U ug/kg 520 
HexachlQrobutadi~~· 440 U us/kg 440 630 U ug/kg 630 520 U ug/kg· 520 
4-Chloro-3-methYlph~not 440 U ug/kg 440 630 U ug/kg 630 520 U US/kg 520 
2·HethylnBphthatene 440 U ug/kg 440 630 U ug/kg 630 520 U US/kg 520 
Hexachlorocyclopentadfene 440 U US/kg 440 630 U ug/kg 630 520 U ug/kg .520 
2,4,6-rrfchloroph<not 440 U us/kg 440 630 U ug/kg 630 520 U ug/kg 520 
2,4,5-Trichlorophonot 1100 U ug/kg 1100 1500 U ug/kg 1500 1200 U ug/kg 1200 
2-chloronaphthoLene 440 u. Ug/kg 440 630 U ug/kg 630 520 U US/kg 520 
2-NitrQanili~ 1100 U IIII/kg 1100 1500 U ug/kg 1500 1200 U ug/kg 1200 
Dimethylphthal.to 440 U ug/kg 440 630 U ug/kg 630 520 U US/kg 520 
Acen8 phthylene 440 U us/kg 440 630 U ug/kg 630 520 U ug/kg 520 
2,6-Dinftrotoluene _ 

.. 
440 U ug/kg 440 630 U ug/kg 630 520 U ug/kg 520 

3·Nltroflnil foe . I 100 U US/kg 1100 1500 U ug/kg 1500 1200 U Ug/kg 1200 
Acenaphthene 440 UJ · IIII/kg 440 630 UJ ug/kg 630 520 UJ US/kg 520 
2,4-0initrophonol 1100 U US/kg 1100 1500 U ug/kg 1500 1200 U ug/kg 1200 
4-Nftrophenol 1100 U US/kg 1100 1500 U ug/kg 1500 1200 U ug/kg 1200 
Dfbenzofuren 440 U US/kg 440 630 U ug/kg 630 520 U ug/kg 520 
2,4~Dinftrotoluene 440 U us/kg . 440 630 U ug/kg 630 520 U . ug/kg 520 
Ofothylphthalato 440 U US/kg 440 630 U ug/kg 630 520 U ug/kg . 520 
4-Chlorophonyl-phonylother 4~O U US/kg 440 630 U us/kg 630 520 U US/kg 520 
FLuoreM' 440 U us/kg 440 630 U ug/kg 630 520 U US/kg 520 
4-liUtroanf l;ne 1100 UJ US/kg 1100 1500 UJ ug/kg 1500 1200 UJ ug/kg 1200 
4,6-0inltro-2-methylphenol "00 U · Ug/kg 1100 1500 U ug/kg 1500 1200 U ug/kg . 1200 
N~NitrosodiphenyLamfne (1) 440 U US/kg 440 630 U ug/kg 630· 520 U US/kg 520 
4-Bromophenyl-phenylether 440 U US/kg 440 630 U ug/kg 630 520 U ug/kg 520 
Hexachlorobenzeno ~40 U US/kg 440 630 U ug/kg 630 520 U US/kg 520 
PentachlQrophenQl 1100 U Ug/kg 1100 1500 U ug/kg 1500 1200 U US/kg 1200 
Phenanthrene ~40 U ug/kg ~~O 630 U ug/kg 630 520 U us/kg 520 
Anthracene 4~0 U US/kg 440 630 U ug/kg 630 520 U Ug/kg 520 
CarbazoLe ~40 U Ug/kg 440 630 U ug/kg 630 520 U US/kg 520 
DI-n-butylphth.lote 92J ug/kg 4~0 57 J ug/kg 620 99J Ug/kg 520 
Flvor,nthenft 440 U US/kg 440 630 U ug/kg 630 520 U US/kg 520 
Pyrenc- 440 U US/kg 4~0 630 U ug/kg 630 520 U US/kg 520 
ButylbenzyLphthalate 440 U US/kg 440 630 U ug/kg 630 520 U IIII/kg . 520 
3,3·0ichlorobenztdfne 440 U ug/kg· 440 630 U ug/kg 630 520 U ug/kg 520 
BenzQ (8) anthracene 440 U US/kg 440 630 U ug/kg 630 520 U· US/kg ·520 
Chrysene 440 U US/kg 440 630 U ug/kg 630 520 U . US/kg 520 
bis(Z-Ethylhoxyl) phth.l.l. . 440 U US/kg .440 630 U ug/kg 630 520 U US/kg 520 
Oi-n-oclylpnth.lot. 440 U . · ug/kg 440 630 U ug/kg 630 520 U IIII/kg .520 
BenZD (b) fluoranthene 46 J US/kg 440 630 U ug/kg 630 .520 U US/kg·. 520 
Benza (k) fluoranthene 440 U US/kg 440 630 U ug/kg 630 .. 520 U US/kg 520 
BenZD (8) pyrene . 46 J .US/kg 440 630 U ug/kg 630 520 U US/kg 520 
Indono (1,2,3-od) pyrene ~O J US/kg 440 630 U ug/kg 630 520 U ug/kg 520 
Dibenl (l!I,h) .nthrfllj:~ne - 440U · US/kg 440 630 U ug/kg 630 520 u. US/kg 520 
son<o ·(g,h, i) p.rylo~ . UJ IIII/kg 440 630 U US/kg 630 520 U US/kg 520 

;LP PESTICIDES/PCBS 90·SOU 
alpha-BHe 2_3 U 

.. 
US/kg 2_3 3_2 U ug/kg 3_2 2_7 U· Us/kg ·2.7 

, 
f: 



NAS CECIL FIELD •• OPERABLE UNIT 4 .. SITE 10 

Lab Sample Humber: A3T6T 
Site CECIL4 

locator CF10SD1 
Collect Date: 04·APR·95 

VALUE QUAL UNITS DL 

beta'8He 2.3 U ug/kg . 2.3 
delt.-BHC 2.3 U' uS/kg 2.3 
gammo-SHC (Lindane) 2.3 U ug/kg, 2.3 
Heptachlor 2.3 U · u./kg 2.3 
Aldrin· .. '., ". . 2.3 U "g/kg. 2.3 
Hoptachlor .po.i~ . 2.3 U ua/kg . . 2.3 
Endo.ul Ion J . 2.3 U ug/kg . 2.3 
DieLdrin- .4.4 U ua/kg 4.4 
4,4'DDE 4.4 U · ug/kg 4.4 
Endrin 4.4 U ug/kg. 4.4 
EndosuL fan II 4.4 U : ugfkg 4.4 
4,4'000 .44 R ug/kg 4 
Endo.ul fon .ul fet •. 4.4 U ua/kg 4.4 
4,4'DDT 4.4 U US/kg 4.4 
Methoxychlor 23 U · ug/kg 23 
Endrin ketone 4.4 U ug/kg 4.4 
Endrln aldehyde 4.4 U us/k. 4.4 
aLpha·Chlordan. 2.3 U u9/kg 2.3 
ganma'ChLordone 2.3 U ug/kg 2.3 
Tox8phene . 230 U U9/k9 . 230 
ArocLor-1016 44U ug/kg 44 
ArocLor"1221 89 U ug/kg . 89 
Aroclor·1232 .~4 U ug/kg 44 
~rocLor-1242 44 U ug/kg 44 
Aroclor-1248. 44 U ug/kg 44 
~rocLor-1254. 44 U ug/kg 44 
ArocLor-1260' 44 U ug/kg 44 

U • lOT DETECTED J • ESTIMATED VALUE 
. UJ ~ REPORTED OUANTITATION LIMIT IS QUALIFIED AS. ESTIMATED 
. R " RESULT ,IS REJECTED AND UNUSABLE 

SEDIMENT •• ORGANICS 

A3T6V A3T6W 
CECIL4 CECIL4 
CF10SD2 CF10SD2D 

04·APR·95 Q4·APR·95 
VALUE QUAL UNITS DL VALUE QUAL UNITS 

3.2 U u./kg 3.2 2.7 U ·ug/kg 
3.2 U u./kg 3.2 2.7 U . ug/kg 
3.2 U ug/kg 3.2 2.7 U ug/kg 
3.2 U u./k. 3.2 2.7 U' US/kg 
3.2 U ug/kg 3.2 2.1U ugfkg 
3.2 U u./kg 3.2 . 2.7 U "g/kg . 
3.2 U ug/kg 3.2 2.7 U ug/kg 
6.2 U u./k. 6.2 5.2 U uS/kg 
.37 J ug/kg 6 5.2 U .' ug/kg 
6.2 U ug/kg 6.2 5.2 U ug/kg 
6.2 U ug/kg 6.2 5.2 U . ug/kg 
1.5 J ug/kg 6 1.5 J ug/kg 
6.2 U ug/kg 6.2 5.2 U US/kg .. 
6.2 U ug/kg 6.2 3.7 J ug/kg 
32 U ug/kg 32 27 U ugfkg 

6.2 U u./k. 6.2 5.2 U. . US/kg 
6.2 U ug/kg 6.2 5.2 U . ugfkg 
3.2 U us/kg 3.2 2.7 U ug/kg 
3.2 U ug/kg 3.2 2.7 U "9/k9 
320 U ug/kg 320 270 U ug/kg 

62 U ug/kg 62 52 U. uglkg 
130 U ug/kg 130 100 U ugfkg 
62 U ug/kg 62 5Z U . ' .. US/kg 
62 U us/kg 62 52 U "II/kg 
62 U ug/kg 62 52 U . ug/kg . 
62 U U9/ k9 62 52 U US/kg 
62 U ug/kg 62 52 U .. ugfkg 

DL 

. ·2.7 
2.7 
2.7 
2.7 
2.7 
2.r. 
2.7 

.5.2 
5.2 
5.2 
5.2 

5 
5.2 

5 
27 

~.2 
5.2 
2.7 
2.7 
270 
52 

100 
52 
52 
52 
52 
52 



NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SEDIMENT -- INORGANICS 

lab SampLe Number: A3T6T A3T6V A3T6W 
Site CECIL4 CECIL4 CECI L4 

Locator CF10SDl CF10SD2 CF10SD2D 
Collect Date: 04-APR-95 04-APR-95 04-APR-95 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

:LP METALS AND CYANIDE 
Al ... i ..... 1700 rug/kg 40 1810 rug/kg 40 1580 rug/kg 40 
Antimony _53 UJ rug/kg 12 .83 UJ mg/kg 12 .62 UJ rug/kg ·12· 
Arsenic;: 1.3 U rug/kg 20 1.9 U rug/kg 20 1.5 U rug/k~ 20 
Paril..fn 3.1 rug/kg 40 7.6 mg/kg 40 7.1 rug/kg 40 
8eryll hill .27 U rug/k~ 1 .38 U rug/kg 1 .31 U rug/kg 1 
Cactniun .27 U rug/kg 1 .38 U rug/kg 1 _31 U rug/kg 1 
ClIlciWl 186 rug/kg 1000 1470 rug/kg 1000 1900 rug/kg 1000 
Chromh.rn 3.3 rug/kg 2 2.5 J mg/kg 2 3 J mg/kg 2 
Cobal t .27 UJ rug/kg 10 .38 UJ rug/kg 10 _31 UJ mg/kg 10 
copper 1.7 U rug/kg 5 1.6 U rug/kg 5 1.9 U lIl!l/kg 5 
Iron 519 rug/kg 20 478 J rug/kg 20 559 J rug/kg ·20 
lead 2.7 U rug/kg .6 5.4 rug/kg .6 4.5 rug/kg : .• 6 
Magnestun 53.6 U· rug/kg 1000 71 U mg/kg 1000 75.9 rug/kg 1000 
Manganeile 4.3 . rug/kg 3 9.6 rug/kg 3 10 rug/kg 3 
Merc,",ry .13 U lilli/kg .1 .18 U rug/kg .1 .17 U rug/kg .1 
Nickel .• 75 u rug/k~ 8 1.1 U rug/kg 8 .81 U lilli/kg 8 
Potassiun 35 U rug/kg 1000 31.6 U rug/kg 1000 27.2 U rug/kg 1000 
SeleniUl 2.8 J rug/kg 1 1.5 UJ rug/kg 1 1.2 UJ rug/kg. 1 
SHver .27 U rug/kg 2 .38 U rug/kg 2 .• 31 U . lIl!l/kg 2 
Sodl", 293 J . rug/kg· 1000 422 J rug/kg 1000 282 J mg/kg 1000 
Thill I '" 1.6 U rug/kg 2 2.3 U rug/kg 2 1.8 U mg/kg 2 
veo.dl ... 5.1 mg/k~ 10 4.4 mg/kg 10 4.9 rug/k~ 10 
~fnc 2.5 U mg/kg 4 7.5 U mg/kg 4 9.4 U· . lilli/kg 4 
Cy.nld. .13 U mg/kg .5 .19 U rug/kg .5 ,16 U mg/kg .5 

} 

- ~: 

U • NO!'cOETECTED J • ESTIMATED VALUE 
UJ • REPORTED QUANTITATION LIMIT.IS QUALifiED AS ESTIMATED 

. ·.R •• <,..,LT IS REJECTED AND UNUSABLE· . 



Lab S81f1Jle NLJrber: 1.500600090 
Site CECIL4 

Locator CF10S01 
Collect Date: 04-APR-95 

VAlUE QUAL UNITS 

TPH .. . . 

NAS CECIL FIELD -- OPERABLE UNIT 4 -- SITE 10 
SEDIMENT -- TOTAL PETROLEUM HYDROCARBONS 

1.500600090 
CECIL4 
CF10SD2 

04-APR-95 
DL VALUE QUAL UNITS OL VALUE 

1.500600090 
CECll4 

CF10SD20 
04-APR-95 
QUAL UNnS DL 

.. Total petrol""" hydroe.rbons· 710 mgfkg· 67 300 mg/kg 19 200 ";j~'6 

U wWOTOETIiCTED J • ESTIMATEDVAlU£ .............••..•.•.......•.•.••...• 

UJ • REPORTED QUANTITATION LIMIT IS QUAllfIED.ASESTIMATED 
l w RESULT IS.REJECTEO AND UNUSABLE." 

, ~', . 

• ........ · ••• ·.··...i;.·· 
•...........•.•••• , •... 

:"." 



TOC 

NAS CECIL fIELD -- OPERABLE UNIT 4 _c SITE 10 REPORT HO_- 7502 SEDIMENT -- TOTAL ORGANIC CARBON Lab Sample Number: A5D0600090 Site CECJl4 locator Cfl0SDl collect Date: 04-APR-95 
VALUE QUAL UNITS DL 

A5D0600090 
CECIL4 
CFlOSD2 

04-APR-95 
VALUE QUAL UNITS DL 

A5D0600090 
CECIL4 

Cf10SD2D 
04-APR-95 

VALUE QUAL UNITS 

T6tat organiC ~arbon 4600 ntl/kg 130 39000 mg/kg 380 ~8000 ~kQ· 

U # NOT DETECTED J • ESTIMATED VALUE UJ • REPORTED QUANTITATION LIMIT IS QUALIfIED AS ESTIHATED R # RESULT IS REJECTED AND UNUSABLE 

" 

DL 

190 



HITS TABLES 



., 



) 

Lab Sample Number: A500600280 
Site CECIL4 

Locator CF10SS1 
Collect Date: 05-APR-95 

"AS CECIL fIELD OPERABLE UNIT 4 / SITE 10 
SURfACE SOIL HITS REPORT -- REPORT NO. 6433 

A3TA8 
CECiL4 
Cfl0SSl 

05-APR·95 

A500600280 
CECIL4 
Cfl0SS2 

05·APR·95 
VAlUE CUAL UNITS OL VALUE QUAL UNITS DL VALUE cUAl UNITS 

CLP VOLATILES 90·S0W 
Methylene chloride 

CLP SEMI VOLATILES 90·S0W 
Di-n-butylphthalate 

CLP METALS AND CYANIDE 
ALuminum 
Arsenic 
Barium 
Calcilln 
chromilJTl 
Cobal t 
Iron 
Lead 
Magnesium 
Manganese 
Potassil.lTl 
sodium 
Vanadium 

TPH 
Total petroleum hydrocarbons 51 J mg/kg 12 

u = ~OT DETECTEO J = ESTIMATED VALUE 
UJ = REPORTED QUANTITATION LIMIT IS QUALIfIED AS EsTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

- U ug/kg 6 

39 J ug/kg 380 

1960 mg/kg 40 
U mg/kg 20 
U mg/kg 40 
U mglkg 1000 
U mg/kg 2 
U mg/kg 10 

1910 J mg/kg 20 
3.6 filS/kg .6 

48.7 mg/kg 1000 
2.2 mg/kg 3 

- UJ mg/kg 1000 
- U mg/kg 1000 

5.6 mg/kg 10 

26 J mg/kg 

DL 

12 

VALUE 

A3TAC 
CECIL4 
Cfl0SS2 

05-APR-95 
QUAL UNITS 

U ug/kg 

- U ug/kg 

7830 mg/kg 
2.7 mg/kg 

. U mg/kg 
179 mg/kg 
17 mg/kg 

.67 mg/kg 
9150 J mg/kg 

7.1 mg/kg 
94.1 mg/kg 

2.1 mg/kg 
59.4 mg/kg 

200 mg/kg 
28.5 mg/kg 

DL 

6 

400 

40 
20 
40 

1000 
2 

10 
20 
.6 

1000 
3 

1000 
1000 

10 



NAS CECIL FIELD OPERABLE UNIT 4 / SITE 10 
SURFACE SOIL -- HITS REPORT -- REPORT NO. 6433 

Lab Sample Number: A5D0600280 
Site CECIL4 

Locator CF10SS3 
Collect Date: OS-APR-95 

VALUE QUAL UNITS DL 

CLP VOLATILES 90-S0~ 
Methylene chloride 

CLP SEMIVOLATILES 90-SOY 
Oi-n-butylphthalate 

CLP METALS AND CYANIDE 
AlllTlinum 
Arseni c 
BariUTI 
CalciUTI 
Chromium 
Cobalt 
Iron 
Lead 
Magnesillll 
Manganese 
Potassium 
Sodium 
Vanadium 

TPH 
Total petroLeum hydrocarbons 140 J mg/kg 12 

U : NOT DETECTED J = ESTIMATED VALUE 
UJ = REPORTED aUANTITATION LIMIT Is QUALIFIED AS ESTIMATED 
R = P.~SULT IS REJECTED AND UNUSABLE , 

VALUE 

A3TAD 
CECIL4 
CFI0SS3 

D5-APR-95 
QUAL UNITS 

U ug/kg 

21 J ug/kg 

144 mg/kg 
U mg/kg 
U mg/kg 
U mg/kg 
U mg/kg 
U mg/kg 

140 J mg/kg 
1.3 J mg/kg 

15 mg/kg 
1.8 mg/kg 

UJ mg/kg 
U mg/kg 

.74 mg/kg 

OL 

6 

400 

40 
20 
40 

1000 
2 

10 
20 
_6 

1000 
3 

1000 
1000 

10 

A5D0600280 
CECIL4 
CFI0SS4 

05-APR-95 
VALUE QUAL UNITS 

270 J mg/kg 

DL 

14 

VALUE 

A3TAE 
CECIL4 
CF1Oss4 

05-APR-95 
QUAL UNITS 

- U ug/kg 

39 J ug/kg 

582 mg/kg 
- U mg/kg 

10_3 mg/kg 
6350 mg/kg 

- U mg/kg 
- U mg/kg 

406 J mg/kg 
6.8 mg/kg 
115 mg/kg 
8_7 mg/kg 

- UJ mg/kg 
- U mg/kg 

2_6 mg/kg 

DL 

7 

450 

40 
20 
40 

1000 
2 

10 
20 
_6 

1000 
3 

1000 
1000 

10 



j 

NAS CECIL FIELD OPERABLE UNIT 4 1 SITE 10 
SURFACE SOil HITS REPORT -- REPORT NO. 

Lab Sample Number: A5D0600280 
Site CECIL4 

locator C'10SSS 
Collect Date: 05·APR·95 

VALUE QUAL UNITS DL 

CLP VOLATILES 90-S0W 
Methylene chloride 

CLP SEMIVOLATILES 90-S0W 
Di-n-butylphthalat~ 

CLP METALS AND CYANIDE 
Aluninum 
Arsenic 
Barium 
Ca l c hill 
Chromium 
Cabal t 
Iron 
Lead 
Magnesiun 
Manganese 
PotassiLm 
Sodium 
VanadiUfll 

TPH 
Total petroleum hydrocarbons 99 J mg/kg 13 

U = NOT OETECTED J = EsrIMATtO VALUE 
UJ = REPORTED QUANTITAT!ON LIMiT IS QUAlIF1ED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

A3TAF 
CECll4 
CF10SSS 

05·APR·95 
VALUE QUAL UNITS DL 

U ug/kg 7 

- U ug/kg 440 

323 mg/kg 40 
U mg/kg 20 
U mg/kg 40 

3590 mg/kg 1000 
- U mg/kg 2 
. U mg/kg 10 

285 J mg/kg 20 
2.7 mgtkg .6 
103 mg/kg 1000 

6 mgtkg 3 
- UJ mgtkg 1000 
- U mgt kg 1000 

1.3 mgt kg 10 

6433 

VALUE 

A500600280 A3TAH 
CECIL4 CECIL4 

CF10SS5D CF10sS5D 
OS'APR-95 05-APR-95 
CUAL UNITS DL VALUE QUAL UNITS DL 

- U ug/kg 7 

53 J ug/kg 440 

361 mg/kg 40 
U mg/kg 20 
U mg/kg 40 

3830 mg/kg 1000 
- U mg/kg 2 
. U mg/kg 10 

302 J mg/kg 20 
2.9 mg/kg .6 
107 mgtkg 1000 
6.3 mgt kg 3 

- UJ mgtkg 1000 
- U mg/kg 1000 

1.5 mgtkg 10 

92 J mgtkg 14 



NAS CECIL FIELD OPERABLE UNIT 4 / SITE 10 
SURFACE SOIL HITS REPORT -- REPORT NO. 6433 

Lab Salnple Number: A5D0600280 

CLP VOLATILES 90-SoY 
Methylene chloride 

CLP SEMIVOLATILES 90-S0W 
Di~n-butylphthalate 

CLP METALS AND CYANIDE 
Alumimn 
Arsenic 
Bari IJIl 

Calcillll 
ChromillTl 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
PotassiLIJI 
SodiLm 
Vanadit..m 

TPH 

Site CECIL4 
Locator CF10SS6 

Collect Date: OS-APR-95 
VALUE QUAL UNITS 

Total petroleum hydrocarbons 31 J mg/kg 

U = NOT OETECTED J = ESTIMATED VALUE 

OL 

15 

UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R = .ESULT IS REJECTED AND UNUSABLE 

A3TAJ 
CECIL4 
cF1DSS6 

05-APR-95 
VALUE QUAL UNITS 

3 J 

41 J 

1020 
- U 
- U 

6010 
- U 
- U 

1210 J 
7.2 

94.2 
11.7 

UJ 
253 J 
3.4 

ug/kg 

ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

DL 

14 

480 

40 
20 
40 

1000 
2 

10 
20 
.6 

1000 
3 

1000 
1000 

10 



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10 REPORT NO. 6664 
GROUNDYATER -- HITS REPORT -- REPORT NO. 6664 

Lab sample Number: A5D2900200 
Site CECll4 

locator CF10MY1 
Collect Date: 28-APR-95 

VALUE QUAL UNITS DL 

CLP SEMIVOLATILES 90-SOY 
bis(Z-Ethylhexyl) phthalate 

CLP METALS AND CYANIDE 
AlLminum 
Barium 
calciWl 
Chromium 
Iron 
Magnesiun 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Cyanide 

TOC 
Total organic carbon 3 mgll 

u ~ NOT DETEcTED J = ESTIMATED VALUE 
UJ = REPORTED QUANTI TAT ION LIMIT IS CUALIFIEO AS ESTIMATED 
R = RESULT 15 REJECTED AND UNUSABLE 

VALUE 

A49EB 
CECIL4 
CFI0MYI 

2B-APR-95 
QUAL UNITS 

5 J ug/l 

- U ug/l 
- U ug/l 

37500 ug/l 
- U ug/l 
- U ug/l 

19400 ug/l 
- U ug/l 
- U ug/l 

1950 ug/l 
19600 ug/l 

- U ug/l 
2.B ug/l 

DL 

10 

ZOO 
200 

5000 
10 

100 
5000 

IS 
40 

5000 
5000 

50 
10 

A5E0300050 
CECIL4 
Cfl0MYZ 

OZ-MAY-95 
VALUE QUAL UNITS 

Z mgll 

DL VALUE 

MARD 
CECIL4 
CflDMYZ 

OZ-MAY-95 
QUAL UNITS 

U ug/l 

• U ug/l 
IB.5 ug/l 

11400 ug/l 
- U ug/l 

5Z9 J ug/l 
Z670 ug/l 

- U ug/l 
- U ug/l 

704 ug/l 
4150 ug/l 

U ug/l 
• U ug/t 

DL 

10 

ZOO 
ZOO 

5000 
10 

100 
5000 

15 
40 

5000 
5000 

50 
10 



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10 REPORT NO. 6664 
GROUNDWATER -- HITS REPORT --REPORT NO. 6664 

Lab Sample Number: A502900Z00 
Site CECIL4 

Locator cF10M~3 
Collect Date: 2B-APR-95 

VALUE QUAL UNITS DL 

CLP SEMIVOlATllES 90-S0W 
bis(2-Ethylhexyl) phthalate 

ClP METALS AND CYANIDE 
AluminlJTl 
Bar i lIII 
CalcllJll 
Chromium 
Iron 
Magnesiun 
Manganese 
Nickel 
Potassiun 
Sodium 
vanadium 
cyanide 

TOC 
Total organic carbon 

U = NOT DETECTED J = ESTIMATED VALUE 
UJ = REPORTED QUANTI TAT ION LIMIT IS QUALIFIED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

VALUE 

A49E7 
CECIL4 
CF10MW3 

28-APR-95 
QUAL UNITS 

2 J ug/l 

U ug/l 
U ug/l 
U ug/l 
U ug/l 

537 J ug/l 
544 ug/l 

- U ug/l 
- U ug/L 

215 J ugll 
2710 ug/l 
2_7 ug/l 

- U ug/l 

-

DL 

10 

200 
200 

5000 
10 

laO 
5000 

15 
40 

5000 
5000 

50 
10 

A5D2900200 
CECIL4 
CF10MW4 

28-APR-95 
VALUE QUAL UNITS 

2 mgtl 

OL VALUE 

A49E4 
CECIL4 
CFlOMW4 

28-APR-95 
QUAL UNITS 

6 J ug/l 

669 ug/l 
- U ug/l 

2380 ug/l 
- U ug/l 

1320 J ug/l 
605 ug/l 

- U ugll 
- U ug/l 

270 ug/l 
5020 ug/l 

u ug/l 
- U ug/l 

OL 

10 

200 
200 

5000 
10 

laO 
5000 

15 
40 

5000 
5000 

50 
10 



NAS CECIL FIELD -- OPERABLE UNIT 4 / SiTE 10 REPORT NO. 6664 
GROUNDWATER -- HITS REPORT -- REPORT NO. 6664 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

CLP SEMIVOLATILES 90-SOW 
bis(Z-Ethylhexyl) phthalate 

CLP METALS AND CYANIDE 
All .. minum 
BarllJfl 
Calciun 
ChromiLITI 
Iron 
MagnesilJl1 
Manganese 
Nickel 
Potassiun 
Sodium 
Vanadil..JTl 
Cyanide 

TOC 
Total organic carbon 

VALUE 

U = NOT DETECTED J = ESTIMATED VALUE 

A5E0200490 
CECIL4 

CFloMU5S 
ol-MAY-95 
QUAL UNITS OL 

UJ ; REPORTED QUANTI1ATIoN LIMIT IS QUALIFIED AS ESTIMATED 
R = RESULT IS REJECTED ANO UNUSABLE 

VALUE 

A4AHJ 
CECIL4 

CF10MW5S 
01-MAY-95 
QUAL UNITS 

- U ug/l 

949 ug/l 
16.3 ug/t 

14400 ug/l 
- U ug/l 

1680 J ug/l 
1330 ug/l 
49.1 ug/l 
6.9 ug/l 
672 ug/l 

5690 ug/l 
3.1 J ug/t 

. U ug/l 

DL 

10 

ZOO 
ZOO 

5000 
10 

100 
5000 

15 
40 

5000 
5000 

50 
10 

A5E0200490 
CECIL4 

CF10MW5So 
01-MAY-95 

VALUE QUAL UNITS DL VALUE 

A4AHK 
CECIL4 

CF10MW5SD 
01-MAY-95 
QUAL UNITS 

- U ug/l 

1170 ug/l 
16.6 ug/l 

13900 ug/l 
z.5 ug/l 

Z690 J ug/l 
1360 ug/l 
49.6 ug/l 

. U ug/l 
664 ug/l 

5460 ug/l 
5.6 ug/l 

. U ug/l 

DL 

10 

ZOO 
ZOO 

5000 
10 

100 
5000 

15 
40 

5000 
5000 

50 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

A3REM 
CECIL4 
CF10SW1 

04-APR-95 
QUAL UNITS 

NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10 
SURFACE WATER -- HITS REPORT -- REPORT NO. 7420 

DL VALUE 

A3REMF 
CECIL4 

CF10SW1F 
04-APR-95 
QUAL UNITS DL VALUE 

A3RF1 
CECI L4 
CF10SW2 

04-APR-95 
QUAL UNITS 

CLP METALS AND CYANIDE 
Aluminln 
Calcilfll 
Iron 
M8gnesiWl 
Manganese 
sodium 
Vanadium 

1030 ug/l 200 
14000 ug/l 5000 

330 ug/l 100 
1000 ug/l 5000 

12 ug/l 15 
1770 ug/l 5000 
3.9 ug/I 50 

U = NOT DETECTED J = ESTIMATED VALUE 
UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R = P~SUlT IS REJECTED AND UNUSABLE 

. U ug/l 200 340 ug/l 
13100 J ug/l 5000 10600 ug/l 

. U ug/l 100 - U ug/l 
928 ug/l 5000 922 ug/l 
6.1 ug/l 15 10.7 ug/l 

1840 ug/l 5000 2000 ug/l 
1.8 ug/l 50 1.9 ug/l 

.' 

OL 

200 
5000 

100 
5000 

15 
5000 

50 

VALUE 

A3RF1F 
CECIL4 

CF10sW2F 
04·APR·95 
QUAL UNITS 

. U ug/l 
10000 J ug/l 

. U ugll 
863 ug/l 
7.4 ug/l 

2030 ug/l 
1.1 ug/l 

DL 

200 
5000 

100 
5000 

15 
5000 

50 



Lab Sample Number: 
Site 

Locator 
collect Date: 

VALUE 

A3RF5 
CECIL4 

CF10SW2D 
04-APR-95 
QUAL UNITS 

NAS CECIL FIELD .. OPERABLE UNIT 4 I SITE 10 
SURFACE WATER -- HITS REPORT -- REPORT NO_ 7420 

A3RF5F 
CECIL4 

CF10SW2DF 
D4-APR-95 

Dl VALUE QUAL UNITS Dl 

ClP METALS AND CYANIDE 
AllJTlinl.JTl 
CalciLITI 
Iron 
Magnesiun 
Manganese 
Sodium 
VanadilJ1l 

- U ug/l 200 
9750 ug/l 5000 

- U ug/l 100 
880 ug/l 5000 

10-1 ug/l 15 
1990 ug/l 5000 
1.6 ug/l 50 

U = NOT DETECTED J = ESTIMATED VALUE 
UJ = REPORTED aUANTITATIoN LIMIT IS CUALIFIED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUS~BLE 

- U ug/l 200 
9280 J ug/l 5000 

- u ug/l 100 
831 ug/l 5000 
6.6 ug/l 15 

1880 ug/l 5000 
1.2 ug/l 50 



NAS CECIL fIELD -- OPERABLE UNIT 4 I SITE 10 REPORT NO. 6435 
SURfACE ~ATER -- HITS REPORT -. REPORT NO. 6435 

Lab Sample Number: ASD0500160 
Site CECIl4 

Locator CF10S~1 
ColLect Date: 04-APR-95 

VALUE QUAL UNITS Dl VALUE 

II 

N () I-t I T3 " 
VO[6..-h/~s 

S evv~ v'O I<<-fr/es 

A3REM 
CECll4 
Cf10s~1 

04·APR-95 
QUAL UNITS 

~S -h ~ Id.es/P( 85 

U = NOT DETECTED J = ESTIMATED VALUE 
UJ = REPORTED CUANTITAT10N LIMIT IS QUALIFIED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

,-

Dl 

A5D0500160 
CECll4 
Cf10S~2 

04-APR-95 
VALUE QUAL UNITS Dl VALUE 

AJRfl 
CHll4 
Cfl0S~2 

04-APR-95 
QUAL UNITS Dl 



NAS CECIL FIELD -- OPERABLE UNIT 4 I SITE 10 REPORT NO. 6435 

SURFACE YATER -- HITS REPORT -- REPORT NO. 6435 

lab Sample Number: A5D0500160 
Site CEcIl4 

locator CF10S~20 

CoLLect Date: 04"APR-95 
VALUE QUAL UNITS Ol 

U = NOT DET~CIED J = ESTIMATED VALUE 
UJ : REPORTED CUANTITATloN LIMIT IS QUALIFIED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

VALUE 

A3RF5 
CECIL4 
Cfl0S~2D 

D4-APR'95 
QUAL UNITS OL 



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10 
SEDIMENT -- HITS REPORT -- REPORT NO. 

lab Sample Number: ASD0600090 
Site CECIL4 

Locator CF10SDl 
Collect Date: 04-APR-95 

VALUE QUAL UNITS DL 

CLP VOLATILES 90-S~ 
2·Butanone 
Toluene 

ClP SEMIVOLATILES 90-~ 
Di-n-butylphthalate 
Benzo (b) fluoranthene 
Benzo (a) pyrene 
lndeno (1,2,3-cd) pyrene 
Benzo (9,h,i) perylene 

CLP PESTICIDES/PCBS 9O-S0~ 
4,4-0DE 
4,4-DDD 
4,4-DDT 

CLP METALS AND CYANIDE 
A[uninum 
Barium 
Calcilnl 
Chromium 
Iron 
Lead 
HagneslllTl 
Manganese 
Selenium 
Sodium 
Vanadium 

TPH 
Total petroleum hydrocarbons 710 rug/kg 67 

TOe 
Total organic carbon 4600 rug/kg 130 

V = NOT DETECTED J = ESTIMATED VALVE 
VJ = REPORTED QVANTITATION LIMIT IS QVALlfIED AS ESTIMATED R - ·'I:suLT IS REJECTED AND UNUSABLE 

A3r6T 
CECIL4 
CF10SDl 

04-APR-95 
VALUE QUAL UNITS DL 

4 J us/kg 13 
6 J ug/kg 13 

92 J ug/kg 440 
46 J ug/kg 440 
46 J ug/kg 440 
40 J u9/kg 440 
43 J ug/kg 440 

U ug/kg 4.4 
R us/kg 4 
U ug/kg 4.4 

1700 mg/kg 40 
3.1 mg/kg 40 
186 mg/kg 1000 
3.3 mg/kg 2 
519 mg/kg 20 

- U mg/kg .6 
- U rug/kg 1000 

4.3 mg/kg 3 
2.8 J mg/kg 1 
293 J fig/kg 1000 
5.1 rug/kg 10 

, 

7419 

A5D0600090 
CECIL4 
Cfl0SD2 

04-APR-95 
VALUE QUAL UNITS 

300 mg/kg 

39000 rug/kg 

A3T6V 
CECIL4 
CF10SD2 

04-APR-95 
DL VALUE QUAL UNITS DL 

6 J ug/kg 19 
13 ug/kg 19 

57 J ug/kg 620 
U uS/kg 630 
U ug/kg 630 
U ug/kg 630 
U us/kg 630 

.37 J Ug!kg 6 
1.5 J ug/kg 6 

- U ug/kg 6.2 

1810 fig/kg 40 
7.6 mg/kg 40 

1470 rug/kg 1000 
2.5 J rug/kg 2 
478 J rug/kg 20 
5.4 mg/kg .6 

- V rug/kg 1000 
9.6 mg/kg 3 

- VJ rug/kg 1 
422 J mg/kg 1000 
4.4 rug/kg 10 

19 

380 



NAS CECIL FIELD -- OPERABLE UNIT 4 / SITE 10 
SEDIMENT -- HITS REPDRT -- REPORT NO. 7419 

lab Sample Number: A500600090 

CLP VOLATILES 90-SOW 
2·Butanone 
Toluene 

CLP SEMIVolATILES 90-S0U 
Oi~n-butylphthalate 

BenZD (b) fluoranthene 
BenzD (a) pyrene 
Indeno (1,2,3-cd) pYrene 
Benzo (g,h,i) perylene 

CLP PESTICIDES/PCBS 9O-S0W 
4.4-00E 
4,4-000 
4,4-DDT 

CLP METALS AND CYANIDE 
AtUllim.lT1 
BarilJll 
CaLcllxn 
chromiLJTl 
Iron 
Lead 
Magm~s tum 
Manganese 
Setenil.m 
Sodh.lTl 
VanadilJT1 

TPH 

Site CECIl4 
Locator CF10SD2D 

collect Date: 04-APR-95 
VALUE QUAL UNITS 

Total petroleum hydrocarbons ZOO mg/kg 

TOC 
Total arganic carbon 58000 mg/kg 

u ~ NOT OETECTED J = ESTIMATED VALUE 

OL 

16 

790 

UJ = REPORTED QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R = RESULT IS REJECTED AND UNUSABLE 

A3T6W 
CECIL4 

CF10S020 
04-APR-95 

VALUE QUAL UNITS DL 

7 J ug/kg 16 
- u ug/kg 8 

99 J ug/kg 520 
U ug/kg 520 
u ug/kg 520 
U ug/kg 520 
U ug/kg 520 

- U ug/kg 5.2 
1. 5 J ug/kg 5 
3.7 J ug/kg 5 

1580 mg/kg 40 
7.1 "'9/k9 40 

1900 mg/kg 1000 
3 J mg/kg 2 

559 J mg/kg 20 
4.5 mg/kg .6 

75.9 mg/kg 1000 
10 mg/kg 3 

- UJ mg/kg 1 
282 J filg/kg 1000 
4.9 mg/kg 10 
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APPENDIX E 

ANALYTICAL DATA FROM PREVIOUS INVESTIGATIONS 





Compilation of Analytical Data from Previous Investigations 
Operable Unit 4 - Site 10 

This appendix contains analytical data presented in the following 
documents: 

1. Year-End Report of Groundwater Monitoring at NAS Cecil Field 
Jacksonville, Florida, Geraghty & Miller, 1985. 

Includes quarterly results for monitoring well SA-2 for the 
period between 4/12/84 and 2/20/85. 

Note that monitoring well SA-2 was renamed 10-1 and CEF-10·-1 
in reports subsequent to Geraghty & Miller, 1985. 

2. Draft-Final RCRA Facilities Investigation Report, Naval Air 
Station Cecil Field, Jacksonville, Florida, Harding Lawson 
Associates, 1988. 

