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INTRODOCTION 

This Preliminary Review Document (PRO) was prepared in support of 
RCRA and CERCLA activities to be performed at Naval Air station 
(NAS) Memphis, Millington, Tennessee. It includes copies of 

reports of previous environmental investigations performed at the 
NAS. These include: 

o The Navy's Initial Assessment study (lAS) Report dated 
November 1983 

o The Navy's NACIP Verification Phase Confirmation study 
Report dated November 1985 

o sampling Results Report for NAS Memphis Solid Waste 

Management Units (SWMUs) Number 3, 4, and 40 
o Comments from the Tennessee Department of Health and 

Environment (TDHE) on past documents, specifically on 
the April 1987 draft RCRA Facility Assessment (RFA) 

Inventory Report and the April 1987 draft RCRA Facility 

Investigation (RFI) Plan. 

These are tabbed as Appendices I through V of the PRO. 

A RCRA Facility Assessment (RFA) Report and a Visual site 

Inspection Report (VSIR) were prepared concurrently with this 
report. The RFA is an update of the draft RFA Inventory Report. 

The draft RFI site Investigation Plan was not updated 

concurrently with this report nor is a copy of the April 1987 

draft included in this PRO. 
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EXECUTIVE SUMMARY 

This report presents the results of an Initial Assessnent Study (lAS) 
conducted at the Naval Air Station (NAS) Memphis, Millington, Tennessee. 
The purpose of an IAS is to identify and assess sites posing a potential 
threat to human health or to the environment due to contamination from past 
hazardous material operations. 

Ground water contamination is the primary concern in the NAS Memphis 
region. Recent studies indicate that the area's shallow ground water is 
hydraulically linked with the deeper potable water aquifer. Both HAS 
Memphis and the city of Millington obtain their potable and industrial 
water supplies from wells in this deeper aquifer. 

Based on information fran historical records, aerial photographs, field 
inspections and personnel interviews, a total of twelve potentially
contaminated sites were identified at NAS Memphis. Each of the sites was 
evaluated with regard to contamination characteristics, migration pathways 
and pollutant receptors. 

The study concludes that while none of the sites poses an ~ediate threat 
to hunan health or to the enviroment, five warrant further investigation 
under the Navy Assessment and Control of Installation Pollutants (NACIP) 
Program, to assess potential long-term impacts. A Confirmation Study, 
involving actual sampling and monitoring of the five sites, is recommended 
to confirm or deny the existence of the suspected contamination and to 
quantify the extent of any problems which may exist. The five sites 
recommended for confirmation are listed below in order of priority. 

• Site 3, N-121 Plating Shop Dry Well 
• Site 7, N-126 Plating Shop Dry Well 
• Site 2, South Side Landfill 
• Site 4, N-121 Plating Shop Storm Drain and Sewer 
• Site 8, Cemetery Landfill 

The results of the Confirmation Study will be used to evaluate the 
necessity of conducting mitigating actions or clean-up operations. 
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FOREWORD 

The Department of the Navy developed the Navy Assessment and Control of 
Installation Pollutants (NACIP) Program to identify and control environmental 
contamination from past use and disposal of hazardous substances at Navy and 
Marine Corps installations. The NACIP Program is part of the Department of 
Defense Installation Restoration Program, and is similar to the Environmental 
Protection Agency's "Superfund" Program authorized by the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980. 

In the first phase of the NACIP Program, a team of engineers and scientists 
conducts an Initial Assessment Study (lAS). The lAS team collects and 
evaluates evidence of contamination that may pose a potential threat to human 
health or the environment. The lAS includes a review of archival and activity 
records, interviews with activity personnel, and an on-site survey of the 
activity. This report documents the findings of an lAS at the Naval Air 
Station (NAS) Memphis, Millington, Tennessee. 

Further confirmation studies under the NACIP Program were recommended at five 
areas at NAS Memphis. Southern Division Naval Facilities Engineering Command 
will assist NAS Memphis in implementing those recommendations. 

Questions regarding this report should be referred to the Naval Energy and 
Environmental Support Activity, 112N, at AUTOVON 360-3351, FTS 799-3351, or 
commercial 805-982-3351. Questions concerning confirmation work or other 
follow-on efforts should be referred to Southern Division at AUTOVON 794-5510, 

FTS 679-5510, or coaaerC~3~~~ 

WILLIAM L. NELSON, LCDR, CEC, USN 
Environmental Officer 

Naval Energy and Environmental Support Activity 

ii 



f 
! 
I. 

ACKHOWLEDGEMENTS 

The Initial Assess.ment Study (lAS) at Naval Air Station Memphis, 
Millington, Tennessee, was completed thanks to the support, assistance, and 
cooperation of numerous Navy personnel. In addition to our appreciation to 
the entire Navy organization, the IAS team expresses its gratitude to 
Patricia Gandy--Naval Energy and Environmental Support Activity, Dick 
Bozung--Southern Division, Naval Facilities Engineering Command, and George 
E. Robertson--Naval Air Station Memphis Public Works Office. 

iii 



Chapter 

Chapter 

Chapter 

TABLE OF CONTENTS 

Executive Summary •••••••••••••••••••••••••••••••••• 1 
Foreword ••••••••••••••••••••••••••••••••••••••••••• 11 
Acknowledgements ••••••••••••••••••••••••••••••••••• iii 
Table of Contents •••••••••••••••••••••••••••••••••• iv 

1. 
1. 1 
1. 1. 1 
1. 1.2 
1.2 
1.3 
1.3. 1 
1.3.2 
1.4 
1.4. 1 
1.4.2 
1.4.3 
1.4.4 
1.4.5 
1.5 
1.6 

2. 
2. 1 
2.2 
2.3 
2.4 
2.4.1 
2.4.2 
2.4.3 

2.4.4 
2.4.5 
2.5 

2.5.1 
2.5.2 
2.5.3 

2.5.4 
2.5.5 
2.5.6 
2.5.7 

3. 
3.1 
3.2 

Introduction •••••••••••••••••••••••••••••• 1-1 
Program Background •••••••••••••••••••••••• 1-1 
DOD Program ••••••••••••••••••••••••••••••• 1-1 
Navy Program •••••••••••••••••••••••••••••• 1-1 
Authority ••••••••••••••••••••••••••••••••• 1-1 
Scope ••••••••••••••••••••••••••••••••••••• 1-1 
Pa'st Operations........................... 1-1 
Resul ts ••••••••••••••••••••••••••••••• • ' • •• 1-2 
Initial Assessment Study •••••••••••••••••• 1-2 
Record Search ••••••••••••••••••••••••••••• 1-2 
On-Site Survey •••••••••••••••••••••••••••• 1-2 
Confirmation Study Ranking System ••••••••• 1-2 
Site Ranking •••••••••••••••••••••••••••••• 1-2 
Confirmation Study Criteria ••••••••••••••• 1-3 
Confirmation Study •••••••••••••••••••••••• 1-3 
lAS Report Contents ••••••••••••••••••••••• 1-3 

Significant Findings And Conclusions •••••• 2-1 
Introduction ••••••••••••••••••••.•••••••••• 2-1 
Hydrogeology •••••••••••••••••••••••••••••• 2-1 
Surface Drainage •••••••••••••••••••••••••• 2-1 
Sites Recommended For Confirmation •••••••• 2-4 
Site 2, South Side Landfill ••••••••••••••• 2-4 
Site 3, N-121 Plating Shop Dry Well ••••••• 2-4 
Site 4, N-121 Plating Shop Storm Sewer 
and Ditch ••••••••••••••••••••••••••••••••• 2-6 
Site 7, N-126 Plating Shop Dry Well ••••••• 2-6 
Site 8, Cemetery Disposal Area •••••••••••• 2-6 
Sites Not Recommended For Confirmation 
Study ••••••••••••••••••••••••••••••••••••• 2-7 
Site 1, Fire Department Drill Area •••••••• 2-7 
Site 5, Fire Fighting Training Area ••••••• 2-7 
Site 6, N-126 Battery Shop Storm Sewer 
And Ditch ••••••••••••••••••••••••••••••••• 2-9 
Site 9, Sewage Lagoons •••••••••••••••••••• 2-9 
Site 10, North Side Landfill •••••••••••••• 2-9 
Site 11, Oiled Dirt Roads ••••••••••••••••• 2-9 
Site 12, Galley Disposal •••••••••••••••••• 2-10 