Includes data from one round of sampling conducted pn 7/10/87. 
The wells sampled included 10-1 (former SA-2) , 10-2, 10-3, and 
10-4. These wells were later renamed CEF-10-1D, CEF-10-2, 
CEF-10-3S, CEF-10-4S, respectively, during the most recent 
investigation of the site. 
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GERAGHTY & MILLER, 1995 
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YEAR-END REPORT OF 

GROUND-WATER MONITORING AT 

NAS-CECIL FIELD 

JACKSONVILLE, FLORIDA 

Prepared for 

SOUTHERN DIVISION, NAVAL FACILITIES ENGINEERING COMMAND 

Charleston, South Carolina 

July 1985 

GERAGHTY & MILLER, INC. 

Ground-Water Consultants 

14310 North Dale Mabry Highway, Suite 200 

Post Office Box 271173 

Tampa, Florida 33688 
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Well 
Numbe~ 

SA-l 

SA=z 

S-l 

S-2 

S-3 

S-4 

TABLE 1. WATER-LEVEL ELEVATIONS AND FIELD 
PARAMETERS MEASURED DURING THE FIRST 

YEAR OF QUARTERLY SAMPLING 

Parameter 

Water-level 1/ 
elevation (ftomsl) 
Temperature, C 
pH 
Specific conductance 

(umhos/cm) 

Water-level 

;!~~:;!~~r~:to~Sl)l/ 
pH 
Specific conductance 

(umhos/cm) 

Water-level 1/ 
elevation (ftomsl) 
Temperature, C 
pH 
Specific conductance 

(umhos/cm) 

Water-level 
elevation (ftomsl) 1/ 
Temper a tur e , C 
pH 
Specific conductance 

(umhos/cm) 

Water-level 
elevation (ftomsl) 1/ 
Temperature, C 
pH 
Specific conductance 

(umhos/cm) 

Water-level 1/ 
elevation (ftomsl) 
Temperature, C 
pH 
Specific conductance 

(umhos/cm) 

1st 
Quarter 
4/12/84 

70.20 

7.26 

420.00 

63.23 

7.26 

390.00 

72.04 

4. 92 

90.00 

70.48 
17 • 5 

4. 97 

<50.0D 

70.27 
19.00 

5.31 

50.00 

47.59 
19.00 

300.00 

6 

2nd 
Quarter 
7/10/84 

68.62 
23.00 

500.00 

61. 78 
24.00 

460 .00 

70.06 
24.00 

140.00 

67.69 
22.00 

(50.00 

67.89 
23.00 

(50.00 

46.31 
23.00 

400.00 

3rd 
Quar ter 
10/17/84 

68.92 
21.00 
6.97 

500.00 

62.49 
21.00 
7.29 

430.00 

70.37 
22.00 

4.93 

130.00 

68.69 
22.00 
5.70 

<50.00 

68.60 
23.00 
5.44 

55.00 

46.63 
21. 00 
7.02 

380.00 

4th 
Quarter 
2/20/85 

67.34 
21.00 
7.30 

410.00 

61. 64 
20.00 

9.60 

470.00 

69.67 
19.00 

5.11 

110.00 

66.59 
18.00 

6.10 

(50.00 

67.68 
16.00 

5.71 

55.00 

46.60 
18.00 

7.11 

300.00 

I 
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TECHNICAL SERVICES, INC. 
ENYlItONMEHTAl CONSULT.l.HTS -INDUSTRIAl CHEMISTS 

OFFICE 2Hl SWAN ST. - P.O. BOX 5232'3 

LABORATORIES lro-l07 STOCKTON STREET 

JACKSONVILLE, FLORIDA 32201 

(9C") 353-5761 

\ 

La bo r.rtory No. 554 I 1 ~~=a~v~2~3~ _____ . 19~=~4 ___ 

Sample aI ___ ---C'":..:A.:..:-:...~=" __________ _ 

~e Receiyed __ ...;A:..:;J:..r:..-i.:.l_'..:3:..:,_1:..:9;...8_4 _____ _ 

Marks: 

GERACH:r & HILLER, INC •• Post Office Box 271173. 

Ta~pa. florida 33683 ATTN: Hr. fred Seguiti 

SA-c, Cecil fie2d 
AtA CS:: - 10-11) 

CERTIFlCATE OF ANAlYSIS OR TESTS 

Arsenic, :0;;/1 

Bariu:Il, r.:;;/1 
Ca:::iu=, =;;/1 
Chro::iu::, ~g/l 

Leaj, t!lg/l 
Herc'~ry, =;:;/1 
5el~ni'~::, =;;/1 
Sil~.;e['" t ':'0/1 

Cop;Jer, c;;/l 
Iron, =><;/1 
Xa::.~a.n~sa, r:g/l 
Zin:, ~g/1 

~; i : rat elm g / 1 ~l 

Hydr~;:;~~ Sul:ide, rng/l 
Chlor"lde, mg/2 
F1uori·:e, "gil 
pn 
Sulfete, mg/l 
Total Dlssolved 5011:3, =;;/1 

Endrin, p;:::l 
Linda::e, ppro 
Heth~xyc~lor, ppm 
Toxap~ene, PP:Il 
2,4-::>, P;J=> 
2,4,5~f (Silvex) PP::l 

Gross Al;~a, pCi/lite~ 

Cross Beta, pei/lite:-

',ota1 Organic nalide 

..:: 0.002 
0.015 

'(0.00;; 
,0.010 
':::'0.030 

o.oooe 
..:..0. 003 
..::0.006 
':'0.003 

0.032 
a . a 11 
0.023 
0.006 
a . 5 
7.8 
0.754 
7. 6 
6 • J-. 
211 

..::0.00002 
':::'0.00001 
LO.OOOl 
,,0.0002 
,0.001 
.:::.0. 0005 

4~3 

3:-2 

5:! ug/l 

·S~~~le~ental Report 
Respect1uliy submitttd. 
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CC)'ft.pou"d 

ChlorCllt'''''"1' 

CI\!orofo".. 

tl\IDf'OOl'nll'l'IlP 

C»I6RICCiE A;(ALTTICAL. ASSOCIATES. IPlC .. 

S.llllpi f )0: 
eM 10: 

ConCfntrltion u9/1 -8.01953 

0.1 

0.1 

JIJ •s. EP .... 198Z .... ~t"Od\ lor Or(UnH CI'I~le ... l ""10""\1\ of Munlet;! .. 1 ."d IndllHrul 
WHt.·.t~l". (PA ovIJ/4~Q".")). t.~A)lRSl. CI nc. I ntI'" I , \,1"10. 

2Cg. ... c .. "tr.tlon' Irlo' tn." ,,,, dUt(."otl 1,.lt Ire IrH tll.nl • 
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Laboratory No. 60202 

TECHNICAL SERVICES, INC. 
ENV1RONMENTAL CONSULTA.HTS -INDUSTRIAL CHEMISTS 

OFFICE 2471 SWAN ST. - P.O. BOX 52329 

LA80P.ATORIES 103-107 STOCKTON STREET 

JACKSONVILLE. FLORIDA 32201 

(904) 353-5761 

Au 5uS t 15 

1 
___ ~~~a~'~e~~ ______________________ _ 

Sample 0 ~ -

Date Received J u 1 Y 11. 1984 

• 1 ~,=-4::...-_ 

For Geragh~y & Miller, Inc., P. O. Box 271173, Tampa, Fl. 33688 

Marks: Cecil Field - 7/10/84 

SWI-CF 
CERTIFICATE OF AN"LY~ OR !fSTS 

;,r.A F-Io-
S-l-CF ~A 2-CF S-4-CF 

Ars·::nic t "'gil : <. 002 <.002 (.002 (.002 

Bariu:::, n:g!l: 0.022 0.039 0.014 0.045 

Cac::-.i um, ms/l : 1.0.005 .(0.005 ..e.0.005 <..0.005 

Chro::lium, Illg/1: ..e.o. a 10 4),010 ..e.0 . 010 "".010 

Lead, mg/l : <"0.03 LO.03 0.039 LO.03 

Mercury, mg/l: 1..0002 <.,.0002 1.. 0001 .(.0001 

Sel'2niu;.J, mg/l: /...0.002 <"0.002 .::,.0. 002 LO.002, 
~ 

Silver, !:lg!1 : .(0.005 <.D.OOS La. 005 LO.005 

pH 7.05 4 .75 7.70 7.65 

Total Dissolved 170 102 253 245 

Solds, mg/l : 

Chloride, mgll : 30.0 22.5 12.1 8.41 

Sulfate, mg/l : 19.5 3.45 4.60 6.90 

Nitrate, mgllN: 0.350 0.023 0.005 0.009 

F1uroide, mgll : 0.145 0.062 0.655 0.317 

Iron, IllS/1 : 0.962 2.71 0.158 0.753 

Respect1ully submitted. 
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TECHNICAL SERVICES, INC. 
ENVIRONMENTAL CONSULTANT~ -INDUSTRIAL CHEMISTS 

OFFICE 2471 SWAN ST. - P.O. BOX 52329 
LABORATORIES 103-107 STOCKTON STREET 

JACKSONVILLE. FLORIDA 32201 
(904) 353-5761 . 

Laboratory No. 60202 Au gu s t 1 5 • 1 ~_4 __ 

Sampleof ______ w~a~t~e~r ___________________ _ 

Oat! Rl!Ceived ___ .:.J..:u..:l~y~l:..l:...:.., ~1..:9..:8_4 ____________ _ 

For 
Geraghty & Miller, Inc., P. O. Box 271173, Tampa, Fl. 33688 

Marks: SA 2-Cr Cecil Field 
+>- I:.I't CE F" - (0- I 

MET~OD Eal-AII Units p=b 

Bromodichloro~ethane 
Bromoform 
Brorr.omethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Dibromochlorornethane 
1,2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Dichlorodifluorornethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethene 
Trans-l,2-Dichloroethene 
l,2-Dichloropropane 
Cis-l,3-Dichloropropene 
Trans-l,3-Dichloropropene 
Methylene Chloride 
l,l,2,2,-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
l,l,2-Trichloroethane 
Trichloroethene 
Trichlorofluorornethane 
Vinyl Chloride 

BDL.BELOW DETECTION LIMIT 

CERTIFICATE OF ANALYSIS OR TEST 

CONCENTRATION 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
1.6 
BDL 
BDL 

Respectfully submitted. 

DETECTION LIMIT 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 < 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

l.A8QRATORY ID. NO. 112145 
.Y·-L __ ~_~~ ________ -6~--L 
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TECHNICAL SERVICES, INC. 
ENVIRONMENTAL CONSULTANTS -I"!DUSTRIAL CHEMISTS 

OFFICE 2471 SWAN ST. - P.O. BOX 52329 

LABORATORIES 103·107 STOCKTON STREET 

JACKSONVILLE. FLORIDA 32201 

(904) 353·5761 

Laboratory No. 63003 November 7 , 19..:::8:::4~_ 

Sample of_' __ -'''.;..:'A-'-'S'''T=--'E''-''''''A..:.T::.;E:::.;R''-_______ _ 

Date R ece ived _-""O-"-c .... t",o-"b.=e.=r--=1,,,8 .... , --=:1.::.9"'8..;.:4 ____ _ 

For 

Marks: 

GERAGHTY & MILLER, P.O. Box 271173, Tampa, FL 33688 

Attn: Mr. Fred Sequiti 
Project No. T290CF1, -!'ShlAr--c'72'=-"f'e:i"~ 10/17/84, 1315 hrs. 

At.4\ Cb· 'ID-I 
CERTIFlCATE OF ANALYSIS OR TESTS 

Chloride, mg/l: 
Sulfates, mg/l: 
pH: 
Specific Conductance, ~hos/crn: 
Total Dissolved Solids, rng/1: 
Nitrate, mg/l N: 
Iron, mg/l: 
Fluoride, mg/l: 

Arsenic, mg/l: 
Barium, mg/1: 
Cadmium, mg/l: 
Chromium, mg/l: 
Lead, mg/1: 
Mercury, mg/l: 
Selenium, mg/1: 
Silver, mg/l: 

Respectfully submitted, 
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13.0 
<3 

7.8 
400 
224 
<0.02 

0.06 
0.961 

<0.002 
0.021 

<0.005 
<'0. 01 
<0.03 

0.0002 
<0.005 
<0.005 



TECHNICAL SERVICES, INC . 
. . ' 

ENYlRONMENTAL CONSULTANTS -INDUSTRiAl CHEMISTS 
OFFICE 2471 SWAN ST. -~O. BOX 52329 

LABORATORIES 103-107 STOCKTON STREET 
JACKSONVILLE, FLORIDA 32201 

(904) 353-5761 

Laboratory No. 63003 November 7 , 19 84 

Sample of .... : __ ~W-'"A""S~T.!=Ec!:w~A..,T.!=E:..!:R'--_______ _ 

Date Received October 18 1984 

for 

Marks: 

GERAGHTY & MILLER. P.O. Box 271173, Tampa, FL 33688 
Attn: Mr. Fred Sequiti 
Project No. T290CF1, SA=Z-CF, 10/17/84, 1315 hrs. 

P-f:,A CE:~ -10- I 

CERTIFICATE OF ANAlYSIS OR TESTS 

EPA ~lethod 601 

Bromodichloromethane 
Bromoform 
Bromomethane 

CONCENTRATION.pDb 

BDL* 
BDL 

Carbon tetrachloride 
ChlorobE;1Zene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
l,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l,4-DichlorobenzEne 
Dichlorodifluoromethane 
l,l-Dichloroethane 
l,2-Dichloroethane 
l,l-Dichloroethene 
trans-1,2-Dichloroethene 
l,2-Dichloropropane 
cis-l,3-Dichloropropene 
trans-l,3-Dichloropropene 
Methylene chloride 
l,l,2,2-Tetrachloroethane 
Tetrachloroethene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
TrichlorofluoromEthane 
Vinyl chloride 
*BDL • Below Detection Limit 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Respectfully submitted. 

DETECTION LIMIT.DDb 

1.0 
1.0 

.1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

lABORATORY ID. NO 1.2'45 
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TECHNICAL SERVICES, INC. 
ENVlRONMHiTM CONSULTANTS -INDUSTR1AI. CHEMISTS 

OFFICE 2~71 SWAN ST . ...!. P:O. BOX 52329 

L~60?ATORIES 103·107 STOCK1"ON STREET 

JACKSONVILLE, FLORIDA 32201 

it ,. 

(9().I) 353·5761 

LaboT2tOry No. 63003 November 7 , 19 84 

Somp!e of WASTEl-iATER 
, 

Dille Recei~ed October 18. 1984 

For 

Marks: 

GERAGHTY & MILLER. P.O. Box 271173, Tampa, FL 33688 

Attn: Hr. Fred Sequiti 
Project No. T290CFl, -5i< 2-Cr, 10/17/84, 1315 hrs. 

AkA CCt:-ID-1 

CERTIFICATE OF ... "' .... LYSIS OR TESTS 

E?A Hethod 602 

BEnZEne 
It::yl BenzEne 
Toluene 
Xylenes 

COKCINTRATIOK.ppb 

BDL+. 
BDL 
BDL 
BDL 

*BDL-Belo~ Detection Limit 

Respect1ully submitted. 
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DETECTION LIHIT,ppb 

1.0 
1.0 
1.0 
1.0 
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TECHNICAL SERVICES, INC. 
E:,':I ~C!,.y. ENTAL CONSULTANTS - IN DlJSTRIAL CH::M ISTS 

OFFICE 2471 SWAN ST. - PO. BOX 52329 
L'!'SC".ATCnIES 103-107 STOCKTON SI"EET 

JACKSONVILLE. FLC;:(!DA 32201 
(9':'4) 353·5751 

Sai""":;::a of~ __ -">·-,,'~..:..T;:...",,,-~ ___________ _ 

Fe-':r..:=.rv 10. 1ge5 

For ______ (""'.-,;.;, ':...:!:.!.,c,",~:.:..;:"· "'0 "T";'R P Q ?Qx 271173, Ta:Jlpa, FL 33688 
Actn: Mr. Fred S?quiti 

Mar~s: 
Cecil Fi~ld, 2/20/85 

CERTlf!CATE OF ANALYSIS OR TESTS 
. -AIo.A C6f'-IO - I 

S -l-CF S -,(, -CF 'SA 2 CF 

5.0 7.0 8.2 

89 209 293 

ArSeniC, :::g/l: (0.002 (0.002 <0. 002 

0.028 0.042 0.063 

Cac~,i~:-:":'b/l: (0.005 (0.005 (0.005 

C:-.r~r.i~., r.~/l: (0.01 (0.01 (0.01 

;'22e. wg/ 1: (0.02 (0.03 (0.03 

~:-::rCiJry I ~g/l: (0.000: 0.0002 0.0002 

(0. 003 (0.003 <0.003 

SilVEr, mg/l: (0.005 (0.005 (0. 005 

Iror., "'g/l. 6.47 1.24 0.31 

Cr.lorie., [:1g/1: 26.4 8.5 12.4 

Sul:",e, mg/l: 4 (1 (1 

flJ.Jrice, rr.~Jl: 0.061 0.353 0.916 

(0.02 (0.02 (0.02 

Re,::>"ctiJ!ly 5ubmit1ed • 

. TEcn,:0'SERVICES ... INC, 

.,. "~~~'~(I e. 
A-59 

j' 

SW-! -CF 

6.9 

186 

(0. 002 

0.069 

<0.005 

<0.01 

<0.03 

(0.0002 

(0.003 

<0, 005 

1.54 

24.1 

26 

0.232 

O.ibO 
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TECHNICAL SERVICES, INC. 

EH,-';'O"'''I[I'HAL CO",SULTANTS -I~!)U~-;RI"L CHEMiSTS 

OFF'CE 2471 S,\'AN ST. - PO 3CX ~2J29 

L;.3,::;p.-" .. iORIES 103-107 STOCKTO'; STREET 

JAC>(SONVILLE. FLORIDA 32201 

(90)4) 353-5761 

S.""';:!o 01_' __ ·,,"'·:,,"A'~. -""'0"'''-____________ _ 

For _____ G::.:"'·?..::-~.:..:G"'.;..'_'T'_'i A~:D. ~\IL~E"', P.D. Eox 2i1173, Tat:l?3, FL 33688 

A~tn: }~t'* rr~d S~quiti 

Cecil Field, 2/20/85, SA 2 CZ' Ak..A Cet: -ID- (' 

CERT"IFIC,.t..TE OF .... SA!.YSIS OR TESTS 

~ 9 05 

E?A Metho': 601 

Brc~odichloro~e~hane 

CO~CESTRATIOS,p?b 

BDL* 
BDL 

DETECTIO~ LIMIT,P?b 

1.0 

D!' o j;"1 0;-:-: e t "no. n e 

C~rtan tetrachIoride 
C:,]orob2nze;le 

2-Ch10rc2th~'1\'inyl ether 

C'n1·.:.rofwrm 
eh lor 0 ro.;: !. r. a n E: 

Dibro~ochloro~ethane
 

1,~-~ichlorct2nzcne 

1!2-Dichloro~~n2E~E 

1!!-~jchl~rc~2~zene 

DichJorodifluoro~Ethi
Ge 

1,1-Dic~lo~oEthane 

l,2-Dichloroet~ine 

1,1-DichloroEth~ne 

tr2ns-l,2-Cii.:.hlorocthene 

l,2-Gj~hloro?ro~aGe 

cis-l,3-Dich2oropropene 

tr~~s-l,3-Dichloro?ropE
ne 

~ethvlene chloride 
l,l,i,2-Tetrachloroethane 

Tetrachloroethene 
1,l,l-Trichloroethane 

l,l,2-Trichlcroethane 

TrichloroeLh~ne 

Trichlorcfluoro~Ethane
 

Vinvl .:.hloride 
*~DL ~ 5Elo~ Detection Limit 

EDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
EDL 
BDL 

R";;>eCtfully su~mlt:!Id, 

11-61 

1.0 
1.0 
1.0 
1.0 
1.0 

10.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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HARDING LAWSON ASSOCIATES, 1988 





A Report ?rEpared for 

Department cf the ~avy 
Southern Division 
tlaval FeciiitiE5 Engineering CCf7lmand 
2155 Eagle Drive 
North Charleston, South Carolina 

["f..FT FH,Al RCRA n,CHlT1ES lNVESTlGAT10N 
N~VAl AIR STATION CECll F1ElJ 
J;CKSOJ,V,LLE, FlGRJ~A 

HlA Jc~ Ko. 2176,058.12 

Jerr'old )i .• Trezzo 

Z~~. 
?:'erce L. cha."lcler, Jr., P.E. 0-
J..s soci a te Ensinee r 

Hareing Lawson Associates 
6220 Westpark Drive, SUite 100 
Houston, Texas 77057 
Telephone: (713) 789-6050 

March 17, 1968 

RE?ORT 

HuO'in; L... ...... ol"Il.,"c.c:I.r,. 
~ 
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JTC OATA REPORT 87-302 

TADLE 13 

R8sults of VOA Analysis on Water Samples 

VOLI,TILE ORGANICS 

ACROLEIN 
ACRYON 1 TRILl: 
BENZENE 
BROMOFOR:1 
GI<OMOMETHfu'lE 

HLA 10: 
JTC 10: 

CARBON Ti::TRACHLOR1DE 
CHLORODE~ZENE 

CHLOROOI n ROMOMETHfu'iE 
CI{LO ROE TH!'".'1 E 
CHLO RO.V!.ET~-iI\.I..~E 
2-CHLOROSTlrfLV::·fJ.'L ETl·:i.::~ 

CI{LOROFORM 
01 CelLO ROBROMOMETHfu'iE 
l, l-OICHLOROE';'~-ifu'lE 
l,2-0ICI-lLOROETI-lANE 
l, 1-01 CfiLO l{OETHYL ENE 
1. 2-01CHLOROPI,OPfu'1S 
Tfv\.'l5-1, ]-01 CELO!Wl'llOl'ENE 
ETHYLBENZSN 1;: 

~!ET I-ffL E" E CHLO IZl 0 t: 
1,1,2,2-TETRAGILOROCTlil\Nr:: 
TETRACHLO ROr::THYL r::NE 
TOLUENE 
1, 2-T R."'-'l 5-01 CHLO RO!::TI-ffLENE 
l, 1, I-TIUCHLOROETll,\"'lS 
1 , 1, 2 -T Rl CHLa ](OETIi AN E 
TRIGelLOROETHYLENE 
T RI CHLOROfLUOROMETHfu'lE 
VINYL CHLORI OE 
C15-1, 3-01 CHLOROPP.OPENE 

BOL = !3:::LOI, OETECT ION LIMIT 

CONCENTRATION (UG!L) 

8-4 
87-0547 

BOL 
BOL 
BOL 
!.lOL 
nOL 
BOL 
[lDL 
BDL 
[lDL 
nDL 
DDL 
ODL 
nOL 
[lOL 
[lOL 
!30L 
DOL 
[lOL 
[lOL 
DOL 
130L 
[JOL 
llOL 
DOL 
[JOL 
[lOL 
BDL 
[lOL 
[lOL 
DOL 

10-1 
87-0548 

BOL 
BOL 
BOL 
BOL 
BOL 
DOL 
[lOL 
[lOL 
BDL 
DOL 
D:iL 
!3DL 
BOL 
BDL 
BDL 
DOL 
!30L 
DOL 
!3DL 
DOL 
!30L 
DOL 
DDL 
GlJL 
BOL 
DOL 
!30L 
[lOL 
!30L 
GOL 

"" DETECTION":": 
LIMIT -
(UG!L) ~ 

lO 
10 

5 
5 

lO 
5 
5 
5 

.10 
10 
1'0 

5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 

GG00 
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TABLE 14 

R~sults of VOA Analysis on Water Samples 

VOLATILE ORGANICS 

.".C [,0 LEI ~l 
AC[GON 1'l' RIL E 

BENZENE 
II ROMOFO Rt'. 
8ROMOMETHi\c'lE 

HLA ID: 
JTC ID: 

C,\[(8CN TETRACHLOIUDE 

C:lLORO[lt::NZENE 
C:lLO [(0 0 1 [l ROMOMETH fu'l E 

C:lLOROE'l'Hi\NE 

C~-iLORO:--'£Tt-:!ME 

2.-C:LORGETt1Y~VI~I.jYL ETtiEI;;' 

C.:-:!LOROI'·ORM 
DI C1LO RO [lROMOMETHh'iE 

L 1-01 CrILO ROSTH ANC 

1,2-0IOiLOROETHANC 

1 r 1-~ I C~iLO [':OE': I-f'!u J.::~ t.:: 

1,2-DIGILOROPROPANE 

TR[,,'IS-l, J-OICHLOIWl'!{Ol'I::NE 

ETHYLllENZE.'iE 
",.l::TliYL ENE CHLO RIDE 

i, 1,2, 2-TCTRACHLOI'OETl-Iic.'1E 

TET RF,CHLOROET!iYL ENE 

TOLUENE 
1, 2-TRANS-Dl CHLO ROETHYL I::NE 

1,1,1-TRIClILOROJ::TH!,NE 

1,1,2-'1' Rl CHLO ROI::TH ANE 

TRI C-lLOROETHYLENE 

T Rl CilLO ROfLUO ROMETIl ANE 

VINYL CHLO RI DE 

C~S-l, 3-0ICHLOROl'ROl'ENE 

BOL BELOW DETECTION LIMIT 

CONCENTRATION 

10-2 
87-0549 

[lDL 
BOL 
BOL 
BDL 
BOL 
GOL 
[lOL 
DDL 
DOL 
DOL 
DOL 
BDL 
BOL 
DOL 
GOL 
[lOL 
GOL 
[JOL 
GOL 
SOL 
DDL 
llOL 
SOL 
DDL 
DOL 
[lOL 
SOL 
BDL 
BOL 
[lOL 

(UG!L) 

10-3 
87-0SS0 

[lOL 
BOL 
[lOL 
[lDL 
BOL 
BOL 
[lOL 
[lOL 
BOL. 
DOL 
GD:' 
!JOL 
BDL 
GDL 
GDL 
[lOL 
[lOL 
G DL 
GOL 
[lDL 
SDL 
D DL 
GDL. 
[l DL 
[lDL 
S DL. 
SDL 
DDL 
[lDL 
GDL 

DETECT ION 
LIMIT 
(UG/L) 

10 
10 

5 
5 

10 
5 
5 
5 

10 
10 
J.v 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
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TABLE 15 

Re5ult~ of VOA Analysis on Water Samples 

VOLATIL I, ORG!IN I CS 

ACROLEIN 
ACRYONIT RILE 
BENZENE 
SROMO:OR,'1 
SROMOMETHA..'iE 

HLA 10: 
JTC 10: 

CARBON T!::TR.l\CHLO[UOS 
CI,LOROSE~ZENE 

CHLO ROOI D I{OMOI'1ETllic.'IE 
CHLOROSTHANE 
Ci LO RO I-' J:: T h fu'i E 
2-CHLOROST;:YLV:~l"L E:'l-!EF. 
CHLOROFOR~1 

01 CH LO ROBROMO.'1ET";c.'i E 
1,1-0ICHLOROET;;{ANE 
1,2-0IO'LOROETHI'.KI: 
1 r 1-D1 CXLOI\O.t:;'I'H'i""'l..IE~H:: 
1,2 -01 O,LOROP 1,0 l'fu'iE:: 
TRAl\S-l, 3-01 CI-lLOROPI(QPENE 

HETHYLENE CHLO RIDS 
1, I, 2, 2-TSTRACHLOlI.OETlllu.'JE 
TE'T'RACHLO r\.O£T i-ffl... Lt>.JE 
TOLUESE 
1, 2-TRfu'iS -01 CHLOI,OETHYL ENE 
1, 1, I-TRI CHLOROETHA..'1E 
1. 1. 2-TRl CHLOI(Qt:THA..'It: 
TRI CELOROETHYLENJ:: 
T Rl C·\W ROFLUO ROMt:TH Mit: 
VINYL CHLORIDE 
CIS-1,3-DICHLOROPROPENE 

SOL = BELOW DETSCTION LIMIT 

CONCENTRATION 

10-4 
87-0551 

SOL 
SOL 
SOL 
SOL 
SOL 
!JOL 
SOL 
SOL, 
BOL 
SOL 
GDL 
SDL 
SOL 
lJOL 
80L 
[3 DL 
SOL 
SOL 
BOL 
BOL 
SOL 
BOL 
SOL 
BOL 
BOL 
BOL 
SOL 
llOL 
BOL 
SOL 

(UG/L) 

11-1 
87-0552 

SOL 
!JOL 
!JOL 
BOL 
BOL 
SOL 
SOL 
BOL 
SOL 
SOL 
BDL 
BDL 
SOL 
SOL 
SOL 
SOL 
SOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
COL 
SOL 
SOL 
SOL 
!JOL 
BOL 
80L 

OETECTIot:L 
LIMIT ~ 
(UG/L) :,;. 

10 
10 

5 
5 

10 
5 
5 
5 

10 
10 
LO 

S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
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TA[JLE 50 

Results of Acid Analysis on Water Samples 

ACID EXTRACTA[JLE ORGANICS 

HLA I.D.; 
JTC I. D. ; 

2-Q{LORO[,KE~OL 

2,4-DICHLOROPHENOL 
2,4-DIMETHYLPllEClOL 
4,G-DINITRO-O-CRESOL 
2,4-DINITROPHENOL 
2-NITROPHENOL 
4-NITROPHENOL 
P-CHLO RO-M-CRESOL 
PENTACHLOROPHENOL 
PHENOL 
2,4,5-TRICHLOROPHENOL 
2,4, 6-T RI CHLORO[,HENOL 

BDL=[JELOI'i DETECTION LIMITS 

CONCENTRATION 

8-4 
87-0547 

BDL 
BDL 
DOL 
GDL 
BOL 
BOL 
BOL 
II OL 
BDL 
BDL 
BDL 
l3DL 

(UG/L) 

10-1 
87 -0548 

BDL 
BDL 
GOL 
SDL 
BOL 
BOL 
BOL 
flOL 
BOL 
B OL 
BOL 
BDL 

DETECTION 
LIMIT 
(UG!L) 

10 
10 
10 
50 
50 
10 
50 
10 
50 
10 
50 
SO 
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TABLE 51 

Results of Acid Analysis on Water Samples 

ACIO EXTRACTABLE ORGANICS 

HLA 1.0.: 
JTC I. D. : 

2-CHLORO~HENOL 

2,4-D1CHLORO~HENOL 

2,4- DIMETHYLPHENOL 
4,6-DINITRO-O-CRESOL 
2,4-0INITRO~HENOL 

2-NITRO~HENOL 

4-NITROPHENOL 
P-CHLORO-M-CRESOL 
PENTACHLOROPHENOL 
PI{ENOL 
2,4, 5-TRI CHLOROPHENOL 
2,4, 6-T RI CHLOROPHENOL 

BDL=BELOW DETECTION LIMITS 

CONCENTRATION 

10-2 
87-0549 

IlOL 
BOL 
BOL 
UOL 
BOL 
BOL 
BOL 
BOL 
SOL 
BOL 
BOL 
BOL 

(UG/L) 

10-3 
87-0550 

SOL 
[JOL 
BOL 
[JOL 
BOL 
BOL 
SOL 
BOL 
SOL 
80L 
BOL 
BOL 

DETECT ION;;:; 
LIMIT " 
(UG/L) '" 

10 
10 
10 
50 
50 
10 
50 
10 
50 
10 
50 
50 
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TABLE 52 

Results of Acid Analysis on W~ter S~~p18s 

TABLE OHGANICS 

HLA I. D.: 

JTCI.D.: 

:NOL 
WPHENOL 
~LPHENOL 

J-O-CRESOL 

)PHENOL 

.'OL 
,OL 
-Cl{ESOL 

JPHENOL 

.~LOROPHENOL 

- JROPHENOL 

DETECTION LI:llTS 

CONCENTRATION (UG!L) 

10-4 11-1 

87-0551 37-0552 

BDL SDL 

SDL BDL 

BDL BDL 

BDL BDL 

BDL BDL 

BDL I3DL 

BDL BDL 

BDL DOL 

BDL BDL 

BDL BDL 

BDL BDL 

BDL BDL 

DETECTION 
LIMIT 
(UG!L) 

10 
10 
10 
50 
50 
10 
50 
10 
50 
10 
50 
50 

"-. .;'. ~'-~" . , 

(." 

,"" 

({)7Cl!~ 
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TABLE 73 

Results of Base-Neutral Analysis on Water Samples 

BASE-NEUTRAL 
EXTRACTABLE ORGANICS 

HLA 1.0.: 
JTC 1.0.: 

ACENAI?HTHENE 
ACENAI?HTHYLENE 
ANTHRACENE 
OENZIOINE 
BENZO (A) ANTHRACENE 
BENZO (A) PYREN E 
3, 4-BENZOFLUORfu~THENE 
BENZO (GHI) PERYLENE 
BENZO (K) FLUORANTHENE 
BIS (2-CHLOROETHOXY) METH&~E 

131 S (2 - CHLO ROET HYL) ETHEl, 
BI S (2 -CHLOROI SOP ROPYL) ETHER 
BIS (2-EThYLHEXYL) PHTHALATE 
4-SROMOI?HEY¥L I?HEY¥L ETHER 
BUTYL BENZYL PHTHALATE 
2-CHLORONAI?HTHALENE 
4-CHLOROI?HENYL PllENYL ETHER 
CHRYSENE 
OIBENZO (A,H) fu~THRACENE 

1,2-0ICHLOROBENZENE 
1,3-01CHLOROBENZENE 
1,4- DI C-{LOROBENZENE 
3,3'-DICHLOROBENZIOINE 
01 ETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DI-N-BUTYL PHTHALATE 
2, 4-DIN IT ROTOLUENE 
2,G-DINITROTOLUENE 
D1-N-OCTYL PHTHALATE 
1,2-0IPHEY¥LHYORAZ1NE 
FLUORfu~THENE 

FLUORENE 
HEXACHLO RO BEN Z J::N E 
HEXACHLOROBUTAOIJ::NE 
HEXACHLOROCYCLOPENTAOIENE 
HEXACHLOROETHh~E 
INOENO (1,2,3-CO) PYRJ::NE 
I SOPHORONE 
NAPHTHALENE 
NITROBENZEtlE 
N -N ITROSOOIMETHYLAMINE 
N-NITROSOOI-N-PROPYLAMINE 
N-NITROSOOIPHENYLAMINE 
PHENfu'lTHRENE 
PYRENE 
1,2,4-TRICHLOROBENZENE 

BOL=GELCW OETECTION LIMIT 

CONCENTRATION (UG/L) 

6-4 
87-0547 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
DOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
DOL 
DOL 
BOL 
DOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BDL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

10-1 
67-0548 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
SOL 
BOL 

46 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
SOL 
BOL 
BOL 
BOL 
GOL 
GOL 
BOL 
BOL 
BOL 
GOL 
BOL 
BOL 
BOL 
BOL 
SOL 
SOL 
SOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

DETECTION 
LIMIT 
(UG/L) 

10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q .... 
I 

'" ,., 
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TABLE 74 

Results of Base-Neutral Analysis on Water Samples 

BASE-NEUTRAL 

EXTRACl'ABLE ORGANICS 

HLA I. D. : 

JTC I. D. : 

ACENAPHTHENE 

ACENA?HTHYLENE 

ANTHRACENE 

BENZ IDINE 

BENZO (A) ANTHRACENE 

BEClZO (A) PYRENE 

3, 4- BEtiZOFLUORANTHENE 

BSNZO (GHI) PERYLENE 

Beno (K 1 FLUORAClTI1ENE 

BIS (2-CHLOROETHOXY] METHh'iE 

BIS (2-CHLOROETHYL) ETHER 

BIS (2-CrlLOROlSOPROPYL) ETHER 

B1 S (2-ETIWLHEXYL) PHTHALATE 

4-[JRO~lOL'liENYL PHENYL ETHER 

BUTYL BENZYL PHTHALATE 

2-CrlLORONAPHTHALENE 

4-CHLOROPHENYL PHENYL ETHER 

GlRYSENE 

DIBENZO (A,H) ~'iTHRACENE 

1,2-DICrlLOROBEClZENE 

1,3-01 CHLOROBSNZENE 

1,4-0ICrlLOROBENZENE 

3,3' -D1CHLORO[JE:NZIDINE 

01 ETHYL I?HTHALATE 

OIMETliYL PKTKALATE 

01 -N -[JUTYL I?KTHALATE 

2,4-0INITROTOLUENE 

2,G-OINITROTOLUENE 

OI-N-OCTYL PKTKALATE 

1,2- 01 PI-lENY LIWORAZINE 

FLUORANTHENE 

FLUORENE 

HEXACHLORO BENZEClE 

KEXACHLOROBUTAOIENE 

HEXACHLOROCYCLOPENTAOIENE 

KEXACHLO ROETHh'lS 

INOENO (1,2,3-CO) PYRENE 

I SOPKORONE 

NAPBTHALENE 

NITROBENZENE 

N -N I TROSOOI I'.ETliYLAM INE 

N-NITROSOOI-N-PROPYLAMINE 

N-NITROSOOIPHENYLAMINE 

PHENANTHRENE 

PYRENE 
1,2,4-TRICHLOROBENZENE 

SDL=GELOW OETECT10N LIMIT 

CONCENTRATION (UG/L) 

10-2 
87-0549 

BOL 
BOL 
BOL 
BOL 
BOL 
SOL 
SOL 
SOL 
BOL 
SDL 
SOL 
BDL 
SDL 
BDL 
BOL 
BOL 
BDL 
BOL 
BDL 
BDL 
SDL 
BOL 
BOL 
BOL 
BOL 
SDL 
BOL 
SOL 
SDL 
BOL 
BOL 
SOL 
BOL 
SDL 
SDL 
SOL 
BOL 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
SOL 

10-3 
87-0550 

BOL 
BOL 
BOL 
SOL 
BOL 
SDL 
BDL 
SDL 
OOL 
BDL 
BOL 
BDL 
BDL 
OOL 
BDL 
BOL 
BOL 
BOL 
SOL 
BDL 
BOL 
BOL 
BDL 
[JOL 
80L 
BOL 
[lOL 
BOL 
SOL 
SOL 
BOL 
BOL 
BOL 
BOL 
BDL 
BOL 
BOL 

BOL 
BOL 
BOL 
[lOL 
BOL 
SDL 
BOL 
BOL 
BDL 

DETECTION 
LIMIT 
(UG/Li 

10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

, 
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TABLE 75 

R~sults of Base-Neutral Analysis on Water Samples 

llASE-N EUTRAL 
EXTRAcrABLE OI{GANICS 

HLA 1. 0., 
JTC I. D. , 

ACENAPHTHJ::NE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZIDINE 
BENZO (A) ANTHRACENE 
BENZO (A) PYRENE 
3,4-SENZOFLUORANTHENE 
BENZO (GHI) PERYLENE 
BENZO (K) FLUORANTHENE 
BIS (2-CHLOROETHOXY) METHh~E 
GIS (2-GlLOROETHYL) ETHER 
GIS (2-CHLOROISOPROPYL) ETHER 
GI S (2-ETHYLHEXYL) PHTHALATE 
4-SROMOl'HEClYL PHJ::NYL ETHER 
GUTYL BJ::NZYL PHTHALATE 
2-CHLORONAPHTHALENE 
4-CHLOROPHENYL PHENYL ETHER 
CHRYSENE 
DI BENZO (A, H) &'1THRACENE 
1,2-DICHLOROBENZENE 
1, 3-D1 CHLO RO SEN ZENE 
1,4-DICHLOROGENZENE 
3,3'-DICHLOROBENZIDINE 
DI ETHYL PHTHALATE 
DII".ETHYL PHTHALATE 
DI-N-GUTYL PHTHALATE 
2,4-DIN1TROTOLUENE 
2,6-DINITROTOLUENE 
D1-N-OCTYL PHTl{ALATE 
1,2-DIPllENYLHYDRAZINE 
FLUOR!'.NTHENE: 
FLUORENE 
HEXACHLORO BENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HE~~CHLOROETH.~E 

INOENO (1,2,3-CO) PYRENE 
ISOPHORONE 
I<APHTHALENE 
N I TROGENZENE 
N-NITROSOOIMETHYLAM1NE 
N-NITROSOOI-N-PROPYLAM1NE 
N-NITROSOOIPHENYLAMINE 
PHENANTHRENE 
PYRENE 
1,2,4-TRICHLOROBENZENE 

BOL=BELOW DETECTION LIMIT 

CONCENTRATION (UG/L) 

10-4 
87-0551 

SDL 
BDL 
BDL 
SDL 
GDL 
SDL 
SDL 
SDL 
SDL 
SDL 
BDL 
BDL 
SOL 
BDL 
BOL 
SOL 
SOL 
BOL 
BDL 
BOL 
SDL 
SDL 
SOL 
BDL 
BOL 
SOL 
SOL 
GOL 
BOL 
BOL 
80L 
BOL 
BOL 
BOL 
SOL 
SOL 
SOL 
SOL 
SDL 
SOL 
BOL 
SOL 
SOL 
SOL 
SOL 
SOL 

11-1 
87-0552 

SOL 
SOL 
SDL 
SDL 
SOL 
SOL 
BOL 
SDL 
BOL 
BDL 
BDL 
SDL 
SDL 
BDL 
SOL 
BDL 
BOL 
SOL 
SDL 
BDL 
BOL 
SOL 
BOL 
BOL 
[J OL 
BOL 
BOL 
DOL 
[JOL 
BOL 
SOL 
[JOL 
BOL 
SOL 
SDL 
SOL 
SDL 
SOL 
SDL 
DOL 
BOL 
SOL 
SOL 
SDL 
BDL 
SDL 

DETECTION 
LIMIT 
(UG/L) 

10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

"" ~ 
I 

"" n 
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TA£lLE 84 

Results of Analyses for pH and Conductivity on Water Samples 

Specific 
Conductivity 

HLA 1. D. JTC I. D. pH umhos 

Si te 1 87-0528 6.86 108 

Si te 4 87 -0532 5.59 108 

Si te 4 DUp. 87-0532 Dup. 5.62 110 

Sit.e 5 87-0542 5.66 80 

Site 5 DUp. f:l7-0542 Dup. 5.70 81 

5i te 8 87 -0543 5. 37 80 

1 - 1 87-0520 7.22 270 

1 - 1 Dup. 87-0520 Dup. 7.28 270 

1 - 2 87-05H 7.41 250 

1 - 3 87-0522 6.64 94 

1 - 4 f:l7-0523 5.81 71 
( 

2 - 1 87-0524 6.31 139 

2 - 2 87-0525 6.84 130 

3 - 1 87-0526 5.90 33 

3 - 2 87-0527 5.86 100 

4 - 1 87-0533 4.90 22 

4 - 2 87-0534 6.98 430 

4 - 3 87-0535 4.48 44 

4 - 4 87-0536 5.26 29 

5 - 1 87-0537 5. 12 63 

5 - 2 87-0538 5.41 38 

7 - 1 87-0539 5.69 100 

7 - 2 87-0540 5 Cl-'J~ 109 

7 - 3 87-0541 6.14 143 

8 - 1 87-0544 4.85 40 

8 - 2 87-0545 5.46 99 

8 - 3 87-0546 5.00 29 

8 - 4 87-0547 4.81 36 , 10 - 1 87-0548 11.01 680 

+e. 10 {£,7 i 7!J., 
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TABLE 85 

Results of Analyses fo::- pH and Conductivity on Water Sampll!s 

Specific 
Conductivity 

HLA r. D. JTC r. \). pH umhos 

SJ~IO 10 - 2 87-0549 6.98 123 

I 
10 - 3 87-0550 5. 27 32 

10 - 4 87-0551 5.06 38 

11 - 1 87-0552 5.25 120 

11 - 2 87-0553 5. 20 70 

16 - , 
~ 87-0554 5.56 65 

16 - 1 Dup. 87-0554 Dup. 5.60 66 

16 - 2 87-0555 5.66 64 

16 - 3 87-0556 5.75 58 

17 - 1 87-0557 5.06 63 

17 - 2 87-0558 5.14 26 

17 - 3 87 -0559 5.13 27 

02 - 1 87-0565 7.00 199 

Ol? - 1 Dup. 87-0565 Dup. 199 

gp - 2 87-056G 7.31 200 

ilC' - 3 87-0567 7. J 5 215 

ilC' - " 87-05G8 7.43 210 

OP - 5 87-0509 7.47 223 

132 - 6 87-0570 7.55 192 

BP - 7 B7-0571 7.59 175 

BP - 8 87-0572 7.61 180 

QA/QC 87-0582 6.77 3 

QA/ac DUp. 87-0582 Dup. 6.79 3 

G,. .... " n 
l1.0 



= 
~ 

co 
~ 

~ 

~ 

~ 

~ 

JTC DATA REPORT 87-302 ~ 

TABLE 108 '" ~ 
Results of Metal Analysis On Water S<lmp1es '" 

~ 

-.. 
Cd Cr 1'b .." 

a 
HLA 1. D. JTC 1. D. UG/L UG/L UG/L 

8-3 87-0546 <5 11 6 

8-4 87-0547 <5 <10 20 

~'O-l 87-0548 <5 <10 <5 

. 10-2 87-0549 <5 121 60 
-k. tl) 

~-3 87-0550 <5 15 < 5 

10-4 87-0551 <5 145 .'42 

11-1 87-0552 <5 332 573 

11-2 87-0553 < 5 40 59 

16-1 87-0554 13 74 175 

16-2 87-0555 < 5 24 39 

l6-3 87-0556 < 5 28 25 

17 -1 87-0557 < 5 <10 7 

17- 2 87-0558 < 5 <10 <5 

17-3 87-0559 < 5 <10 <5 

B1'-1 87-0565 < 5 <10 <5 

B?-2 87-0566 < 5 <10 <5 

B1'-3 87-0567 <5 <10 <5 

3P-4 87-0568 <5 <10 9 

132-5 87-0569 <5 <10 < 5 

BP-6 87-0570 < 5 <10 < 5 

B1'-7 87-0571 <5 <10 5 

B1'-8 87-0572 < 5 <10 11 

OA/OC 87-0582 6 <10 40 
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Table F.l-l 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Parameter 

Concentration in Soil 

Soil Ingestion Rate 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time [1] 

Averaging Time 

Cancer 

Non-cancer 

Surface Area 

Inhalation Rate 

Body Weight 

Adherence Factor 

Absorption Fraction 
(dermal) 

Particulate emission 
factor 

See notes on next page. 

CEC-OU4.RI 
MVL.06.96 

Symbol 

CS 

IR_I 

FI 

CF 
CF 

EF 

ED 

ET 

AT 

SA 

IF\." 

BW 

AF 

ABS. 

PEF 

Transient (Adult and Child) 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

1ffA CSxIR""xRxCFxEFxED 
I KE ... = 

BWxATx365 dayS/J'8M 

I1ffAKE_= 
DA_xSAx EFxED 

BWxATx365 de.y:;iyear 

11ffAKE = PEFxIR"xETxEFxED 
... BW x A T x355 de.y:;iyear 

DA_ = CS x AF X ABS. x CF 

Child Value 
Adult Value Units - Source 

(Age 7·16) 

Chemical Specific Chemical Specific 

200 100 mgjday [2] 

100% 100% unitless Assumption 

1 x 10 ·Ii 1 x 10-6 kgjmg 
1 x 10 .~ 1 x 10 -~ kgjug 

45 45 days/year Assumption 

10 20 years [2,3] 

4 4 hours/day Assumption 

70 70 years [3] 

10 20 years [3] 

4095 5750 em' [4] 

0.625 0.833 rn3/hour [2J 

45 70 kg [2,3] 

1 1 mg/cm2 -event [4] 

Chemical SpeCifiC unltless [5] 

1.24 x 10~ m'jkg [6] 

F.l-1 
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Table F.1-1 (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Transient (Adult and Child) 

References: 

Remedial Invl!!Istigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

[lJ Exposure Time is a parameter used only in Inhalation of Particulate Dust ScenariO. 
[21 USEPA, 1995. Supplemental Guidance to RAGS; USEPA Region IV. November 1995. 
[3] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure 

Factors"; OSWER Directive 9285.6-03; March 25, 1991. 

[4J USEPA.1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/B-91/011B; January. 1992. 
(Refer to the General Information Report), 

[5J USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992. 
[6J FDEP, 1995 Soil Cleanup Goals for Fiorida: dated September 29, 1995. 

Notes: ing -= ingestion 
inh = inhalation 
ug = micrograms 
mg = milligrams 

CEC-OU4 RI 
MVL06.96 

cm 2 = square centimeters 
em:! = cubic centimeters 
rn l = cubic meters 
kg = kilograms 

F.1-2 
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Table F.I-2 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Maintenance Worker (Adult) 

Parameter 

Concentration in Soil 

Fraction Ingested 

Conversion Factor 
Inorganics 
Organics 

Exposure Frequency 

Exposure Duration 

Exposure Time [1] 

Averaging Time 

Cancer 

Non-cancer 

Surface Ivea 

Inhalation Rate 

Body Weight 

Adherence Factor 

Absorption Fraction 
(dermal) 

Soil Ingestion Rate 

Particulate emission 
factor 

See notes on next page. 

CEC-OU4.RI 
MVL.06.96 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

INTAKE = CSxIR""xRxCFxEFxED 
... BWxATx365 dBYS/Y9IU 

DA_xSAx EFxED 
INTAKE_ = "C;;;;~~;:;:.=.-==

BW x ATx 365 day>fJlNl' 

0.4_ = CS x AF X ABSdx CF 

INTAKE ... 

T Symbol I 

PEFxIR .. xErxEFxED 
BW x AT x 356 dBy>fyfJM 

Adult Value I Units 

CS Chemical Specific Chemical Specific 

FI 

CF 
CF 

EF 

ED 

ET 

AT 

SA 

IR", 

BW 

AF 

ABS~ 

PEF 

100% 

1 x 10-8 

1 x 10-~ 

12 

25 

8 

70 

25 

5750 

0.833 

70 

1 

Chemical SpecIfic 

100 

1.24){ 10 5 

F.1-3 

unitless 

kgjmg 
kgjug 

days/year 

years 

hours/day 

years 

years 

em' 

m3 jhour 

kg 

mg/cm 2-event 

unitless 

mgjday 

m'jkg 

I Source 

Assumption 

Assumption 

[2] 

Assumption 

[2] 

[2] 

[3] 

[5] 

[2] 

[3] 

[4] 

[5] 

[6] 
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Table F.1-2 (Continued) 
Exposure Parameters for Surface Soil Ingestion, Inhalation, and Dermal Contact 

Maintenance Worker (AduH) 

References: 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Rorida 

[1] Exposure Time is a parameter used only in Inhalation of Particulate Dust Scenario. 
[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure 

Factors"; OSWER Directive 9285.6-03; March 25, 1991. 
[3] USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600jS·91j011 B; 

January, 1992. (Refer to the General Information Report) 
[4] USEPA, 1992. USEPA Region IV Guidance Memo February 10, 1992 
[5] US EPA, 1995. Supplemental Guidance to RAGS; USEPA Region IV, November 1995. 
[6] FDEP, 1995 Soil Cleanup Goals for Rorida; dated September 29, 1995. 

Notes: ing = ingestion 
inh = inhalation 
ug = micrograms 
mg = milligrams 

CEC-OU4 RI 
MVLOB.96 

cm 2 = square centimeters 
cm 3 = cubic centimeters 
m3 = cubic meters 
kg = kilograms 

F.1-4 
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Table F.1-3 
Exposure Parameters for Groundwater Ingestion and Inhalation 

Child and Adult Residents 

Parameter 

Concentration in 
Groundwater 

Conversion Factor 

Exposure Frequency 

Exposure Duration 

Averaging Time 

Cancer 

Non·cancer 

Body Weight 

Concentration Shower 
Air 

Exposure Time [1] 

Water Ingestion Rate 

References: 

Symbol 

CW 

CFl 
CF2 

EF 

ED 

AT 

BW 

Cft.,." 

ET 

I Rwot ... 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Intaktt _ CWxIR ........... xCFlxEFxED 
~ BWxATx365 daYS/Y6M 

INTAKE • CA .. xETxEFxED 
... CF2xATx356days/Y6M 

Child Value 
Adult Value 

(Ages 0 to 6 years) 

Chemical Specific Chemical Specific 

0.001 0.001 
24 24 

350 350 

6 24 

70· 70 

6 24 

15 70 

Chemical Specific Chemical Specific 

none 0.2 

1 2 

[1] Exposure Time is a parameter used only in inhalation of volatiles while showering. 

Units 

!I9/litor 

mg/ug 
hours/day 

days/year 

years 

years 

years 

kg 

pg/m' 

hours/day 

liters/day 

Source 

[2J 

[2J 

[2J 

[2J 

[2J 

[3J 

[4J 

[5] 

[2J USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors"; 
OSWER Directive 9285.6-03; March 25, 1991. 

[3J This parameter is modeled. (Refer to the General Information Report) 
[4] USEPA, 1989. Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part A) 

EPA/540/1-B9/oo2; December. 19B9. 
[5J US EPA, 1995. Supplemental Guidance to RAGS, USEPA Region IV, November 1995. 

Notes: ing = ingestion 
inh = inhalation 
U9 = micrograms 
mg = milligrams 

CEC-OU4-.RI 
MVL 0696 

cm~ = square centimeters 
cm3 = cubic centimeters 
m 3 = cubic meters 
Kg = Kilograms 

F.1-5 
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Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 
percent of the earths crust. Higher soil concentrations are associated with 
industries which burn coal and aluminum mining and smelting. Human exposures to 
aluminum may occur through ingestion of foods grown in soil that contains 
aluminum and use of antacids, antiperspirants, and other drug store items, 
Aluminum in antiperspirants can cause skin rashes in some people. Factory 
workers who inhale large amounts of aluminum dust may develop lung problems. 
Aluminum has caused lower birth weights in some animals. Studies have shown that 
aluminum accumulates in the brains of people with Alzheimer's disease. However, 
any causal link between aluminum exposure and this disease is yet to be 
demonstrated. Both human epidemiological studies and animal experiments strongly 
suggests that aluminum is not a carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological 
Profile for Aluminum"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, October 1989. 

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses 
in tanneries, as well as the glass and wine making industries. Toxicity depends 
on its chemical form. Arsenic is an irritant of the skin, mucous membranes, and 
gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, 
convulsions, and a severe drop in blood pressure. Subchronic effects include 
hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and 
lethargy, Chronic oral exposure has caused skin lesions, peripheral vascular 
disease, and peripheral neuropathy. The USEPA has classified arsenic in Group 
A, human carcinogen, based on increased incidence of lung cancer in occupational 
studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for Arsenic ll

; Agency for Toxic Substances and Disease Registry, U. S. 
Public Health Service, February 1992. 

Iron. Iron is a metal which is required for a variety of physiological functions 
such as heme biosynthesis, oxidative phosphorylation and mixed-function oxidase
mediated metabolic reactions. Only divalent forms of iron are absorbed. As 
absorption occurs, divalent iron is biochemically converted to trivalent iron, 
the biologically active form, Under normal conditions, absorbed dietary iron is 
complexed to hemoglobin and transported to the liver for storage until needed for 
physiological reactions. The balance of iron is regulated only by the amount of 
dietary intake and the degree of intestinal absorption. Intestinal absorption 
tends to be low (2 - 15%) except during periods of increased iron need when 
absorption efficiency increases dramatically. 

Acute iron toxicity has been well characterized following the accidental 
ingestion of iron-containing preparations by children. Shortly after ingestion, 
the corrosive effects of iron cause vomiting and diarrhea, often bloody. Later 
signs include shock, metabolic acidosis, seizures, liver and/or kidney failure, 
coma, and death. Chronic iron overload manifests as disturbances in liver 
function, diabetes mellitus, and endocrine and cardiovascular effects. 
Inhalation of iron containing dust or fumes in occupational settings may result 

CEC-OU4.RI 

MVL.06.96 F.2-1 



DRAFT 

in deposition of iron particles in the lungs leading to interstitial fibrosis. 
Autopsies of hematite miners noted an increase in lung cancer. However, the 
etiology of the lung cancer may be related to factors other than iron exposure 
such as cigarette, silica or PAH exposures. 

References: 
Aisen, P., Cohen, G. and Kang, J.O., 
Pathol. 31:1-46. 

1990. Iron Toxicosis. Int. Rev. Exp. 

Goyer, R.A., 1991. Toxic Effects of Metals. 
The Basic Science of Poisons, 3rd edition. 
J. Dou11. Macmillan Publishing Co. N.Y. 

In: Casarett and Doull' s Toxicology: 
Eds. C.D. Klaassen, M.O. Amdur and 

Manganese. Manganese is a naturally-occurring substance found in many types of 
rock. It does not generally occur in the environment as the pure metal, rather, 
it is found combined with other chemicals such as sulfur, oxygen, and chlorine. 
Manganese is mixed with iron to make various types of steel. Manganese is a 
component of some ceramics, pesticides, fertilizers, and in nutritional 
supplements. In small doses manganese is beneficial to human health. Manganese 
miners and steel workers exposed to elevated concentrations of manganese have 
evidenced mental and emotional disturbances, and slow and clumsy body movements. 
Target organs of manganese are the lung and CNS. When inhaled, manganese dust 
can also cause lung irritation. EPA has classified manganese as a Class D, not 
classifiable as to human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Manganese"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1991. 

Bis(2-ethylhexvl)phthalate (DEHP). DEHP is used industrially as a plasticizer 
for resins and is found in many plastic materials as it makes them more flexible. 
It is also used in manufacturing organic pump fluids in electrical capacitors. 
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, 
and diarrhea. Chronic exposure of laboratory animals to DEHP indicate that the 
target organs are the liver, causing morphological and biochemical changes, as 
well as the testes, producing damage to the seminiferous tubules. DEHP has 
produced developmental and reproductive effects in laboratory animals including 
spina bifida and reduced fertility. DEHP has been shown to caUse a dose-related 
increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP 
as a E2, probable human carcinogen. 

References: 
ATSDR, 1991. Toxicological Profile for Di(2-ethylhexyl)phthalate. Agency for 
Toxic Substances and Disease Registry, U. s. Public Health Service, October, 1991. 

CEC·OU4 RI 
MVL 06.96 F.2-2 
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Table F.3-1 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Weight of 
Oral Slope 

Test 
Chemical 

Evidence l Factor Source 
Species 

Exposure Route 
(mg/kg/day)(-l) 

Semivoll!ltile Organic Com~ound& 

b is (2-Eth yl hexyl) p hlh alale B2 1.4E-02 IRIS Rat-mouse Oral-diet 

Inorganic Analytes 

Aluminum D NE 

Arsenic A 1.5E+OO IRIS Human Oral-drinking water 

Iron D NE 

Manganese D NE 

1 Weight of Evidence (route-specific): 
A = Human carcinogen. 
B = Probable human carcinogen (B1 = limited human evidence; B2 = sufficient human evidence). 
C = Possible human carcinogen. 
D == Not classifiable as to human carcinogenicity. 

Notes: IRIS = Integrated Risk Information System on-line database search, current as of March 1996. 
HEAST = Health Effects Assessment Summary Tables, current as of November 1995. 
mg = milligram. 
kg = kilogram. 
NO = no data. 
NE = not evaluated. 

Tumor Type Study Source 

Liver IRIS 

Skin IRIS 
Lrver 
Kidney 
Lung 
Bladder 

J 
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Table F.3-2 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, 'Rorida 

Weight of 
Inhalation Slope Inhalation 

Chemical Factor Source Unit Risk Source 
Evidence ' (mgjkgjday) (-1) ( I'9jm')(-1) 

Semiv~atile Organic Com~ounds 

bls(2-Ethylhexyl)phthalate 0 NE NE 

Inorganic Analy:tes 

Aluminum 0 NE NE 

Arsenic A 15 IRIS 4.3E-03 IRIS 

Iron 0 NE NE 

Manganese 0 NE NE 

I Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (81 = limited human evidence; B2 '" sufficient human evidence) 
C = Possible human carcinogen 
o = Not classifiable as to human carcinogenicity 

Notes: IRIS = integrated Risk Information System on-line database search, current as of March 1996, 
HEAST = Health Effects Assessment Summary Tables, current as of November 1995. 
mg = milligram. 
kg = kilogram, 
pg = microgram. 
m3 = cubic meter. 
NE = not evaluated. 

Test Exposure Tumor Study 
Species Route Type Source 

Human Inhalation Lung IRIS 

- - - -_.-
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Table F.3-3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Chronic Subchronic 

Chemical Oral RfD Oral RfO Study Type 
Confidence 

Critical Effect 
(mg/kg. Source (mg/kg· Source Level 

day) day) 

Semivolatile Organic Com(!ounds 

bis (2·Ethylhexyl) phthalate 2.0E·02 IRIS NO Oral-diet Medium Increased liver 
weight 

Inorg.nic An.ly:tes 

Aluminum 1.0E+OO ECAO NO 

Arsenic 3.0E·04 IRIS 3.0E·04 HEAST Oral-drinking Medium Hyper-pig· 
water mentation. 

keratosis, 
possible vas-
cular compli-
cations 

Iron 3.0E·01 ECAO NO 

Manganese Food 1.4E·01 IRIS 1.4E·01 HEAST Oral-diet NA eNS effects 

All other 47E·02 IRIS NO Oral·diet NA eNS effects 
media 

1 Uncertainty factors: 
H = Variation in human sensitivity. 
A = Animal to human extrapolation 
S ;=; Extrapolation from subchronic to chronic NOAEL. 
L ;=; Extrapolation from LOAEL to NOAEL. 
o = Inadequate data. 
M = Modifying factor. 

Nates: IRIS = Integrated Risk Information System on-line database search, current as of March 1996. 
HEAST = Health Effects Assessment Summary Tables, current as of November 1995. 
ECAD = EnVironmental Criteria and Assessment Office of the USEPA in response to a specific request. 
mg = milligram. 
kg = kilogram. 
RfD = reference dose. 
eNS = central nervous system. 
ND =; no data 
NA =; riot applicable. 

I 

Test Animal 
Uncertainty Study 

Factor t Source 

Guinea pig 1000 H.A.S.L IRIS 

Human 30 IRIS 

Human 1 IRIS 

Human 3M 
IRIS 

! 
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Table F.3-4 
Inhalation Dose-Response Data 

for Noncarcinogenic EHects 

Remedial Investigation, Operable Unit 4 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Chronic Subchronic 

Chemical 
Study Confidence 

AtC 
Source 

AtC 
Source Type Level 

(ug/m') ( !191m') 

Semivol.tile Org.nle Coml!ounds 

bis(2·Ethylhexyl)phthalate ND ND 

Inorg.nlc An.lrtes 

Aluminum ND ND 

Arsenic ND ND 

Iron ND ND 

Manganese S.OE·02 IRIS ND Inhalation Medium 

1 Uncertainty factors: 
A = Animal to human extrapolation. 
H = Variation in human sensitIVity. 
S = Extrapolation from subchronic to chronic NOAEl. 
L = Extrapolation from LOAEL to NOAEL 
o = Inadequate data. 
M = Modifying factor. 

Notes; IRIS = Integrated Risk Information System on-line database search, current as 01 March 1996 
,ug = microgram. 
m l = cubic meter. 
RfC = reference concentratIon. 
ND = no data. 
NA = not applicable. 

---

Critical Effect 
Test Uncertainty Study 

Animal Factor I Source 

Impaired neuro- Human 1000 H.L.D IRIS 
behavioral func-
tion 

-- ---
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Table F.3-5 

Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation, Operable Unit 4 

Naval AIr Station Cecil Field 

Jacksonville, Florida 

Compound 
Weight of Oral Slope Factor Oral Absorption Reference 
Evidence! (mg/kg·day)·1 Efficiency 

Semivoll!ltile Organic ComeOund5 

b is (2-Ethyl he xyl) phth alate 82 1.4E-02 100% Chadwick et al., 1982 

Inorganic Anl!ll~te8 

Aluminum D NE 

Arsemc A 1.5E+00 98% Vahter , 1983 

Iron D NE 

Manganese D NE 

1 Weight of Evidence (route-specific): 

A "" Human carcinogen 

8 = Probable human carcinogen (81 =: limited human evidence; 82 0: sufficient human evidence). 

C = Possible human carcinogen. 

o = Not classifiable as to human carcinogenicity. 

Notes: For documentation concerning oral slope factors, refer to Table 1. 

mg = milligram. 
kg :: kilogram. 

NE = not evaluated. 

Dermal Slope Factor 

(mg/kg·day)·1 

1.4E-02 

NE 

1.SE+00 

NE 

NE 
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Table F.3-6 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation, Operable Unit 4 
Naval AIr Station Cecil Field 

Jacksonville, Florida 

Chronic Subchronlc 
Oral Absorp~ Compound Oral RIO Oral RIO Reference 

(mg/kg·day) (mg/kg·day) 
tion Efficiency 

Semivolatile Organic ComQounds 

bis (2·Ethylhe.yl) phthalate 2.0E·02 NO too% Chadwick et aI., 1982 

Inorganic An.'~e& 

Aluminum 1.0E+00 NO 20% (1 ) 

Arsenic 3.0E·04 30E·04 98% Vahter, 1983 

Iron 3.0E·01 NO 2% Goyer, 1991 

Manganese 4.7E·02 NO 4% ATSOR,1991b 

(1) Ino(ganics lacking specific Information on absorption efficiency are assigned a default value of 20% (USEPA Region IV, 1995). 

Notes: For documentation concerning chronic and sub chronic oral RfDs, refer to Table M.3-3. mg = milligram. 
kg = kilogram. 
RfD = reference dose, 
NO = no data. 

, 

, 

Dermal Dermal Subchro· 
Chronic RfD nie RfD 
(mg/kg·day) (mg/kg·day) 

2.0E·02 NO 

2.0E·01 ND 

2.9E·04 2.9E·04 

6.0E.(J3 NO 

1.9E.(J3 NO 

, 

I 

I 



APPENDIX F.4 

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS 





DRAFT 

The value reported for Total Recoverable Petroleum Hydrocarbon (TRPH) analyses 
represent a composite of several types of organic chemicals. Because the 
chemicals detected with this method can change from site to site! the associated 
toxicity may also change. There are no published dose-response values to evaluate 
the risk associated with the results from TRPH analyses. However, Region IV 
gUidance (USEPA, 1995) recommends the application of Reference Doses (RfD) for 
indicator compounds to various fractions of petroleum products for assessing 
risks associated with media that contain petroleum. The RfDs considered 
representative of the toxicity of the various fractions are: the RfD for n-hexane 
is considered representative of toxicity of CS-C8 alkanes; the RfD for n-nonane 
is considered representative of the toxicity of C9-C18 alkanes; the RfD for 
eicosane is considered representative of the toxicity of C19-C32 alkanes; and the 
RfD for pyrene is considered representative of C9 -C32 aromatics. These surrogate 
RfDs may be applied to estimated exposures or doses of the various fractions. 
To determine relative concentration of each fraction, site samples are analyzed. 

When the concentration of the various fractions comprising the petroleum is not 
known, the TRPH toxicity can be conservatively estimated by the using lowest RfD 
to represent the dose-response. This worst case scenario asswnes all of the 
petroleum present has the same toxicity as the fraction with the lowest RfD. As 
discussed above C9-C32 aromatics, represented by pyrene, are considered the most 
toxic. Therefore I a conservative asswnption is to asswne the -entire TRPH 
concentration is as toxic as the C9-C32 aromatic fraction. The oral RfD for 
pyrene (0.03 rng/kg/day) can be used as a surrogate to calculate a noncancer 
hazard quotient for TRPH. 

CEC-OU4.AI 
MVL0696 FA·1 





APPENDIX F.S 

RISK CALCULATIONS SPREAD SHEETS 





TABLE F.5·1 

DIRECT CONTACT wml AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT RESIDENT 
Site 10 
NAS Cecil FWd 
Jacbunvllle, F'IorkIIl 

EXPOSURE PARAME1ERS 

PARAMEnR 

(UNCIlffllIlON lOlL 

lNGgTlOI'i bTl: 

nACTlON INGUTm 

~CE .. AC1'O& 

AUOtlTION RAC110N 

sut"ACEAIM ED'O!Im 

l.IOI'Ir. ....... mPDI:Vr::NT 

OJNVU.!IION I'Acroa 

OJNV~ON "ACIOK 

aoDTWDGUT 

DI'OSUU~Cf 

~JKI&AnON 

AVDAClNG nr.u: 

CANCD< 

"""CAN"'" 

'¥MIIOL 

CS 

" " AF 

ABS. 
SA 

D"-~ 
CF 
CF 

BW 

EF 

ED 

AT 
AT 

V.-UUE UNIT' 

cbemical-'pu1fic cbemical-tlpeci.6.c 
100 lD3/day 

1000 umtI~ 

1 ms/cm4vert. 

cbemical-.pecific ...nl~ 

5,750 =' 
cbemical-.pecific q/cm1-evCl& 

1.00E-09 
10

/
"" 

1.00E-Q(i "I",. 

'>J 10 
35O da)l1l/y~ [1] 

24 y-

'>J y-
24 y-

[1) Una. fO(' expl»~ ~ocy.re ev~/ytIQ: in the calcuMtion of the datnally .. hIocOOd do.e. 

OOURCE 

USEPA,1995 
USfiPA, 1995 
USIiPA,I995 

USEPA,1995 

USEPA, 1992a 

USBPA,I992. 

Orpnic OOIIVcnion 

lDorpmc cOIIVenion 

USEPA.I991 

USEPA,I995 

USEPA.l99S 

USEPA,1991 

USEPA,I995 

USEPA, 1991. H~ He-hh EvalUllion Manual, Supplem.aUl Guidance: -Standard De&.ub. fuplMure F.c:\.(O-; 

OSWER I>iRctivc 92~.6-03. 

US6PA, 1992a. Dcnoal Expot~ ANeluned: Principl.u aDl AppliaWOIII; EPAi6COf8-911011B, JaIJ1lU}' 1992. 

USBPA,I995. Suwlem.crPJ OtJidancc 1.0 RAGS: RePOIlIV, HUIDIAIl Hcdh iWk~mcd; Bulldin No.3. 

ABB·Euviron:a.edaI. 5e(viCeI, Inc. 
SOIL_INO.XLS 
10/9f96 

EQUATIONS 

CANCER RISK = INTAKE (ftlCI'kc-day).: CANCER SWfE FACTOR (mc/q ... d.YJ1 

IIAZARD QUOTIENT ~ INTAKE """"' .... y) !REFERENCE DOSE (mcfkI< .... Y) 

INT AKE-ntGPTlON "'" CS X IR X F1 ]( CF " EF X ED 

BW J( AT]I; 3fi5 oYl/yr 

INTAKE-nDMAL = DA..._ X SA X EF X ED 

BW ]I: AT X 365 Uyl/,r 

When: 

DA... .... "" CSxAFxABS"J(CF 

Note; For DOncarcl.n.nk effed.l. AT - ED. 



TABLE F.5-1 

DIItECT CONTACT WIDI AAD lNClD£NTAL INGESTION Of SURfACE SOIL 
ADULT RESIDENT 
5 .. 10 
NAS CecIl tldd 
J~'Jille,Aorid. 

C'.AR.ClNOGENIC D"FECTS 

OOM>OVND 

INOIlGAMCOl .,'" 
OlGAMC a)NCUnL\TION 

,,0 

ON'" 

""",k I 2.7 mglk:g 

"""" 
~,;:mON 

1.3E-06 

SUMMAIlY CANCER RISK 

OOAL CANCQ. I1i11: DaMAL """" D ....... 

0'"1 ... "."'''' .... Pl = Ol'PJ _ ... i 
-~ . 

1.5 1.9E-06 0.001 1.3E-OI 1.5 

2&06 [lIRNow."" p<Uncy [.<ton _..,plD<ll.<> Ill- CSF. far "'-"""l!OFfiIc PAI-I •• RNoociw poIM1cy [.<ton ... dr>riwd In "Provi.i<nol o..a..-[ar ~ ... Itu.k,-,,-_;I Pdy<:ydio>J\romMi" Ily~.· USEPA,. 1993. [2] USEPA It-pon IV jW~ ~ ~<.-. [.<ton ~ I" rar or..,. .. .nod 0.1" [armor .... ". (N~.I995) {ll c.J~ m.n <ZlIl ('..spl, 

ARB ND - no d.!.. """bloo. 

SOIL )NG,XLS 
1Q{9196 

QNCQ .... 1m"," 
DDMAL """'" .. K 

1.1E"()1 2.0E-06 

I 

1&<17 2&061 

, 



TABLE F.5-1 

DlRECT CONTACT WITH Al'ffi INCIDENTAL INGESTION OF SURFACE !lOlL 
ADULTRE8DIENT 
","U 
NAS c.cn Fltkl 
,}Ioo:Uu..-w..FIo.-ida 

NONCAltClNOGENIC EFJECTS 

COM>OOND 

A ....... ~ [ 

.<no .. [ ... [ 

"", 0 

l~GANIC,* 

Ql.GAN1C 

"'0 

.," UNIT!!. 

CQNCUfJkATIQN 

7830 mglkg 

2.7 "",Ikg 
9[50 ... Ikg 
270000 ""'" 

lNT"-Xr. ..... , 
"",...nON ... 
-~~." ....... ~.., 

1.IE..02 1 
3.7E-06 0000' 
1.3E-m 0.3 

3.7E-04 om 

SUMMARY HAZARD INDEX 
[II USEPA J.~nIV aui<lllll'c 1pO"i1i,,"~n~cr I" broq:.,..,. ondO.I~ ~irmJ:"""(Nov~.1993) 
III ColooJ&«od from on.lk/flL 
NO m dot. .".n.hlc.. 

ABB-Emin>nm<:IlI.aI Su>i>Cot. 1111'. 
SOll-_INOXLS 
10/9/96 

----_.-

HALUD DUMAL "" .... D<&MAL HALUD rom 

"""""" .us(!) D=L ._':'!.. QOOfi"" =:r ""'...nON DUMA' 

l.lE.{)2 0.001 6.2E-04 0.2 3 lE-03 1.4E-02

1 

1.2E-m 0.001 2.1E-07 0.00029 7.3E-04 1.3E-02 
4.2E-02 0.001 7.2E-04 0.006 1.2E--OI 1.6E-ol . 

1.2E-02 0.01 2.1E-O<I 0.03 7.18-03 1.9E-ol 

I 

I 

I 

I 

I 

I 

! 

, 

KE-OZ IE-at 1E ... l 

I 



TABLE F.5-2 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
Site 10 
NAS Cecil Field 
J.cboRville, florida 

EXPOSURE PARAMETERS 

PARAMETER 

SOIL CONCENTRATION 
PART. EMISSION FACTOR 
CONCENTRATION AIR 
INHALATION RATE 
BODY WElGllT 
EXPOSURE 'Il!'tfE 

EXPOSURE FREQUENCY 
EXPOSUREDURA1l0N 
CONVERSION }'ACTOR 

AVERAGING TIME 
CANCER 

NON CANCER 

SYMBOL 

C 
PEF 
CA 
IR 
BW 
ET 
EF 
ED 
CF 

AT 
AT 

VALUE 

cbemiC<lI-lipecific 

L24E+09 

chemical-.pecific 

0.833 
70 
24 

350 
24 

0.001 

70 
24 

[I] PEF hu been derived in the PEF Appendix to Lbill report. 

UNITS SOURCE 
CllCmlClU-

specific 

ml/kg default [1] 

mg/mS 

mS/hour VSEPA,I995 
kg VSEPA, 1991 

hours/day Assumption 

day./yC4ll" VSEPA, 1995 
years VSEPA,I995 
mg/ug Organics only 

Ye<ilCS USEPA,I991 

years VSEPA,I995 

USEPA,I991. Human Health EvalWiltion Manual, Supplemental GUidance: ·S1.&nd.rd Defaull Expo,ure 

Fl.cton"; OSWER DirectiVe 9285.6-03. 

USEPA, 1995. Supplemenllli Guidance to RAGS! Region IV. Human Health RI8k Auc,,5lRcnt Bullclm No.3. 

ABS-Environmental Services, Inc. 
SURF _INH XLS 
10/2P 

EQUATIONS 

I 

CANCER RISK = INTAU: (Iac/kc-dl:l • INHALATION CANCER SLOPE FACTOR !mI"'c...,.rl 

HAZARD QUOTIENT = IN'. _"_ ,- .-~) I INIfALATION REFERENCE DOSE t..-I1tc-dl1) 

INTAKE = CA. IR.ET.EF.ED 

BW. AT. 365-,./J£ 

Wh~. 

CA "" C. CF:I (lIPEFj 

..... 
For-ubCJCenlcrlrewll AT = ED . 



TABLE F.5-2 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT RESIDENT 
Site 10 
NAS Cecil Field 
Jack.sonville, Florida 

CARCINOGENIC EFFECTS 

COMPOUND 

Arsenic 

ND ~ n_o data available: __ 

ABB-Environmental Services, Inc_ 
SURF _INHXLS 
10/28/96 

INORGANIC OR 

ORGANIC 

110 

I 

-- ----

SOIL 

CONCENTRATION 

2.7 

- ----

AII< INTAKE INllALATION CANCEK 
UNITS CONCINI'RATION (DlI/q-day) CSF IUS'" 

hn./m~) ("""-«Ov1-1 

mg/kg 2. 18E-D9 2.0E-1O 1.5 3.1E-tO 

SUMMARY CANCER RISK 3E-IO 



TABLE F.5-2 

INHALATION OF PARTICULATES - SURFACE SOlL 
ADULT RESIDENT 
Site 10 
NAS Cecil Field 
Jacksonville, Florida 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Aluminum 

Arsenic 

Iron 

TRPH 

ND - no ~ta IlVIlllable. 