Recommendations ••••••••••••••••••••••••••• 3-1 
Introduction •••••••••••••••••••••••••••••• 3-1 
Confirmation Studies •••••••••••••••••••••• 3-1 

.. --



Chapter 

Chapter 

3.2.1 
3.2.2 
3.2.3 

3.2.4 
3.2.5 
3.3 

4. 
4.1 
4. 1. 1 
4.1.2 
4.1.3 
4.2 
4.3 
4.3. 1 
4.3.2 
4.3.3 
4.3.4 
4.3.5 
4.4 
4.4.1 

4.4.2 

4.4.3 
4.5 
4.5.1 
4.5.2 
4.6 
4.7 
4.8 

5. 
5.1 
5.2 
5.2.1 
5.2.2 

5.2.3 

5.3 
5.3.1 

5.3.2 

5.4 

CONTENTS (Continued) 

Site 2, South Side Landfill ••••••••••••••• 3-1 
Site 3, N-121 Plating Shop Dry Well ••••••• 3-4 
Site 4, N-121 Plating Shop Storm Sewer 
And Ditch ••••••••••••••••••••••••••••••••• 3-6 
Site 7, N-126 Plating Shop Dry Well ••••••• 3-6 
Site 8, Cemetery Disposal Area •••••••••••• 3-9 
Additional Recommendations •••••••••••••••• 3-11 

Background •••••••••••••••••••••••••••••••• ~-1 
Introduction •••••••••••••••••••••••••••••• 4-1 
Location and Organization ••••••••••••••••• 4-1 
Host/Tenant Relationships ••••••••••••••••• 4-1 
Leases and Agreements ••••••••••••••••••••• 4-4 
Historical Summary •••••••••••••••••••••••• 4-4 
Physical Features ••••••••••••••••••••••••• 4-5 
Climatology ••••••••••••••••••••••••••••••• ~-5 
Topography •••••••••••••••••••••••••••••••• ~-8 
Geology ••••••••••••••••••••••••••••••••••• 4-8 
S01ls ••••••••••••••••••••••••••••••••••••• ~-13 
Hydrology and Migration Potential ••••••••• 4-15 
Biological Features ••••••••••••••••••••••• 4-20 
Ecology, Terrestrial and Aquatic 
Flora and Fauna ••••••••••••••••••••••••••• 4-20 
Rare~ Threatened, or Endangered 
Species and Critical Habitats ••••••••••••• 4-23 
Impacts on Habitats ••••••••••••••••••••••• 4-23 
Water Quality ••••••••••••••••••••••••••••• 4-26 
Surface Water ••••••••••••••••••••••••••••• 4-26 
Ground Water •••••••••••••••••••••••••••••• 4-26 
Water Supply •••••••••••••••••••••••••••••• 4-27 
Adjacent Land Use ••••••••••••••••••••••••• 4-27 
Legal Actions ••••••••••••••••••••••••••••• 4-31 

Waste Generation •••••••••••••••••••••••••• 5-1 
Introduction •••••••••••••••••••••••••••••• 5-1 
Machine Shops ••••••••••••••••••••••••••••• 5-1 
Public Works Department (PWD) ••••••••••••• 5-1 
Aircraft Intermediate Maintenance 
Department (AIMD) ••••••••••••••••••••••••• 5-1 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-2 
Metal Plating. DO. • • • • • • • • • • • • • • • ••• • • • • • • •• 5-2 
Aircraft Intermediate Maintenance 
Department (AIMD) ••••••••••••••••••••••••• 5-2 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-2 
Degreasing and Solvent Cleaning ••••••••••• 5-2 

v 



5.4.1 
5.4.2 

5.4.3 

5.5 
5.5.1 
5.5.2 

5.5.3 

5.6 
5.6.1 
5.6.2 

5.6.3 
5.7 
5.8 
5.9 
5.9.1 
5.9.2 
5~10 

5.11 
5. 11. 1 
5. 11.2 

5.12 
5.12.1 
5.12.2 

5.12.3 

5.12.4 
5.13 
5.13.1 
5.13.2 

5.13.3 

5.13.4 
5.13.5 
5. 14 
5.15 
5.15.1 
5.15.2 
5.16 
5.17 

CONTENTS (Continued) 

Public Works Department (PWD) ••••••••••••• 5-2 
Aircraft Intermediate Maintenance 
Department (AIMD) ••••••••••••••••••••••••• 5-3 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-3 
Paint Shops ••••••••••••••••••••••••••••••• 5-3 
Public Works Department (PWD) ••••••••••••• 5-3 
Aircraft Intermediate Maintenance 
Department (AIMD) ••••••••••••••••••••••••• 5-4 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-4 
Photographic Shops •••••••••••••••••••••••• 5-4 
Naval Air Reserve Unit (NARU) ••••••••••••• 5-4 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-5 
Recreation Department (RD) •••••••••••••••• 5-5 
Gauge Shops ••••••••••••••••••••••••••••••• 5-5 
Electrical Shop ••••••••••••••••••••••••••• 5-5 
Pest Control Shops •••••••••••••••••••••••• 5-5 
Public Works Department (PWD) ••••••••••••• 5-5 
Recreation Department (RD) •••••••••••••••• 5-7 
Boiler Plants ••••••••••••••••••••••••••••• 5-7 
Air Conditioning and Refrigeration Shops •• 5-8 
Public Works Department (PWD) ••••••••••••• 5-8 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-8 
Battery Shops ••••••••••••••••••••••••••••• 5-8 
Public Works Department (PWD) ••••••••••••• 5-8 
Aircraft Intermediate Maintenance 
Department (AIMD) ••••••••••••••••••••••••• 5-8 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-9 
Construction Battalion Unit (CBU-404) ••••• 5-9 
Vehicle Maintenance Shops ••••••••••••••••• 5-9 
Public Works Department (PWD) ••••••••••••• 5-9 
Aircraft Intermediate Maintenance 
Department (AIMD) •••••••• ~ •••••••••••••••• 5-9 
Naval Air Technical Training Center 
(HATTe) ••••••••••••••••••••••••••••••••••• 5-10 
Construction Battalion Unit (CBU-404) ••••• 5-10 
Other Shops ••••••••••••••••••••••••••••••• 5-10 
Fire Fighting Training •••••••••••••••••••• 5-10 
Medical and Dental Facilities ••••••••••••• 5-11 
Medical ••••••••••••••••••••••••••••••••••• 5-11 
Dental •••••••••••••••••••••••••••••••••••• 5-12 
Water Treatment Plants •••••••••••••••••••• 5-12 
Aircraft Maintenance and Servicing •••••••• 5-13 



:hapter 

:hapter' 

:hapter 

6. 

6. 1 
6.2 

6.3 

6.4 
6.4. 1 
6.4.2 
6.5 
6.6 
6.7 
6.8 
6.9 
6.10 

7. 
7.1 
7.2 
7.3 
7.4 

8. 

CONTENTS (Continued) 

Material Handling--Storage And 
Transportation •••••••••••••••••••••••••••• 6-1 
Introduction •••••••••••••••••••••••••••••• 6-1 
Materials Storage: Defense Property 
Disposal (DPDO) ••••••••••••••••••••••••••• 6-1 
Chemicals and Hazardous Material 
Storage ••••••••••••••••••••••••••••••••••• 6-1 
Petroleum, Oils, Lubricants (POL) ••••••••• 6-1 
Spill Control ••••••••••••••••••••••••••••• 6-3 
POL Disposal •••••••••••••••••••••••••••••• 6-3 
Pesticide Storage ••••••••••••••••••••••••• 6-3 
Polychlorinated Biphenyl (PCB) Storage •••• 6-4 
Storage Lots and Scrap yards •••••••••••••• 6-5 
Materials and Waste Transportation •••••••• 6-5 
Ordnance •••••••••••••••••••••••••••••••••• 6-5 
Low-Level Radioactive Waste Storage ••••••• 6-6 

Waste Processing •••••••••••••••••••••••••• 7-1 
Introduction •••••••••••••••••••••• ~ ••••••• 7-1 
Sewage Treatment Plant •••••••••••••••••••• 1-1 
Waste Fuel and Solvent Recycling •••••••••• 7-1 
Incinerators •••••••••••••••••••••••••• ~ ••• 7-1 

Disposal Sites And Potentially 
Contaminated Areas •••••••••••••••••••••••• 8-1 

8.1 Introduction •••••••••••••••••••••••••••••• 8-1 
8.2 Site 1, Fire Department Area •••••••••••••• 8-1 
8.3 Site 2, South Side Landfill ••••••••••••••• 8-6 
8.4 Site 3, N-121 Plating Shop Dry Well ••••••• 8-8 
8.5 Site 4, N-121 Plating Shop Storm 