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
1 O/28/~~ 

-

INORGANIC OR 

ORGANIC 

110 

I 
I 
I 
0 

-

SOIL 

CONCENTRATION 

7830 
2.7 

9150 
270000 

-

, 

UNITS AIR INTAKE INHALATION HAZARD 
CONCENTRATION <mo/q-day) IUD QIJOTIENf 

(1!I.II:/m 3) _!mg/q-day) 

mg/kg 6.3IE-{)6 J.7E-{)6 ND 
mg/kg 2. ISE-® 6.0E-JO ND 
rug/kg 7.3SE-{)6 2.0E-{)6 ND 
ug/kg 2.1SE-07 6.0E-OS ND 

SUMMARY HAZARD INDEX OE+OO 
- -



TABLE F.S-3 

DIRECT CONTACf wml AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT TRESPASSER 
Sila 10 
NAS Cd FWd 

JacbonvWe, F10ridII 

EXPOSURE PARAMETERS 

pA.RAMp.:nR BYMl'IOl, VAI.tJP.: UNITS 

OONcrNTRATION 1I01L CS cbanical-.pecific cbc:mical-tpeci6c 

INGESTION RAn: IR 100 1III'·y 
~CTJON INGpn:o FI 1000 --~lP.:RErrocz PACTOR AF I IIII/cm4vcd 

~RPTION PRACTION Ass. cb::mical .pecific ..... -
8URt'AO!. AIlEA P.:XlOiED SA S.1~ =' 
DOtiK AJI,8OItaED I'I:R EVENT ,~ chemical .peci6c m&fcm? -evcol 

(DNVERaION PACTOa CF I 006-06 10' ... 
CF 1.006-09 "'"" BODY WEIGHT BW .., .. 

EXPOfIUR.I. FREQ1JI[NCY EF " .'Plyev (I] 

taXP08UJlI[ DURATION ED '"' y-

AVUlAGING TIME 

CAN"'" AT .., y-

NONCANCER AT '" ,-
[IJ UaiU for e~~ ~ I.('e evem'y~ lD the calcw.bllll oCtbe dern.lly at.ocbcd dale, 

USBPA, 1991. Hu..n Hmhb EvaluItil:D MImal, ~emellbll~: "!landud De.uk ExpoIU£e 

Fadan-; OSWER Directive 92i.5.6-03. 

USEiPA,I992:.. Dcru:..:I fupoIU£e A»eumcd.: Principle. and Appli~ODIi EPA/600/8-9J/OIlB; 1f92. 

8011Jlc::E 

USBPA,lm 

USfiPA, 1991 

USBPA,I995 

USBPA,I995 

USBPA, 1992a 

USBPA, 1992a 

inoq;Imict 

-~ 
USIiPA, 1991 

AMumptillll 

USBPA,l99S 

USBPA,I991 

USEPA,I99.5 

USEiPA. 199.5. ~emcdal ruiJowce Ie. RAGS: R<:J11:D IV, HUIIKJI. H~ RilkAMeumcol BulIdln No.1. 

EQUATIONS 

CANCER RiSK = INTAKE UncJk&-do,) • CANCER SLOPE FACTOR ImcIk&-doJr' 

HAZARD QUOTIENT = INTAKE ImcIk&-do,) I REFERENCE DOSE ImcIk&-do,) 

INT.AKE-u.GUTKlN - CS)[ IR x F1 )[ CF )[ EF x FJ) 

BW)[ AT x ~ uJ./yr 

INTAKE-nw...u. - DAeveot x SA x EF)[ ED 

BW x AT x 365 uJa/Jr 

Where: 

~ ..... AF X ABS.)[ CF 

Note: For nODUNinocenie errecU: AT .... ED 

-------- ~ - - -- - -- - ---
___ L--

~------

ABB·Eavir-onme.obU Suvicea, lDc. 
SOIL_lNO.XLS 
lOf9/96 

I 



TABLE F.5-3 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
AJ)ULTlRESPASSER 
Sile 10 
NAS Cadi FWd 
J..:t-.viUe, florida 

CARCINOGENIC EHECTS 

COMPOUND 

AnMok , 

INORGANIC SOiL 

Ok OIlGANIC CONa:NTllA'DON 

110 

1.7 ... '" 

UNITS INT ... 

INGES'DON 

'IIIV~ dnl 

1.-48-01 

SUMMARY CANCER RISK 
[IJ USfiPA kcplJll. IV pidance IpccW.CI .~OII. &,,:tOA of 1)\ f(ll" OI"pIliCIIIl.lld 0.1)\ fOl'iDurpDic. (NlJ'Vembt:c,l995) 
:2J CalcuWcd from oral CSFI. 

A8B-Envinanc::olll.l Smvicel. Inc. 
SOIL_INO.XLS 
10/9/96 

OllAL 

C>iF 
flllvu-dQrl 

,.5 

CAN<Dl DfllMAL INTUE Il<RMAL CANCEII TOTAL .... .u.s 111 DfllMAL (nlll .... CANCER 

INGES'DON ,." ........ f.ElIlJ;od. -, "'''MAL .. SO 

2.06-01 0.001 7.16-09 ,.5 1.28-01 2.26-07 

, 

2&j)7 ,~ 2&j)7 I 

: 



TABLE 1'~3 

DIRECT CONTAcr wnll AND INCIDENTAL INGFSIlON OF SURFACE SOIL 

ADULTTRIliPASSER ..... 
NAS c.cll1'J.W 
~..w..n .. ·Ww. 

NONCARCINOGENIC EFI'EClS 

COMPOUND 

AllIIDlII_ 

Ar."'" .. -
TRP\I 

INORGANIC OR 

ORGANIC 

"0 

I 
I 
I 
0 

.OIL UNt" 
CON<E'01lATION 

,.,. ... '" 1..1 .. '" .... 
(::: 170000 

tNTAn 
INGESTION 

'" Il....t. 

1.04E-o] 1 

-4,11'.--07 •• IIOOJ 
1.6E-Q] .. , 
4.81'.-05 Ml 

SUMMARY HAZARD INDEX 
)11 USEl'A Rezioa [Y auidan.::e lpectfiel IbaorptiOli. fact£n of I " foc orp..mCl aDd 0.1" foc iIlI::q.mC'i (NO\'ewber ,199S) 
12) c.IcuJ.Ic:d from 10l RtD.. 
ND - DO da. .va.il.abie. 

ABB-E.viroIllDra: .. l Servic:e., iJlll". 

SOIL_ING.XLS 
1019f96 

ORAL HAlAIlD IlOlIMAL tNT ... ......... HALUID TOTAL 

RID QU011ENT AU [I) DDMAL RlDUI QUOmNf ILUAOD .. , INGESnON , .. ,.~-, •• ..:.~I IIDMAL nrlOnENT 

1.·4E-01 0.001 7.9E-05 • .1 -4.0E-04 LlE-Ol 

1.6E-O] 0.001 2.7E-01 o.ooon 9.4E-05 1.1E-Q] 

5.4&01 0.001 9.]E-05 ..... 1 • .5E-Q2 2.IE-02 

1.6E-O] 0.01 2,7[-05 •• 03 9.IE-04 2.5£-0) 

I 

...... '''''' 
,..., 



TABLE F.5-4 

INlIALA TION OF PARTICULATES· SU}Uo'ACE SOIL 
ADULT TRESPASSER 
SKe II 
NAS Cedi Fleld 

EXPOSUREP~TERS 

PARAMETER SYMBOL 

son. CONCENTRA nON C 

PART. EMIS.'iilON FACTOR PEF 
CONCI-;NTRATION AIR CA 

INHALATION RATE lR 

HOnYWEIGHT BW 

EXPOSURE TIME ET 
ExPOSURE FREQUENCY EP 
EXPOSURE DURATION ED 
CONVERSION FACTOR CF 

A VEKAGING TIME 

CANCER AT 
NONCANCI<:R AT 

[1] PEF h.III!. been derived in the PEF Appc:ndl)l; 1.0 thu ~port. 

VALUE UNITS SOURCE 
cbemiad-

~mlad'lpec1fic Ipec:iHc 

124E+09 m'"" dcfzrul.t [1] 
chemica!-&p:cific m&'/ml 

OJ!33 m'lhour USEPA,1995 

70 .. U5EPA,1991 

• bOUfl/ciay Auumpl1~ 

.5 <byilyear ANumpti~ 

20 y~ ANumptiOll. 

0.001 mg/", OrrllDiCi only 

70 y~ USEPA,1991 

20 Y'~ USEPA 1991 

USEPA, 1991. Human Health Evaluation MIm.~, Supplemental Guidan~. 'Slandard Default Expol~ 

F.cton"; OSWER Dlrtttivc 9285.6-03. 
USEPA 1995. Su PDlc:mc:ntal Guidance 10 RAGS' Rc ion IV HumlUl He:dth Risk MsesSDlent BuIlc:Un No.3 

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
10/2sr 

EQUATIONS 

CANCER RIBI(::: INTAKE (Inflq-d.)') x INHALATION CANCER SLOPE FAcrOR (mrlq-dayr1 

HAZARD QUOTIKNT "" INTAKE (D1IIka:-day) I INHALATION REFERENCE DOSE (Dlflkl~) 

INTAJ(E - CA x IR x ET x EFx ED 

IIW :I AT I JS rJtq./yr 

Wh_ 

CA= C:I c.' I. tllPEl) 

I ..... FOI'~"rdI. AT == ED 

-



TABLE F.S4 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPAS,"ER 
Site 10 
NAS Cecil Field 

CARCINOGENIC EFFECTS 

COMPOUND 

Arsenic 

NE - not evaluated. 

ASS-Environmental Services, Inc. 
SURF _INH.xLS 
10/26/96 

INORGANIC OR 

ORGANIC 

110 

I 

SOIL 

CONCFNI'RATION UNITS 

2.7 mg/kg 

AIR INrAKE INHALATION CANCER 
CONCENl'RA nON (ma' ... .d.ay) CSF RISK 

(m./m~) m., ..... '" 
2.1SE-Q9 3.7E-12 1.5 5.5E-12 

SUMMARY CANCER RISK 5E-12 



TABLE F.5-4 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRE&l' ASSER 
Site 10 
NAS Cecil Field 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Aluminum 

Arsenic 

Iron 

TRPH 

ND - no data available. 

ABB-Environmental Services, Inc. 
SURF _INH,XLS 
10/2S'~~ . 

INORGANIC OR 

ORGANIC 

110 

I 

I 

I 

0 

SOIL 

CONCENfRATION 

mo 
2.7 

9150 

270000 

UNITS AIR INI'AKE INHALATION HAZARD 
CONCml'.RATION (DlI/q-day) IlfIl QUO'fHlllT 

(ma'm') (ma' ...... v) 

mglkg 6.3IE-{)6 3.7E-{)S NO 

mg/kg 2.1SE-{)9 l.3E-ll NO 

mglkg 7.38E-{)6 4.3E-{)S NO 

ug/kg 2.ISE-{)7 1.3E-{)9 NO 

SUMMARY HAZARD INDEX OE+OO 



TABLEF.5-5 

DIRECT CONTACT wml AND INCIDENTAl, INGESTION OF SURFACE SOu... 
CHILD RESIDENT 
Site 10 
NAS C/OCU F~kI 
JacboovllM, Fk.-Id. 

EXPOSURE PARAMEIERS 

PARAMFIl<::R 

foNL~T1ON lOlL 
INGUllON :1:.4:11: 
ruC110N lNGU'II:D 

AntIIllINCt FAC10I 

AC[-IPK1nC ~~.u:u. 

.tUOlll'IJONnM:IlON 

~NVDIION rJ.ClOI 

FNVPUION rAeroI 

IODrWDGHT 

tl.G[.-.:vJC IODr 'lfDGIfT 

fil'OlUU JUlQlim'ICl' 

UPOSUU: nuaA. noN 

Mi~D:I05UJU: nuaA.noN 

GE-"DGlllD RJalACI..uLI. (lI 

DOa.ulOaaI:D nanJ:N'[ 

A VJ:&AGING nao:: 
~~ 

~"""'"'" 

SYMBOL VALUE 

CS cbmncal-Ipt:dfic 

IR 200 
FI 100' 
AF 1 
SA ~-Ipt:cific 

ADS cb.::mical-Jpecific 
CF 1 OOE-06 
eF l.OOE-09 

BW " BW qe-.pc:ci1i.c 
EF 350 
ED , 
ED age-Ip:CLfic 

SA-U.olj 766 

DA... chc:nucal-lpecific 

AT 70 
AT , 

[I] Uni!.o fcc...,.,. ... f~n<:y ut in ~ ..... f'f-J" ,n tho ooJculoti"" af tho d.nn.Ily.bt<.t>od .x-. 

UNITS SOURCE 

c~lD1cal-Jpt:dfic 

mg/"'r USEPA, 1995 
unitlou USEPA, 1995 

mg/ClD~-evt'D. USEPA,I995 
om' USEPA,1989 

unitJeu USEPA,I995 

"""'" lnorpuic cOllvt'nion 

4''''' Oq:anic convel'lion .. USEPA.I991 

q USErA,1989 

dar'/rear III USEPA, 1995 

Y'~ USEPA,I995 

Y'~ 

_00 
cm1-year/kr USEPA, 1992_ 

rnc/cml-evt'D. USEPA, 1m_ 

Y'~ USEPA,I991 

Y'~ USEPA, 1995 

[1]11I~, Ii_ dorn-.aIJ.y ~ de-. fer .:hU~n .pI ~,'" 6, til. timc.--'.JhIDd, ~p: ~ .uoi."" ..... upoood i.o 

..JcuJ.I.d from 'w ......... ""'poo"" d...u"". and body _'1# fer _ell af 6 'lI" porioJo ••• I throu~h 6, J"'r U:;'UPA,. 1992.. 
USEPA,. 1919. &poolftl l'a,:(1XI H.a..1li>td;EPAf600IB-i9I043; M.y 1989, 
USEPA,. 1991. Human H.un Ew.l"'t,,,,, M .. nLlLl. Sup?c"",nta] Guido.ncc: .~ o.,f.,1it Exp;>llUm F.<I.<mI"; OSWER o.-ri ..... 9285,6-()3, 
USEPA,. 19921. o.:..m.J F..>:poo~ .... _.m<>n1.. Pnncoploot ""d Awlicot1On.; EPAf600II-0I11011R, J.nlJll)' 1992.. 
USEPA. 1995. ~nta] G..do.ncct<> RAGS: RCiI"" IV. Human Hoakh R1Jlo:A.-.."""'" Bu\kotin N<> 3. 

AHB-Envu-~1lLll Semoel, Inc, 
SOIL_lNO.XLS 

10128196 

--------

EQUATIONS 

CANCEl{ RISK = INTAKE (ml/q:-da1) J: CANCER SLOPE FACTOR (ma/kl-dayt-i 

HAZARD QUO'fIFl'tIT = INTAKE (lOI/q:-da)') I REFEllENCE DOSE (DlJ/qp-day) 

INTAK::E-mounoN = CS l( IR:& FI X CF :& EF J: ED 
BW J: AT X 36S dayaJyr 

INT~ = (D"- X EF I AT II 365 da1I1y_r) II S~ 

When.: 

S ...... - SUM (SA J: ED I BW) 

DA.- - CS l( AI':& ABSll CF 

Noto, For noncarcloopnk ef'fectl. AT ,. m. 

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



TAllLE 1'~5 

DIRECT CONTACT wlm AND INClDENTAL INGESTION OF SURFACE SOIL 

CllIlD JlESIDE1IT 
Sb 10 

NAS CtdI FI<o1d 
J~vUIe, flOOd_ 

C'.,.\RClNOGEl'aC EFFECTS 

COM>OUND 

...... I 

~GANlCCC ""L 
OkGAJ'{IC CDNCfl'ITRAllON 

''0 

'.7 

""''' 

mgfk, 

INTAKE OLU CANcgl1~ DDMAL ""'.'" 
lNGl.!IllON CST (II 

I ...... ·~ 
INGUTION "'PI D~L 

3.0E-06 U 4.4E-06 0.001 l.SE-08 

SUMMARY CANCER RJSK 4E-<J6 
[ll bIooti_ ~ncy f.""," -...~ Lull .. Cl!>l'l cI carQ""Fnic PAH •. R<>1w"" potency r.do""....,.J=vod in "Provwanol. Gw.doonooo r.,. Qo.-nIiL.otl"" RUIo:,"-moonl cI Pclycywc AromaII~ Hy~," USEPA, 1m. 
121 USllPA bill"" IV ""danoo .poaf ..... b<.~0Il r.<len cI '" f.,. "'W'nioo.nd 0 1~ fOl< """,.mCl (N"""mhcr,I995) 
[3] c.J.~ fr«n <nl (,SF •. 

. 1NE- not Led 
,m· 
OOIL _INa XLS 

WI28/96, 

D ....... CANcm.l1S ron .. 
CSf(I,31 ...... L CANCD< . ...:.;. . .... 

1,' 4.2E-OS ".5E-06 

I 

I 

, 

I , 

I 

4E-<18 4E-<J6 



TABu.:F.~ 

DIRECT CONTACT WlTII AND INaD~AL INGESTION OF SURFACE SOIL 
CHIlD IlESIDINT 
Sll~ 10 
NAS CedI Field 
JKboI:lyllle, Florid. 

NONCARCINOGENIC EFFECTS 

UlM1'OUNli 

Alv .. lD.um. ........ 
,~ 

TIU'H 

, 
I 

I 

0 

INOItGANTC OR ~,. 

Dl:GANTC CONC!NTkATION 

uo 

... 
2.7 

.150 

tv-

UNITS INTAltr .,..... 
~~'lTI0N "" ,-~ .• 

mg!kg l.OE'{)l 1 

""'''' 
3.5E'{).5 0._ 

""'''' 
l.ZE-Ol 0.' 

"I"" 3 . .5E-03 0.03 

SUMMARY HA7.ARD INDF.X 

[II USEPA R~"on N I'n<lo.r>c<: Ip<'OiJ<>O .~on r.don r:f 1" for or~CII U>d Q I" r,.., lIlOO"W""CII (N"""mber,I99:5) 
[21 Calclllo.lbd from oral IUD •. 
ND '" no dt.vo a,"II11o.blo 

ARB-En,'Il'lIUT><' ... .t &""".., III<>. 
SOIL )NG.XLS 
1'1123/96 

HAZA&U P<&MAL ""An DmMAL H.U.UD "" .... 
Q"mUM ,usUI D ...... ' ~~~l QlJOIIDrr 

IOI~ ONGU,,,,. -~.~, D ...... ' 

1.0E-Ol 0.001 9.6E..().4 0.' .8E-OJ 1.0E-Ol 
l.ZE'{)l 0.001 3.3E-07 0._ I.lE-03 l.ZE-Ol 

3.9E-Ol 0.001 l.lE-03 0 .... 1.9E-Ol .5 8E-Ol 
l.ZE-Ol O.ot 3.3E-(U .'" l.lE-OZ 1.3E-Ol 

7F~Ot IF,...OI 91>01 



TARI...E F.S-6 

INIiALATJON OF PARTICULATES - SURFACE SOn.. 
CHllJ) IlESIDENf 
Sibil 10 
NAS CecU FleId 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOIL CONCENTRATION C 
PART. EMISSION FACTOR PEF 
CONCFNTRA TION IN AIR CA 
INHALATION RATE IR 
BODY WEIGHT BW 
EXPOSURE TIME ET 
EXPOsURE FREQUFNCY EF 
EXPOSURE DURATION ED 
CONVERSION FACTOR CF 
AVERAGING TIME 

CANCER AT 
NONCANCER AT 

VALUE 

chemical-specific 

l.24E+09 
chemical-specific 

0.625 
15 
24 

350 
6 

0.001 

70 
6 

[1] PEF has been derived in the PEP Appendix to this report. 

UNITS SOURCE 
cnemlcal-

specific 

m'lkg defauU [II 
rug!ru' 

ml/hour USEPA,I995 

kg USEPA.I991 
houra/day Auumption 

daya/year USEPA.I991 
years USEPA, 1991 

mg/ug OrganiclI only 

yea" USEPA, 1991 
yean; USEPA. 1991 

USEPA, 1991. Human Health EvaJuation Manual, Supplemental Guidance: "Standard Default Exposure 

Factors"; OSWER Directive 9285.6-03. 

US EPA. 1995. SUDvlcmental Guidllnce to RAGS: RC:Bion 4 Bulletin.'!, Bulletm No.3, November- 1995. 

ASS-EnVironmental Services, Inc. 
SURF _INH.xLS 
10/28/0r 

EQUATIONS 

CANCER RJSI: = INTAKE ( ... Iq-dq) J: INHALATION CANCER SLOPE FACTOR t .. ~rl 

HAZARD QUOTIENT = INTAKE (mglq-day) !INHAlAnON REFERENCE DOSE (mt/kg-day) 

INTAKE = CAJ:IRJ:ETJ:EFJ:ED 

BW J: AT J:)65 6rqs1Jr 

Wh~, 

CA'"' CJ:CFx{lfPEF) 

Not .. 

FO£~k:etrtdln AT"" ED 



TABLE F.S-{; 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RE,lDENT 
Site 10 
NAS Cecil Field 

CARCINOGENlC EFFECTS 

CO:MPOUND 

Anenic 

~--=--~o~ evaluated. 

ASS-Environmental Services, Inc. 
SURF _INH.xLS 
10/28/96 

INORGANIC OR 

ORGANIC 

110 

I 

SOIL 

CONCEl'ITRATION UNITS 

2.7 mg/kg 

AIR INTAKE INIIALATION CANCEl< I 

CONCENTRATION (""" ..... ,) CSF RISK 

(IDJ:/mJ) 1(""" ..... ,)-1 

2. 18E.{)9 1.8E-1O 1.5 2.7E-IO 

SUMMARY CANCER RISK 3E-IO 



TABLE F.S-O 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
Site 10 
NAS Cecil Field 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Aluminum 

A~enic 

Iron 

TRPH 

ND = no data available. 

ABB-Environmental Services. Inc. 
SURF _INH.XLS 
10/2P'"~ 

INORGANIC OR 

ORGANIC 

1/0 

1 
I 

I 

0 

SOIL 

CONCENI'R.ATION 

7830 
2.7 

9150 
270000 

UNITS AIR INTAKE INHALATION HAZARD 
CONCEl'ITRATION ( ... I ..... y) lUll QUOTIENT 

(mll/m3) (m./q",y) 

mglkg 6.31E'{)6 6.1E.{)6 ND 

mglkg 2. 18E'{)9 2.1E.{)9 ND 
mglkg 7.38E.{)6 7.1E.{)6 ND 
uglkg 2. 18E'{)7 2.1E'{)7 ND 

SUMMARY HAZARD INDEX OE+OO 
---



TABLE F,5-7 

DlItECI' CONTACT WTIH AND INCIDENTAL ING~TlON 01' SURl'ACE SOlL 
ADOI.ESCI:NI'TRESPASSER ..... 
NAS (Adl F .... 1d 
.IKk-"w., rlurWa 

EXPOSURE PAIlAME1ERS 

PARAMFmI 

FN(E'(J1lA110N lOlL 
jINCEllnON aATI! 
BAC"RON INGESJU) 

~CIt J'Act'OIl 

~G&-IrEC1nC IURI'AQ:. AREA 

~IlI'11ON PIlACTION 

coNVDSION FACTOR 

jaoDYWIilGHT 

fAGE-SPEanc .nnv WEIGHT 

~UIlE J1lF..QlJNIiCY 
jExro!l1laE DUaA110N 

tAGUPEanc £XI'OsUIlE DUaA nON 

AGE-wElGHnD IUIlFACE AltHA III 

joosH ABSOIUIW PER EVEVr 

VUAGING TIME 

CANalII 

Jl/ONCANCD. 

SYJl.fIIOL. VALUE 

CS cbecnic.J-.peci6.c 
IR 100 

A 100' 
AF 1 

M, ar:-Ipt'ci.lic 

ASS, cbtmicaJ-Ipt'cific 

CF I,OeJE-06 

CF 1.00&09 

BW " BW, -,e·'pecific 

EF " ED 10 

"'" -,e-.peci6c 

SA...~ 101] 

DA.- cbcmic.J-.pecific 

AT 70 

AT 10 

[II u .... Car""P'"'''' r..q..nc.y .... 1II.vwuJy.s in Ibt <:aI~ ... rllbt.-...uy.bo.art.d cb., 

.... TS SOURCI! 

cbtmical-lpecilic 
lIII'/day USEPA, I99S 
",",,"U """"""00 

q/CDl~ve. USEPA, 1995 

om' USEPA, J989 

...... u USEPA,I995 

"'mc ....... ~ 
"'mc o.p.;~ .. USEPA, 1995 .. USEPA, 1989 

dayalyear II) """"""00 
,.~ USEPA, 1995 

,.~ """"""00 
cm1..yeartq ~r USEPA, 1992. 

III(f CQI1.eve. ~t USEPA, 1992a 

,.~ USEPA,I991 

,.~ USEPA,I995 

[21 In ..um.una thI dom.JIy ~ .b. rar ~ '" 7 tkou&h 16. tho. w.-..... ~ ~""....,..fu.d ...-f, ...... ~ 11 
w~ from • ..r. .. _ • .:p»'" d.nO"", and body -P rar _,j, rI 10 ....... <><10 •• p 7 Uww&fII6,. 1"1' U~iEPA. 1m.. 

USBPA. 1919. ~ Pto<tCn Ha.dooak:HPAl6OOl..,9fIiofJ; M.y [9119. 

USBPA. IWL H ...... Hidh n...!..u0fl M ... ...!.. ~ ou ...... , .~ o.r.uII, &pol ... F.c:taro'; O!>WElt Oir.diw 92&5.6-03. 

USBPA. 1991o... n..n.l fbtpcllft ........ ......, Prin.ipo..rod ~"''''''; EPAl6OlJ{1-91fOlli; lUIIIUY Im.rod 

~,IoUUNpttL 
USBPA, 1995. ~ 0ui ___ 1,0 MUS: Lp ...... B ......... )~ No. J. N~ 1995. 

ABB-EavironmeJUl Service.. lDi;. 

SOIL._INO.XLS 

1019196 

EQUATIONS 

CANCER RISE: - INTAU (lDI'q-da,) )[ CANCER SWPE FACTOR (lDI'q-da,) I 

IlAZAlID QUOTIENl' - INTAKE (lDI'q-4a,) I R.fi'F.llFNCE lX>SE (lDI/q-d..,) 

INT~anoN "'" CS J[ IR J[ FIJ[ CFJ[ 0')[ ED 

IlW J[ AT J[ 365 N1"1r 

INTAKFDDIW. - AT J[ 365 uyalYMr) J[ S~ 

Who.., 

SA..... - SUM (S~ J[ ED" I BW.) 

DA.-, - CS J[ AF)[ ABS.)[ CF I 

Note; For DODC-ardnopllk.f'Ikta: AT - ED. 



T .... LE 1',5-7 

DlRECr CONTACT WITH AND INCID£J'{]'AL INGF,STION 0 .. SUilFACE SOIL 

ADOU'.SCE"(f 11lESPASSEll 

JIll. 10 
NA.! c.dI fWd 
J...u-... IBe. Jlocid. 

CA1laNOGf2\/IC En'ECf& 

lNOI;GANlC 01. .,.. 
"""""'""' OI.GJJ(1C OONaM.,m"" 

uo 

..... I '.7 

."." 

m,lk, 

"" .... o<.U. CANCD.I1R P ....... "" .... 
~r.m0(( carll) ""om"" "",. ~~ .. "....' 

1.1E-01 U 1.6E-01 0.001 4.IIE-09 

SUMMARY CANCER RISK 2E-07 
[II JMIj .... p<Mf>OY t.~ _~l.ou. CSf. rar ~<> PAll •. JIMob_ ~ f.den .... doon~ 1JI ·PruvwD....J o..idlonol rot~ ........ A-_ tot PlXyoyw<>An:mooti<l Hydro..rbonl," USRPA. 1m. 
(lJ USBPA iQ,1'0Il IV 1"' ...... ~_ .t:.otpuonH.<xen ell" fIX ot ...... end 0.1" rot .,.,...pnico (N~,l995) 

III ~ from -.I csr •. 
Ai> 

NE".~. ___ -- ----

SOIL _INO.XIS 
i0{9l96 

P ........ Co\NCD. II. TOTAL 

arll~1 ........ ""'CD , .... 
u 7.2E-09 1.7E-07 

"""" 2&1Y1 



/ 

T,uLB ',.5-7 

lHKECT alNTACT Wlm AND INClD£NTAL INGESTION Of SUilFACE SOIL 
ADQLESQ,NT TIlE.SP~SER 

!'IblO 

NAS Cri FWd 
J ___ .IIIe, Ilorid. 

NONCAJtClNOGENiC £fFECT5 

)NO&GAMCOI; . ,,, 
rnM>'OO>ID OI.GAMC OlN'CINTRA nON 

''0 

AIoI.III. ... • ... 
A_" • ., 
.~ I "" 11IftI 0 p ... 

",au "" ... 
'N'''''''''' .~~ 

... ,.. 1.lE-03 I 

... ,.. 7.-4E-07 0 ..... ... ,.. 2.!lE-03 03 .. ,.. 7 .... &OS ~ .. 

S1/MMARY HAZAJlD Il\o1>£X 

(I) USRPA ItoIp"" IV JUI~ .~_ ~oo r.run cll:c. f ........ ". and 1).1:c. foc Ul<JI" .... '" (N.-nb.,Im) 
III CaI~ fnm> ...:I Itfl). 
ND '"' no doJa o ... ,lo.b". 

AIIB-~.s..n..-.I",,

:sQIL_INO.Xl1!I 
1019196 

O<AL ....,..,. DaMAL ""An DaMAL ...,..., ronL 

"" QU<mn<T AUIII DaMAL =(l~1 <!OODn<T B.U.W> ....... , .. "."'''' - -, DUMAL I ~~n<T 

2.1&-0] 0.001 9.SE-OS 0.' .... 9E-{K 2.6E-03 
2.!lE-{I) 0.001 3 .... £-08 0."'" L1E-04 2.6E-O] 
I.'IE-OJ 0.001 l.IE-04 .o. L9E-Ol 27E.-Ol 
2 . .5E-03 O,OJ 3 .... E..()S .~ .. I.lE-03 3.6£-0] 

2FA2 "'01 &02 



TABLE F.5-8 

INHALATION OF PARTICULATES - Sl'RFACE SOIL 
ADOLESCENT TRESPASSER 
SIt",lO 
NAS Cecil F1dd 

EXPOSURE PARAMETERS 

PARAMETER SnmOL VALUE 

son.. CONCENTRATION C ,~bemical.-5peclfiO 

PART. EMISSION FACTOR PEF 124E+09 

CONCENTRATION AIR CA cbt:mical-lpec:ifio 

INHALATION RATE IR 0.625 
BODY WEIGHT BW 45 
EXPOSURE TIME ET 4 
EXPOSURE !'"REQUENCY EF 45 
t:XPOSURE DURATION ED 10 
CONVERSION FACTOR CF 0.001 
AVERAGING TIME 

CANCER AT 70 
NONCANCER AT 10 

[I] PEF hili been derived in the PEF Appendix to this report. 

UNITS SOURCE 
cbemiCld.-

IpetitiO 

m3fkg dcl_u!l [1] 

mg/m3 
m3/hour USEPA, 1995 

kg USEPA, 1995 
hours/day Assumption 
days/year Assumption 

years USEPA, 1995 
mg/ug Organics only 

years USEPA, 1991 
years USEPA, 1995 

USEPA, 1991. HumlUl Heallh Evaluation Manual, Supplemenllll. GuiWm!.t: ·StllDdard Default ExpollUI'C 
Fa..-wn," , OSWER Du=t.ive 92115 6-OJ. 
USEPA 1995. Suppicmenllll. GukLlw.ce 10 RAGS Region 4 Bulletins Bulletin No.3 November 1995. 

ABB-Environmental Services, Inc. 
SURF JNH.XLS 
10/2P '. 

EQUATIONS 

CANCER RISi( "" INTAKE (1II(1kr--") x INHALATION CANCER SLOPE FACTOR tnIClkr:....,.r l 

IlAZARD QUOTIENT '" INTAKE 1mr1kJ...,.) I INHALATION REFERENCE DOSE ( ... ~J 

INTAU '" CAxlRIlETIEFIlED 

IW x AT 11365 -"'fyr 

WIo~. 

CA = C I CF][ It'rEF) 

...... FOI"~etredsl AT=ED 



TABLE F.S-8 

INHALATION OF PARTICULATES· SURFACE SOIL 
ADOLESCENT TRESPASSER 
Site 10 
NAS Cl!(:il Field 

CARCINOGENIC EFFECTS 

CnMPOUND 

Arsenic 

NE - not evaluated. 

A£38-Environmental Services, Inc. 
SURF _INH.xLS 
10/28/96 

INORGANIC OR 

ORGANIC 

110 

I 

SOIL 

CONCENTRATION 

2.7 

AIR INTAKE INHALATION CANCER 

UNITS CONCENTRATION ( ... 1 ...... ,) CSF RISK 

(m.lm') (m.lq .... y)·., 

mg/kg 2.18E-09 2.1E-12 1.5 3.2E-12 

SUMMARY CANCER RISK 3E-12 



TABLE F.5-8 

INHALATION OF PARTICULATES - SURFACE SOIL 
AD! ','ENT TRESPASSER 
Site _'.; 
NAS Cecil Field 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Aluminum 

Arsenic 

Iron 

TRPH 

ND no data available. 

ABB-Environmental Services, Inc, 
SURF _INHXLS 
10/28,n", 

INORGANIC OR 

ORGANIC 
110 

I 

I 

I 

0 

SOn. 

CONCENfRATION 

7830 

2.7 

9150 

270000 

UNITS AIR INTAKE INHALATION IlAZAlUl 

CONCFNfRATlON (mo',,-day) RID QUOTImT 
(maIm') ,,,,,,,,,-day) 

mglkg 6.31E-{)6 4.3E-<l8 ND 

mg/kg 2. 18E-{)9 1.5E-ll ND 

mglkg 7.38E-{)6 5.1E-<l8 ND 

ug/kg 2. 18E-<l7 1.5E-<l9 ND 

SUMMARY HAZARD INDEX OE+OO 



TABLE F.5-' 

DIRECT CONTAL'T wnH AND INCIDENTAL INGESTION OF SURFACE SOIL 
sm MAINTENANL'E WORKER 

Site l' 
NAS Cedi f1ftd 
NAS Cedi Field 

EXrosURE PAKAMElERS 

PARAMf:TP.:R 8YMWL VAL~ UNIT. oova"" 
CONcnnuTICN .aiL CS cbc:mic.l-.pecific cbem&w-tpecifio 

lNGUflON lATE I. ,. mc/*y US6PA, 1995 

...... cnON lNGutm ., 100' "'""- AHumptilJlll 

.wuu.~a I'A.CTOR AF I JIII/cm4velll. USEPA,I995 

~OI'IR.U:TlUN ABS cbcm"~l-.pec"ic -- USEPA,I995 

JUIrA.a AIfA IJ[f'(»Dl SA 5,750 "'". USEPA,l992a 

lJO(I£ ,u.ll(}UlD rEa EVINT DA ... cbemical-.peciJic IIlI/cm1-evelll. USEPA, 1992a 

UlNYE.DIOI'II'AC'I'o.. CF 1.00E..09 "I", Drpnic couveniOll 

OONVD..M0ff fACI'o.. CF 1.006-06 "'''' lnorpoic couvenilJlll 

IODYWDGHI' BW '" .. USEPA,I991 
~r. RIlQtIDfCY EF :u da}'l/ysc [1] AHumptilJlll 
ItlIJ'OIIlI.1 PlJL\TlOi't ED 25 ,- USEPA,I995 

A VDAGING JlMI: 

CANCLt AT '" ,- USEPA, 1991 
NONCANCB AT 25 ,- USEPA 1995 

[I] UDili foc elpOlure fre.tueocy are evcJU/ysc in ~ wculmiOft of the deonally.b.orbed dote. 

U5EPA,I991. Ham.o Hndtb Ev.lWlliOll Mam.!, ~~mo::"" ouidanco::: "Sl:aai.nI Det.. E;qJOIln F.~·; 

OSWBR Dice.run 92H5 6-03 
USEPA, 1992a. Dum.:I E:qK»Jre ABeumelll.: Principietl and ApplicmQIII; EPAi600/I1-911011B; J.mary 1992. 

USEPA, 1995. SupplcmUlbll GuidAnce In RAGS : R~Oft IV, HlIIDAll HMhh Rial!: AHeumm BuUetia. No. J. 

ABB-EnviroumclDll Servicu, loc. 

SOIL_ING.XLS 

10/11/96 

----

EQUATIONS 

CANCER RISK ~ INTAKE (mclkc-day). CANCER SLOPE FACTOR (mclkc-dayr' 

HAZARD QUOTIENT ~ INTAJ(E ..... Ikc-day) I REFERENCE DOSE (mclkc-day) 

INTAKE"lNGUI1CN = CS]l: IR]I: FI]I: CIo']I: RIo']I: ED 

BW]I: AT]I: 365 dayalyr 

INTA~ = !M..-,,]I: SA:r.: EF:r.: ED 

OW It AT][ 3~ dayalyr 

Where, 
D"- = CS]l: A}' It ABS :r.: CF 

I 

No .. , For DOocan:iDoceoic effoet.. AT = ED 

I '----



TABLE F.S-\1 

DlKECI' CONTACT Wlnl AND INa~AL INGFlinON OF SURfACE SOIL 
SITE MAlN'JE'IIANf'F. WOKKlll 
Sle 10 
NAS c.dI Held 
NAS CedI fleld 

CAIlCINOGENlC EJo'JEC1'S 

I~GANICo.. "" UN'" ""AU 

""""""" ORCANIC CONcmJU nON INGUTION 

DO ,-"-... 
A_k I '.7 m!lk, 4.SE-Oa 

SUMMARY CANCr~ RISK 
[I] UI:o"EPA h."" IV 1JW<lon<:..~ .... lIt.....p .. u;m C."' .... .L '" [ar<r ... ",.nd 0.1" far 1neJrll"roca (Nm.mt-,I99Sj 
]l] c.I~ f1'ml cn.l (,.sF •• 

NE = _.volllO.!bd. 

AU 
SOIL_INO.XL..S 

10/1lI96 

<CAL 
a. ,-"" .... 

u 

CANCU .... DODW. "" .... DODW. CANCU .... TOrAL 

"",un ... ,usUJ D<aM4L CIIrpl .ODW. CoUfl."I:Il ..... """ ...... " .. 
6.SE-OS 0.001 S.2E-09 u 7.8E-09 7.6E-OI 

7&<1' .&<19 1&<1. 



TA.LE F.5-f 

DIRECT CONTACT WfTH AND INCIDI::NTAL lNGE8TtoN OF IIUllFACE!IOlL 
SITE MAINTENANCE WOJUrEM 

Site II 

NAil ~Il Jlold 
NAil c..:U Flold 

NONCARCINOGENIC EF'f"IlCTS 

INOI.GANlC 0« .,n """. ""' .... OOAL 

OOWOUND O«GANlC OONcnrnATlON ~~.: 
... 

"0 -~ .• 
A ...... iIou. , jm. "",/kg 3.1E-04 I 

A .... lr: , .1 ... Ike L3E-01 .... I "" "",Ike 4.3E-04 

TI<rH io 1_ ",/kg 1.3E-OS 

SUMMARY HAZARD INDEX 
[I] USEPA I..poll IV lUldlB<:.IpOcl.ll • .t..>rptIon r.ctoro of I" 1>[ O<Jll*:II wd 0 I" 1>. lro<Jll*:II (Novcmb«,1!f95) 
PI Cokul.oLod fi:t>m<>nll.lDo. 
ND - ,.., doll .... voJ.! .. bl~. 

ABB-Envin>nmaUl S.....:i<: .... lro<:. 
SOlL)OO XLS 

10/11196 

I.HIlI 

" .. " 

HAZAaD DPMAL 00 ..... D ....... C ..,.." TOTAL 

"'''''''''' AUUJ D ....... C "':'DL "uoo,,'" KALW> 

""'''''ON ....... Df.Uo«I. ~""''''' 

3.7E-04 0001 4.:2E-05 u 2. I E-04 S.SE-{).4. 

4.2E-04 OJXlI l.5E-08 '."'1' S.OE-OS 4.7E-04 

1.4E-03 0.001 4.9E-OS u .. B.1E-03 9.1E-03 

4.2E-04 0.01 LSE-OS .. " 4.9E-04 9.1E-04 

3E.oJ ".oJ IJ.:-Ol 



TAHI.E F_5-10 

INHALATION OF PARTICULATES - SURFACE SOIL 
SITE ~ANCE WORKER 
Slt~ 10 
NAS Cecil FMld 
JlK:boD"I1l~, Florida 

EXPOSUREP~TERS 

PARAMETER SYMBOL VALUE 

!IOn.. CONCENTItATJON C chclmca.l-sp«:lfic 
rART,EMl8ISION FACTOR PEF 1-24E+09 
CONCENT1U.TION AIR CA chclllical-lpecllic 
IN1lALATION IlATE IR 2.5 
aony WElGlIT BW 7. 
EXf'OSURE TIME ET • 
EIPOSUltE FltEQUENCV EF 2. 
EXl'OSUkE nUltATKJN ED 25 
CONVEJtSlON FACI'OR CF 0.001 
AVERAGlNG TIME 

CANCER AT 7. 
NONCAN<.-'ER AT 25 

[I) PEF baa been deri.....:! in lh<: PEF Appcnd~ k11hi1 r<::pOl1. 

USEPA.I99I. Hmun lblth E .... lualIOOMmual. Supplo::,.,..,nlal C'1"1li<bn=: 

.~ DeIioLll! Ex~uro; F .. <-"WIlI"j OSWER Dlr=1ive 92856-03. 

UNITS 
chemical-

lpecific 
m3/k, 
mg/mJ 

m3/hour 
kg 

houR/day 
dl.Yl/y~ 

Y''''' 
mglu! 

y~B 

vell.B 

~~_PA, 1995. Supp~t;Il Guidanoo to RAGS: Re~ion4 Bulleu, .. , Bulletin No.3, No.l'o'I::mt-of 1995. 

ASS-EnvIronmental Services, Inc. 
SURF _INH XLS 
10/28/r 

EQUATIONS 

SOURCE 

CANCER RISI( E INTAKE tlllCl1tf:-dqlll INHALATION CANCER SLOPE fACfOR t-rI1q:--,.)-1 

default [1] 

USEPA, 1995 HAZARD QUOTIENT - INTAKE (mclkc-ct.:) I INHALATION RE)iXRENCE DOSE (lDCikI~) 
USEPA, 1991 
ANumption 
AA:sumption INTAKE"" CA lllRI(ETllEFIlED 

USEPA, 1995 I1W I( AT 1(:3e' ia:l1rr 
O'-&l.OiC'tl only 

Wh_ 

USEPA, 1991 CA"" CI(CFl(tIfPEJ<l 

USEPA 1995 

""'" For~.a.u. AT "" ED 

-



TABLE F_5-JO 

INHALATION OF PARTICULATES - SURFACE SOIL 
SiTE MAINTENANCE WORKER 
Si,.10 
NAS Cecil Field 
JacksoDville, Florida 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCEl'ITRATION 

Ar.;oWc 

NE = not evaluated. 

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
10/28/96 

I/O 

I 2.7 

UNITS 

mg/kg 

AIR INTAKE INHALATION CANCER 
CONCF2'ITltATION ("",,-do,) CSF IIISK 

(m./m') ( ... '",,-day)--I 

2. 18E-OO l.5E-ll 1.5 2_2E-ll 

SUMMARY CANCER RISK 2E-ll 



TABLE F.S·I0 

INHALATION OF PARTICULATES· SURFACE SOIL 
SITE MAINTENANCE WORKER 
Site 10 
NAS Cecil Field 
Jacksonville, Florida 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COI\.JPOUND ORGANIC CONCENTRATION 

Aluminum 

Arsenic 
Iron 

TRPH 

NO - no data available. 

ASS-Environmental Services, Inc. 
SURF _INH.XLS 
10/2P'" 

110 

I 7830 

I 2.7 

I 9150 

0 270000 

UNITS 

mg/kg 
mg/kg 
mg/kg 
ug/kg 

AIR INTAKE INHALATION HAZARD 
CONCENrRATION ( ... /q .... y) RID QUOTIENT 

(..,./m') (m.I ....... ,) 

6.31E'{)6 1.2E'{)7 ND 

2. 18E'{)9 4.1E-ll ND 

7.38E.{)6 1.4E'{)7 ND 

2.18E'{)7 4.1E.{)9 ND 

SUMMARY HAZARD INDEX OE+OO 



TABLE F.5-11 

INGESTION OF GROUNDWATER AS DRINKING WATER FROM SURFICIAL AQUIFER (UNFlLTERED SAMPLES) 

ADULT RESIDENT 
Si~ 10 

NAS Cecil Field 

EXPOSUREP~TERS 

, t""';t'rn '!'/.ilK>/. V,u~lJf;· . " "1J!al'i' lIOOti""': :" 
jcONCKNTaATION W ATii:1t CW <b;mi .. l 'p::.;:i.fio U&fIucr 

INGKSTION RATE IR 2 lilen/day USEPA,I991 

CANCER KIU" INI'AU t .... ~)]1 CANCER SLOPE fACTO. (lllcIk(-dIq).1 

SOOY W~IGtrr BW '" .. USEPA,l991 HAZARD QUOTIIi:Nr - INI'AI:K (IIIII~) I kE~RBNC' DOSi .. Ike..,) 
!cONVERSION J'ACfOR CF 
KXJ'08UU rRKQVI'NCY EF 
EIl'OIIUU DUIlATION ED 

AVERAGING TIME 

CANCER AT 
NONCANCER AT 

USEPA, 1991. "..non ...... lth EvaI .... lio::m. Mamal, &..pp ....... nI.a] Guid.on:e: 

"sw.nI ~r.1II1 &pot'~ F.~·; OSWER DilWIiYe ms.6-OJ. 

AB8-Eaviconmeo.tal S¢ntlta, Inc. 
AJlGWING.XLS 

101l4196 

0.001 -3SO day",- USEPA,I99] 

" ,..,. USEPA,I991 INT~ '" CWllIRllEFs:EDsCF 

BW .. AT .. J65-"';'" 

'" ,... USEPA,I991 

" 
_. 

USEPA 1991 

.I 

I 



TABLE F.5-JJ 

IN<;ESTION OF GROUNDWATER AS DRINKING WATER }"ROM SURF1CIAL AQUIFER (UN},[LTERED SAMPLES) 

ADULT RESIDENT 
Site 10 

NAS Cecil Field 

CARCINOGENIC EFFECTS 

'~()Ml'l)u;n ' ... 
. ". WAttlt·,. 
.~'fI()l(' 

llNIT8 .... :en'~. CANCEIl~ 
•. ll'GP'n(Jlol .' ..... , V"Ctoa 
'·~ik~Y).::· . ." c, ;.:..~.~~ ~.:_,~j',:.:.' 

b"(1-Ethylhayl)phthalutt 6 lurr1itcr 5.6E-05 0.014 

ABB-EnvironmenlAl ScrviCCll, Inc. 

ARGWING.XLS 
l0/14/9~ 

TO'l'AL CANcEK RISK 
-.-. 

. CANCER iame:' .. 
·~W .. , 

7.9E-07 

. U-G'> 



TABLE F.S·ll 

INGESIlON OF GROUNDWATER AS DRINKING WATER FROM SURFICIAL AQillFER (UNFILTERED SAMPLES) 

ADULT RESIDENT 
Sile 10 
NAS Cedi Field 

NONCARCINOGENIC EFFECTS 

'~.' 

bb(l-EthylbQyl)phthalat.. 

Aluminum 

Iron 

....... --

ARB-Environmental Service., Inc. 
AROWINO.XLS 
10114/96 

."WATEII;·:,· ··.·.·llNtJ;s:· ·····:lNtill'.::~lr: ................ ·:~·:··iIAiili·>·· .. :· 

CoN<;~ri(,~':=~~ ..... :~~;jt:rJ: 
6 u,/liter 1.6E-04 0.02 B.2E-03 

10.59.5 u,lliler 2.9E-Ol 1 2.9E-02 

211105 u,/liter 6.0E-02 0.3 l.OE-Ot 

49.3$ Ui/liter 1.4E--<l3 0.047 2.9E-Ol 

TOTAL ll:AZARllINDEX· ... ·:3...:ot 
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APPENDIX G 

ECOLOGICAL EXPOSURE AND EFFECTS ASSUMPTIONS 





Analytc 

VOlATIlES 
Methylene chloride 

SEMIVOlA TIlES 
Di- n - butyiphthalate 

INORGANICS 
Aluminum 
Arsenic 
Barium 
Chromium 
Cobalt 
Lead 
Manganese 
Vanadium 

NOlES. 

Tab1e G-l 
Bioaccumulation Data 

RI/RA Report. Operable Unit 4 
NAS Cecil Field 

Jacksonville Florida . 
I 

Bioaccumulation 
Factor ral 

100: K . fbi I Invertebrate £cl I Piant [dl MaIlUDal reI 
[ 

1.3 NA NA NA 

5.2 5.0E-02 7.6E-03 2.4E-Ol 

NA NA 8.0E-04 If] 7.5E-02 [s] 
NA 6.6E-03 [hI 3.0E-0l [i] l.OE-Ol [s] 
NAI NA 3.0E-02 If] 7.5E-03 [g] 
NA I.6E-Ol Ul 1.5E-03 [f] 2.SE-0l [s] 
NA NA 4.0E-03 [f] 1.0E+OO Is] 
NA 7.SE-02 [k] O.OE+OO [1] 1.5E-02 Is] 
NA NA 5.0E-02 If] 2.0E-02 Is] 
NA NA l.lE-03 fa l.3E-0l i~i 

Bird 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

[a] Units for bioaccumulation factors (BAFs) are mglkg fresh wt tissue overmglkg drywt soil for invertebrates and plants. and 
mglkg fresh wt tissue over mglkg fresh WI. food for small mammals and small birds. No BAFs were calculated for VOAs since_ 
available evidence suggests that these analytes do not bioaccumulale (Suter, 1993: Maughan, 1993). 

[b] From Superfund Chemical Data MaIn:. (USEPA,1993a). 
[c] Average of earthworm BAFs (Beyer, 1990) converted from dry weight to wet weight assuming earthworm is 80% water, 

unless otherwise noted. 
[dJ Plant BAF calculated using the follONing equation presented by Travis and Anus (1988) unless otherwise noted: 

log (Plant Uptake Factor) = 1.588-0.578 (log Kow). Converted from dry weight to wet weight plant concentration assuming 800/0 
water content of plants. 

[e] Calculated using the follOY/iog equation in Travis and Arms (1988) for semivotatile organic analyteswith log K"""s >5: 
log B1F (biotransfer factor) = log Ka_ - 7.6; result multiplied by average ingestion rates for non-lactating and lactating test 
ammals to convert from BlFs to BAFs, and muitipl.ied by a factor of 0.2 to convert from dry feed to fresh feed. 

[fJ Value from Saes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 809'0 water compa>itton of plants. 
[g) Value derived from biotransfer factors (B1Fs), presented in Baes et af. (1984) for uptake into cattle. BlF converted to BAF by 

mUltiplying by food ingestion rale of 50 kgldaywet weight 
[h] Average of values for industnal soils from Beyer and Cromartie (1987) multiplied by 0.2 to represent 80% water comPJsilion in 

earthworms. 
[i] Average ofBAF values reported from Wang et Ijl. (1984), Sheppard et a/. (1985), and Merry et al. (1986). 
[j] BCF for earthworms from Diercxsens et aJ. (1985). 
[kJ Geometric mean of BAF values (fresh wt.!drywts) for worms and woodlice (USEPA, 1985a). Fresh weighL Lissue concentrations 

calculated assuming 80% body water content 
[I] Lead does not accumulate in plant tissue, therefore, a BAF ofzero was assigned (Levine et a.i., 1989). 
NA = Not available 

BAF5.wkl Page 1 

, 

03-1un-96 



Cbrn>"""-1 

I 
T~.l SP'"~'n 

VOLATILE ORGANIC COMrOt;NOS 

Mothykllc ~hk>ndr Rol 
Do, 
R~~~'l 

R., 
R" 

SEMIVOI.ATILE ORGANIC COM\"OUNDS 

DI- D -b utylphl b.l~ t~ 

INORGANIC ANAL YrES 

Alummum 

Arse"IC" 

BUlllm 

Chromium 

Cob~1I 

L<.d 

~ 

R" 
R.I 
Mou,~ 

Me", .. 

R., R., 
R" 
R" 
R.I 

MaUl" 
MaUurl 

Caw~ .. d 

YOUIIS chrlrn 

R" ." R" R., 
JapiD .. e qu .. ! 
R.I 

BLodo: Duel< 

R" 
R" 
R" R., 
R" ." Do, 

R" 
R.I 

R" 
R" 
CoW ." Mo,,", 

Mom. 

Moul" 
MOI"e 
Dow"5tK".U'1II~1 

Mammal 
Kc-.lrel 

Kc-,tr~lne'llm!!, 

Japano:>~ quad 

R" 

GUID~ap,g 

Rod: riD'" 

Rod: dove 

I 
T~.l T~l'~ 

OnILD50 
QraIL050 
OralLD"IO 

Or.1 (~hmD!~) 

Or.1 (.ub~hron".) 

onl (lub~hroDK) 

Oral (chrO.llK) 

SlIIgk- oul dOl" 

Onl (chronIC) 

Onl «ubebron,e) 

Oul LD50 
Or,1 

Qrtl 

OnlLD"IO 

OflllLD"IO 
Or.ILD"'(I 

0,,11.0"10 

Onl 

Onl (ebronlc) 

Oral (Iub,bron".) 

orol (anlt.) 

Oral (lubcl>ronK") 

OnILD50 

Oral (.ubch<oulC) 

Oral(.ubcbwoK7) 

0,,11.0:<> 

O"ILO,., 
S,nBk oI.1 do.e 

Qral«lIb,bron".) 

Oral (chron,e) 

Onl(cl>ro.llK} 

onl(lubchro.lllC"l 

Oral 

Oral 
0,,1 

Oul 

OnILD!<) 

Onl(.ubchroll1C) 

Onl 
Onl 

Oral 

Onl 

Oul 

Onl 

D« 
Onl 

OnlLD:I(I 

Oral(chrolllc) 

OuILO", 

Onl(~bronK.) 

Table G-2 
Ill!:e.tion Toxieity InfOlIDaliuD fur Wildlife 

1 Duraoon 

NR 
NR 
NR 
2~,u. 

3 monlh. 

~3 daY" 

I }~ar 

2-3 Brnrtn' 

L'I da,.. 

NR 
NR 
NR 
NR 
NR 
NR 
II doyo. 

~6 day> 

6Sw"d" 
13",,,,," 

10 daY' 
I3w«1u 

~ day. 
90 dKy.. 

3 monlb. 

~w<th 

9~ day:! 

69 dlY' 

~ .... "d<..l 
NR 
NR 
NR 
NR 
NR 
11-14da)"l 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
10 daY' 

3 rlap 

2gro"ral"'[]1 

N' 

RI/RA Report, OpcnhJe Ulli!" 
NAS Cenl Field 

J..,.bonville, FJorJdI 

1 Effeet --.------c"CC,C'Ch• , RTI' , ... ".1 RTI' Rd~=-~-
rus/kBBW-dIY m~3BW-doy 

OnILO~O LOAEL !,-oAEL NOAEL 

Mortahiy 

Morlably 

MOII.bly 

L",.r 10.".1Iy 

Morhlrty, blood chem .. try, h.lopilihology 

Reproductive dkd. 

Murlahty 

MOII"llIy 

Reduord body ..... lght SI'" of ,,~ ... bor .. 

R"du(("d~"'"'th 

Morla!ny 

Reprod-ud.!Ve dr~l1s 

R"prULk"t!V~ "Heel> 
Mmblrty 

Morta111y 

Mort.lit} 

Mortalrty 

r:fr,etl on "AA productlOD 
Re"al ulln.lrud.ure chou"", 
ReDlJdfcct, 

Decr" .. ~d ovar ... o we,ght 

20% I'upuho.ooo wort. Illy 

Morblrty 

H,.LopatholoBIC ."d rcproduct",. e[fer:jl 
Rcproffilct",e dfcc1s 

Mortality 
Mortalrty 

Ikpolld,."al h,peremla 
Occreuen body .... eIght gam 
Teltlcular dce.ennbon 

T~ltocubor .truphy 
In",~ .. al rr:ll blood erU =un[ 

R~pn)(lurt!Ve ~ff~c:b 

R.pronllct",. cffe<1l 

RrprO<\uctl"f efftctt 
RtproductI\ie effeclo 
MOltalJty 
Dc,",e,""d f~bl body .... ,gbt 

R~produrt"'c effectl 
Rcproffilct",. C{fectt 
R.pro<lurtl"( efftct!l 

R~pro<luct"'e effedl 
R~productI\ie eUedl 
Reproduct!V~ eff .. <iI 

~ 
~ 

1,900 

~ 

~ 

'" c::=!ill 
m 

C!I!]laj 

~ 

B " 

220 

NOAEL for de".,. ... cd .Ulo.ymg fr:rhll.y; dr:ore .. r:d.88 Ih,U tho"e" 

Renu,,,,d I.I'DWlh K"Ll brun "'~'Bh!, Ib.urm.l dr:"""'pmr:nl 

Murlalrty 24.7:'12 

DcvdflpmeolIl dfcrl. 

Mortalrty 
Kld"rYP"lbolo3Y, IcUIIWAd.flOellC>e1 ~ 

''''' 

~ 

'" 
c:::::Jill 

~ 
100 

0.61 

c=::Q;ill 

'" " c=::!ill 

c::m 
" 20 , 

'00 
1,140 

~20 

J,IOO 

I .~~~J 
1.120 
6,300 

300 

4.!OO 

66' 
2.113 

c::-::::!ill 

,-" 

B 
12.~ 

RTECS, 1994 

RTECS, 199~ 

!tTECS, 1994 

IRIS,I99I 

USr:rA,19Ht. 

A"TIiOR,19!9. 

IRIS, 1991 

Su,1944 

NIOSII, 194~ 

B.nluu" et d. 1959 

Sn,1914 

RTECS, 1993 

RrEeS, 1993 

RTECS, 1993 

RTECS, 1993 

E .... r,19Ua 
E ..... r.198311 

c::::==!J [II Ikrmeyer, J9TI 

IRIS, 199' 
DJoetzet.L, 1992 
Al"::iDR,19901 

Oletz et d, 1992 

~ 
~ 

~ 61 [11 

Hill lind Camlme.lr:, 1936 

1"."I«: .... "'."d I'r ..... m.", 197~ 
Outnn"" I"d S~hrllhalJllJlr:r, J993 

ATSDR.199h 

ATSDR,199Ib 

ATSDR,199Ib 
ATSOR,199Ib 
A1-:>DR.1991b 
Af5DR,199Ib 
AI'SOR,199Ib 
RTECS, 1993 

R1F.CS, 1993 

RTECS, 1~93 

RITCS.1993 

Il .. lcr, 1938;, 

M<cLo,n Un Bed'eI, 1972 
RI1:.CS, 1993 

RTECS, 1993 

RU:CS, 1993 

RlECS, J993 

RTECS, 1993 

RTECS, 1993 

E .. lcr.lnflo 

Cllk-r, 1938;, 

HIll a"d Cowarde.e, 19M 

KJmwd ~t.l,19M!Jo.o" 
{jranldal,19!0 

Sax. 1914 

OnlLD"IO Mortolrty I)7jj 

Andru c' ai, 1932. od 
Dx:lt cl d, 1979 

K.:-lld"U IOri S"'nlop. 19~5 

n·J .. ·,. 



Table G-2 
InE-c.ltion Toxicity Information for Wildlife 

Rl/RA Report. Operable U.,14 
NAS CecIl F..,kl 

J.d.on"III". Flurxi. 

Ch~ru!CIl Ref..:euC'e 
mslksBW-dlY mslk~W-day 

1~'1 sp~,,.,~ Tnt T)'p~ DlIullan Eff~d l ... th.1 R1V SublrlbilRIV 

I OulLDSO LOAEL LOAEL NOA£L 
M~Dsao .. ~ M",,,~ ani (.ub~bronK") 90 d3)'1 D~Ia)ed !.IfCIWth of l •• ~. 140 ATSDR.199Ob 

V.n1<iunl 

Not~ •. 

M",u,c Or. I (chronIc) 103 ~~eh Morl~Jlly ~.O~O AT:':iDR. 1990b 

I'.at UullD~ NR Mortailly 410 AT:':iDR. 199~ 
Rat ani LD~ 2U da)'l Mortoilly ~ ATIDR.199Gb .« .« 
GUinea p'g 
Monkey 
RodonlVl",~.tock 

M.lIl'~ 

hp,n""c q\l1,1 

M,'II"~ 

'd ." Cbd~n 

Onl('\lb~hroulC) 

Or.l(,hron"') 
Or~ILD ... 

Onl«hH'''''') 
Onl(."b~hrunJ{·) 

Onl( ... bch"'m~) 

OulLn~ 

(-"OHIeI'" Ln~ 

O,..I(."h~hwnK") 

Onl(."t.~hron"') 

ani J."b('hronl~ 

20 daya D~CI~ ... cd Illtcr we~hl dUClDg ge.laho.ll. 620 ATIDR. 199Gb 
103 ",~do. MortaLtty 930 ATIDR.199Ob 
NR MuriaLty "'" I~ nIunth. We .. kn ..... rlgn"ly " 10 <laY" - 2 month. Drr:re .. erl !.Ifa.:lhralc c:::::JQOJ 

lJSEPA,19A-IJ 
ATSDR.199Ob 
C""niD8b.m .. ,d, 1966 
(".nul.c. o"d Murn),. In2 
H,II nd Comlme,e. 1936 

ATSDR.1990c 

l~tld1)" Murbhty 2,]00 

~ d1)" 

On. ll.ll.l~ 
2 ruonths 
3~ daY" 
6\&1ah 

M o rl:o.].ly 
M<>rtalrt)' 

c::::::m c::::m 
lI)'pnl~lI!IlOn 1-'1' S"'IC&nd KeDtfn. 19M 

D~vdoplll~DtdfN1' c=:::i!J DOIUIDi!". ~t.L.I986 
D~cr .... ~ 1D~1t8-loYlll!l ~ [bl Ber!l.~t.L.196J 

LD~ = Do" f<".uIlIOg III ~I)% mort.hly III to,! populaholl LOAI:L = l..owut Ob.erved .... dver.~ Effect uvd 

BW = IJody"'eight NR'" Not reported 
(oJ Coo~rt<"cl to do.e p",r ],alol\nlll body "Oi""!,bt by w"Il"'~ln" b)' ,ng<-<l",n Ind d"'I<hng by body .... t,~t. Body "'<"'gbls [or bad. obtntned how Dunning. 1984. 

IDg<-""'1I ntt.",ert cakubted \1.1118 lbo Ippropr .. te r<"I,:re .. IOD oqu.tlOn. provldt"d lD the !:.xpolure ruto,.. bancbook (USE!'A 199Jb) for bJl'd. and 111&00111110. IUB"'.tKlllut ... for cbdelll frolll NRC (1984), PI!- 13. 
!b J Convened frow 30 ppru 10 11 rugllgllW -day mIDI' .huci..-d dofa,,1t por~ru.ttn (USErA. 193&.) 

J.NG_'1OXZ_ <II-J ... -"" 



Table G-3 
RTVs Selected for Ecological Risk Assessment [al 

Units (mg/kgBW/day) 

RI/RA Report, Operable UnIt 4 

NAS Cecil Field 
Jacksonville, Florida 

Small Man~~~1 fbl Small Bird lei I Predatory Mammal [dj Predatory Bird [e] 
Compound I Lethal 1 Sublethal Lethal .1 Sublethal 1 Lethal 1 Sublethal I Lelhal i Sublethal 

Volatile On:anic CDmD~undl 
"---" 

- Methylene chloride I 320 NA 1 NA NA 1 600 NA 1 NA NA 
Semivolatile Or.:anic: Compoundl 
Di- n- butvlphthalate 1.303 m NA NA 1.303 125 I NA NA 

I;~rp;:.Die Compounda 
Aluminum 740 425 NA NA 740 425 NA NA 
Arsenic 29 O.5~ 3.6 1 29 Q.5~ 3.6 1 

Barium 430 '" NA NA 430 198 NA NA 
Chromium 40 1,400 25.2 200 40 1,400 252 200 

Cobalt 182 .2 NA NA B.2 '.2 NA NA 
Lo:ad 60 2.5 75 125 60 2.5 75 125 
ManF;anese 45 100 NA NA 45 100 NA NA 
Vanadlum 6 8.4 19.2 11 6 8. 19.2 11 

Noles: 
[a] Lelhal RTVs correspond to the boxed lethal RTV (one-nfth of the oral LDso or the LOAEL) presented ID Table 0-2. When available, oral 

LDSO data were preferenlially chosen. Sublethal RTVs correspond to the boxed ~ubit:lhal RTV (LOAEL or N OAEL) presented in Table G-2. 
When availahle, subit: tha! LOAEL data were preferentially chosen 

[bJ These RTVs represent chemical concentrations that are not anlicipcned to resullm adverse effects for the short taded shrew. 

[c] These RTVs repre~ent chemical concentrations that are nol anticipated lo remll III adverse effects for the American woodcock and the 
rutous- sided towhee. 

[dJ These RTVs represent chemical concenlratiom thal arc not anticipated to result In adverse e/lects for the red fox. When no data were available, 
the small mamma! values were used as a surrogate. 

[eJ These RTVs represent chemical concentrations thalare not anllcipatcd to result in adverse effeclS for the F;real horned owl When no dllta 
were IIVallable, the smail bin.I value~ were used as a surrogate 

LDSO = Med[,\fl lelhlll dose 
LOAEL = Lowesl Observed Advent Elfect Level 
NOAEL = No Observ\':d Adverse E1Teci Level 

NA = Nol available. 
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Table G-4 
Summary of Toxicity Data for Plant Receptors 

RI/RA Report, Operable Unit 4 
NAS Cecil Field 

Jacksonville Florida 
RTV RTV 

Reference i:
1 

~ojI [a] in .mlution [aI 
m2lt'] Im""-] 

VOLATILE ORGANICS 
Methylene chloride Hulzebos et aL. 1993 [b] > 1,000 [e] 12 [e] 

SEMI-VOLATILE ORGANICS 
Di - n - butylphlhalate Will and Suter, 1994 200 NA 
bis(2 - Ethylhexyl)phlh.lale Hulzebos <t al., 1993 [bJ > 1,000 >SW 

INORGANICS 
Aluminum Will and Suter, 1994 SO 0.2 
Arsenic Will and Suter, 1994 10 0.001 
Barium Will and Suter, 1994 SOO NA 
Chromium Will and SUler, 1994 1 0.05 
Cobalt Will and Suter, 1994 20 0.06 
Copper Will and Surer, 1994 100 0.03 
Iron Will and Suter, 1994 NA 10 
Lead Will and Suter, 1994 50 0.02 
Manganese Will and Suter, 1994 SOO 4 
Vanadium Will and Suter, 1994 2 0.5 

Notes: 
[a] RTVs in soil are equal to chemical concentrations in soil that are not expected to result in adverse effects to plants. 

R'TVs in solution are equal to chemical concentrations in groundwater that are not expected to result in adverse 
effects to plants. 

fb] Value represents a 14-day growth ECso for Lac1l1ca saliva in soil. or 16- to 21-day growth EC50s for 
Lactuca sati'ra in solution. 

[c] Value fOf tetrachloroethylene used as a surrogate. 
>Sw = Greater than the solubility of water. 

PLANTwkl 03-Juu-96 



Table 0-5 
Summary of Toxicity Data for Terrestrial and Palustrine Invertebrate Receptors 

RIJRA Report, 0ycrable Unit 4 
NAS Ceci Field 

I Chemical Test Tesl 
c-____ ~J~acksonville, Florida . ~ ';u---------------, 

Test Chemical EUec' RTV 
Type Duration 

VOlATIUl ORGANIC COMPOUNDS 
Methylene chloride Soil Test 1-1 day 

SEMI-VOlATIUl ORGANIC COMPOUNDS 
Di-n-butylphthalate SoiiTesl 14 day 

INORGANICS 
Aluminum NA NA 
Arsenic Soil Test 14 day 
Arsenic Soil Test 14 day 
Barium NA NA 
Chromiwn (III) Soil Test 8week 
Cooalt NA NA 
Lead Soil Tesl 20 week 
Lead Soil Test 2week 
Manganese NA NA 
Vanadium NA NA 

NOlES: 

Species Conccntration (mgltg) 
(mg/kg) 

E. [etlda 740 

4 lest species 2,390 

NA NA 
E. fetida 100 
E [elida 200 
NA NA 
E. [elida 250 
NA NA 
E [elida 5,000 [eJ 
E, fetida 5,941 
NA NA 
NA NA 

LCso 

LCw 

NA 
o % mortality 
ltX\ % mortality 
NA 
Reproduction 500/0 inhbiled 
NA 
Decrease in cocoon production 

150 [aJ 

478 [b[ 

NA 
100 

NA 
50 

NA 

LCw 1,190 [d] 
NA NA 
NA NA 

Reference 

Neuhauser ctal., 1985. 

Neuhauser et aI., 1986. 

NA 
Douche etal. 1987 
Bouche et al., 1987 
NA 
Molnar el aI., 1989 
NA 
Mal~ki ct aI... 1982 
Neuhauser et aI., 1985 
NA 
NA 

[a] Equal to the lO\Vest LeiSO in each chemical class, multiplicd by a safelY factor of 0.2, as deserved in text. Value for2-chloroethyl vinyl ether used for all chlcrinated volatiles. Value for4-nitrophenol 
used for phenolic and aniline compowlds. Value for fluorene used for PAI-Is. Value for calbaryl used for aromalic hydrocaroons. 

[h) Average of LCsos for four test species (A tuberculata, B. {elida, E. eugelJiae, and P. ~x:ca.valus) from artificial soil tests; values used for a chemical class are multiplied by a factor of 0.2 
Lo be protective of 99% of exposed population (USEPA, 1986). Value for dimethyl phthalate used for phthalates. 

Ie) Acetate salt 
[d1 Conservative factor of a 2 applied to endpoint; resultant value should be protective of 99.9% of the exposed population from acute effects (USEPA. 1986). 
NA = Not available 



Table G-6 
AQUIRE Freshwater Toxicity Information 

Unit .. = p.r,/L 

RURA R~pon, Operable Unit 4 
NAS Cecil Field 

JacbonVl!le, Flonda 

Ago I Exposure I l Ch,m'c,IN,m, _._J________ Spocles 
Semivolalik: Orpnil:: Compounds ______________ -" _________________ ..L ___ -" __ 

bis(2-Ethylhe:ryl)phlhaJatc: Anacyslis aeruginosa: Blue-green algae; 
Anill.-)lStlS lerugiaosa: B1ue-gn:tn algae; 
Drachydamo rerio; Zebra damo, zebralhh, 
BrllChydanio r~rio; Zebra dalllo, zebratlsh, 
Brachydamo reno, Zebra damo, zebrali~h; 
BrllChydamo CCIIO, Zebra danio, zebra1hh; 
Brac:hydamo reno, Zebra dania. zebrafish; 
Brachydanio rerio; Zebra diIJl1o, zebritlsh. 
Bracnydanio rerio, Zebra dalllo, zebratish; 
Brachydanio reno, Zebra dMio, zebrathh; 
8rachydamo reno, Zebra dania, zebrathh; 
Dufo wood1ousei fowleri: Fowler's toad; 
Bufo woodlOusd fowkri, Fowler's toad, 

Cara~~im auratus; Goldl1sh: 

AQU_FW8.wkl 

Carilssius auratus, Goldfish; 
C'lIfilSSruS aUfdlus. Goldlish; 
Carassjus auraUlS: Goldtish; 
CafilSSJUS auratus; G oldlhh; 
Chlrmomus plumosus: Midge, 
ChlralOmu~ plumo~u~, Midge, 
Ch!or~na ryrmO!dosa,Gr~~n algae, 
Chiarella pyrenoldasa,Green algae; 
Daphnia magna, Waler flea, 
Daphnia magna, Waler flea; 
Daphnia. magna, Wale! nea; 
Daphnia magna: Water Ilea: 
Daphnlil magna, Water tled; 
Daphnia magna, Waler f1ea.. 
Daphnia magna, Water Ilea, 
Daphnia magna; Waler Ilea, 
Daphnia maf,Ila.: Water flea, 
Daphnl~ magna; Waler nea; 
Daphnia magna, Waler Ilea, 
Daphnia magna, Water flea: 
Daphnia magna, Wattr lleil: 
Daphlll~ magna; Water nea, 
Daphmrl. magna, Water Ilea, 
Daphnia magna; Waler flea, 
Daphma magna, Water Ilea, 
Daphnia magna. Willer Ilea, 
D(l.phnj~ magna, Water Ilea, 
Daphnia magna; Waler Ilea, 
Daphnia magna, Wale! Ilea, 
Daphnia magnd, Waler nea, 
D<l.phnia map;na, W~[er Ilea, 
Daphnia milgna: Waler Ilcd, 
Daphnia magna, Water Ilea, 
Daphl1J(l. magna, Waler lled, 

LOG - PHASB 5000c0 CELLSIML 
LOG - PHASE 5000c0 CELLS/ML 
4-5WK 
4-5WK 
<::4H,EGGS 
1-2D 
<4H.EGGS 
1-2D 
4-5WK 
1-2D 
<4H,EGGS 
EMBRYO TO LARVA 
LARVA 
EMBRYO TO LARVA 
EGGS, 4 D POSTHATC'H 
EGGS, 4D POSTHATCH 
EGGS, 4 D POSTl-IATCH 
EGGS, 4 D POSTllATCH 
EGG 
LARVAE 
WG-l'IlA.SE l0000CELLSIML 
lDG-PHASE l0000CELLS/ML 
<24H 
NR 
< 2~ H 

NR 
<2.J.H 
NR 
< 24H 
NR 
<10 
FIRST INSTAR, <:: 24 H 
FIRST INSTAR, < 24 H 
<10 
FIRST INSTAR, < 24 H 
<24H 
NR 
<24H 
NR 
FIRST INSTAR, < 24H 
NR 
FIRST mSTAR. < 24 H 

< 2.4 II 
<1D 
< 2-111 
<2·1 H 
<IU 
<10 

96 II 
96H 
9611 
96H 

5WK 
96H 

5WK 
96H 
96H 
96H 

5WK 
10 8D· 

96 H-
96 H· 

96H 
9611 
on 
80 

300 
30D 
96H 
96H 
24 II 
210 
210 
210 
210 
210 

48H 
210 

2WK 
70 
70 

3WK 
70 

2WK 

14" 
48H 
140 
210 
140 
7D 

21D 
3WK 
210 
48H 

2WK 
24H 

Effect l_ EITect 
Coneenlr<l.tion .. I Sublethal 

EC'!"oGR >=320 215336 81 
!'GR" > .. 320 215336 " LC,!"o >320 215390 54 

MOR- >-320 215390 " DVP" >=1000 215390 " MOR- >=320 215390 " GRO· >=1000 215390 " BBH· >:320 215390 " BBII • >=:320 215390 " LC~o >320 215390 " MOR- ::> =1000 215390 " LCso 3,880 216n2 " LCjO 3,880 216n2 " LC50 6,180 216n2 78 
LC,10· > 191000 210563 79 

LC,!"o " ::> 186000 210563 79 

LCso - > 191000 210563 79 
LC .. 