Sewer and Ditch ••••••••••••••••••••••••••• 8-10 
8.6 Site 5, Fire Fighting Training Area •••••• 8-10 
8.7 Site 6, N-126 Battery Shop Storm 

8.8 
8.9 
8.10 
8.11 
8.12 
8.13 

Sewer and Ditch ••••••••••••••••••••••••••• 8-14 
Site 7, N-126 Plating Shop Drywell •••••••• 8-16 
Site 8, Cemetery Disposal Area •••••••••••• 8-16 
Si te 9, Sewage Lagoons •••••••••••• ·•••••••• 8-19 
Site 10, North Side Landfill •••••••••••••• 8-22 
Si te 11, Oiled, Dirt Roads................ 8-24 
Site 12, Galley Disposal •••••••••••••••••• 8-24 

vii 



CONTENTS (Continued) 

References ••••••••••••••••••••••••••••••••••••••••••••••••••• R-1 
Bibliography ••••••••••••••••••••••••••••••••••••••••••••••••• B-1 

Appendix A 
Appendix B 

Figure No. 

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

3-4 
3-5 
4-1 
4-2 
4-3 
4-4 
4-5 
4-6 
4-7 
4-8 
4-9 
4-10 
4-11 
4-12 
4-13 
8-1 
8-2 
8-3 
8-4 
8-5 
8-6 
8-7 
8-8 
8-9 
8-10 
8-11 
8-12 
8-13 
8-14 

Agencies Contacted During Study •••••••••••••••• A-1 
Rare, Endangered, and Threatened Species 
Occurring in Shelby County ••••••••••••••••••••• B-1 

FIGURES 

Titles 

Confirmation Site Locations •••••••••••••••••••••••• 
Non-Confirmation Site Location ••••••••••••••••••••• 
South Side Landfill Monitoring Well Locations •••••• 
N-121 Plating Shop, Dry Well Sample Locations •••••• 
N-121 Plating Shop Storm Sewer and Ditch Sampl e 
Locations •••••••••••••••••••••••••••••••••••••••••• 
N-126 Plating Shop Dry Well Sample Locations ••••••• 
Cemetery Disposal Area Sample Locations •••••••••••• 
General Location Map ••••••••••••••••••••••••••••••• 
Facility Map ••••••••••••••••••••••••••••••••••••••• 
Average Water Balance •••••••••••••••••••••••••••••• 
Topographic Map •••••••••••••••••••••••••••••••••••• 
General Stratigraphic Sections ••••••••••••••••••••• 
Seismic Activity Zone •••••••••••••••••••••••••••••• 
So1ls Location ••••••••••••••••••••••••••••••••••••• 
Drainage Pattern and Flood Plain Locations ••••••••• 
Game Management Areas •••••••••••••••••••••••••••••• 
Forested Areas ••••••••••••••••••••••••••••••••••••• 
Fisheries Habitat Areas •••••••••••••••••••••••••••• 
Water Distribution System •••••••••••••••••••••••••• 
Adjacent Land Use Map •••••••••••••••••••••••••••••• 
Site 1, Fire Department Drill Area ••••••••••••••••• 
Site 1, Fire Department Drill Area Photograph •••••• 
Site 2, South Side Landfill •••••••••••••••••••••••• 
Site 3, N-121 Plating Shop Dry Well •••••••••••••••• 
Site 4, N-121 Plating Shop Storm Sewer and Ditch ••• 
Site 5, Fire Fighting Training Area •••••••••••••••• 
Site 5, Fire Fighting Training Area Photograph ••••• 
Site 6, N-126 Battery Shop Storm Sewer and Ditch ••• 
Site 7, N-126 Plating Shop Dry Well •••••••••••••••• 
Site 8, Cemetery Disposal Area ••••••••••••••••••••• 
Site 9, Sewage Lagoons ••••••••••••••••••••••••••••• 
Site 9, Sewage Lagoon Photograph ••••••••••••••••••• 
Site 10, North Side Landfill ••••••••••••••••••••••• 
Site 11, Oiled, Dirt Roads ••••••••••••••••••••••••• 

Page 

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

3-7 
3-8 
3-10 
4-2 
4-3 
4-7 
4-9 
4-10 
4-12 
4-14 
4-16 
4-21 
4-22 
4-25 
4-29 
4-30 
8-4 
8-5 
8-7 
8-9 
8-11 
8-12 
8-13 
8-15 
8-17 
8-18 
8-20 
8-21 
8-23 
8-25 



Table No. 

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

4-2 
4-3 
4-4 
5-1 

CONTENTS (Continued) 

TABLES 

Titles Page 

Sites Recommended for Confirmation ••••••••••••••••• 2-5 
Sites Not Recommended For Confirmation ••••••••••••• 2-8 
Summary of Confirmation Study Recommendations •••••• 3-2 
Memphis, Tennessee Climatological Summary--Normals, 
Means, and Extremes •••••••••••••••••••••••••••••••• 4-6 
Current Ter'restrial Fauna at the NAS............... 4-24 
Current Aquatic Fauna at NAS ••••••••••••••••••••••• 4-24 
Illustrative Data for Wells on NAS ••••••••••••••••• 4-28 
Aircraft Intermediate Maintenance Department 
Solvent Usage •••••••••••••••••••••••••••••••••••••• 5-3 

5-2 Estimated Annual Usage of Pesticides and 
Herbicides at NAS •••••••••••• ~ ••••••••••••••••••••• 5-6 

6-1 Location and Capacity of POL Storage Tanks ••••••••• 6-2 
6-2 In-Service PCB-Containing Transformers ••••••••••••• 6-4 
6-3 Radioisotopes Currently in Use at NRMC ••••••••••••• 6-6 
6-4 Radioisotopes Used at Old NRMC ••••••••••••••••••••• 6-7 
8-1 Disposal Sites Investigated at NAS Memphis ••••••••• 8-2 

ix 



CHAPTER 1. INTRODUCTION 

1.1 PROGRAM BACKGROUND. Past hazardous waste disposal methods, although 
acceptable at the time, have often caused unexpected long-term problems 
through release of hazardous pollutants into the soil and ground water. In 
response to increasing national concern regarding these problems, the U.S. 
Congress directed the Envirormental Protection Agency (EPA) to develop a 
comprehensive national program to manage past disposal sites. The program 
is outlined in the Comprehensive Envirormental Response, Compensation, and 
Liability Act (CERCLA) of December 1980. 

1.1.1 DOD Program. Department of Defen,se (DOD) efforts in this area 
preceded the nationwide CERCLA program. In 1975, the U. S. Army developed, 
for DOD, a pilot program to investigate past disposal sites at military 

. installations. DOD defined the program as the Installation Restoration 
Program in 1980, and instructed the services to comply with program 
guidelines. 

1.1.2 Navy Pr0c!fam. The Navy manages its part of the program, the Navy 
Assessment andntrol of Installation Pollutants (NACIP), in three phases. 
Phase one, the Initial Assessment Study (IAS), identifies potential threats 
to h1.lllan health or to the envirorment caused by past hazardous substance 
storage, handling, or disposal practices at naval activities. Phase two, 
the Confirmation Study, analyzes contaminants present at sites of concern 
and determines their migration paths. Phase three, Remedial Actions, 
prov ides the required corrective 'measures to mitigate or eliminate 
confirmed problems. ' 

1.2 AUTHORITY. The <llief of Naval Operations initiated the NACIP Program 
in OPNA VNOTE 6240 of 11 September 1980, superseded by OPNAVINST S090.1. 
Commander, Naval Facilities Fngineering Command (COMNA VFACENGCOM) manages 
the program within the existing structure of the Naval Envirormental 
Protection Support Service (NEPSS), which is administered by the Naval 
Energy and Environmental Support Activity (NAVENENVSA). NAVENENVSA 
conducts the program's first phase, the lAS, in coordination wi th 
COM NA VFACENGCOM Eng ineering Field Division s (EF Ds) • Activities are 
selected for an Initial Assessment Study by the <llief of Naval Operations 
(CNO), based on the recommendations by COMNAVFACENGCOM, the regional EFDs, 
and NA VENENVSA. Approval of the Naval Air Station (NAS) Memphis for an 
lAS is contained in CNO letter serial 451/391407 of 31 March 1982. 