" 
::> 186000 210563 79 

HAT" 560 217688 77 
DVp· 56D 217638 77 

ECsoGR >320 215336 81 
PGR" > .. 320 215336 81 

LC,!"o >680fXl 215184 W 
REP" W 210736 73 

MOR· 10 311051 S2 

REP" 25 210736 73 
MOR" 3.2 311051 " REp· 210736 73 
LaC· 47 311051 S2 
REP" 30 210736 73 

MOR· 32 215336 " BlO" 811 312340 " MOR· 158 312340 87 

LC,!"o >320 215336 " MOR· 811 312340 87 
REP'" 320 215336 '1 
REP" 10 210736 73 
LCjO 11,000 215184 80 

REP" 210136 73 
MOR· 158 312340 87 
REp· 30 2]0736 73 
BIO· 158 312340 87 

MOR" 100 311CKiI " MOR- >=320 215336 'I 
MOR- 32 311051 82 
MOR· 1,]00 215184 80 

LC~o >320 215336 81 
ECjOIM >320 215336 81 
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Chemtc(l.l Name Sptl::ie~ 

bis(2-Ethylhexyl)phtha]a Ie Daphnia magna, Water Ilea, 
(cant.) Daphnia magnll; Wi\ler Ilea; 

Di\phma magni\; Water Ilea, 
Daphnia pulex; Water nei\; 
Eur.Jma gracilis, Flagellate euglenoid; 
Euglc:na gra;;ilis; Flagellate euglenoid; 
Ganunarus pseudolimnaeus; Scud; 
Gammarus pscudollmnaeus; Scud; 
Gammarus pulex, Scud, 
Gammllrus pulex, Scud, 
Gasterosteus lICuleatus, Three spine sl~klebad.; 
Gasteroste\lS a.culeatus, Thr .. e spine stx:kleba.ck, 
Gasrerosteus IICuleab.u, Three $pme ~l~k!eback, 
Gasleruslcus acu1e .. ru~, Inree spille std::leback; 
Gasterosteus IICulearus; Three spine sti:kleback; 
Gasterostcus lICulcarus: Three spine stckleback; 
Gasterosteu~ IICulearus; lnree spme st~kh:back; 
Glisterosteus flCulearus; Three spine stcklebllCk; 
Gl\~terosteu~ oICule1irus; Three ~pine sti:kleback; 
Gasterostt:Us l!.Culcarus, 111[ee spIne sIckle back; 
lcta!urus punctatus, Channel catfish, 
Ictalurus pUllctatus, Channel catfish: 
lordanella iloridae, Flagfish; 
10rdanella floridae, Flagfish; 
10rdanella Ilondde, Flagfish; 
10rdanella Ilondae, Flagfish; 
10rdanella flOTidae, Flag/ish, 
10rdanella Ilolldae; f-li\g.fish; 
10rdanella llondae, FJagfish, 
Jordanella lloridae; Flaglish, 
10rdanella llomlac, Fldgfish, 
10rdilneJla !loridae; Fla!!l1sh, 
10rdanella !loridac; Flagn~h, 
10rdanclla floridae, Flaglhh, 
10rdanella tloridae; Flagl1sh, 
]unhtm:lla !luridac, l'lagli~h; 
10ruanella l1oridae, Flaglish, 
lordanclla l1ondae, f-olilg11sh, 
Lcpomls macrochlrus; nJueglil, 
LepomlS macrochirus; Bluegill; 
Lepom)1 macro::hlru~: Bluegill, 
Lepomis macrochirus, BJueg;.ll, 
M~ropterus salmoides; Largemouth bass, 
Mi::ropterus salmoides; Largemouth bass; 
Mi:ropterus salmoidcs: Ldrgemoulh bass, 
Mi::roptenls salmoides; Largemouth bass; 
M£ropterus salmoides; Largemouth bass, 
Mcropterus salmotdes; Largemouth bass, 
Oncorhynchus k:isutch; Coho !>almon, silver salmon; 
Oncorhynchus myluss, RambowtrUlt, donaldson troUl; 

Table G-6 
AQUIRE Freshwater TOIicity Information 

Units = PlJL 

RJiRA Report, Operable Unil4 
NAS Ce.cilField 

Jack:s_onville, Floridil 

Ago 

HR~'" INSTAR, <: 24 H 
1ST INSTAR, 24 H 
<1IJ 
NEONATE, < 24 H 
LOG-PHASE lO000CELLSIML 
LOG - PHASE 10000 CELLSIML 
NR 
1UVENILE 
>12MM 
>12MM 
4-5WK 
4-5WK 
4-5WK 
EGGS, < 6 H 
4-5WK 
EGGS, <6H 
4-5WK 
4-5WK 
4-5WK 
4-5WK 
L5G 
EMBRYO TO LARVA 
28-35D 
<3611 
<3611 
1-2D 
4-5WK 
4-5WK 
1-2D 
<36 H 
28-35lJ 
<36 II 
4-5WK 
1-2D 
28-350 
28-351) 
28-35D 
28-35D 
0.32-1_20,1UVENIIE 
0.32-UG,JUVENILE 
06G 
1UVENILE, 35 - 60MM 
EGGS, 4 D POSTHATCH 
EMBRYO 1'0 LARVA 
EMBRYO TO LARVA 
EGGS, 4 D POSH-lATCH 
EGGS, 4 D POSTHATCH 
EGGS, -1 D POSTHATCH 
UG 
EYED EGOS 

210 
210 

2WK 
"H 
96H 
96H 
96H 
96H 
IOD 
100 
48H 
96H 
2411 
35D 
24H 
350 
72H 
"H 
72H 
96H 
96 II 

96H* 
3WK 
4WK 

7D 
96H 
96 H 
96H 
48 II 

4WK 
4WK 
4WK 
"H 
96H 

4WK 
2WK 
4WK 
1wK 
2411 
96H 
96H 

0.7H 
B4H 

96 H-
96H a 

75D 
7.5D 
A4H 
96H 

12D· 

Bneet 
Effect ConcentraUon 

Lethal Sublethal 
MOR- '" REP 3 210732 73 
MOR- > .. 320 215336 " EC.'!oIM 133 312730 " EC'lOGR >320 215336 81 
KlR' >=320 215336 " LC~o >32000 210732 73 

LC~o > 32000 210666 .0 

IDC' 100 210U19 91 
WC' 500 210079 91 

LC,O > 300 210823 " LC~o > 300 210823 " LC!lo >300 210823 89 

EC50 - > 320 210823 " 
EC.'!o - > 300 210323 " LC,o > 320 210823 " LC:,!o >300 210823 " EC,!o * >300 210823 " 
EC.'!o - >300 210823 " EC50 - >300 210823 " LC:so > lUCOOO 210666 " LC50 690 216172 " MOR- >=32U 215336 " MOR- >=320 215336 " LC:,!o ::>320 215336 " LC.'iO >320 215336 81 
BEH- >=320 215336 " LC50 >320 215336 HI 

LC:,!o >320 215336 " GRO - >=320 215336 81 
MOR- >=320 215336 81 

LC,!o >320 215336 81 

LC:,!o >320 215336 " BEH- >=320 215336 81 

GRO - ::>=320 215336 " ,\iOR "' >-320 215336 " REP' ::>=320 215336 " MaR- >=320 215336 81 

LC!lo >7700J0 Z15.WO " LC,!o >770000 215j)0 81 
LCjO > 100000 210666 AD 

AVO- 112,400 215172 80 
LC • 

" 
32,100 2]0563 79 

LC50 32,9(() 216772 78 

LC~o 42,100 216n2 " LC30 • 45,500 210563 79 

LC~o - 55,700 210563 79 

I.C50 - 65,500 2lO5l'i3 79 

LC,o ;. 100000 210666 80 
MORa 54 217859 70 



I C:uUc>IN,m, 

-------

Spocles 

bis(2 Ethylhexyl)phthaJate Oncolhynchus tllylds~; R,lInoow LrUlL, donaldson Lrout, 
(conl.) Oncorhynchm mykiss, Rambow trrut, donaldson HOut, 

Oncorhynchus myklss; R~mbow tnAlt, dunaldson LrouL, 
Oncorhynchus mykl~~, Rambow !rOOt. donaldson Hout: 
Oncolhynchus myklSS: Halnww troot, donah.bon trout; 
Oncorhynchus mykiss, RalJ}.oow IrClll, donaldson trout; 
Oncorhynchus mybss; Rambuw trw!. donll.ldson LrouL; 
Oncorhynchm mykls~, Rambow trruL, donaldson trOUt; 
Oncorhynchus myldss; Rainbow trout. donll.ldson trouL, 
Oncorhynchus myklss, Rambow LrCllt, donaldson trouI; 
Oncorhynchus myklss, R~tnbow troot. donaldson trout; 
()ncorhynchu~ mylus~; Rainbow tf!~t, donaldson trout, 
Oncorhynchm mylms; R<linbow troot, donald:;;on trout, 
Oncorhynchus myldss; Rainbow LcooL. donaldson trout; 
Oncorhynchus mykj~s; Rainbow !root, donaldson trout; 
Oncorhynchus mylc.iss. Rllinbow troot, donaldson lraul; 
Oncorhynchus myklSS, Ramhow troot, donEl.idson trout; 
Oncorhynchus mykiss; R~inbow troot. donald~un troUL; 
OncorhYllchu~ mykiss. R~!tlbow LraIl, donaldson trout; 
Oncorhynchus mykiss. Raulbow trwt. donll.ldson trouL; 
Oryzl?~ latlpa; Medaka, hIgh-eyes, 
Ot')7ias latlpes: Medaka, hiW't - eyes. 
Oryzias latires, Medaka, high - eyes, 
Orylltls Itlllpa, Medaka, hIgh-eyes; 
Oryzias latlpes, Medaka,hlgh-cyc~: 
Oryziaslalipes, Medtlka,high-eyes, 
Oryzlas btlpes; Medaka,high-cyes, 
Oryzlas laupt'">: Medaktl, high-eyes; 
Ory71as ]alil'fS, M~dalm,high-eyes; 
OryztaS Jadpes; Medaka.high-eyes; 
Oryzlas latijJL"1i; Medaka, high-eyes: 
Oryzlas lall;Jes; Medaka,hlgh-cyt:s, 
Oryzias lau?es; Mcdaka, hl),,h-eyes, 
Oryzias lalipes; Medaka, hlgh-cye~, 
Orylhu laLipes; Medaka. hIgh-eyes. 
Oc)'zias laupes, Medaktl,high-eyes; 
I'lmcp:lale~ promelas; Fathead minno .... ; 
Plmephale, promelas; Fathead minnow; 
Pirnephales prome1as; Ftlthcad minnow; 
Plmep/1a1cs promelas; Fathead minnow. 
Poecllia reticu!ata; Guppy, 
poecillil rcticuldta; Guppy, 
Po"",ji" r"urlliata; Guppy; 
poocllia reuculala; Guppy; 
Rana afVlllis; Moorfrog, 
Rana piPlll',S; Leopard frog; 
R~na piplo:m: Leopard frog, 
Salvelmu> fontinahs. Brook LCUJL; 
Salvelnus fomnldits, Brook lro..!!; 
Seknastrurn capricomUIUrn; Green alg-de. 

AQU_F'.V8.'I,1.kl 

Table G-6 
AQUIRE Freshwater Toxicity Information 

Units = ,qJL 

I 
EYED EC...GS 
EYED EGGS 

RURA Report, Operable UOIL 4 
NAS CeCIl Field 

Jacksonville, Flonda 

Ago 

EGGS, 4D POSTHAICH 
EYEOEGGS 
EGGS, 4 D POSTHATCH 
15G 
EMBRYO TO LARVA 
EYED EGGS 
EYED EGG 
EYED EGGS 
EYED EGGS 
EYED EGGS 
EGGS, 4 D POSTHATC'H 
EYED EGGS 
EYED I!GG 
EYED EGGS 
EGGS, 4 D POSfHATCH 
EYED EGG 
EMBRYO 1'0 LARVA 
EYED EGGS 
28-350 
2~-35D 

1-20 
4-SWK 
28-350 
4-:'iWK 
28-350 
4-5WK 
28-35D 
<361-1 
1-2D 
<36 H 
1-2D 
28-35D 
28-350 
<36H 
7.5MO,1.24G 
7.5MO, 1.240 
FRY. 100 
FRY,lOD 
21-280 
21-28D 
21-28D 

21-280 
BOGS 
I!MBRYO TO LARVA 
LARVA 
ADULT,lSYR 
ADULT. L5YR 
LOG - PHA~ 50000 CELLS/ML 

E'Pm ,,, I 
1000 
12D a 

230 
12D a 

270 
96 II 

961{ ~ 

24D· 
900 

24D -
1000 
24D· 

270 
5D'I' 

'00 
5D-
23D 
90D 

96 H· 
5D ~ 
4WK 
4WK 
90H 
"H 

1 WK 
96H 

3WK 
96H 

4WK 
'WK 
90H 

4WK 

"H 
2WK 
4WK 

7D 
560 
56L> 

127D 
127D 
2WK 
48H 

'WK 
lWK 
'WK 

t08D· 
96 H· 
ISDn 
150D 

9611 

Effect 
Effect Concentration 

Leth;ii1 Suh!elhill 
HAT· " MORa 14 217&.'i9 76 

LC,o - 154,000 210563 19 
MOR- , 217859 76 

LC!lO· 149.200 210563 19 
LC50 >100000 210666 " LC~o 1-49,200 216772 " MOR- 14 217&59 76 

Vl'E " l' 215109 77 
MOR· , 217&59 76 
GRO· 62 217&59 70 
MOR· 5' 217859 76 
LC • -" 139 • .500 210563 79 

MOR· 14 217859 76 
GRO· 54 215109 77 
MOR· , 2171559 76 

LC51) - 139,100 210563 79 
Vm" 5 215109 77 

LC~I) 139,500 216772 " MOR· " 217859 76 

GRO - ;> =:310 215336 '1 
REI'· >=32{) 215336 '1 
BEH" >=32U 215336 81 

LC50 >320 215336 '1 
MOR· >=320 115336 '1 
BEH- >=320 215336 '1 

MOR· >=320 215336 '1 
LC~I) >320 215336 '1 
LC50 >320 215336 '1 
LC51) >320 215336 81 

LC~I) >320 2J5336 .1 
MOR- >=320 215336 '1 

LC,o >320 215336 81 
MOR· >=320 215336 &1 
MOR- >::::320 215336 '1 
LC~o >320 215336 '1 

MOR- 62 217~59 76 
GRO· 62 217859 10 

GRO - 1()() 215109 17 
WE" 11 21S109 17 

LC~O >320 21S336 '1 
LC50 >320 215336 '1 
LC51) :;.320 215336 '1 
LC~o >320 2]5336 81 
HAT 108910187AQj 215904 87 

LC;() 4.440 2 Hi772 18 

LC~o 4.440 216n2 18 
GRO· " 21SI09 17 
VfE· " 215109 17 

EC~oGR >320 21:'i336 81 

OJ-Jun-96 



Inorr;anic compounds 
Aluminum 

Aluminumchloride 

Dr~hionus calycit1orus; RotHer. 
MyTlophyllum spicalllm; Water-milfol), 
Myriophyllum spicatum, Waler-mllfoii, 
Mynophyllum splcalllm; Water-rnllfo)i; 
Mynophyllum spicalllm; Water-miltoil; 
Salmo truLlII.; DraWl tn:xJt, 
Silmo trutta; Bro.....,. tnut; 
Salmo trulla, 8rol'.O trout; 
Salmo truLla; BroW1 trcul; 
Salrno trutla; Brol'.O trout; 
Salmo truna; BroW1 trUlt, 
Salvelinus [ontmalis; Brook trcol; 
Salvclinus [ontinails; Brook tr(lit, 
Sah>elinus iontinails, Brook !root; 
Salvehnus fontinalis; Brook trCLlI; 
Salvelmus fontinalis, Brook: trout; 
Saivclinus fominahs; Brook tnut; 
Salvelinus fontinalh; Brook trCU1; 
Saivclinus fontinahs; Brook trout; 
Salvdinus forninails; Brook trelll, 
Salvclinus fontmah~; Brook: trout: 
Salvehnus fontmdh~: Brook Iro..!!; 
Salvelinus fommalis, Brook trall; 
Salvelmus fontmalh: Hrook lrcut; 
Salvelinus fontinahs; Brook tfalt, 
Salvelmus lontmails, Brook lrCIJ1, 
Salvchnus [ontmah~; Brook trout, 
Salve hilus iontDlalis, Brook tro.H, 
Salvchnus fonlnlalis, Brook: tro.l(, 
Salvehnu~ [onLmdlis; Brook Uo.ll; 
Salwhnus iontmalis, Brook: troul; 
Salvelmus fllntinaiis, Brook (rrut, 
Salvchnus fontinalis, Brook troul, 
Sai\'dinu~ rontmalis; Brook tcult; 
Saivehnus fontinahs; Brook tfUll; 
Salvelmus fonLma!J~; Brook tlrul, 
Salvelinus fOniIDalis; Brook lrout, 
AmbystoJIld. opfILum, Mill blcd salamandcr; 
Bl1Ichydanto rerio; Zebra dania, zebraiish: 
Br<'£hyddnic rerio, Z~br~ damo, zebral1sh, 
Carassius auralus, Guldihh, 
Cilliomonas paramecium: Cryptomooad, 
Cyprinus carpIO, lommon, mIrror, colored, carp; 
CypflllUS carpio; Common. mirror, colored, carp; 
Cypflnus carpio; Common, mirror, colored, carp, 



ChemicalName 

Alummum chloride (cant.) 

Aluminum sulfate 

AQU_f'W8.w\(1 

5pt~les 

C)prinus cCirpio: Commoll, mirror, colored, carp, 
C}prmus ChrplO; Common, mirror, colored, carp, 
C)'prinus carpIO, Common, mirror, colored, carp; 
Daphmd mdgIla; Water !lea, 
Daphnta magna; Water tlea, 
Daphnia magna; Water Ilea; 
DaphnIa magna; Walertlea', 
EugltTla gr~i1h; FlagclJ<\le euglenOld; 
Gambusia al1inis, Mosqultolish; poa;lliidae; 
vambushl al1inis, MOSqUltolish; POeLllhdllC: 
Gambusill anum; MosqulloJi-;h; Pocclhidae; 
Garnbusia affmis: MosquilOfish: l'oeclludlle; 
Microhyla carolmensi~; Narrow momhed frog: 
Mk:COplerus Xllmoides, Largcmoulh bass; 
OnLorhynchus myklss; R<l.inbow lCUll, donaldson troul; 
Oncorhynchus myk.us, Rainbow trUll, donaldson trOUl, 
Oncorhynchu~ mykl!l~; Rainbow tnnt, donaldson trom; 
Oncorhynchus mykh~; Rambow trelll, donaldson trOUI; 
Oncorhynchus mylms: RaDlbow llOOl, olonald~on trout, 
Oncorhynchus mykiss; Rainbow HOOI, donaldson trout; 
Oncorhynchus mykiss; Rallloow troot, olonlll!.hon trout, 
Oncorhynchus myki.s; Rambow LrCllt. donaldson trout; 
Oncorhynchus myldss; Rainbow Hoot, donaldson trout; 
OncorhyIlchu~ myld~1; Rambow trUll, donaldson lrout, 
Oncorhynchus mykiss; Ranbow lfOOl, donaldson trout, 
Oncorhynchus myklss; Ranbow lfellt, dOllald~on lrout, 
Oncorhynchu~ mykiss: Rambow trelll, donaldson trout, 
Oncorhynchus mykiss, Hanbow If 001, don<l.ldson troul, 
Penm:c:ma tri:hophorum, Flaj!;ellale, 
Plmephales promelas, Fathead mumaw, 
PllllepiHI.Jcs promcla~, Fdthead mmnow, 
Plmephales prornelas, Fathead mulOOW, 
Pimeph,des promelas, ralhead minnow, 
Pimephales promelas, Fathead mUlIlow; 
I'illlephale~ promel,n; Fathead mmnow, 
Pimephales promelas, Falhead Ilunnow, 
l'imephales prolllcla~; Fdthead mmJlOW; 
Telrdhymena pYTlromm, Ohare; 
Tropislemt,S latera!Js, Beetle, 
AseUus aquallcus, A4uallc sowt:ug; 
A~ellus aquatlcus; AqualJc sowrug; 
Biomf*Jalarta g1abratd, 5n<l.il, 
Biomphdlaria gla hral"; Snail; 
Cladocera; Water t1ea order; 
Crartgonyx pseudograclhs, Amphipod, 
Crangonyx pseudograciJis: Amplupod; 
Crmtac~a, Crustacean elas~; 
C}'Prmus carpio, Common, mIrror, eolored, carp; 
Cyprmus carpIo; COlIllUon, mirror, colored, carp; 
C)prinus carplu; Common, mirror, colored, carp; 

Table G-6 
AQUIRE Freshwater Toxicity Information 

Unill = H/L 

RI/RA Report, Operable Unil4 
NAS Cedi Field 

JaduiOn\1He, Honda 

Ago 

75-8.5 CM, 105-12 5G 
75-85CM,10.5-1250 
7 . .'i-85CM,105-12.5G 
I2H 

'II 
12H 
I2H 
NR 
ADULT, FEMALE 
ADtJLT. FEMALE 
ADULT, FEMALE 
ADULT, FEMALE 
EGGS 
EGGS 
EGGS 
FINGERLING, 6 WK 
EC..-GS 
FINGERLING, 6 MO 
FINGERLING, 11 WK 
HNGERLING, 6 WK 
FINGERLING, 6 MO 
FINGERLING, 6 WK 
FINGERLING, 6 MO 
FINGERLING. 6 WK 
FINGERLING, II WK 
FINGERLING, 6 MO 
FINGERLING, 6 MO 
fINGERLING, 11 WK 
NR 
LARVAE, <24H 
EMBRYO 
300 
12 D LARVAE 
HNENILE 
1 D LARVAE 
LARVAE, <24 H 
ADULT 
NR 
ADlJLT 
ADULT,7MM,15MGDRYWT 
ADULT, 7 MM, 15MG DRY WT 
ADULT, 4-4.5 SurURE WHORL 
ADULT,4- 4S SUTURE WHORL 

NR 
ADULT, 4 MM, 0.2 MG- DRY wr 
ADULT,4MM,U.2MG DRYWT 
NR 
75-85 eM, 10 5-12.5 G 
7.5-8.5CM,105-12.SG 
75-8.5 CM, 10 5-12 5 G 

5 

24H 

"H 
21D 
6<H 

"H 
21D 
3Jl 

<OH 
24H 
96H 
96H 
7D 
W 

200 
925D 

28D 
45D 

43.9D 
4.7D 

31.96 D 
7.46D 

45D 
71.52 H 

45D 
45D 
45D 

38.9D 
0.17 H 

14D 
.D 

to I09D 
t096 H 
to 96 II 
1096 H 

14D 
2MO 

0.17 II 
140 

"H 
72H 
24H 
24H 

2MO· 
48 II 
96H 

2MO· 
24H 
24H 
481-1 

Efiect 
Effect ConcentratIOn 

Lethal Subletha.l 
MOR- 2,000 
MOR· 0.000 315166 '1 
MOR- ',000 315166 '1 

EC~oIM ? 1,400 212022 72 
EC~oIM (CIll::) 1.400 2120:54 " EC~oIM? 3,900 212022 72 

EC.soRE? 600 212022 72 
MOR· 1,000,000 212863 73 

LC~o 1 (Calc) 27,500 210.'iOS " LC.'IO ? (Calc) 29,600 210508 " LC50 7 (Calc) 27,100 210508 57 
MOR· (cal::) 20,400 210508 57 

LC.'Io - 50 215305 " LC.'Io 170 216199 " LC~o - 560 215305 78 
PIIT • 5,140; 1,5X1 218830 73 

LC~o 560 216199 78 
PHY- 514; 514 2]8830 73 

LT.'IO 513 219328 71 
PHY· 5,200; 5,0:'lJ 218830 73 

LT.'IO 5,230 219328 71 

LT:\o 5,140 219328 71 
GRO· 516;516 2181530 73 

LT~o 5,200 219328 71 
GRO· 513 219328 71 
GRO· 514 2193215 71 
GRO· 51,6 219328 71 

LT~o 5,140 219328 71 
LET > 1,000,000 212M3 73 

GRO· 66; 35 213070 89 
HAT" 66,35 213070 " HlS 30 to 60 213182 90 
MOR 50 to 400 210836 " MOR 50 La 400 210836 89 
MOR :'iO to 400 210836 89 

MOR· 66,35 213070 " REp· 66,35 213070 " IET 3,200 212863 73 
PHY - (Calc) 27,000 212868 69 

EC!iOIM ? 6,570 311972 " EC~oIM ? 4,370 311972 86 
STR· 100 212853 " STR· 1,000 212853 63 
rop· 500 2171.B " EC~oIM ? ]2,800 311912 " EC.'I01M ? 9,190 311972 86 

ABD- 500 217183 " MOR- 8,000 315166 81 
MOR- 8,000 315166 '1 
MOR· 2,000 315166 81 

03-Jun-96 



Table G-6 
AQl1lRE Freshwater Toxicity Information 

Unill=~ 

RIIRA Report, Operable UmL 4 
NAS Cecil Field 

Jacksonville, Florida 'l I B~~"" I 
EJfect 

Chemh:alNilme Sptdes Ago Etfect CotlCentration 
Lethal rSubJc:thll.l 

Aluminum sulfate (COnt.) CyPnnus carpio: ('ommon, mirror, tolored, carp; 7.5 ~.5 CM, 10.5 125G 48H MORa 4,000 
()vnnus carpIO, Common, mirror, colored, carp: 7.5-85 eM, 10 5-12 5G 48H MOR- 4,000 315166 81 
l )'rrmus carpIO, ('oillmon, mlrrOf, eolored, carp: 7.5-~5CM, 105-12.5G 48H MORa 8,000 315166 " Daphma magna; Watel nea; 8IL YOUNG 0.25H a We" 136,COO 212171 " Fundulus heterochLus, MumlIllchug, NR 36H LC wo (Cill::) 2,200 212865 15 
Fundulm heterochtus, Mumlruchog. NR 5D LClOo (Cae) 1,100 212865 15 
Gambusia alfinls, MosquILoJ1-t1.; ADULT, FEMALE 24H LC~o 7 (Cak) 69.000 210508 57 
Gambusill. .l.lTirm, Mu~qultolisl.l, ADlTLT, FEMALE 48 H LC~o ? (Calc) 38,000 210~ " Gambusia allirm: MOSqUlloli'.tl, ADULT, FEMALE 48 Il MaR· (Calc) < 211,COO 210508 57 
Gambusla dnirm; MU~4.ultUJltJ, ADULT, r"EMALE 96H LC~o? lCalc) 37,000 210508 " MJ::roplcrus dolomleui, Smallmoutb bass, 13 8(12-17) MM, 32.5(9-59) MG 300 GRO - 2516 312723 " MJ::rupterus dolomltIJi, Smallmouth bass; LARVAl! 300 MaR" 251.6 312723 87 
M.:roptelUs dolomltIJt; :<>mallmouth bass, LARVAE, 48 H POST-HATCH 96H MaR" 100 312723 " Mi:ropLerus do!omiull; Sm.tllmouth bass; LARVAE, 48 H POST-HATCH 96H MORa 196 312723 " Ml::ropterus dolomielll: Smallmouth hass; LARVAE, 48 H POST-HATCH 96H MaR- 217 312723 " Mi:ropterus do!omi~'1Ji; SmallmoUth bass; LARVAE, 48 H POST-HATCH 96H MORa 32 312723 " Mi:-ropterus dolomttIJ1, SmallmOlllh bdSS; LARVAE, 48 H POST - HATCH 96 H MaR" 320 312723 " M.:ropLerus dolomkui; Smallmouth ba~s: LARVAE. 4811 PO'll -llATCH 96H MORa 56 312723 87 
Mi:-rOpterus dololIlleui, Smallmouth bass; LARVAE, 48 H POSI'-HATCH 9611 MOR- 560 312723 " NOlemigonm crysoleueds; Oolden shiller; NR 450 MOR- 100,000 312756 " Notemlgonus crysoleucas; Golden shiner, NR 45D MaR" l00,COO 312756 " Oncorbynchus mylt:iss; Rainbow !root, donaldson trout; 118-3550.22-31 eM FORK lENGTH 24H MOR'" 910 212508 " Oneorhyncht.:s myklss: Rainbow trrnt, donaldson trOUt, 118-355G, 22-31 CM FORK LENGTH 24H MaR" 9,100 212508 " Oncorhynchus mylms; Rambow troot, donaldson trout, 118-3550,22-31 CM FORK LENG'll-[ 48H UlT 9,100 212508 " Oncorhynchus mylm~, Rambow trooL. donald~on !rOUl; 118-3550,22-31 CMFORK LENGTH 48H MaR" 910 212508 " Oncorhynchus mylm~, Rainbow Hoot, donald~on LroUL, 118-355G, 22-31 eM FonK LENGTH 72H MORa 910 212508 " Oncorhynchus myk.iss; Rambow trcut, don1l.1d~on trollt; 118-3550,22-31 CM FORK LENGTH 96H HEM· 90 212508 " Oncorhynchus mylt:m; Rainbow !root, donaldson trout: 1111-355G, 22-31 eM FORK lENGTH 96 II HEM" 910 2125fU\ " Oncorhynchus lllyldss; Rainbow trcuL, donah.hon trout, 118-355 G, 22-31 CM FORK LENGTH 96H HEM a 910 212508 " Oncorhynchu~ mylt:lss; Rainbow trwt, donaldson trout; 11B-355G, 22-31 eM FORK LENGTH .oH MOR· 90 212508 " Oncorhynchus mybss; Rainbow t[[Xlt, dundldsOll tlout; 118-355G, 22-31 eM FORKLBNGTH 96H MOR- 910 212506 " Oncorhynchu~ myJus~. Ralllbow trWt, donaldson trout, 50-BOMM 100 LCO 200,000 216520 '" Oncorhynchus myklss, Rainbow Ln~l, domtldson trout, 50-80MM 100 LCO 50,000 216520 " 
Oncorh)11chu~ myl(js~, Rdmbow tnXlt, donald~on troUl; 50-80MM 42H LClOQ 50,OCO 216520 '" Oncorh}11Chus myk.iss, Rainbow tfoot. donaldson trout, 50-80MM 42H LClOj) 50,000 216520 80 
Oncorhynchus myklss, Rambaw Lr(Xlt, donll.ld~un Lrout; 50-80MM 96H MOR- 50.(0) 216520 so 
Oncorh}ll<-hus rnylms. Rainbow Hool, donaldson trout; FINGERLING, 11 WK 45D PHY " 513 218830 73 
Salvelinus fonlmah~, Broolt: [r(Xll; HMO, 210 MM. 130G 1411 LCjij ? 4,000 216115 75 
SalvelillUs lo:ltinahs: Brook. troot, 14 MO, 210MM. 130G 24H LC~o ? 4.450 216115 75 
Salvelmus r0;1tmah5, Eruolt: LrUlt; HMO, 21OMM, BOG 2411 MOR- 5,000 216115 75 
Salvclnlus fOlltDlahs; Hrooll: tfOOt. 14MO, 210 MM. 130G 24H MOR· 5.000 216115 75 
Salvehnu~ l"onlmal!s; Drool!: troot; 14 MONTHS, 21UMM, BOG 96H LC~o ? 3,600 216115 75 
Salvclnlus fominalis; Brool!: trool, EYED EMBRYO - LARVAE 45D GRO· 2S3 312720 87 
Salvelmus fontinalis; Brool!: troot; EYED EMBRYO - LARVAE 60D BEH- 283 312720 " SaJveJ.inus lontll1alis: Brooll: troot: EYED EMBRYO - LARVAE OUD MOR· 283 312720 " Sti.w~tcdion IUclopclI::a, 1'1lI:cperuh; 11.5-16 MM 24H MaR:" 400 212700 75 

BarJlm Daphma magna; Watcr flea; <= 24l-I 24H LC!lO :- 530,000 215184 80 
Daphnia magna; WaLer flea; <= 24H 48 II LC~o 41O.COO 2151114 80 
Daphnia magna; Water flea, <:= 24H <OH MaR- 68,OCO 215184 80 



~rnk'IN,"" . 'roc'" 
Bafllrn (cont.) LC!II1<!. minor; Duckweed, 

Myriophyllum Spl(;atum, Wa1:('r-milloil, 

Mynophyllum SpIcatum, Wdtcr-lllllfoll, 
MYriophyllum splcatllm. Waler-mlllu!l~ 

Bafllm chloride 

C'opper 

AQV_FWB.wkl 

Myriophyllum spicatum; Witer-ITlllfoli; 

LC!II1i\ mmor,Duckweed 
Dapmia magna; WaLn nea 
Echino~mrni\lUS benlloni. Scud 
Gammarus pulex; Scud 
Salma lNua, 8ro'o\O [nul 
Austropola:nobiu~ palhpes pall: Crayfish 
Gambusiil. ailinis, Mosquitollsll 
OrcOnecle~ hrnosus; Crl'lylish 
G<l.rnbusia ,,!finiS, MO~qUllol1.'b 
Daphma m~¥Jla; Water flea 

AIRae, Algae, phytoplMlkion, algdl mat; 
Algae. Algae, phytoplankton. algal mal; 
Algae:, AIg<le, phytoplankton, lI.lgal nli"; 
Aquatk'. community; Ay'ualc community, 

Br.-:;hioIlUSCil.lycit1oru~; Ratiler; 
Brachlonus calyeiflorus, Rotlfer; 
Calliln;he platycarpa; MIICTophyte, 
Carassius auriUls; G o1dlish; 
Cenodaphnia dabia, Water Ilea, 
Cenodaphnla dubla, Witter llea; 
Ceriodilphnta dubL'\.; Water !le~; 
Ceriudapllllia dubi;!.; Waler lka, 
Cenodaphnia dubla, Willer ilea, 
Cenooaphnia dubld, Waler neil.; 
C'enudaphllla dublil. Water ilea; 
Cenodaphnia dubia; Waler Ilea, 
Ccriodaphnia duhla, Waler ll(!d; 
C'enodaphnia dubla, Wd.I(!f nea. 
C'enooaphnia duhia, Waler Ilea; 
Ceriodaphnia dubia, Walel nell.; 
Ceriodll.phma dubia; Water Ilea; 
Ceriodaphnla dulJlIl, Water Ilea, 
Ceriodaphnla dubla, Water !lell, 
Ceriodapbnia dublll, Water Ilea, 
Ceriodaphnla dubia; Watcr 11ea; 
Ceriodaphnia dubia, Water Ilea; 
Cenodaphnia dubia; Water Ilea; 
Cenodaphnia dubla; Water IlCd, 
CenOllaphnia dubla, Waler Ilea, 
Ceriodaphnla dubld; Water Hea; 
CCllodaphnia dubia; Water Ilea; 
C'eriodaphma dubid; Wdl(![ Ilea, 
CeriodapllllJ<t dubla, Waler Ilea, 
Cenodaphnia dubla, Waler flea; 

Table G-6 
AOlJIRE FH::shwater TOIlciLy Information 

Unil..l=pYL 

RI/RA Report, Operable Uni14 
NAS CeCil Fa:ld 

}'U:k.sollVllle, Florida [- Ago I E~o,",o I Enect 

20 COLONIES OR 40 FRONDS 40 
4 ("M APEX 320 
4CM APEX 32D 
4C'M APEX 32D 
4 C'M APEX 320 
FRONDS 96H 
12H 48H 
NR 24H 
NR 24H 
YEARLING 40H 
19-32MM 96H 
ADULT, FEMALE 24 II 

19-32MM 96H 
ADULI, FEMALE 96H 
12H 210 

EXPO GRO PHASE 24H 
PHYTOPLANKTON 124H 
PI[YTOPLANKTON 140 
OLIGOTROPHIC STREAM NR 
NEONAIB 24H 
NEONATE 24H 
NR 200 
NR to4WK 
NEONATE, <12H,FmsrINSfAR 48H 
ADULt' 40H 
NEONATE, <12H, FIRST lNSTAR 4~H 

ADULT 48H 
NEONATE, <12H,FlR~:'-fIN"STAR 48 II 
ADULT 48H 
NPONATE, <12 II, FIRST INSTAR 40H 
ADULT 40H 
NEONATE, <12 II, FIRST INSTAR .. H 
< 41I .. H 

NEONATI?, <12H, FIRST INSTAR 48 II 
NEONATE, <12H,FIRSTINSTAR 48H 
NEONATI!, <121-1, FIRST INSTAR "H 
NEONATE, <12 H. FIRST INSTAR 4'1" 
NEONATE, <12H, FIRST INSTAR 48H 
NEONATE, <12H,FIRSrlNSTAR 4811 

NEONATE, <12 11, FIRST INSTAR "H 
NEONATE, <12l-l,FIRSTINSTAR 48 H 
NEONATE, <12H, FIRSr INSTAR 48H 
ADULT 48 n 
NEONATE, <12 H, FIRST INSTAR 48 H 
NEONATE, <: 1211, FIRST INSTAR 48 l[ 
NEONATE, <12H, FIRST lNSfAR "H 
NEONATE, <12IL FinSl IN~TAR 48H 
NEONATE, <12H, FIRST INSTAR 48 H 
ADULT 48H 

7 

Etlect 
C'oncentrnllon 

Lethal Sublethal 
EC.'IoGR 26,000 

EC~oBM • 103,000 212162 74 

EC~oBM " 41,200 212162 14 
EC'~I)GR • 113,000 212262 74 
EC~I)GR • .$3,800 212262 74 

GRO 25000 283261 " IMM 14.500 228132 72 

LC~o 336,000 307710 " 
LC~Q 3,98Q,OOO 307706 " LC~o 150,000 240072 74 

LC~Q 46,OCO 228813 73 
LC,o 2,91Q,OOO 2L'i454 " LCjl) 78,000 228816 73 

MOR 66,200 21.5457 " RBp I ~,900 I 228734 72 

p,.; <=1270 213(J).5 " IUR 10 to 400 31U76 " BMS· 100 313109 " pop. 2.5 to 15 218766 .. 
LC~o 26 219385 9J 

LC~I) 31 21938.5 OJ 
LT50 (Ca1::) 6,000 2111344 " PHY l00to4000 213419 " LC~o 26 213110 " LCjO 110 213110 " LCjO 21 213110 " LC~o 63 213110 " LC50 28 213110 " LC~o 71 213110 " LC50 30 21311U " LC~o 79 213110 " LC~o 95 213110 " LC~o 11 3111111 54 

LC50 31 213110 " LC~o 11 213110 " LC~o 32 21311U " LC50 20 213110 " LC50 34 213110 " LC50 23 213110 " LC50 37 213110 " LC!!O 25 213110 " LC50 " 213110 89 

LC~o 66 213110 " LC,o 42 213110 " LC50 104 213110 89 

LC~o 49 213110 " LC' ~o 21 21311(J " LC,o 58 213110 89 
LC50 127 213110 " 

03-Jun-96 



Table G-6 
AQUIRE Freshwater Toxicity Information 

Units = JJ.t/L 

RL'RA Report, Opera hie Unit 4 
NAS Cedi Field 

Jac:uonville, Flonda 
.. _--

I I-- Effect 
Chemical Name Spec;Jes Ag' EtIect ConcenLraLion 

Lethal Sublelhal 
Copper (cant.) Ceriodaphnia dubia, Water l1e<l.; NEONATE, <12 H, FIRST INSTAR LC~o 67 

C'eriodaphnia dubia: Waler !lea; NEONATE, <12 H, FIRSI' INSTAR 481-1 LC~IO 19 213110 
Cenodaphnia dubia, Water Hea, NEONATE, <12 H, FIRS!' INSrAR "H LC~o " 213110 " ceriod~hnliil dubill: Waler Ilea; NEONATE, <12 I-L FIRSI' INSTAR 48 I-I LC50 24 213110 " Cenodaphniil dubia, Water nea; NEONArE, <12H, FIRST INSTAR "H LC~o " 213110 " Cenodaphnill duhia, Water fka; FIRST [NSTARNEONATES, 2-~ H 70 MOR 1.5101225 213110 " C'eriodaphnia dubliil; Water Iled; FIRST INSTARNEONATES, 2-8 H 70 REP' I 1.51 213110 " Ceriodaphnia dubla; Water Ilea; FIRST INSTAR NEONATES, 2-8 H 70 REp· 6.3 213110 " Chircnomldae, Midge family: LARVAE 12MO POP 67 213176 " Chirmomu5 plumosus, Midge. LARVA-STATELl 2.H LC~o 3,160 215356 " Chrrcnomus plumosus; Midge; LARVA-STATE L2 2'H LC,O ~.590 215356 " ChlfCl10mus plumosus; Midge; LARVA-Sf ATE L2 4811 LC,o 3,760 215'356 " Chlrcnomus plumosus; Midge; LARVA-STATE L2 72H LC,o 1,990 215"35"6 89 
Chlrmumus plumosus, Midge: LARvA-STATE L2 96H LC,o 1.580 2153..'i6 89 
Chirmomus pJumosus: Midge; LARVA-STATE L3 24H LC,o >10000 21J356 " Chmnomus plumosus, Midge; LARVA-STATE L3 48H LC!!O 2,050 215356 " Chircnomus plumosus, Mldge~ LARVA-STATE L3 72H LC~o '" 21535"6 " ChiralOmus plumosus: Midge; LARVA-STATE L3 96H LC,o 530 21535"6 " ChlTmomus plumosus: Midge; LARVA-STATU IA 24H LC!!O 23,600 215356 89 
Chumumus plumosus; Midge; LARVA-Sl'AIE L4 "H LC,o 12,510 215356 " Chirmomus pIUlllO~U~; Midge, LARVA-STATE L4 72H LC,o 6,260 21J356 " CluraiOmus plumo~m. Midge, LARVA--STATH L4 96H LC.'IO 2,200 215356 " Chirmomus riparius, Midge; 2ND INSTAR [ARV AE 240H LC!lo 200 215m3 91 
ChlralOmus ripdcius, Midge; 2ND INSTAR LARVAE 48H LC.'Io 1,200 215023 91 
Chirmomus riparius; Midge; 2ND INSTAR LARVAE 96H LC"o 700 215023 91 
Chirmoll\us riparius; Midge; LARVA-STATE Ll 24H LC!lO 3,400 21J356 " Chlrmomus riparius, Midge; LARVA-STATE L2 24H LC!lo 9,070 215356 " Chircnomu5 npanus, Mldg~, LARVA-STATEL2 "H LC::,o 3,910 215356 " ChlTcnomus nparius, Midge; LARVA-STATE L2 72H LC"o 1,860 215356 89 
Chirmomus riparius, Midge; LARVA-STATE L2 96H LC!!O 1,270 215356 " Chinnomm npamls, Midge; LARVA-STATE L3 24H LC.'Io 13.430 215356 " Chirmomus npanus, Midge; LARVA-STATE L3 "H LC,O '1,220 215356 89 
ChinIlomus T1r~rius; Midge; LARVA-SlATE L3 72H LC,o 1,630 215356 " Chirmomus npanm, Midge, LARVA-SI'ATE I.3 96H LC"o 1,260 215356 " Chlrcnomus riparIUS, Midge, LARVA-STATE L4 2<H LC~o 8,990 215356 " ChiralOmus nparius; Midge; LARVA-Sf ATE 1.4 "H LC!lo 2,940 21J356 89 
Chircnomus npcllius; Millge; LARVA-STATE L4 721-1 LC"o 1,120 215356 " Chircuomus npdrius; Midge: LARVA-STATE L4 96H LC!lO 6<0 215356 " C'hirrnomus Lemans: Midge; LARVA-STATE L1 2411 LC"o 2,700 215356 " Chlrmomus ictltdm; Midge; LARVA-STATE L2 24H LCso 7,100 215356 " Chirmomus lentans; Midge, LARVA-STATEL2 48H LC!lQ 2,400 215356 89 
C'hlrooomus tcntans, Midge. LARVA-STATE L2 72H LC~o 1,350 215356 " ChinIlomus :erHans; Midge, LARVA-Sf ATE L2 96H LC~o 540 215"356 89 
f:hlrmomus :ctHam, MldR'-:: LARVA-STATE L3 24H LC~o 10.100 215356 SO 
Chlrmomus lenLans, Midge, LARVA-SrATH L3 "H LC,o 3,]00 215356 89 
Chlrrnomlls lentam; Midge; LARVA-STATE L3 72H Lf:50 850 215356 " C'hirooomus Ictlldn5, Midge, LARVA-STATE L3 96 II LC:lO 550 215356 " Chircnomus len!allS, Midge, LARVA-STATE L4 241-1 LCSO >10000 215356 " Chirmomu~ tentans, Midge: LARVA-STATE L4 48H LC~o 2,200 215:356 " ChlflIlomm lernans; Midge, LARVA-STATE L4 72H LC,o 870 215356 89 

AQU_FW8.~ : 



[- Ch,m,c.lN."" r Species 

Copper(cont) Chm:nomu5 tentdm;-.\.rldge; 
ChIarella vulgans, Green algae, 
Cypns subgbbo~a; Ostracod, 
Cypris mbgbbosa; Ostracod; 
Cypris ~ubgbbos.a; Osuacod, 
Cypns subglobosa, OqracoU, 
Daphllld lurnhoizl; Water Ilea, 
Daphnia lurnholzi. Walc:rllell, 
Daphnia lurnholzi; Water Ilea; 
Da~ma lumhol£l, W",ler Ilea; 
Ddpililla magna, Water nell.; 
Daphnia magfl<l.; Waler tle<l.; 
D<l.phnia magna. Water ilea, 
Daphnia magIlll; Waler tlea; 
Daphnia magna. Waler 11I:ll; 
Daphnlll maglld, Water Ilea; 
Daphma magna; Water tka; 
Daphnia magna, Water Ile<l., 
Daphnia. maFPR, Water nell.; 
Daphnia magna: Water Ilea, 
Daphnia magIlll; Water Ilea; 
Daphnia magna; Waler Ilea; 
Daphnia magnR; Water tlea; 
Daphnia pulex; Waler Ilea; 
Daphni~ pulex, Water tlea; 
Daphnia pulex, Water He(\.; 
Daphllla pUlicana; Wilter Dea; 
D3pi1nia pul!clIr>i; Wilter Ilea; 
Daphnia pllllcaria, Waler Ik3, 
Ddphnill. puLicaria; Water Dea; 
D3phnia pulicaria, Water Oea, 
Daphnia puhcana, Water Dca; 
D3phllla pulicana; Water Ilea; 
Daphnia pullCana, Water Ilea: 
Daphnia puhcaria, Water l1c:a; 
Daphnia pulicaria; Water Oe<l.; 
Daphni<l. pulicarid, Water ilea, 
Daphnia pulicar~1., Water Oca; 
Daphnia pulicaria; Water nell., 
Daphni<l. pul!cana; Waler Ilea; 
Daphnia puhcana, Water flea; 
Daphnia pulicdfia, W",ler nell.; 
Daphnia pulicaria, Waler nell.; 
Ddphnia puhcaria; Waler flea; 
DaphnIa pulicana; Wdler flea; 
Daphnia pullearia; Water flea, 
Dugc~la dorotcccphaJa; Turbellarian, flatworm; 
Dugesia llgflna; Turbellanan, llatworm, 
ElOOell nunalhi; WalefVl.O:ed, dachmQss; 
Gambusia af[lIli~; Mmqultufi!h: 

AQU_FW~wkl 

Table G-6 
AQUIRE Freshwater Toxicity Information 

Units = HJL 

LARVA 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
> 2~ 1-1 
:> 24 H 
<: 24 II 
:> 24 H 
> 24 II 
> 24 1-1 
> 2411 
> 24 H 
> 24 H 
> 24H 
:> 24 H 
< 24H 
NR 
< 241-1 
< 24H 
.: 24H 
NR 
Nit 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
Nit 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
Nit 
NR 

RI/RA Report, Operable Unit 4 
NAS Ceclll'ield 

JdcksonvllJe, Flonda 

Age 

STATE L4 

18-20MM 
NR 
NR 
NR 

W 
12H 
24H 
40H 
96H 
12H 
24H 
40H 
96H 
48 II 
40H 
40H 
40H 
411 H 

"H 
40H 
"H 
48H 
"H 
48H 
4RH 
24H 
"D 
.2D 

"H 
"H 
4HH 
40H 
48H 
41111 

"H 
4HH 
48H ,m 
48H 
48 II 
.,H 
<8H 
"H 
40H 
48 H 
4HH 
48H 
48 H 
48H 
1H 

96H 
14D 
12H 

EOh:t 
EffwI Concentration 

Lethal Sublethal 
LC,o 310 
PGR 10 to 400 311876 
LC~() 13,5111 312365 " LC~o 12,200 31236:5 " LC~o 5,363 31236:5 " LC,o 277.3 312365 .. 
LC~o 83 312365 .. 
LC~o 67.2 312305 " LC~o 540 312365 " LC~o 94 312365 " EC10IM (Calc) 206 310633 .. 

EC:;oIM (CIlk:) 341 310633 .. 
ECSOIM (Cak) 31' 31On9 " ECsoIM (Cak:) 36 310633 " EC~oIM (Calc) 146 310633 " EC~oIM (C-ale) 55 310633 " EC,oIM (Cllc) 257 310633 .. 
EC~OIM (Calc) 92.11 310633 " HC~oIM (Calc) ]02 310633 .. 
BC ~OIM (Calc) 96.6 310633 .. 
EC30lM (Cllc) 207 310633 " LC~o 54 3111111 " MOR 772 312372 " UlT 10,1 310453 " REp· 10 ] 3104:53 84 

LC~o 53 3111111 " LCso 10.8 215ct11 " LC,o 114 115C!1 " LC~o 113 21M1 " LC~o 165 2UC!1 " LC~o ,.. 215(111 " LC~O 199 215~1 " 
LC~o 213 215(1,1 " 
LC~o. 240 215Cf,1 " LC~o 355 215011 " LC,o 53.3 215Cf,1 78 
LC~o 55.3 215Cf,1 78 

LC~o 554 21:5031 " LC~o 627 215(111 " LC;o 7.24 215(l!1 78 

LC~o 764 2L'i(f,1 78 

LC~o 788 215031 " LC,o 847 215~1 n 
LC30 9.06 215(111 " LC,O 9.3 215011 78 

LC~o 972 215Cf,1 " BEH- 20 to 200 3105111 91 

LC,o 2,450 21~m 74 
LT50 (Cal::) 6,000 2n344 " LC~() ? 49 315578 78 
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Table G-6 
AQUIRE Fresbwater TOIicity Informalion 

Unill = JJ#IL 

RIIRA Report, Operable Untl4 
NAS Cecil Field 

[. Che=o.lN.m< I S,,«ie, T Jacil:sonv!lle, Florida _ -,----,------------,------c=cc-----
cuecL 

A,o 

Copper (cont.) Gambusia. atlinis, MOSqUltofi~l: NR 
Gambusia all'ini~; Mosqultoti:J1, NR 
G"'mbusia. an-mis, Mosquitot1:.h: NR 
GiilmffiiUUS lacusLri~, Scud, ADULT 
Gammarus lacustfJS, Scud; NR 
G"'mmarus p.llex;Scud; JUVENILE, 2-3 MOLT, 3-5MM 
G",milluus p..1lcx: Scud: JUVENILE, 2-3 MOLT, 3-5 MM 
Giilmmaru, p.llex; Scud: JUVENILE, 2-3 MOLT, 3-5 MM 
Gnathonemus peLt..rsi~ Electric I1sh; JUVENILE,5-20G 
In~rtebrates, Invertetntes; MAC'RO- INVERTEBRATES 
Invertebrates; lnverteb!"lltes; MACRO INVERTEBRATES 
InvertebraLes; Invertebrates; MACROINVBRTBBRATES 
Invertebrates; InverttbraLes; MAC'ROINVERTEBRATES 
Invertebrates; lnvenebrales, MACROINVERTEBRATES 
Lamellidens margmalu; Mussel; 50-60 eM 
LlI.mellid!:fl1 margll1ahs; Mussel; 50-60 eM 
Lamellidem mas gmalh: Mussel; 5.0-6.0 eM 
Lamellidrns margmalls, Mussel; 7 CM 
Lamelhdms margmalis; Mu~~d; NR 
Lamelhdms marginalls; Mussel, NR 
Lenna minor; Duckweed; 20 COLONIES OR 40 FRONDS 
Lenna minor; Duckweed; NR 
Lepomis macroclmus; Bluegill; 53-72 CM, 3.5-3 9 G 
Lepomis macra:hsrus, Bluegill: NR 
Lepomls macfochlrus, Bluegill; NR 
LophopodeUa clirteri, nryozoa, ANCENSTRULAE, 2-3 DAYS 

Mocrobrochium hendcrsodllyanus; PraWl, NR 
Myriophyllum ~picallJm, Water-milfoil; 4 CM APEX 
Mynophyllu m spicatum, Watt:r-mllfoil; 4 eM APEX 
Myriophyllum spicatum, Water-milfoil, 4 eM APEX 
Myriophyllum ~picaruJll; Water-mllfOlI, 4 eM AffiX 
Oncorhynchus ImuLch; Coho salmon, Silver sahnon; llNENIl.E,6G 
Oncorhynchus mykiss; Rainbow trwl, donald~on lrom; 11 CM, 13 G 
Oncorhynchu, mykiss; Rainbow trwt, dona!d~on trout, 32 MM, 036G 
Oncorhynchus mykiss, Rambow trellt. donaldson trout: 32 MM, 0.36G 
Oncorhynchus myk.iss, Ranlbow tfwt, donaldson lrout; 32 MM, 036G 
Oncorhynchus mykiss, Rol.inbow trool, donildson trout: 32 MM. 0 36G 
Oncorhynchus myklss; Rainbow trwt, donaldson troul; 32 MM, 0.36 G 
Oncorhynchus mykm; Rainbow troot, donaldson trout; 32 MM, 0.36G 
Oncorhynchus mykiss; Rainbow {fOOt, donaldson troul, 55.5G 
Oncorhynchus mykiss; Rambow trcul, donaldson trout, 6-8 G 
Oncolhynchus myki~s; Ranlbow trW!, donaldson trout; 75-100 G 
Oncorhynchus ruykiss: Rambow troot, donaldson trouL; 75-100 G 
OncorhYllchu~ mykiss, Rall1bow troot, donaldson lrout: FINGERLING, 0.2 G 
Oncorhynchus myklss, Rainbow tnul, donaldson trout; FINGERLING, U 2G 
Oncorhynchus m)'lc.J~s; Rainbow trool, donaldson Lrout, FINGERLING, 0 2G 
OncorhynchLls mykm; Rainbow tnut, donaldson trout; FINGERLING, 0 2G 
Oncorhynchus mykm; Rainbow troot, donaldson trout; FINGERLING,0.25G 
Oncorhynchus mykiss; Rall1bow trool, donaldson trout; FINGERLING,0.25G 
Oncorhynchus mykiss, Rainbow troot, donaldson trout; FINGERLING,0.25G 

AOU FW8.1 

133D 

<aH 
96H 

0.12H 
96H 

240 II 

"H 
96 II 
4H 

14D 
JOD 
IOD 
4D 
4D 

1 to 30n 
1to30D 

96H 
to 9.75H 

96H 
96H 
4D 

21 D 
96H 
4D 
NR 

961-1 
96H 
32D 
32D 
32D 
320 
96H 
96H 

15 H* 
16,67 H· 

24H 
24H 

433H'" 
5.5H· 

<OD 

48H 
48H 
811 

1WK 
lWK 
1WK 

7D 
lWK 
lWK 

7D 

Effect Co!lcentrlltion 
Lethal Sublethal 

MOR- 3.2 
MOR- 160 
LC.'IO'l SO 

BEH 0.05 to 5000 

LC.'Io 212 

LC~IO 33 

LC~O 47 

LC~o 37 
PHY" 500 
BEll- 5.5 

LC~o 15 

LC~o 6 

LC~o 14 
LC.'Io 26 
GRD 250to 1000 

DC 250 tG 1000 

LC~o 5,000 
PHY- 250 to 1000 

LC~o 5,000 

LC.'Io 5,000 

EC~oGR 1,100 
LT50 (Car) 6,000 

LC~o 1,250 
HEH 36 to 130 
BEH 25 to 11100 

LC:!o 510 

DC" 1,750 

EC~oBM • 250 
EC~oBM • 3to 

EC.50GR - 1,500 

EC~oGR - 700 

LC~o 164; 17 
LCso ? 250 
MOR- 2JJO 
MOR- 200 

LC~o 130 

LC~o 140 
MOR- 2,000 
MOR" 2,000 

GRO - 225 

HEM' 30 
MOR- SS 
PHY" 170 

MOR" 40 
MOR" " MOR- 96 

PHY " 4.0 
MOR" 51 
MOR" 95 

PlIY - 2.1 

315578 
3111104 
313008 
215023 
215Q23 
215023 
310635 
213398 
210338 
210338 
2103IU! 
210338 
213n6 
213n6 
213n6 
213311 
213311 
213875 
311189 
2111344 
212406 
212858 
212&58 
216703 
311545 
212162 
212)52 
2121fi2 
212)52 
310541 
212U2 
218499 
218499 
218499 
218499 
21M99 
218499 
218331'1 

219917 
315401 
315401 
315625 
315625 
315625 
315625 
315625 
315625 
315625 

M 
n 
u 
M 
~ 

~ 

91 

M 
~ 

~ 

~ 

~ 

~ 

91 
91 
~ 

~ 

~ 

91 
U 
n 
~ 

~ 

~ 

W 
M 
H 
M 
74 
M 
a 
n 
74 
M 
M 
M 
H 
M 
n 
w 
n 
n 
n 
n 
n 
n 
n 
n 
n 



I Chorn"IN,m< 
~ ___ --,I~~~ 

Copper (COlU.) ~ 

SpecIes 

u" .. ulnynl..hus myldss: Rainbow lrcul, dnnald~on trout; 
Oncorhynchus mykt~s, R<l.Jnbow trCl.H, donaldson troul; 
Oncorhynchus mykiss. Rainbow tnut, don<l.ldson troUI; 
Oncorhynchus myki~5; Riiimbow HOOt, donaldson lrouL; 
Oncorhynchus mykiss; Rambow InJ.lt, donaldson trout: 
Oncorhynchus mykin; Rainbow trool, donaldson troul, 
Oncorhynchus myktu; Rainbow LrcuL, donaldson trout; 
Oncorhynchus myklss; Rainbow Hoot, donaldson LrouL, 
Oncorhynchus myklss, Rambow trUll, donaldsoll tram; 
Oncorhynchus layklss; Rainbow urut, donaldson troUI; 
osteichthyes, Bmy fish class; 
Ostcictnhyes, BUly fish class; 
Osteichthyes; Bmy fish class; 
Osteichthyes, Beny fish class; 
Pec{lOateLla magOllica; Bryozoa; 
Pimc.phBies promelas, Fathead minnow, 
Plmepha1es promelas, l'athead minnow, 
Pllllephales promelas, Fathead mmnow; 
P!mephdlc~ prolllelllS; Fllthead mlOnow; 
!'llllephaLes promelas; Fathead mmnow; 
Pimephale~ promelas, Fathead minnow; 
Pimephales promela5, Fathead minnow, 
Pimephaies promelas, Fathead minnow; 
Plmephales promc:las; Fathead minnow; 
Pimephales promelas; Fathead minnow, 
Pimepha1e~ promellls: Farhead mlOnow; 
Pimephales promela~, Fathead mmnow; 
Pimeph~1cl promelas, Fathead minnow; 
Pimephalel promelas, FlIthead minnow, 
1'lmephaLes promelas, Fathead minnow, 
Plmephale, promelas; l'athead minnow; 
Pjmephal~\ promelal, Pathe<l.d mmnow; 
Pimcpha!es promel<l.s; Fathead mmnow; 
l'ullepha1es prome1as, Falhead minnow; 
Plmephales prnmelds; Fathead millllow; 
Plmephales promelas, Fathead minnow, 
Plmephdle~ promelas; l'athead millllow, 
Pirnepha]el promel~s; Pathead mInnow; 
l'lum~tella emRrginata, Bryozoan, 
PO!:Cllia rClkuLata; Guppy, 
l'oeclhll reuculata, Guppy, 
Prcclimbarus clalku; Red swamp craylhh; 
Pro::ambanH clarki!; Red swamp crayli~h, 
Procambarus c!arkl~ Red swamp crayfish, 
Pro::ambarus cl<lrldJ., Rl..d s .... 1imp crayfish, 
Pro::ambanls clarki I, Red swamp crayfish; 
Procambarus clarkit.; Red swamp crayl1sh; 
Procambarus clarkli; Red sv.'amp crayfish: 
l'nxambalus ciarkiL Red swamp crayl15h; 
Prccamb<l.IUs I..larldJ., Red sWiiimp crayfish; 

AQU _FW8,wkl 

Table G-6 
AQUIRE Preshwater Toxicity Information 

Unill = P«fL 

RL'RA Report, Operable Unil 4 
NAS Cecil Field 

JacksonVIlle, Florida 

Ago 

FINGERLING,0.250 
FING ERLING, 0.6 G 
NR 
NR 
NR 
NR 
SAC-FRY 
SAC-PRY 
SAC-PRY 
SAC-FRY 
ADULT GUPPY, 20-30 MM 
ADIJLT01JPPY, 20-30 MM 
JlNENllE GUPPY, 8-15MM 
JUVENILE GUPPY, 1\-15 MM 
ANCENSTRULAE, 2-3 DAYS 
EMBRYO, 1 D 
NEWLY HAT, ..:: 24 H 
NEWLY HAT, < 24 II 
NEWLY HAT, < 24 H 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
20-69MM 
20-69MM 
20-69MM 
21J-69MM 
20-69MM 
20-69 MM 
20-69MM 
EMBRYO, 1 D 
ANCENSTRULAE, 2-3 DAYS 
JlNENlLE 
JU'.'ENlLE 
ADULT, 2UG, 9 3CM 
ADULT, 24 80, 9 3 CM 
ADm T, 24.8 G, 9 3 CM 
ADULT, 24,8G, 9 3 eM 
ADlTLT, 24.8G, 9.3 eM 
ADULT, 24 80, 9 3 CM 
ADULT, 2-1- BG, 9 3 CM 
ADULT,2480,93CM 
ADULT, 24 8G, 9.3 CM 

11 

7D 
13MO 

13MO 
"H 
48 II 
42D 
42D 
<2D 
42D 
48H 
96H 
"H 
96H 
9611 
30D 
7D 
7D 
7D 

96H 
96H 
96H 
96H 
96 II 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
96H 
9611 
96H 
96H 
96H 
96H 
30D 
9611 
96H 
96H 

1045H 
122711 
1358H 
146 H 
246H 
34211 
453 H 
49 H 

549 Ii 

Effect 
ElTect COncenLration 

Letha.l Suble;haL 
PHY" 3.9 

PRY " 6 315625 79 
MOR· 10 212122 72 
MOR- 19 212122 72 

LC!!O 400 218317 " 
LC~o 500 218317 " ORO· (Cak:) 3 310527 " MOR- 17 310~7 " MOR- 31 310527 " MOR· (Calc) 10 310527 " LC!!O 21 212M2 " LC~o 16 212l1li2 " 
LC~o 14 2128112 " LC" '.7 212M2 " LC.'IO 140 216~3 " ORO" 221,8 215(111 78 

ORO· 9.89 311182 " ORO· 25, 3111~2 " LC~(j 70 311182 " 
LC,O 1,129 215~1 78 
LCso 114 215(111 78 

LC~o 2,336 21.5(81 78 

LC.'IO 121 215~1 78 

LC.'IO 1,001 21.5<l11 " LCso 55O 215~1 78 

LC~o 2,050 215(111 " 
LC~O 436 215~1 " LC.'Io 516 215(111 78 

LC~o 88.5 21.5(111 78 

LC~o 1,586 215()l;1 78 

LC!!o? 5,600 2111320 76 

LC~o ? 20,000 21~320 76 

LC~o ? 21,000 2111320 76 

LC~o ? 21,000 218320 76 

LC!!O 1 > 16,000 218320 76 

LC,o? 20,000 21~320 76 

LC~o ? 21,000 218320 76 

MOR· 2218 215(111 78 

LC~o 140 216703 BO 

LC!!O !l2 212010 76 

LC~o m 212010 76 

LC!!O '00 311758 " 
LC.~o 776 311758 83 

LC,o 657 311758 " LC~O 3,024 31175~ " LC,o 2,330 311758 " LC!!O 1,780 311758 83 

LC,o 1.520 311758 " 
LC~o 11,000 311758 " LC'!!O 1,380 31175~ " 
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Table G-6 
AQUIRE Freshwater TOIiciLy Information 

Unil..s =M,/L 

RlfRA Report, Operable Unit 4 
NAS cecil Field 

JacksonviIle, F~onda 

Ago C Ch'=IN,m, SPOC_iC_,_cc-c-_______ -"c"""====~==_o_-
Copper (cont.) l'rocambams clari:h, Red swamp cn!.yfi~h, A .... Y,.. '"" .... ~ '" 

fion 

Manganese 

An" =u ... , 

Procambaru5 clilri:i~ Red swamp cr~yfish, 
Pnx.lI.mhanu c1arki~ Red swamp craytish; 
Procambarus clarkii; Red swamp crayfish; 
l'rocllmbarus clarki!.; Red swamp crayfish: 
Prcciunbilnls clarki~ Red swampcrayJhh; 
Pnx:ambartU clarlUL Red swamp crayfish; 
Prccambarus c1ark.ii Red swamp craylhh; 
Procambarus clarkii; Red swamp crayl1sh: 
Pru:ambaru~ clarkll, Red swamp crayt1sh; 
Pnx:amharus clulr.ii, Hed swampcrayJ1sh, 
Procambarus c!ark:h~ Red swamp craylish; 
Procambarus clarbi; Red swamp crayfish; 
Prccambarus clarkIi; Red swamp crayfish, 
Procambarus clarkli, Red ~'Namp craynsh; 
ProcambaIUsclll.rkh, Red swamp crayl1sh; 
Pm::lI.mbanHclarl.:u, Red ~wdmp crayfish, 
ProcambaIU~ clarkli; Red swamp crayl1sh: 
Procambll.IUS clarkit Red sw~mp crnyfish: 
ProcambdIUs clarkii, Red swamp crayfish, 
Prrcambaru~ clalkiJ, Red S'Namp crayfish, 
Salmo saldr ,AtlantiC salmon; 
Salmo trotta, BroW'! Lroot; 
SaJvdlllus fontinalis: Brook: !rOOt; 
SalveJmus fontll1alis; Brook tn:ut; 

Salvel1nus fOlltlnalis; Brook troot·, 
S1I.jve\inm fominalts, Brook LrOlt: 
Stffiocephalul \'elulu5, Water tlea; 

DugeSJa dOfOtlXcphaJa, Turbellarian, !ldtworm, 
LerUM minor: Duckweed, 
Oncorhynchus mykiss; Rambow Hoot, dunaldson trout; 
S?llmo troLla; BroW'! tro..1t: 
Salmo ttuLla; flro\\("] HOOt, 

Salmo tnHla; BroW'! tnAlI; 
Salmo ttulta, Oro\\("] lro..1l; 
Tilapla sparrmanil, Biillded bream; 

Algae, Algae, phytoplankton, algal mat: 
AnabolJanervo~a, Quiver fly; 
Chir(J)omus thumnu, Mldp;e, 
Cyprinidae, Mmnow, carp famIly: 
Cyprinidae: Minnow, carp ram!ly; 
Cyprlnldae, Minnuw, carp fanuly, 
CyPrinidae, Minnow, carp family; 
Cyprinidae; Mnmow, carp family, 
Lypilludae; Mllmow, carp family, 
Cyprinldae,Minn.ow, carp family~ 
Cyprnlidae: Minnow, carp [amity; 
Cyprmidae; Minnow, carp family; 

""'''-'L~, ""T." ..... , ".J ~"y, 
ADULT, 24 ~G. 9.3 CM 
ADULT. 24 80, 9 3 CM 
ADULT, 24.8G, 9.3 CM 
ADULT. 24.80, 9.3 CM 
EMBRYO 
EMBRYO 
EMBRYO 
EMBRYO 
EMBRYO 
EMBRYO 
EMBRYO 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
LARVAE 
2-3YR 
78G, 3HD YR CLASS 
YEARLING, 14-16 CM, 30-420-
YEARLlNG, 14-16 f:M, 30-420 -
YEARLING. 14-16CM, 30-42G * 
YEARLING, 14-16 CM, 30--12 G -
< 24 H 

18-20MM 
20 COLONIES OR 40 FRONDS 
EOGS AND LARVA 
AlEVIN 

EGG 
EYED EGGS 
NBWL Y HAT ALEVIN 
1024-99.43G 

NATURAl. COLONY 
LARVAE 
LARVAE 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
1 SUMMER 
2 SUMMERS 

) Exposure 

........ H 
72H 

734H 
843 H 
945H 

114711 
126711 

43l'iH 
598H 
S55H 
903 H 
927H 

12H 
140H 
24H 

247 H 
34411 
45l'iH 
48H 

504H 
98H 
96H 
53D 

7200 
1200 
720D 
7200 
48H 

IH 
4D 
NR 
NR 
NR 
NR 
NR 

2to 72H 

3W 
7D 
7D 

2.25H 
24H 
251-1 

4.17 D 
5.13 D 
6.63D 

7D 
78H 
4SH 

En'ect 
EtIect COllcenLration 

Lethal Sublethal 
LC50 1,190 

LC~o 8,100 311758 " LC50 1,150 311758 ., 
LC:o;o 1,090 311758 ., 
LC50 1,000 311758 ., 
LC!lo 206 311"758 ., 
LC50 184 311758 83 
LC50 3,350 311758 83 
LC50 1,700 311758 " LC50 1,140 311758 ., 
LC~o 116 311758 ., 
LC:o;o 556 311758 " LC~o 4,170 311758 ., 
LC:o;o m 311758 ., 
LC,o 1,990 311758 ., 
LC50 242 311758 83 

LC~o 199 311758 ., 
LC:o;o 146 311758 " LC~o 1.350 311758 " LC.'lO 67 311758 83 

LC.'lO 720 311758 ., 
LC:o;o 125 2121))8 72 

HIS - 15 310527 ., 
aRO'" 94 218397 74 
HAT- 0.4 218397 74 
MOR- 9.4 218397 74 
REP" 9.4 218397 74 

LC.'lO 57 311181 " 
BEH'" 1,OOOto 50.000 3105111 91 

EC~oGR 3,700 311789 " DVP'" 5,700 315523 " MOR- 5,170 311637 " HAT" C=~ 311637 " MOR" 5,170 311637 " MOR· 3,020 311637 " OC" s~,ooo 213lX>6 " 
FOP" [- 2S0 I 212&)2 69 
IET 2,OOUOOO 210125 57 
IEr 1,000.000 21072S " LET" tOO(l,OOO 210125 57 

LET- 2,000,000 210725 57 

lET " l,800,000 lIOn5 57 
LET" 800,000 210725 57 
LET"" 700,000 210125 57 
IET" 650,000 210725 57 

MOR- 600,ClIO 210125 57 

IET" 900,COO 210725 57 
IET" 2,000.000 210725 57 



Table G-6 
AQUIRE Freshwater Toxicity Information 

Units. = ,qJL 

RIJRA Report, Opt:rdblt: Untt 4 
NAS cecil FIeld 

JacLson\l!llt:, Florida 

che="IN,~~---ml SP";'_' _________ ~I:;;;:_---------------'---
MdIlganese (cont.) Gammarus roeseh, S:ud. NR 

Ago 

LeIma minor: Duckwl!'ed: 20 COLONIES OR 40 FRONDS 
Oncorhynchm myldn; Rambow troot, donaldson troUl.. 1 SUMMER 
Oncorhyncbus mykJss; R;!.mbow tnnt, donaldson trout; 1 SUMMBR 
Oncorhynchu~ myluss. Rilinbow troot. donaldson trout: 1 SLIMMER 
Oncorhynchus mykiss. Rainbo..". trrut. donaldson Lrout; 1 SUMMER 
ancorhynchm myk.iss, R~inbow troot, donaldson {fout; 1 SUMMER 
Oncorhynchus mykiss: Rainbow lr(J.JL. donaldson trout; 1 SUMMER 
Oncorhynchus mykjs~, Rdnlbow \rOOt. donaldson trout; 2 SlTM:MERS 
Salvelmls fonttnah~, Brook trrut, 1 SUMMER 
SalvelD:lu~ fOntlllaHs; Brook {f(i.lI; 1 SUMMER 
Salvehnm fontmt!is; BrlXllI: troot; 1 SUMMER 
Salvdfius lontlllalis: Brook tw .. u; 1 SUMMER 
Salve1D1us fonllllahs; Brook tra..tt; 1 SUMMER 
SalvdttlUS fomDlalis; Brook troot; 2 SUMMERS 
Tmca lmea; Tench; 1 SUMMER 
Tinea linea: Tench; 1 SUMMER 
Tincd (I[\ca: Tench; 1 SUMMER 
Tinea linea; Tench. 1 SUMMER 
Tinea tinea: Tench: 1 SUMMER 
Tinca tinea. Tench, 2 SUMMERS 
TubilCx tublfex .. Tubll1cid worm: NR 

IOH 
13H 
34H 
50 
7D 

77H 
34H 
15 H 
23 H 

4.79 D 

66H 
7D 

41 H 
48 H 

6 .. 75D 
7D 
7D 

96H 
7D 
7D 

Effect 
Etlect Concentration 

Lethal Sublethal 
LET 70,000 

EC~oGR 31,000 
LET' 700,COO 

lET - 600,000 
LET' 300,000 
LET' 100,000 

MaR'" 75,000 
LET' 150,000 
LET' 600,000 
lilT' 700,000 
LET' 600,000 
LET' 150,000 
LET' 300,000 

MOR- 100,000 
LET' 600,000 
LET' 2,000.000 
lET' 1,500,000 

MOR'" 1,200,000 
MOR- 1,300,000 
lEI' 1,800,000 
lET'" ~OOUOOO 

LET 700,000 

V!II1adium oxide sulfale Carassius aurarus; G oldLish 3-5 CM, 0.3-29 G 6 D LC50 1,020 

NOTES: 
ABD :: Abundance 
ABN = Abnormalities 
BCF '" BJ(£onccntraticll faclOr 
BEH = Behaviornlchange 
BIO '" Biochemical dlc:ct 
BM = Bioma~ 
EMS =: Biomas~ 

C =: C'ekius 
CLR "" Chlorophyll comem 
eM '" Centimeter 
D = Days 

Lepornls macrochirus. Bluegill 
Plmephasks promt:las, Fathead mmnow 
Poccllia reticulata; Gupp~ ____ _ 

EC~o ::: EIl'ect of concentration to 5U% orthe population 
EMS::: Emcrgance? 
ENZ = Enzyme ellect 
F =: Fan:nheit 

_ 96H ~ ~ 

NR 96 H LC50 4,800 
lS-25CM,0.1-05G 6D LC~fll 1281 

G = Grams 
GR = Gro'Nlh 
GRO =: Growth 
H =: Hours 
HAT = Hatchability 
lIEM =: Hentatologi:'.al effect 
HIS = HI~tological eOoct 
1M = lnunobilization 
LC50 =: Lethal coneentutiw to 50% of test organisms 
LET = Lethality 
WC' = Locomotor Behaviour 
Lr~o = Lethal threshold Lo 50% oftesL organisms 
MM = Millimelt~r 
MOR = Mortality 
NR =: Not reported 

ac - Oxygen consumptim 
PG R = Po~latlm growth 
PHY = Physiological effects 
PO P ::r Po~lation, species diversity 
P~ _ Photosynthesil effect 

RE :z ReproWction 
REP - Ad~r5e effect to reprOOletlon 
RES _ Respiratory effllCts 
RN"'" Renewcl 
RSD _ Residue 

Sf = Stalk; 

srR = Stress 
THL ~ Thermlll effect 
VIE = Vertelr.l.l etlect 
JLg/L =: Microyam per liLer 

L __________ ---"I = Loweslef[llCt concemr<Hion (If a range i~ provided. the low end of the range is the lowest en'ect eoncentI<l.ticn). 

AQV_FW!l. wkl 13 

311739 
2I0nS 57 
210115 57 
210725 57 
210725 " 210725 57 
210115 57 
210725 " 210725 57 
210725 " 210725 57 
210725 " 21072S 57 
210725 " 210725 57 
210725 57 
21072S " 210725 57 
210725 57 
210725 57 
210725 57 

228999 79 
287133 60 
2a7131 60 

229000 79 
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APPENDIX H 

ECOLOGICAL SPREADSHEETS 





Table H-J 
Estimated Olronic Exposure to Terrestrial Receptors from IngestIon of Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site !O 
Remedial Illvestigation/Risk Assessment Report. Operable Unit 4 
NAS Cecil Field, Jacksonville, Horida 

EXPOSURE CONCEN'lRi\TION DATA 

MAXIMUM SOIL 

ANALYIE CONCENIRAI10N 

(mi'/k~) 

ESTIMA'lED CONTAMINANT CONCENIRA"I10NS 
IN PRIMARY FCKJD ITEMS 

C.oncentration in Coneen tration in 
Inverl Inverlebrate 1iS5UC [bJ Plant Plant TIsOle [e] 

BAFla! (mi'/kl1,) BAF(.( (mi'/kl1,) 

BAF VALUES FOR 
OTHER FOOD nEMS 

Small Small 
Mammal 

Melhylene chbridc 3.0E-03 NA O.oE+OO NA O.OE+OO NA 

Di-n-burylphlhaJale 1.4E-OI 5.0E-02 6.9E-03 HE-03 1.OE-03 2,4E-OI NA 

Aluminum 7,8E+03 NA O,OE+OO 8.0E-04 6.3E+OO 7.5E-02 NA 

.Arsenic 2.7E+OO 6,6E-03 1.8E-02 3.0E-OI B.lE-OJ l.OE-OI NA 

Barium 1.0E+Ol NA O.OE+OO 3.0E-02 3.1E-0! 7.SE-03 NA 

Clu-omium 17E+OI 1.6E-OJ 2,7E+OO 1.5E-03 2,6E-02 2.8E-OI NA 

C-ObaJ[ 6.7E-Ol NA O.OE+OO 4.0E-03 2.7E-03 l.OE+OO NA 

Lead 72E+lXJ 7.BE-02 HE-OJ O.OE+OO O.OE+OO J.5E-02 NA 

Manganese I.2E+Ol NA O.OE+OO 50E-02 5,9E-Ol 2.0E-02 NA 

Vanadium 2,9E+Ol NA O,OE+OO l.lE-03 3.lE-02 l.3E-OI NA 

ECPC = EoologicaJ Contaminant ot" POlcntmi Gmcan [b 1 BOle concentrations III invertebrate lissue equals the invertebrate BAF multiplied by the maximum soil concetltration o( Ihe conlatuinant. 

[a] Bioaccumulat);:m data presentetl m: Appendix: G, Table G-l [e] ECPC concentrations ttl plant tissue equals the plant BAF multiplied by the m~irnurn soli colle.entration of the conlamjnant. 
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TableH-l 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Maximum Exposure Concentrations of ECPCsin Food and Surface Soil 
Site 10 
Remerual InvestigatIOn/Risk Assessment Report, OpeTal~e Unit 4 
NAS Cecil Field, Jacksonville, Florida 

P01F~nALD-'!l}:~X_")(POSU",R",E",-"-,,(m=g/t=gD",-W=/d .. a'LY)Ll'[d'.LJ ____________________________ ~ 
, -

ANALYIE Short-lIJiled sh""", RuIous-sided towhee Ameriaon woodCQC/( fled (01( Gr_t hQrned "wi 

Melhylene chloride 4.2E-05 2.7E-05 l.OE-05 7.2E-OS l.5E-06 

Di -n-butylphthalate 2.7E-03 1.7E-03 6.6E-()4 6.6E-06 25E-()4 

Aluminum I.1E+02 7.2E+O! 2.7E+O! 2.2E-O! 6.2E+OO 

Arsenic 5.4E-02 l.2E-O! l.2E-02 l.5E-()4 : 9E-03 

Barium 1.5E-O! 1.3E-O! 3.6E-02 2.8E-()4 S.4E-03 

Chromium S.4E-O! 3.1E-O! 1.3E-Ol I.3E-OJ S.IE-02 

(,chait 9.5E-03 6.4E-03 2.3E-03 4.7E-05 3.0E-03 

lead l.6E-OI 9.6E-02 4.0E-02 2.7E-()4 4.3E-03 

Manganese l.BE-O! 1.BE-O! 4.2E-02 3.4E-()4 6.BE-OJ 

Vanadiwn 4.0E-O! 2.6E-O! 9.8E-02 8.5E-()4 2.8E-02 

[d) Calculated by summing the products of indivIdual prey lype concentrations and percent in diet, multiplying by the ingestion rale, and dividing by body weight (Table 7-6). 