1.3 SCOPE. 

1.3.1 Past Operations. The NACIP Program focuses attention on past 
hazardous substance storage, use, and disposal practices on Navy property. 
Current practices are regularly surveyed for conformity to state and 
federal regulations and, therefore, are not included in the scope of the 
NACIP Program. The Initial Assessment Study report addresses operating 
non-hazardous disposal and storage areas, only if they were hazardous waste 
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disposal or storage areas in the past. Current operations are investi
gated, solely, to determine types and quantities of chemicals used, and 
disposal methods practiced. 

1.3.2 Results. An IAS recommends, if necessary, mitigating actions to be 
performed by the activity or EFDs, or any sampling and monitoring 
(confirmation studies) to be administered by the EFD under the NACIP 
Program. Based on these reconmendations, CClofNAVFACENGCOM schedules confir
mation studies for those sites which have been determined by scientific and 
engineering judgment to be potential hazards to h1.lllan health or to the 
environment. 

1.4 INITIAL ASSESSMENT STUDY. 

1.4.1 Record Search. The Initial Assessment Study begins with an 
investigation of actiVity records, followed by record searches at various 
government agencies including EFDs, national and regional archives and 
record centers, and U. S. Geological Survey offices. In this basic step, 
study team members review records to gather information regarding the 
activity's missions, industrial processes, waste disposal records, and 
known environmental contamination. Typical exauples of records include 
activity master plans and histories, environmental impact statements, 
cadastral records, and aerial photographs. Appendix A lists the agencies 
contacted during this search. 

1.4.2 On-5ite Survey. After the record .search, the study team conducts an 
on-si te survey to further doc1.lllent past operating and disposal operations 
and identify potentially contaminated areas. With the assistance of an 
activity po int-of-contact , the study teaa inspects the activity during 
ground and aerial tours and interviews long-term employees and retirees. 

Information obtained from interviews is verified by data from other sources 
or corroborating interviews before inclusion in the report. If information 
for certain sites is connicting or inadequate, the team may collect 
samples for clarification. 

1.4.3 Confirmation Study Ranking System. With information collected 
during the study, team members evaluate each site for its potential hazard 
to human health Qr to the env ironment. A two-step Confirmation Stud y 
Ranking System (CSRS), developed at NA VENENVSA, is used to systematically 
evaluate the relative .severity of potential problems. When using the CSRS, 
as the first step, a nowchart, based on type of waste, containnent, and 
hydrogeology, eliminates innocuous sites from further consideration. If 
the nowchart indicates a site has potential contamination, a ranking model 
is applied. The ranking model assigns a numerical .score to each site. The 
score renects the characteristics of the waste, the potential migration 
pathways from the site, and possible contaminant receptors on and off the 
activity. 

1.4.4 Site Ranking. After rating a site, engineering judgment is applied 
to determine the need for a Confirmation Study or for an iDmediate 
mitigating action. At sites recommended for further W)rk, CSRS scores are 



used to develop a priority list for scheduling projects. For a more 
detailed description, refer to NA VENENVSA Confirmation Study Ranking 
System, NEESA 20.2-042. 

1.4.5 Confirmation Study Criteria. A Confirmation Study is recommended 
for sites at which (1) sufficient evidence exists to indicate the presence 
of contamination and (2) the contamination poses a potential threat .to 
human health or to the environment. 

1.5 CONFIRMATION STUDY. The EFD conducts the Confirmation Study which has 
two phases-verification and characterization. In the verification phase, 
short-term analytical testing and monitoring determine whether specific 
toxic and hazardous materials, identified in the lAS, are present in 
hazardous concentrations. If required, a characterization phase, using 
longer-term testing and monitoring, provides more detailed information 
concerning the horizontal and vertical distribution of contamination 
migrating from sites, as well as site hydrogeology. If sites require 
Remedial Actions or additional monitoring programs, the confirmation study 
recOl1lllendations include the necessary planning information for the work, 
such as design parameters. 

1.6 IAS REPORT CONTENTS. The results of the study conducted for Naval Air 
Station (HAS) Memphis are presented in this report. The records search was 
performed during February 1983, and the on-site survey was conducted during 
the period of 14-18 March 1983. The infonnation in this report is current 
as of those dates. 

Significant findings and conclusions are presented in Chapter 2 and 
recoamendations are presented in Chapter 3. Chapter 4 describes general 
activity information, history, phYSical features, and biology. Chapters 5 
through 7. trace the use of chemicals and hazardoUS materials, froln storage 
and transfer, through manufacturing and operatiQns, to waste processing and 
disposal. Chapter 8 provides detailed documentation to support the 
findings, conclusions, and recommendations presented in Clapters 2 and 3. 
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CHAPTER 2. SIGNIFICANT FINDINGS AND CONCLUSIONS 

2.1 INTRODUCTION. This chapter sunmarizes the significant findings and 
conclusions of the Init.ial Assessment Study (lAS) at the Naval Air Station 
(NAS) Memphis. Figures 2-1 and 2-2 identify the locations of sites 
examined during the on-site survey. Samples collected from several of the 
sites, during the lAS, were used to determine if contaminants were present. 
The results of these analyses are discussed under the appropriate site 
headings. 

Hydrogeology and surface drainage are discussed with regard to those 
aspects relevant to potential contaminant migration pathways and to 
receptors of contaminants • Next, si tesrecommended for confirmation are 
discussed and the most significant findings are summari zed. Five sites, 
numbers 2, 3, 4, 7 and 8, are recommended for confirmation. Finally, sites 
not recommended for confirmation are discussed. 

2.2 HYDROGEOLOGY. Ground water contamination was emphasized in the 
definition of confirmation objectives' and actions. Monitoring of shallow 
ground water contamination t which may result from past NAS Memphis 
activities, is warranted because the shallow ground water of the NAS 
Memphis region has recently been shown to be hydraulically-linked to the 
Memphis Sand. an art~sian aquifer used in metropolitan Memphis for potable 
and industrial water supplies. Federal and state geologic survey reports 
indicate. that permeable areas or "windows" exist in the upper-confining 
layer of the Memphis Sand (see Section 4.5). Contaminant-bearing water 
frem the shallow aquifer could migrate through these windows into the 
Memphis Sand, and ultimately reach the municipal water supply. 

Investigations have not yet pin-pointed the windows of infiltration. 
However, the rate of contaminant movement into the Memphis Sand, through 
these windows, depends on several factors including horizontal distance to 
the windows from the contaminant source, continuity of the shallow ground 
water system, rate of lateral migration toward ,the window, and the 
hydraulic character of the sands within the window. No specific data 
regarding the shallow ground water system at NAS Memphis are available. 
However, both NAS Memphis and the city of Millington obtain potable and 
industrial water supplies frem the Memphis Sand aquifer. The NAS Memphis 
supply is obtained from six wells located within the facility boundary. 
The city of Millington obtains its water from "four closely-spaced wells 
located 0.3 mile west of NAS Memphis. 

2.3 SURFACE DRAINAGE. Surface drainage for the entire facility flows into 
the Big Creek Drainage Canal. Al though fish were observed in SaDe of the 
large perimeter drainages, no indication that the drainages are suitable 
for recreational activities exists. While SaDe of the drainage ditches at 
NAS Memphis have been used in the past for discard of fluid wastes 
generated by various shops, there is no indication that this practice has 
continued to the present. 
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2.4 SITES RECOMMENDED FOR CONFIRMATIO~. Table 2-1 presents a list of the 
confirmation sites discussed in this section. The following paragraphs 
provide a summary 9f the findings of the IAS as they pertain to each site. 

2.4.1 Site 2, South Side Landfill. The South Side Landfill is located on 
the South Complex adjacent to Big Creek Doainage Canal. The landfill was 
opened in 1942. Reportedly, this landfill served as the disposal area for 
solid waste" generated at HAS Memphis until it was closed in 1970. 
Available photographs and field investigations indicate that the landfill 
covered approximately 40 acres. 

This site was used for the disposal of household, office, and industrial 
solid wastes generated at NAS Memphis. Reportedly, wastes included 
household refuse generated by HAS Memphis housing, aircraft parts generated 
by maintenance activities, wastewater treatment plant sludges generated by 
the trickling fil ter tre~tment plant, and waste oils, oily sludges and 
solvents generated fran industrial operations. Waste oil and oil sludges 
disposed at this site, reportedly, did not exceed one ton per year. 
Estimates indicated that approximately two tons per year of wastewater 
treatment plant sludges were disposed at the landfill. 

The disposal procedure used at the site was the trench-and-cover method, in 
which combustible material disposed at the site was burned before covering. 
During landfill operations, no effort was made to segregate waste going 
into the trenches. 

The South Side Land fill t S location and the absence of a liner or leachate 
collection system make it a likely source of both surface water and shallow 
ground water contamination. Potential for surface water contamination 
exists because the landfill is located immediately adjacent to the Big 
Creek Doainage Canal. Ground water contamination could occur because the 
shallow aquifer has a static water table level only three to nine feet 
below the sur face. 

Because of the land filling of material, which poses a contamination threat 
to the shallow ground water, and the potential for contaminated shallow 
ground water to migrate into the Memphis Sand aquifer, this site is 
recommended for confirmation study. 

2.4.2 Site 3, N-121 Plating Shop Dry Well. Building N-121, located on the 
North Canplex, contained a plating shop which operated daily from 1953 to 
1965. Plating operations consisted of cadmium, chromium, copper, and 
nickel plating, using cyanide-based solutions. The dry well, a ten- by 
ten- by six~foot-deep pit filled with gravel, located next to Building 
N-121, was used for the disposal of both concentrated plating solutions and 
overflow from the tanks. Wastes discharged into the dry well perco).ated 
through the gravel bed and into the surrounding soil. The remaining 
plating wastewater was discharged to the storm drain (Site 4). 

Wastes discharged from the plating operations averaged approximately 18,000 
gallons per day. Although the actual division of discharge, between the 



TABLE 2-1 
, 

SITES RECOMMENDED FOR CONFIRMATION 

NAS MEMPHIS 

SITE SITE HAP PERIOD OF TYPE OF MATERIAL 
NAHE NUMBER CooRDINATESa 

OPERATION DISPOSED OF COMMENTS 

South-Side Landtill 2 1I0,L 19112-1970 Reaidential and During ita period ot operation, waa 
industrial aolid primary diapoaal area tor the 
and liquid waate r.cllity. Trench and till .ethod of 

diapoaal, with all burnable material 
burned prior to ccvering. 

N-121 Platina Shop Dry Well 3 50,2X 1953-1965 Concentrated plating Cadmiua, chrOllliua, copper and nickel 
aolution plating conducted. 

N N-121 Platina Shop Storm 50,2X to 1953-1965 Platins aolutiona apilla Sediment a_plea collected trOlll 
I Sewer and Ditch 611,21 waah down water the drainase ditch contained nickel, 

UI cadmiua, and chrOllliua. 

1-126 Platina Shop Dry Well 7 58,3B Mid-195Qa Waste trom platinS Included cadmiua, chrOllliua, and 
operation nickel platins. Sample trom dry well 

contained above .etala. 

Caaetery Dlapoaal Area 8 116,IIJ lhknown Three caniatera ot·ethy- EJact location ot ethylene oxide 
lene OXide, all typea 6t burial not known, hazardoua waste 
waatea trom public worka burial aign located in the general 
ahope and rubble area. 

aReferenced to the General Development Hap, 1981. 



storm drain (Site 4) and the dry well, was not reported, the concentrated 
overflow and discarded plating solution accounted for no more than 
fivepercent (900 gallons per day) of this waste discharged, while the 
wastewater from the operation accounted for the remaining 95 percent. Soil 
samples collected from the dry well during the on-site survey indicated the 
presence of nickel (3,200 ppm), cadmium (250 ppm), and chromium (180 ppm). 
Cyanide was not included in these analyses. 

Due to the localized presence of shallow ground water which could transmit 
contamination to the Memphis Sand, this site is recommended for 
confirmation study. 

2.4.3 Site 4, N-121 Plating Shop Storm Sewer and Ditch. Site 4, N-121 
Plating Shop Storm Sewer and D1 tch, is located on the North Complex. The 
concrete storm sewer. flows, in a westerly direction, along Casablanca to 
First Avenue, then southwesterly, to an open drainage ditch, 800 feet north 
of Navy Road and 250 feet east of Access Road No.2. The site consists of 
a 3,300-foot section of concrete sewer, emptying into an 800-foot section 
of open· drainage ditch, which discharges to North Fork Creek. Wash-down 
water and spills from the plating operations conducted in Building N-121, 
between 1953 and 1965, were discharged directly to this storm sewer. As 
stated in the preceding section, total wastewater generated by the plating 
operation was estimated at 18,000 gallons per day. The storm sewer and 
ditch received approximately 95 percent or 17,000 gallons per day of the 

. wastewater generated. Sediment samples collected from two points in the 
open drainage ditch indicate that nickel (32 and 38 ppm), chromium (38 and 
157 ppm), and cadmium (1 and 9 ppm) were present. 

Because of the potential for these metals to migrate to the downstream 
aquatic environment, where they may enter the food chain and bioaccumulate 
in the tissues of fish and other aquatic organi sms, this site is 
recommended for confirmation study. 

2.4.4 Site 7, N-126 Plating Shop Dry Well. Building N-126, located in the 
North Complex, housed the plating operations of the Aircraft Intermediate 
Maintenance Department during the mid-1950s. A dry well, a ten- by 
ten- by six-foot-deep pit filled with gravel, located next to Building 
N-126, was used for the disposal of concentrated nickel, cadmium, and 
chromium cyanide-based plating solutions, as well as rinse water from the 
operation. Wastes were discharged into the dry well and allowed to 
percolate into the soil. Soil samples collected from the dry well, during 
the on-site survey, indicate the presence of. nickel (32 ppm), cadmium (1240 
ppm), and chromium (223 ppm). These metals could migrate to the shallow 
ground water in the vicinity of the site. 

Because of possible migration of shallow ground water to the deeper, 
water·-supply aquifer and transmission of contamination to the deeper, 
water-supply aquifer, this site is recommended for confirmation study. 

2.4.5 Si te 8, Cemetery Disposal Area. The Cemetery Disposal Area is 
located on the North Complex adjacent to Runway 22-4. Reportedly, wastes 
generated in many of the shops were disposed in the area. Materials which 
may have been disposed in the area include metallic scrap, waste chemicals, 
waste oil, cleaning solution, transformers, and capacitors. Past disposal 
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of "suspicious" chemicals, in the area beyond the cemetery has been 
mentioned. Surface conditions and debris in the area seem to indicate that 
the disposal site covered approximately eight acres; however, a review of 
available photographs indicates a disturbed area of approximately five 
acres. The only recorded disposal of hazardous material at the site was 
the burial of three 25-pound canisters of ethylene oxide between 1965 and 
1967. The waste was, reportedly, buried at a depth of approximately, 8 
feet. 

Because of facility personnel's references regarding the disposal of 
chemical waste in the area, the sandy nature of the soil, the presence of 
shallow ground water in the area, and the potential mizration of shallow 
ground water to the deeper, water-supply aquifer, this site is recommended 
for confirmation study. 

2.5 SITES NOT RECOMMENDED FOR CONFIRMATION STUDY. Table 2-2 contains a 
list of the sites identified during the lAS, which are not recommended for 
confirmation study. Seven sites (nt.IDbers 1, 5, 6, 9, 10, 11 and 12) are 
discussed in this section. 

2.5.1 Site 1, Fire Department Drill Area. The Fire Department Doill Area 
is'located on the North Canplex, at the end of an abandoned runway. The 
area was used from 1960 to 1981 to train firemen in rescue techniques for 
downed aircraft. JP-4 and waste fuels were sprayed on and around the 
aircraft simulator and ignited. The fire created by the burning fuel was 
then extinguished by the fire fighting crew. ,Approximately 55 to 100 
gallons of fuel were used for each training session; one session was 
conducted per month. 

The location of the drill area on an abandoned, asphalt runway limits the 
potential for migration of waste materials into the soil and ground water. 
Although cracks exist in the runway, making it an imperfect barrier, the 
quantities of fuel seepage into the soil woulq have been min imal. 
Additional containment of the fuel was provided by curbing, which prevented 
the fuel fran saturating the ground in the immediate area. 

Because of the remote location of the drill area, the small quantities of 
fuel used, and the minimal potential for escape of contaminants, this site 
is not recommended for confirmation study. 