, 



TahleH-2 
Exposure Parameters and Assumptions for Terrestrial Receptors l a j 
Site 10 
Remedial Investigation/Risk Assessment Report, Operable Unit 4 
NAS Cecil Field, Jacksonville, Florida 

Representatlve 

Wildlife 

- - -- -.- - - - -- -- - -- - - - Percent Prey in DIet ------- ---------Boml:< Riln~e 

Inverls Plimts Small Small Soil (acrel) 

~cie~ Mammds Birds 

SllOrf-failcd shrew (Small h~rb. marnm,ll) 78% 12% 0% 0% 10% 0.96 

R uJbus -shkd rowhcc (Small omn bIrd) 30% 65% 0% 0% 5% 1.5 

AmerIcan wvodcoc! lSmal1 omn hlrd) ~O% 10% 0% 0% 10% 110.1 

R~d [OK (Pr~datory mammal) 20% 10% 57% 10% 3% 1,727 

Grei.ll horn~d owl (Predatory bird) 0% 0% 80% 19% 1% 15 

NOTES 

~B ARE;": 27 acres 

[a] Documentation of exposure paramelt-D presented in: Table 7-5 

[b] ED = Exposure Duratiun (percentag~ or year receptor)s expected to be found at ~tudy area) ED j~ aS~l1med 10 be 1 for Ihisnsk assessment. 

ED fbI 

[el SFF = Site Foraging Freguency (calculated by dividing Slle area by receptor home range (cannot exceed 1 U)). SFF is assumed to be 1 for letha! exposure scenario. 

10MAXLE.wk1 

Food 

Site Foraging Ingestion Body Weight 

Frequencl' [c] Rate (") 

(k~dlrl 

1.00E+OO 0.0024 0.017 

100E+OU 0.0071 0.039 

3.37E-Ol 0.02 0.197 

1.56B-02 02' 4.69 

l.OOE+OO 0.079 1.59 

03-Jun-96 



Table H-3 
Risk from Potential Lethal Effects for Tcrresb·lal Receptors from Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site JO 
Remedial Investigation/Risk Assessment Report, Operable Unit 4 
NAS Cecil Field, Jacksonville, Florida 

ANALYIE Short-tailed shrew Rufous-sided towhee American woodcock 
POE RIV HO POE RlV HO POE RlV RO _._-. 

Methylene chloride 4.2E-OS 3.2EH12 I.3E-07 2.7E-OS NA I.OE-OS NA 
Di-n-butylphthalate 2.7E-03 1.3E+03 2.IE-06 1.7E-03 NA 6.6E-04 NA 
Aluminum l.1E+02 7.4E+02 l.SE-OI 7.2E+OI NA 2.7E+Ol NA 
Arsenic S.4E-02 2.9E+OI 1.9E-03 1.2E-0l 3.6E+OO 3.4E-02 1.2E-02 3.6E+OO 3.5E-OJ 

Barium l.5E-OI 4.3E+02 3 SE-04 1.3E-OI NA 3.6E-02 NA 
ChromiWll 54E-OI 4.0E+Ol 1.3E-02 3.1E-Ol 2.5E+Ol 1.2E-02 I.3E-Ol 2.5E+OI 5.3E-OJ 

Cooalt 9.5E-03 l.BE+OI S.2E-04 6.4E-03 NA 2.3E-03 NA 
Lead 1.6E-Ol 6.0E+Ol 2.7E-03 9.6E-02 7.5E+0I l.3E-03 4.0E-02 7.5E+OI 5.3E-04 

Manganese 1.8E-Ol 4.5E+OI 3.9E-03 l.BE-OI NA 4.2E-02 NA 
Vanadium 4.0E-Ol 6.0E+OO 6.7E-02 2.6E-Ol 1.9E+Ol 1.4E-02 9.BE-02 1.9E+OI S.IE-03 

SUMMARY HAZARD INDEX I 2.4E.-:()lL-.. I 6.1E-02 L 1.4lJ-02 

POE ""- Potential Dietary Etposure (mg/kgBW/day) RTV = Reference ToxiCity Value (mglkgBW/day) HQ = Hazard Quotient (calculated by dividing PDE by RTV) 



Table H-3 
Risk from Potenllal Lethal Effects for Tenestrial Receptors from Maximum Expo,urc Concentrations of ECPCs in Food and Surface Soil 
Sile 10 
Remedial Investigation/Risk Assessment Report, Operable Unit 4 
NAS Cecil Field, JacksonVille, Florida 

--

ANALYIE Red fOJ( 

POE RIV 

Methylene chloride 7.2E-08 6.0E+02 

Di-n -butylphthalate 6.6E-Q6 l.3E+03 

Aluminum 2.2E-OJ 7.4E+OZ 

Arn:nic l5E-04 2.9E+Ol 

Barium 2.8E-04 4.3E+OZ 

Chromium I.3E-03 4.0E+Ol 

Ccbalt 47E-OS 18E+Ol 

l.ead 2.7E-04 6.0E+Ol 

Manganese 3.4E-04 4.5E+Ol 

Valladiwn 8.5E-04 6.0E+OO 

--
SUMMARY HAZARD INDEX I 

-

IlQ POE 
l.2E-1O 15E-06 

5.0E-09 2.5E-04 

2.9E-04 6.2E+OO 
5.2E-06 2.9E-03 

6.4E-07 5.4E-03 

3.3E-OS S.1E-OZ 

2.6E-Q6 3.0E-03 

4.5E-06 4.3E-03 
7.5E-Q6 6.8E-03 

1.4E-04 2.8E-OZ 

4.9E-04 
PDE = Potentlal Dietary Exposure (mglkgBW/day) RTV == Reference "loxicity Value (mg!kgBW/day) 

lQMAXLE.wk1 

Great horned owl 
RIV HQ 

NA 

NA 

NA 

3.6E+OO 7.9E-04 

NA 

2.5E+Ol 2.0E-03 

NA 

7.5E+Ol 5.7E-OS 

NA 

1.9E+Ul 1.5E-03 

I 4.4E-U3 

HQ = Hazard QuotienL (calculated by dividing PDEby R1V) 

03-Jun-96 



Table l-I-4 
Risk from Potential Sublethal Effects for Terrestrial Receptors from Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 
Remedial InvestigationlRisk Assessment Report, Operable Unit 4 
NAS Cecil Field, Jacksonville, Honda 

ANALYTE Short-tailed shrew Rufous-sided towhee American woodcock 
PDE RlV HQ PDE RlV HQ PDE RlV HQ -- ""- -- -

Methylene chloride 4.2E-05 NA 2.7E-05 NA l.OE-05 NA 
Di-n-butylphthalale 2.7E-03 I.3E+02 2.2E-05 l.7E-03 NA 6.6E-04 NA 
Alwninum l.1E+02 4.3E+02 HE-OJ 7.2E+0! NA 2.1£+0! NA 
Arsenic 5AE-02 5.SE-0! 9.3E-02 1.2E-Ol l.OE+OO l.2E-0! l.2E-02 l.OE+OO l.2E-02 

Bariwn l.5E-0! 2.0E+02 7.6E-04 !3E-0l NA 3.6E-02 NA 
Chrorniwn JAE-Ol 1.4E+03 3.9E-04 3.1E-Ot 2.0E+02 l.5E-03 I.3E-O! 2.0E+02 6.6E-04 

emaiL 9.5E-03 4.2E+OO 23E-03 6.4E-03 NA 2.3E-03 NA 
l=d 1.6E-Ol 25E+OO 6.5E-02 9.6E-02 I.3E+02 7.1£-04 4.0E-02 I.3E+02 3.2E-04 

Manganese 1.8E-Ol l.OE+02 1.8E-03 1.8E-0! NA 4.2E-02 NA 
Vanadiwn 4.0E-Ol 8.4E+OO 4.8E-02 2.6E-Ol l.1E+Ol 2.4E-02 9.8E-02 l.1E+Ol 8.9E-03 

SUMMARY HAZARD INDEX I 4.7E-Ol I 1.5E-Ol I 2.2E-02 

PDE = POLential Dietary Exposure (mglkgBW/day) R'lV = Reference TCl,'Iticity Value (m&"kgBW/day) HQ = Hazard Quolient (calculated by dividingPDE by KJV) 



Table H-4 
Risk from Potential Suhlethal Effects for Terrestrial Receptors from Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 10 
Remedial Investigation/Risk Assessment Report, Operable Unit 4 
NAS Cecil Field, Jacksonville, Flolida 

" ~.~--.-------, ----

ANALYIE Red fox 
POE RlV 

Methylene chloride 7.2E-08 NA 
Di-I1 -butylphlhalate 6.6E-06 1.3E+G2 

Aluminum 2.2E-Ol 4.3E+G2 

Ar:senic l.5E-04 S.8E-Ol 

Barium 2.8E-04 2.0E+G2 

Chromium 1.3E-03 1.4E+03 

ecbalt 4.7E-OS 4.2E+00 

l=d 2.7E-04 2.5£+00 

Manganese 3.4E-04 l.OE+{)2 

VanadilUll 8.5E-04 8.4E+00 

--" --
SUMMARY HAZARD INDEX -I 

HQ PDE 

I.5E-06 

S.2E-OB 2.5E-04 

5.1E-04 6.2E+00 

2.6E-04 2.9E-03 

t.4E-06 5.4E-03 

9.5E-07 S.lE-G2 

l.lE-OS 3.0E-03 

l.lE-04 4.3E-03 

3.4E-06 6.8E-03 

t.OE-04 2.8E-02 

9.9E-04 .. 
PDE = Potential Dietary Exposure (mg/kgBW/day) RlV = Reference ToxiclLy Value (mg/kgBW/day) 

10MA)(SLwk1 

Great horned owl I 

RlV HQ 
NA 
NA 
NA 
1.0E+00 2.9E-OJ 

NA 
2.0E+G2 2.6E-04 

NA 
1.3E+G2 3.4E-OS 

NA 
l.lE+Ol 2.6E-03 

J 5.7E-03 

HQ = Hazard Quotient (calculated by dividing PDE by RTV) 

03-Jun-96 
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APPENDIX I 

RESULTS OF HYDRAULIC CONDUCTIVITY TESTING 
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AQTESOLV RESULTS 
Version 1.10 

09:11:01 

========================================================= 

TEST DESCRIPTION 

Data set... ........ cflO11.set 
Data set title ..... CEF-IO-l RUN 1 

Knowns and Constants: 
No. of data points .................. 195 
Radius of well casing ............... 0.1666 
Radius of well ...................... 0.3333 
Aquifer saturated thickness ......... 120 
Well screen length .................. 20 
Static height of water in well ...... 109.1 
Log(Re/Rw) .......................... 3.603 
A, B, c............................. 3.377, 0.539, 0.000 

========================================================= 

ANALYTICAL METHOD 

Bouwer-Rice (Unconfmed Aquifer Slug Test) 

========================================================= 

RESULTS FROM VISUAL CURVE MATCIDNG 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 8.3897E-005 
)'tl = O.OOOOE+ 000 

««««««««««««««<»»»»»»»»»»»»>»> 

TYPE CURVE DATA 

K = 8.68191E-005 
)'tl = 1.01758E+000 

Time Drawdown Time Drawdown 

O.OOOE+OOO 1.018E+000 7.200E+001 8.340E-002 



Displacernent (ft) 
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SE1000c CEF-10-1 RUN 1 
Environmental Logger 

06/0706:37 SlepO 06/0615:19:17 

Unil# 00008 Test 0 ElapsedTime INPUT 1 
------------

Setups: INPUT 1 0.1500 1.156 
------------ 0.1533 1.159 
Type Level (F) 0.1566 1.156 
Mode TOC 0.1600 1.156 
1.0. 15868 0.1633 1.156 

0.1666 1.156 
Reference 0.000 0.1700 1.156 
Unearity 0.050 0.1733 1.156 
Scala factor 9.990 0.1766 1.156 
Offset 0.020 0.1800 1.156 
DalaymSEC 50.000 0.1833 1.156 

0.1866 1.156 
CEF-10-1 RUN 1 0.1900 1.156 

0.1933 1.156 
StapO 06/0615:19:17 0.1966 1.153 

0.2000 1.153 
ElapsedTime INPUT 1 0.2033 1.153 
------------ 0.2066 1.153 

0.0000 0.003 0.2100 1.153 
0.0033 0.Q18 0.2133 1.153 
0.0066 0.185 0.2166 1.153 
0.0100 0.223 0.2200 1.153 
0.0133 0.345 0.2233 1.153 
0.0166 0.276 0.2266 1.153 
0.0200 0.273 0.2300 1.153 
0.0233 0.373 0.2333 1.153 
0.0266 0.396 0.2366 1.153 
0.0300 0.593 0.2400 1.153 
0.0333 0.634 0.2433 1.153 
0.0366 0.656 0.2466 1.153 
0.0400 0.785 0.2500 1.153 
0.0433 0.873 0.2533 1.153 
0.0466 0.949 0.2566 1.153 
0.0500 1.008 0.2600 1.150 
0.0533 1.093 0.2633 1.150 
0.0566 1.168 0.2666 1.153 
0.0600 1.156 0.2700 1.150 
0.0633 1.165 0.2733 1.150 
0.0666 1.165 0.2766 1.150 
0.0700 1.172 0.2800 1.150 
0.0733 1. 181 0.2833 1.150 
0.0766 1.172 0.2866 1.150 
0.0800 1.172 0.2900 1.150 
0.0833 1.168 0.2933 1.150 
0.0866 1.168 0.2966 1.146 
0.0900 1.168 0.3000 1.146 
0.0933 1.172 0.3033 1.150 
0.0966 1.168 0.3066 1.150 
0.1000 1.165 0.3100 1.146 
0.1033 1.168 0.3133 1.146 
0.1066 1.168 0.3166 1.146 
0.1100 1.165 0.3200 1.146 
0.1133 1.165 0.3233 1.146 
0.1166 1.153 0.3266 1.146 
0.1200 1.156 0.3300 1.146 
0.1233 1.159 0.3333 1.146 
0.1266 1.159 0.3500 1.146 
0.1300 1.162 0.3666 1.143 
0.1333 1.159 0.3833 1.143 
0.1366 1.159 0.4000 1.140 
0.1400 1.159 0.4166 1.140 
0.1433 1.159 0.4333 1.137 
0.1466 1.159 0.4500 1.134 



GEF-l0-l RUN 1 GEF-l0-l RUN 1 
(GON'T) PAGE 2 (GON'T) PAGE 2 

StepO 06/0615:19:17 StepO 06/0615:19:17 

ElapsedTime INPUT 1 ElapsedTime INPUT 1 
------------ ------------

0.4666 1.134 7.2000 0.820 
0.4833 1.134 7.4000 0.817 
0.5000 1.131 7.6000 0.807 
0.5166 1.131 7.8000 0.804 
0.5333 1.128 8.0000 0.795 
0.5500 1.128 8.2000 0.791 
0.5666 1.128 8.4000 0.785 
0.5833 1.124 8.6000 0.776 
0.6000 1.124 8.8000 0.766 
0.6166 1.124 9.0000 0.763 
0.6333 1.121 9.2000 0.757 
0.6500 1.121 9.4000 0.754 
0.6666 1.121 9.6000 0.747 
0.6833 1.121 9.8000 0.741 
0.7000 1.118 10.0000 0.735 
0.7166 1.118 12.0000 0.675 
0.7333 1.118 14.0000 0.628 
0.7500 1.115 16.0000 0.581 
0.7666 1. 115 18.0000 0.546 
0.7833 1.115 20.0000 0.509 
0.8000 1.112 22.0000 0.471 
0.8166 1.112 24.0000 0.443 
0.8333 1.109 26.0000 0.411 
0.8500 1.109 28.0000 0.386 
0.8666 1.109 30.0000 0.364 
0.8833 1.106 32.0000 0.342 
0.9000 1.106 34.0000 0.323 
0.9166 1.106 36.0000 0.301 
0.9333 1.102 38.0000 0.286 
0.9500 1.102 40.0000 0.270 
0.9666 1.099 42.0000 0.254 
0.9833 1.099 44.0000 0.241 
1.0000 1.099 46.0000 0.229 
1.2000 1.084 48.0000 0.216 
1.4000 1.074 50.0000 0.207 
1.6000 1.065 52.0000 0.194 
1.8000 1.052 54.0000 0.185 
2.0000 1.043 56.0000 0.179 
2.2000 1.030 58.0000 0.172 
2.4000 1.021 60.0000 0.160 
2.6000 1 011 62.0000 0.157 
2.8000 1.002 64.0000 0.144 
3.0000 0.993 66.0000 0.141 
3.2000 0.983 68.0000 0.138 
3.4000 0.974 70.0000 0.131 
3.6000 0.964 72.0000 0.122 
3.8000 0.955 
4.0000 0.945 
4.2000 0.939 
4.4000 0.930 
4.6000 0.920 
4.8000 0.914 
5.0000 0.905 
5.2000 0.898 
5.4000 0.889 
5.6000 0.883 
5.8000 0.876 
6.0000 0.867 
6.2000 0.861 
6.4000 0.851 
6.6000 0.845 
6.8000 0.839 
7.0000 0.826 
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06/06/95 

AQTESOLV RESULTS 
Version 1.10 

16:13:32 

========================================================= 

Data set. ....•..... cfl023.set 
Data set title •.... CEF-I0·2 RUN 3 

Knowns and Constants: 
No. of data points .•.•.............. 165 
Radius of well casing ..........•.... 0.08333 
Radius of well ...................... 0.25 
Aquifer saturated thickness ......... 80 
Well screen length .........•........ 20 
Static height of water in well ...... 29.17 
Log(RejRw) .......................... 3.105 

TEST DESCRIPTION 

A, B, C............................. 3.934, 0.629, 0.000 

======================================================== 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfmed Aquifer Slug Test) 

========================================================= 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 3.4068E-003 
}<J = -6.1674E-261 

«««««««««««««««»»»»»»»»»»»»»> 

TYPE CURVE DATA 

K = 3.40678E-003 
}<J = 9.BB214E-001 

Time Drawdown Time Drawdown 

O.OOOE+OOO 9.BB2E-OOl l.600E+OOO 4.010E-005 
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SE1000c CEF-10-2 RUN 3 
Environmental Logger 

06/06 12:26 Step 2 06/06 11 :37:55 

Linlt# 00008 Test 2 ElapsedTlme INPUT 1 
------------

Setups: INPUT 1 0.1500 0.455 
------------ 0.1533 0.445 
Type Laval (F) 0.1566 0.433 
Mode TOC 0.1600 0.423 
1.0. 15868 0.1633 0.414 

0.1666 0.401 
Reference 0.000 0.1700 0.392 
Unearlty 0.050 0.1733 0.382 
Scale factor 9.990 0.1766 0.373 
Offset 0.020 0.1800 0.367 
Delay mSEC 50.000 0.1833 0.357 

0.1866 0.351 
CEF-l0-2 RUN3 0.1900 0.342 

0.1933 0.335 
Step 2 06/06 11 :37:55 0.1966 0.326 

0.2000 0.320 
ElapsedTime INPUT 1 0.2033 0.313 
------------ 0.2066 0.307 

0.0000 0.000 0.2100 0.298 
0.0033 -0.012 0.2133 0.291 
0.0066 0.109 0.2166 0.288 
0.0100 0.499 0.2200 0.282 
0.0133 0.612 0.2233 0.276 
0.0166 0.530 0.2266 0.269 
0.0200 0.568 0.2300 0.263 
0.0233 1.365 0.2333 0.257 
0.0266 1.183 0.2366 0.254 
0.0300 1.446 0.2400 0.247 
0.0333 1.393 0.2433 0.244 
0.0366 1.365 0.2466 0.238 
0.0400 1.289 0.2500 0.235 
0.0433 1.220 0.2533 0.229 
0.0466 1.158 0.2566 0.226 
0.0500 1.111 0.2600 0.219 
0.0533 1.070 0.2633 0.216 
0.0566 1.032 0.2666 0.213 
0.0600 0.998 0.2700 0.210 
0.0633 0.966 0.2733 0.207 
0.0666 0.932 0.2766 0.200 
0.0700 0.903 0.2800 0.197 
0.0733 0.872 0.2833 0.194 
0.0766 0.847 0.2866 0.191 
0.0800 0.819 0.2900 0.188 
0.0833 0.794 0.2933 0.185 
0.0866 0.768 0.2966 0.182 
0.0900 0.746 0.3000 0.178 
0.0933 0.725 0.3033 0.175 
0.0966 0.703 0.3066 0.172 
0.1000 0.684 0.3100 0.169 
0.1033 0.665 0.3133 0.166 
0.1066 0.846 0.3166 0.163 
0.1100 0.627 0.3200 0.160 
0.1133 0.608 0.3233 0.160 
0.1166 0.593 0.3266 0.156 
0.1200 0.577 0.3300 0.153 
0.1233 0.561 0.3333 0.150 
0.1266 0.546 0.3500 0.138 
0.1300 0.533 0.3666 0.128 
0.1333 0.517 0.3833 0.119 
0.1366 0.505 0.4000 0.109 
0.1400 0.492 0.4166 0.103 
0.1433 0.480 0.4333 0.097 
0.1466 0.467 0.4500 0.091 



CEF-1D-2 RUN 3 
(CON'l) PAGE 2 

Slep 2 06/0611 :37:55 

Elapsed Time INPUT 1 

0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
1.7333 
;.7500 
.;.7666 
J.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 

0.084 -
0.081 
0.075 
0.072 
0.069 
0.065 
0.062 
0.059 
0.056 
0.056 
0.053 
0.050 
0.050 
0.047 
0.047 
0.043 
0.043 
0.040 
0.040 
0.040 
0.037 
0.037 
0.037 
0.037 
0.034 
0.034 
0.034 
0.034 
0.031 
0.031 
0.031 
0.031 
0.031 
0.025 
0.021 
0.021 
0.018 
0.018 
0.018 
0.018 
0.015 
0.Q15 
0.015 
0.015 
0.015 
0.015 
0.012 
0.015 
0.D15 
0.015 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.012 
0.015 
0.012 
0.015 

CEF-1D-2 RUN3 
(CON'l) PAGE 2 

Slep 2 06/06 11 :37:55 

ElapsedTime INPUT 1 

7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 

.9.2000 
. 9.4000 

9.6000 
9.8000 
10.0000 

0.015 
0.012 
0.012 
0.015 
0.D15 
0.012 
0.D15 
0.015 
0.015 
0.015 
0.012 
0.012 
0.012 
0.012 
0.012 
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«««««««««««««««»»»»»»»»»»»»»> 

06/06/95 

_ AQTESOLV RESULTS 

Version 1.10 

11:05:23 

========================================================= 

TEST DESCRIPTION 

Data set ........... cfI032.set 
Data set title ..... CEF-10-3 RUN 2 

Knowns and Constants: 
No. of data points .................. 177 

Radius of well casing. .•............ 0.08333 

Radius of well ...................... 0.25 

Aquifer saturated thickness ......... 80 

Well screen length.................. 10 

Static height of water in well ...... 12.36 

Log(RejRw) .......................... 2.417 

A, B, C............................. 2.760, 0.448, 0.000 

========================================================= 

ANALYTICAL METHOD 

Bouwer-Rice (Unconfmed Aquifer Slug Test) 

========================================================= 

RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 5.6422E·OO4 
)<l = 2.6570E + 301 

«««««««««««««««»»»»»»»»»»»»»> 

TYPE CURVE DATA 

K = 1.32879E·OO3 
)<l = 1.36507E + 000 

Time Drawdown Time Drawdown 

O.oooE+ooo 1.365E+000 4.oooE+000 2425E·OO3 

1 
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SEl000c CEF-1G-3 RUN 2 

Environmental Logger 
06/0515:05 Step 1 06/05 12:01:29 

Unit'" 00008 Test 2 ElapsedTime INPUT 1 

------------
Setups: INPUT 1- 0.1500 1.189 

------------ 0.1533 1.180 

Type Level (F) 0.1566 1.173 

Mode TOC 0.1600 1.167 

1.0. 15868 0.1633 1.158 
0.1666 1.151 

Referll1ce 0.000 0.1700 1.142 

UnelWlty 0.050 0.1733 1.136 

Scale faelO! 9.990 0.1766 1.130 

01fseI 0.020 0.1800 1.120 

Delay mSEC 50.000 0.1833 1.114 
0.1866 1.108 

CEF-l0-3 RUN2 0.1900 1.098 
0.1933 1.092 

Step 1 06/0512:01:29 0.1966 1.086 
0.2000 1.079 

Elapsed lime INPUT 1 0.2033 1.073 

------------ . 0.2066 1.064 

0.0000 0.034 0.2100 1.057 

0.0033 0.298 0.2133 1.051 

0.0066 0.831 0.2166 1.045 

0.0100 1.013 0.2200 1.039 

0.0133 0.690 0.2233 1.032 

0.0166 0.957 0.2266 1.026 

0.0200 1.443 0.2300 1.020 

0.0233 1.669 0.2333 1.013 

0.0266 1.572 0.2366 1.007 

0.0300 1.585 0.2400 1.004 

0.0333 1.566 0.2433 0.998 

0.0366 1.547 0.2466 0.991 

0.0400 1.531 0.2500 0.985 

0.0433 1.516 0.2533 0.979 

0.0466 1.503 0.2566 0.973 

0.0500 1.487 0.2600 0.966 

0.0533 1.478 0.2633 0.960 

0.0566 1.462 0.2666 0.957 

0.0600 1.450 0.2700 0.951 

0.0633 1.437 0.2733 0.944 

0.0666 1.428 0.2766 0.938 

0.0700 1.415 0.2800 0.935 

0.0733 1.403 0.2833 0.929 

0.0766 1.393 0.2866 0.922 

0.0800 1.381 0.2900 0.919 

0.0833 1.371 0.2933 0.913 

0.0866 1.359 0.2966 0.907 

0.0900 1.349 0.3000 0.900 

0.0933 1.340 0.3033 0.897 

0.0966 1.330 0.3066 0.891 

0.1000 1.321 0.3100 0.885 

0.1033 1.312 0.3133 0.882 

0.1066 1.302 0.3166 0.875 

0.1100 1.293 0.3200 0.872 

0.1133 1.283 0.3233 0.866 

0.1166 1.274 0.3266 0.863 

0.1200 1.264 0.3300 0.856 

0.1233 1.255 0.3333 0.853 

0.1266 1.246 0.3500 0.828 

0.1300 1.239 0.3666 0.803 

0.1333 1.230 0.3833 0.718 

0.1366 1.221 0.4000 0.756 

0.1400 1.214 0.4166 0.734 

0.1433 1.205 0.4333 0.715 

0.1466 1.199 0.4500 0.693 



CEF-10-3 RUN 2 CEF-10-3 RUN 2 
(COWl) PAGE 2 (CON'T] PAGE 2 

Step 1 06/OS 12:01:29 Step 1 06/05 12:01:29 

ElapsedTIme INPUT 1 ElapsedTIme INPUT 1 
------------ ------------

0.4666 0.674 - 7.2000 0.009 
0.4833 0.656 7.4000 0.009 
0.5000 0.637 7.6000 0.009 
0.5166 0.618 7.8000 0.009 
0.5333 0.602 8.0000 0.009 
0.5500 0.587 8.2000 0.009 
0.5666 0.571 8.4000 0.006 
0.5833 0.555 8.6000 0.006 
0.6000 0.539 8.8000 0.006 
0.6166 0.527 9.0000 0.006 
0.6333 0.511 .9.2000 0.006 
0.6500 0.499 9.4000 0.006 
0.6666 0.486 9.6000 0.006 
0.6833 0.470 9.8000 0.006 
0.7000 0.461 10.0000 0.006 
0.7166 0.448 
0.7333 0.436 
0.7500 0.426 
0.7666 0.414 
0.7833 0.405 
0.8000 0.395 
0.8166 0.383 
0.8333 0.376 
0.8500 0.367 
0.8666 0.357 
0.8833 0.348 
0.9000 0.342 
0.9166 0.332 
0.9333 0.326 
0.9500 0.317 
0.9666 0.310 
0.9833 0.304 
1.0000 0.298 
1.2000 0.210 
1.4000 0.160 
1.6000 0.122 
1.8000 0.094 
2.0000 0.D75 
2.2000 0.059 
2.4000 0.047 
2.6000 0.040 
2.8000 0.034 
3.0000 0.028 
3.2000 0.025 
3.4000 0.021 
3.6000 O.ot8 
3.8000 0.015 
4.0000 0.012 
4.2000 0.012 
4.4000 0.012 
4.6000 0.012 
4.8000 0.012 
5.0000 0.012 
5.2000 0.009 
5.4000 0.009 
5.6000 0.009 
5.8000 0.009 
6.0000 0.009 
6.2000 0.009 
6.4000 0.009 
6.6000 0.009 
6.8000 0.009 
7.0000 0.009 
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«««««««««««««««»»»»»»»»»»»»»> 

06/05/95 

_ AQTESOLV RESULTS 
Version 1.10 

16:05:53 

========================================================= 
TEST DESCRIPTION 

Data set. .•........ cfl043.set 
Data set title ..... CEF-lO-4 RUN 3 

Knowns and Constants: 
No. of data points .................. 352 
Radius of well casing ............... 0.08333 
Radius of well ...........•.......... 0.25 
Aquifer saturated thickness ......... 80 
Well screen length •.•.............•. 20 
Static height of water in well ...... 2429 
Log(Re/Rw) .......................... 3.012 
A, B, C............................. 3.934, 0.629, 0.000 

========================================================= 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

========================================================= 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K ~ 2.8883E-004 
~ ~ -1.2881E+209 

«««««««««««««««»»»»»»»»»»»»»> 

TYPE CURVE DATA 

K ~ 1.26434E-003 
~ ~ 9.97843E-001 

Time Drawdown Time Drawdown 

O.oooE+ooo 9.978E-001 4.oooE+OOO 6.285E-005 
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SEl000c CEF-10-4 RUN3 
Environmental Logger 

06/0215:10 Step2 06/0212:09:53 

UnH# 00008 Test 2 Elapsed TIme INPUT 1 
------------

Setups: INPUT 1- 0.1500 0.794 
------------ 0.1533 0.784 
Type Level (F) 0.1566 0.n5 
Mode TOC 0.1600 0.762 
1.0. 15868 0.1633 0.753 

0.1666 0.743 
Reference 0.000 0.1700 0.734 
Unearlty 0.050 0.1733 0.725 
Scale lactor 9.990 0.1766 0.715 
Offset 0.020 0.1800 0.709 
OelaymSEC 50.000 .0.1833 0.699 

0.1866 0.693 
CEF-l0-4 RUN3 0.1900 0.684 

0.1933 0.6n 
Step 2 06/02 12:09:53 0.1966 0.671 

0.2000 0.665 
ElapsedTIme INPUT 1 0.2033 0.659 
------------ 0.2066 0.652 

0.0000 0.000 0.2100 0.646 
0.0033 0.003 0.2133 0.640 
0.0066 0.433 0.2166 0.634 
0.0100 0.706 0.2200 0.627 
0.0133 0.721 0.2233 0.621 
0.0166 0.728 0.2266 0.618 
0.0200 0.797 0.2300 0.612 
0.0233 0.856 0.2333 0.605 
0.0266 0.907 0.2366 0.599 
0.0300 0.907 0.2400 0.596 
0.0333 1.314 0.2433 0.590 
0.0366 1.255 0.2466 0.586 
0.0400 1.189 0.2500 0.580 
0.0433 1.154 0.2533 0.574 
0.0466 1.145 0.2566 0.571 
0.0500 1.139 0.2600 0.565 
0.0533 1.126 0.2633 0.561 
0.0566 1.104 0.2666 0.555 
0.0600 1.082 0.2700 0.549 
0.0633 1.063 0.2733 0.546 
0.0666 1.048 0.2766 0.543 
0.0700 1.035 0.2800 0.536 
0.0733 1.020 0.2833 0.533 
0.0766 1.007 0.2866 0.527 
0.0800 0.991 0.2900 0.524 
0.0833 0.976 0.2933 0.521 
0.0866 0.963 0.2966 0.514 
0.0900 0.950 0.3000 0.511 
0.0933 0.938 0.3033 0.505 
0.0966 0.925 0.3066 0.502 
0.1000 0.913 0.3100 0.499 
0.1033 0.900 0.3133 0.495 
0.1066 0.888 0.3166 0.489 
0.1100 0.878 0.3200 0.486 
0.1133 0.869 0.3233 0.483 
0.1166 0.856 0.3266 0.480 
0.1200 0.847 0.3300 0.473 
0.1233 0.831 0.3333 0.470 
0.1266 0.822 0.3500 0.452 
0.1300 0.822 0.3666 0.436 
0.1333 0.822 0.3833 0.417 
0.1366 0.816 0.4000 0.401 
0.1400 0.812 0.4166 0.386 
0.1433 0.806 0.4333 0.373 
0.1466 0.800 0.4500 0.357 



CEF-1Q-4 RUN 3 
(CON'\) PAGE 2 

Step 2 06/02 12:09:53 

Elapsednme INPUT 1 

0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 

0.345 -
0.332 
0.323 
0.310 
0.301 
0.291 
0.282 
0.273 
0.266 
0.257 
0.251 
0.241 
0.235 
0.229 
0.222 
0.216 
0.210 
0.204 
0.200 
0.194 
0.191 
0.185 
0.182 
0.178 
0.172 
0.169 
0.166 
0.163 
0.156 
0.156 
0.150 
0.150 
0.144 
0.109 
0.091 
0.075 
0.065 
0.059 
0.053 
0.047 
0.040 
0.037 
0.034 
0.031 
0.028 
0.028 
0.025 
0.025 
0.021 
0.021 
0.018 
0.018 
0.018 
0.018 
0.015 
0.015 
0.015 
0.015 
0.015 
0.012 
0.012 
0.012 
0.012 

CEF-1Q-4 RUN3 
(CON'\) PAGE 2 

Step 2 06/02 12:09:53 

Elapsednme INPUT 1 

7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
.9.2000 
9.4000 
9.6000 
9.8000 
10.0000 

0.012 
0.012 
0.012 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.006 
0.009 
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06/06/95 

AQTESOLV RESULTS 
Version 1.10 

16:05:26 

========================================================= 

Data set. ......... cf105s1.set 
Data set title ..... CEF-10-5S RUN 1 

Knowns and Constants: 
No. of data points .................. 129 

Radius of well casing ............... 0.08333 

Radius of well ...................... 0.25 
Aquifer saturated thickness ......... 80 

Well screen length.................. 10 

Static height of water in welL .... 12.88 

Log(ReJRw) .......................... 2.435 

TEST DESCRIPTION 

A, B, C............................. 2.760, 0.448, 0.000 

========================================================= 

ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

========================================================= 

RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 4.4834E-004. 
yO = -6.1674E-261 

«««««««««««««««»»»»»»»»»»»»»> 

TYPE CURVE DATA 

K = 4.48339E-004 
yO = 8.4980lE-OOl 

Time Drawdown Time Drawdown 

O.oooE+ooo 8.498E-001 1.oooE+OOl 4.229E-003 

I 
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SEl000c CEF-l0-SS RLN 1 

Environmental Logger 
06/0612:14 Step 0 06/06 09:44:18 

unlt# 00008 Test 1 Elapsed TIme INPUT 1 

------------
Setups: INPUT t 0.1500 1.023 

------------ 0.1533 1.014 

Type Level (F) 0,1566 1.001 

Mode TOC 0.1600 0.992 

1.0. 15868 0.1633 0.989 
0.1666 0.995 

Reference 0.000 0.1700 0.998 

Unearlty 0.050 0.1733 0,998 

Scale factor 9.990 0.1766 0.989 

Offset 0.020 0.1800 0.979 

OelaymSEC 50.000 0.1833 0.976 
·0.1866 0.976 

CEF-l0-SS RLN 1 0.1900 0.979 
0,1933 0.979 

Step 0 06/06 09:44:18 0.1966 0.973 
0.2000 0.970 

ElapsedTIme INPUT 1 0.2033 0.963 

------------ 0.2066 0.963 

0.0000 -0.015 0.2100 0.960 

0.0033 -0.009 0.2133 0.960 

0.0066 0.122 0.2166 0.960 

0.0100 0.273 0.2200 0.954 

0.0133 0.420 0.2233 0.951 

0.0166 0.546 0.2266 0.948 

0.0200 0.577 0.2300 0.948 

0.0233 0.514 0.2333 0.945 

0.0266 0,442 0.2366 0,945 

0.0300 0.606 0.2400 0.941 

0.0333 0.963 0,2433 0.938 

0.0366 1.268 0.2466 0.935 

0,0400 1.337 0.2500 0,932 

0.0433 1.356 0.2533 0.932 

0.0466 1.215 0,2566 0.929 

0.0500 0.919 0.2600 0,929 

0.0533 0.869 0.2633 0.926 

0.0566 1.032 0.2666 0.923 

0.0600 1.208 0,2700 0.919 

0,0633 1.274 0.2733 0,916 

0.0666 1.243 0.2766 0.916 

0.0700 1.058 0,2800 0.913 

0.0733 0.957 0.2833 0.913 

0.0766 0.989 0.2866 0.910 

0.0800 1.089 0.2900 0,907 

0.0833 1.167 0.2933 0.904 

0.0866 1.164 0.2966 0.904 

0.0900 1.089 0,3000 0.901 

0.0933 1.011 0.3033 0.898 

0.0966 0.992 0.3066 0,898 

0.1000 1.029 0.3100 0.894 

0.1033 1.083 0.3133 0.894 

0,1066 1.102 0.3166 0.891 

0.1100 1.076 0.3200 0.888 

0.1133 1.032 0.3233 0.888 

0.1166 1.004 0,3266 0.885 

0.1200 1.007 0.3300 0.882 

0.1233 1.032 0.3333 0,882 

0.1266 1.054 0.3500 0.869 

0.1300 1.051 0.3866 0.860 

0,1333 1.029 0.3833 0.847 

0.1366 1.004 0,4000 0,838 

0.1400 0.998 0.4166 0,828 

0.1433 1.007 0,4333 0.819 

0,1466 1.020 0.4500 0.810 



CEF-10-5S RLN 1 
(CON'T) PAGE 2 

StepO 06/06 09:44:18 

ElapsedTlme INPUT 1 

0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 

0.800 _ 
0.791 
0.781 
0.775 
0.766 
0.756 
0.750 
0.741 
0.734 
0.725 
0.719 
0.709 
0.703 
0.697 
0.687 
0.681 
0.675 
0.668 
0.662 
0.656 
0.646 
0.640 
0.634 
0.628 
0.621 
0.615 
0.609 
0.602 
0.596 
0.590 
0.587 
0.580 
0.574 
0.496 
0.445 
0.395 
0.354 
0.317 
0.285 
0.257 
0.229 
0.207 
0.188 
0.169 
0.153 
0.141 
0.128 
0.119 
0.106 
0.097 
0.091 
0.081 
0.075 
0.069 
0.062 
0.059 
0.053 
0.050 
0.047 
0.043 
0.037 
0.037 
0.034 

CEF-10-5S RLN 1 
(CON'T) PAGE 2 

Step 0 06/06 09:44:18 

ElapsedTIme INPUT 1 

7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 

.9.2000 
·9.4000 
9.6000 
9.8000 
10.0000 

0.034 
0.031 
0.031 
0.028 
0.028 
0.025 
0.025 
0.021 
0.021 
0.021 
0.018 
0.018 
0.018 
0.018 
0.Q15 



AQUIFER PEnFOnMANCE TEST 
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