2.5.2 Site 5, Fire-Fi'tl)ting Training Area. The Fire Fighting Training 
Area is located on the rth COmplex adjacent to the Navy Road. The area 
consists of three unbermed, shallow, rectangular, concrete-lined pits used 
for hand-held extinguisher practice and two 75-foot-diameter, circular pits 
used in aircraft fire fighting practice. The two circular pits have a 
double-lip curbing to contain fuel during the burning operation. In 1977, 
an oil-water separator was installed to process effluent from these 
operations. The training area was used from 1940 to 1977, wi thout an 
oil-water separator. JP-4 fuel was used in all pits to create fire for 
training purposes. 

Prior to 1977, discharge from the Aircraft Training Area went directly to 
the storm sewer system. Installation of the oil-water separator, in 1977, 
alleviated that problem. A number of explosions occurred in the sewer, as 



TABLE 2-2 

SITES NOT RECOMMENDED FOR CONFIRHATION 

NAS HEHPHIS 

SITE SITE MAP PERIOD OF TYPE OF MATERIAL 
NAHE NlIHBER CooRDINATESa OPERATION DISPOSED OF 

Fire Departllent 611,31. 1960-1981 JP-II Fuel, and waate 
DrUl Area fuele 

Fire-Fighting Training 5 68,2B . 19119-1977 JP-II 
Area 

N-126 Battery Shop Stor. 6 611,2Z to 1955-1981 Liquid waste from bat-
Sewer and Ditoh 60,30 tery shop: spill a and 

washdown water 

-.) 

I Sewage Lagoons 9 511,J 1969-1978 Wastewater generated )0 

by NAS aotivities 

North-Side Landtill 10 611,2X 1950-1969 Prt.arily da.olition 
rubble 

OUed, Dirt Boads 11 See 19112-1960 Waste 011s 
Com.ents 

Galley Disposal 12 60,P lhknown Food cans 

a Referenoed to the General Development Hap, 1981. 

COMMENTS 

Conducted tire tighter training, 
tuel disoharged to surtaoe and 
ignited. 

Prior to installation ot oil-water 
separator, unburned tuel oooasionall, 
overflowed into drainage ditoh. 

Erosion is evident in the ditoh, 
where the ston. sewer disoharges. 

Prt.arily sanitary in nature. 

Probably reoeived North Side 
aolid wastes until 1969. 

Oils were apread on roeds for dust 
control. Not l1mited to any speoifio 
area. Lt.ited sampling shows no 
PCBs. 

No evidenoe of other materials being 
disoarded in the area; apparently not 
a supervised disposal area. 



a result of ignition of unburned fuel after installation of the separator. 
Cleaning of the separator and modification of operational procedures have 
eliminated the explosions. The operation of the two large pits did not 
have a detrimental effect on the adjacent environment ,since containment 
was provided during the burning operation and effluent was small. However, 
prior to 1977, overflow discharge occasionally occurred from the 
rectangular basins. Normally, approximately 40 gallons of fuel, placed 'in 
the basins for training, were ignited repeatedly to permit each student the 
opportunity of extinguishing a fire. The discharge from these basins 
flowed to the adjacent storm drainage systems. Since 1977, the fuel has 
been allowed to burn itself out following the last burn of the day. 

Since only small quantities of fuel were discharged, and no evidence of 
contanination of adjacent land fran past operation of these facilities 
exists, no confirmation study is recommended for this site. 

2.5.3 Site 6, N-126 Battery Shop Storm Sewer and Ditch • Electrolyte 
spills and drippings (about 100 gallons per year) from the Battery Shop, 
Building N-126, were discharged into noor drains connected to the storm 
sewer, from 1955 until 1981, when the shop ceased operation. The storm 
sewer emptied into a drainage ditch. Substantial erosion and scouring of 
the ditch has occurred at the sewer's discharge to the ditch. Any 
contaninated sediment deposited during Battery Shop operations (1955-1981), 
should have been removed by the scouring effects of high, storm-water now. 

No indication of detrimental effects on the receiving strean, North Fork 
Creek, was noted in the area of the discharge. Therefore, the site is not 
recommended for confirmation study. 

2.5.4 Site 9, Sewage Lagoons. Two inactive sewage lagoons are located on 
the South Canplex, south of the Big Creek Doainage Canal. The lagoons were 
used as a part of the wastewater-treatment systems for HAS Memphis from 
1969 to 1978. Wastewater treated at the facility was, primarily, sanitary 
in nature, though including limited anounts of industrial waste generated 
by such activities as Aircraft Intermediate Maintenance. The sewage 
lagoons, currently, support an abundance of aquatic life. The isolation, 
provided by the lagoon dikes and lining material, makes migration of 
material contained within the lagoon, to the surrounding environment, 
unlikely. Therefore, the site is not recommended for confirmation study. 

2.5.5 Site 10, North Side Landfill. The North Side Landfill is located on 
the North Canplex adjacent to Dakar Road. This area was most extensively 
used between 1954 and 1969. Field investigations indicated the landfill 
covered approximately 20 acres. Material disposed of at this site, 
reportedly, consisted of mostly construction rubble and other inert 
materials. Therefore, this site is not recommended for confirmation study. 

2.5.6 Site 11, Oiled, Dirt Roads. Waste oils were spread on dirt roads to 
minimize dust during the summer at NAS Memphis fran 1942 through the 19603. 
The oil-spreading practice was not confined to any specific area or road. 
In the past, there was no concern about PCB; therefore, transformer 011, 
containing PCB was probably mixed with other waste oils before spreading.on 



the roads. No defini te quanti ties of PCB-contaninated o11s used, or the 
areas where they were disposed, could be established. Samples were taken 
during the on-site survey, along dirt roads which were most frequently 
subjected to the oil-spreading practice. None of the samples collected had 
detectable levels of PCB. As no direct evidence of PCB contanination was 
identified, confirmation study is not recommended. 

2.5.7 Site 12, Galley Disposal. The Galley Disposal area is located on 
the South COmplex, adjacent to Perimeter Road and was used to discard empty 
food cans fran a galley. No indication that any other waste was disposed 
of in this area was found. Due to the innocuous nature of material 
disposed of in this area, confirmation study is not recommended. 
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CHAPTER 3. RECOMMENDATIONS 

3.1 INTRODUCTION. Five sites are recolllllended for confirmation studies. 
These si tes, along wi th the recommended stud y actions, are listed in Table 
3-1. 

Section 3.2 presents the recommendations for the work necessary to identify 
any contamination resulting from materials disposed of at these locations. 
The primary concern for sites 2, 3, 7 and 8 is the migration of 
contaminants into ground water. Surface water contamination is the primary 
~oncern for Site 4. 

3.2 CONFIRMATION STUDIES. 

3.2.1 Site 2, South Side Landfill. 

Type of samples: Ground water 

Ground water monitoring wells: Five (see Figure 3-1) 

Number of samples: 20 (four from each well) 

Frequency: Quarterly, for one year 

Analytical parameters: pH, total organic carbon (TOC) , total 
organic halide (TOX), and specific 
conductance. 

-------------------------------------

Remarks: The pH and specific conductance will provide an indicator 
for inorganic compounds, while TOC and TOX will provide an 
indicator for organic compounds. 

The five, ground-water-monitoring wells should be installed 
as indicated in Figure 3-1. Assuming the ground water 
movement is southwesterly, with shallow ground water dis
charge, potentially, occurring to Big Creek Drainage Canal, 
well numbers 2, 3, 4, and 5 will provide downgradient data, 
while well No. 1 will supply upgradient data. The ground 
water gradient for the shallow ground water aquifer should 
be verified after installation of the. first three wells, to 
ensure the remaining wells are placed downgradient. Each of 
the wells will be drilled to a depth of 10 feet below water 
table. 

No surface water monitoring is recommended for Big Creek 
Drainage Canal. Ground water movement in the direction of 
Big Creek Doainage Canal will be intercepted by monitoring 
well numbers 2, 3, 4, and 5. 
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TABLE 3-1 

SUMMARY OF CONFIRKATION STUDY RECOHHENDATIONS 

NAS MEMPHIS 

SITE SITE MAP RECOMMENDED NO. OF SAMPLE NO. IF TYPE IF ANALYSIS CSRS 
NAME NO. COORDINATES ACTION ~ATIONS SAMPLES ANALYSIS FREQUENCY SCORE 

South-Side Land tUl 2 1t0,L Groundwater IIOnltorlnB . 5 20 pH, .p. cond., Quarterly 20.11 
TOX, TOC tor one year 

N-121.Platlns Shop 3 50,21 Groundwater IIOnltorlnB /I 16 Cd, Cr, Cu, Quarterly 33.52 
Dry Well Nl, CN, Sp. tor one year 

Cond., pH 
Core ... ple. (Soli) 5 /10 Cd, Cr, Cu, Once 

Nl, CN 

N-121 Platlns Shop " 50,2X to Tran.ect .ed~ent ... ple. 5 5 Cd, Cr, Cu, Nl Once 
Stol'll Sewer CN 

~ 611, 2R Sed~ent ... ple. 3 3 Cd, Cr, Cu, Nl Once 25.05 
I 
r-.l CN 

N-126 PlaUns Shop 7 58, 3B Groundwater IIOnltorlnB II 16 Cd, Cr, Cu, Quarterly 33.52 
Dry Well Nl, CN, pH, tor one year 

.p. condo 
Core ... ple. (Soli) 5 /10 Cd, Cr, Cu, Once 

Nl, CN 

C .. etary Landtlll 8 "',lIJ Groundwater IIOnltorlnB II 20 pH, .p. cond., Quarterly 6.76 
TOC, TOX tor one year 
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3.2.2 Site 3, N-121 Plating Shop Dry Well. 

Type of samples: Soil and ground water 

Ground water monitoring wells: Four (see Figure 3-2) 

Core sample locations: Five (at each well and at the center 
of the dry well) 

Number of samples: 16 ground water samples, approximately 
40 soil samples 

Frequency: Ground water--quarterly, for one year 
Soil-once 

Analytical parameters: Soil--Total and Extraction· Procedure 
leachate concentrations for cadmium, 
chromium, nickel, cyanide, and copper. 
Water-cadmium, chromium, nickel, total 
cyanide, copper, pH, specific 
conductance 

Remarks: The confirmation study will be conducted in two steps, 
verification and characterization. The characterization 
step will only be conducted if results from verification are 
posi tive. 

Verfification: 

Metals were found in samples of the sludge collected from 
the upper portion of the dry well during the IAS. A core 
sample collected through the center of the dry well will 
determine the extent of vertical migration of the 
contaminants. A six-inch segment of the core should be 
saved at two-foot intervals; the first should be taken from 
a depth of 18 to 24 inches. Each six-inch segment will be 
homogenized and analyzed for the parameters indicated above. 
The total depth of the core should be 16 feet. Results of 
the Extraction Procedure leachate analysis will determine 
the need for installation of ground water monitoring wells 
and conducting additional analysis. 

Characterization: 

Ground water monitoring wells, if required, should be 
installed at the locations indicated on Figure 3-2 and 
extend to 10 feet below the water table. Six-inch segments 
of core should be collected at two-foot intervals during the 
construction of the wells. These cores should be saved and 
evaluated, only if the first analysis of ground water 
indicates contamination. 
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Remarks: The confirmation study will be conducted in two steps, 
verification and characterization. The characterization 
step will be conducted only if results from verification are 
positive. 

Verification: 

Metals were found in samples of the sludge collected from 
the upper portion of the dry well during the lAS. The core 
sample collected through the center of the dry well will 
determine the extent of vertical migration of the 
contaminants. A six-inch segment of the core should be 
saved at two-foot intervals; the first should be taken from 
a depth of 18 to 24 inches. Each six-inch segment will be 
homogenized and analyzed for the parameters indicated above. 
The total depth of the core should be 16 feet. Results of 
the Extraction Procedure leachate analysis will determine 
the need for installation of ground water monitoring wells 
and conducting additional analysis. 

Characterization: 

Ground water monitoring wells, if required, should be 
installed at the locations indicated on Figure 3-4 and 
extend to 10 feet below the water table. Six-inch segments 
of core should be collected at two-foot intervals during the 
construction of the wells. These cores should be saved and 
evaluated only if the first analysis of ground water 
indicates contamination. 

3.2.5 Site 8, Cemetery Disposal Area. 

Type of samples: Ground water 

Ground water monitoring wells: Four (see Figure 3-5) 

Number of samples: 

Frequency: 

Analytical parameters: 

16 (four from each well>. 

Quarterly, for one year 

pH, total organic carbon (TOC) , total 
organic halide (TOX) , specific 
conductance 

Remarks: Ground water monitoring wells should be installed at the 
locations indicated in Figure 3-5. If ground water movement 
is influenced by the local sur face drainage, ground water 
movement would be to the northwest. Installation of the 
wells, in this arrangement, would provide one upgradient 
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well and three downgradient. The direction of ground water 
movement should be verified following installation of the 
first three wells. Each well should' extend to a depth of 10 
feet below the water table. 

3.3 ADDITIONAL RECOMMENDATIONS. In order to aid in future developnent, 
locate sites 2 through 10 on the facility general developnent maps and 
retain the identification of those which already appear on current maps. 
Future development plans for these areas should consider previous use when 
establishing locations for new construction or expanded operations. 
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CHAP'l'ER II. BACKGROUND 

4.1 INTRODUCTION. 

4.1.1 Location and Organization. As shown on Figure 4-1, Naval Air Station 
(NAS) Memphis is located 13 miles east of the Mississippi River, ·in 
northern Shelby County, Tennessee. The facility is in Millington, approxi
mately 20 miles northeast of the city of Memphis. Figure 4-2 shows how 
Navy Road divides the 3,500 acres, owned by NAS Memphis, into the North 
Ccmplex and the South Ccmplex. The city of Millington borders the base on 
the west and south sides, and agricul tur al and residential areas surround 
the facility on the north and east sides. 

The mission of NAS Memphis is tp maintain and operate facilities and to 
provide services and material to support operations of aviation ~ctivities, 
units of the Naval Education and Training Command, and other activities and 
uni ts as designated by the Chief of Naval Operations. NAS Memphis serves 
as host for more than 20 tenant activities at the facility. Those major 
tenant activities, potentially capable of generating hazardous waste, are 
discussed in the following section. 

4.1.2 HostlTenant Relationships. As the host activity, Naval Air Station 
Memphis prov ides logi stical, maintenance, sec uri ty, recreation, air 
operations, and exchange support for all tenants. NAS Memphis accomplishes 
this mission through ten departments. These departments are headed by 
military personnel, but are primarily staffed with civilians. 

Of the tenant activities for which NAS Memphis serves as host, the Naval 
Air Technical Training Center (NATTC) is the largest. NATTC accomplishes 
its mission of training selected Navy and Marine Corps aviation personnel 
in aeronautical, technical phases of naval av iation and other related 
subjects, through its 21 different schools. The schools themselves are 
categorized into larger, school groups, according to the skills taught. 
The majority of the student body is comprised of enlisted men attending 
basic schools designated to prepare them for fleet operations. 
Approximately 5, 000 to 6, 000 students and 1,500 staff and faculty perform 
NATTC activities. The center occupies 70 buildings with over 3 million 
square feet of space. 

NAS Memphis also serves as host for the Memphis area Naval Air Reserve Unit 
(NARU). The mission of the unit is the training of more than 2, 000 Naval 
Air Reservists, from 10 states. Two operational squadrons, under the 
achninistration of the local area coordinator for NAS Memphis, are located 
on the North Complex. While NARU, as such, does not command any aircraft, 
various squadrons, under the achninistrative C 01ll1l and , fly and maintain 
aircraft. 

The Naval Regional Medical Center (NRMC) is located on the eastern edge of 
NAS Memphis. The NRMC provides inpatient and outpatient medical and dental 
care to all eligible beneficiaries in the regional area. Medical services 
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incl ude surgery, family practice, psychiatry, physical therapy, and 
alcoholism treatment. The Branch Clinic, located on the South Complex, 
provides outpatient services such as physical examinations, immunizations, 
and other limited medical treatment. The NRMC Dental Service provides 
inpatient and outpatient care consisting of oral/maxillofacial surgery and 
routine dental care. 

The Chief of Naval Technical Training (CNTECHTRA) is headquartered at NAS 
Memphis, where a staff of approximately 250 personnel administers the 
Technical Training Program for the U. S. Navy world-wide. While the 
training mission of CNTECHTRA spans the nation, other responsibilities 
relevant to the mid-southern tbited States are also filled. CHTECHTRA is 
primarily an administrative unit which is,. simply, housed at NAS. 

Construction Battalion tbit-404 (CBU-404) also receives support from the 
host activity. This construction unit is responsible for providing 
technical support for self-help projects, as well as the training of Naval 
and Marine Corps construction personnel. The unit consists of 31 Navy 
per sonnel, and 15 Mar ine Corps per sonnel on detail. 

4.1.3 Leases And Agreements. NAS Memphis presently has four outlease 
agreements and leases about 60 acres for recreation pur poses, in the 
vicinity of Navy Lake. The largest outlease is a 377-acre agricultural 
plot along the western border of the North Complex. The city of Millington 
leases a SDall area (0.87 acres) in the extreme southwest corner of the 
North Complex, the Memphis Federal Credit tbion outleases a sign space 
along the southern perimeter of the North Complex, and a bank outlease on 
the South Complex uses a space of 1,927 square feet. 

4.2 HISTORICAL SUMMARY. Developnent of a naval facility in the Memphis 
area was conceived in January 1942, followed in April 1942, by the purchase 
of land by the federal goverment in the Millington area. Following 
acquisition of the land, work was begun on a Naval Reserve Aviation Base 
with a project cost of more than $5 million, spent on what is now the North 
Complex. While waiting for the work to be completed on the installation, 
the Naval Reserve Aviation Base set up headquarters in the Shelby County 
Courthouse. The Naval Reserve Air Base was officially commissioned on 15 
September 1942, with the primary responsibility of training cadets for 
action in World War II. 

))Jring World War I, an Army Air Corps Training Field was located on a 
portion of the present South Complex. Known as Park Field, it was closed 
following World War I, and the land was turned over to the Department of 
Agriculture. In 1942, plans were made to construct a Naval Training 
Station on approximately 1,050 acres to the south of Navy Road. In order 
to obtain the required land for the training station, the 910 acres which 
made up Park Field (federal government-owned) were utilized in conjunction 
with an adjacent 140 acres. CXi 23 September 1942, the Naval Training 
Station was officially commissioned. The station was designed to be a 
self-supportins command with its own supply, public works, medical, dental, 
and disbursing officers. The mission of the command was training in 
aviation technical fields. 
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In June 1942, the property survey was conducted for the construction of the 
U. S. Naval Hospital, adj acent to the Naval. Reserve Aviation Base. 
Groundbreaking occurred on 6 August of the same year and the 600-bed 
hospital was officially commissioned 17 March 1943. 

On 6 February 1943, the name of the Naval Training School was changed ·to 
Naval Air Technical Training Center, and in July 1946, Chief of Naval Air 
Technical Training headquarters were moved from Pensacola, Florida to 
Memphis, Tennessee. In July 1971, NAS Memphis becane the headquarters for 
all Navy technical training under a Navy-wide reorganization. The new 
coamand was responsible for technical training at 52 activities, in 27 
geographic locations in the United States. 

In April 1949, NAS assumed logistical support for all commands at Memphis, 
except the U.S. Naval Hospital. Before this date, the various commands 
were independent with each performing its own logistical support. The 
major commands were the U. S. Naval Hospital, the C1ief of Naval Air 
Technical Training, the Naval Air Technical Training Center, and the Naval 
Air Station. 

In early 1972, a new 230-bed hospital was completed. Portions of the old 
hospital buildings have now been renovated for' Chief of Naval Technical 
Training. The majority of the property, originally controlled by the 
hospital, was placed under the control of the Naval Air Station. The new 
facility was designated as the Naval Regional Medical Center -in 1975. 

4.3 PHYSICAL FEATURES. 

4.3.1 Climatology. The climate of NAS Memphis is characterized by 
relatively mild winters, with snow or ice occurring an average of ten times 
per year, and hot summers with temperatures above 900 F. The average dates 
of the last freezing temperature, in spring and the first freezing 
temperature, in the fall, are March 20 and November 10, respectively. 
Prolonged extremes of temperature are rare during either summer or winter. 

The climate data for Memphis, Tennesse shown in Table 4-1 is also 
representative of the Millington area, as Memphis is close to Millington, 
with slight altitude difference. Total annual precipitation in the 
Millington area may be slightly less than that in the Memphis area. 

The average annual precipitation is approximately 49 inches and fairly well 
distributed throughout the year. It prQvides an adequate supply of 
moisture for vegetative cover. Normally, precipitation is greatest in 
winter and early spring due to low pressure systems which develop in the 
area. On occasion, heavy local rainstorms drop more than four inches of 
precipitation. The lightest precipitation occurs in late summer and early 
fall. Figure 4-3 illustrates the average water balance for the area 
(Sease, 1970). Thunderstorms at NAS Memphis average eight per month during 
the spring and summer months' and two per month during the winter months. 
These storms are characterized by heavy rains and high winds which 
frequently cause damage. Records indicate that winds, in excess of 50 
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TEMPERA TOR E 

NOWL 

DAILY DAILY 
MONTH MAXlMIII MINI"III MONTHLY 

J 119 32 110 
F 53 311 1111 
M 61 111 51 
A 73 52 62 
M 81 61 71 
J 89 68 79 

J 92 72 82 
A 91 70 80 
S 811 63 711 
0 75 51 63 
N 62 110 51 
D 52 .311 "3 

YR 72 52 62 

T - Trace. 

TABLE 11-1 

MEMPHIS. TENNESSEE CLIMATOLOGICAL SItIMARYa 

NORMALS. MEANS. AND EXTREMES 

PRECIPITATION IN INCHES 

EXTREMES WATER EQUIVALENT 

RECORD RECORD MAXIHIII MINIHIII MAXlHtIH 
HIGHEST LOWEST NORMAL MONTHLY MONTHLY IN 211 HRS 

78 ..Ii 11.9 12.2 0.8 3.9 
81 -11 ".7 9.11 1.1 3.6 
85 12 5.1 12.1 1.5 6.0 
91 29 5." 12.3 2.0 3.6 
99 38 11.11 11.6 0.8 11.9 

1011 "8 3.5 6.9 T 11.8 

108 52 3.5 8.8 0.11 11.7 
105 118 3.3· 9.6 0.11 11.0 
103 36 3.0 7.6 0.2 11.6 
95 25 2.6 6.2 T 3.11 
85 9 3.9 8.6 0.8 3.6 
79 -13 11.7 13.1 1.0 5.11 

108 -13 119.1 13.1 T 6.0 

PREVAILING WIND DIRECTION - Record throush 1963. 

aLocal clbaatolosloal data for Heaphls. Tennessee. National Oceanic and AbDospheric 
Ad.lnlatratlon National ClI.atlc Center. Asheville. N.C. 

WIND 

SHOW. 
ICE PELLETS 

HEAN PRE-
HAXIMtIH MAXIHIII SPEED VAlLlNG 
MONTHLY IN 211 HRS MPH DlCTN 

12.2 6.5 10.11 S 
7.6 5.8 10. " S 

17.3 16.1 11.2 S 
T T 10.6 S 

0.0 0.0 8.9 S· 
0.0 0.0 8.1 S 

0.0 0.0 7.5 S 
0.0 0.0 7.0 S 
0.0 0.0 7.5 E 
0.0 0.0 7.8 S 
1.5 1.2 9.2 S 

111.3 111.3 10.0 S 

17.3 16.1 9.1 S 
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knots, occur at least once per year and can be expected from any direction. 
In addition to thunderstorms, NAS Memphis is located in an area susceptible 
to tornadoes. At least three tornadoes have occurred on or very near the 
facility. 

4.3.2 TOPojraphy. Topography, natural drainages, and cultural features of 
the facility vicinity are shown on the U. S. Geological Survey Millington 
and Erunswick 7 112 Topographic QJadrangles. Elevations on NAS Memphis 
vary, from approximately 2S0 feet above mean sea level (MSL), along the 
southern border adjacent to Big Creek Irainage Canal, to 3S0 feet above 
MSL, in the northern portion of the facility, near the Navy Lake picnic 
area. Figure 4-4 provides topographic information. Slopes are very gentle 
in the southern and central portion of the base with steeper grades 1n the 
northern sector of highest elevations and relief. Section 4.3. S. 1 
discusses the effect of the topography on the sur face drainage. 

4.3.3 Geology. NAS Memphis is situated in the GJlf Coastal Plain Province 
near the center of the northern part of the Mississippi Embayment, a broad 
trough or syncline that plunges gently towards the south. The regional 
structure is homoclinal and formations dip to the west and south into the 
embayment, the axis of which approximates the course of the Mississippi 
River (Parks and IDunsbury, 1975). Approximately 3,000 feet of uncon
solidated sediment have been depoSited in this structural trough 1n the 
vicinity of NAS Memphis. These sediments record several periods of 
transgression and regression of the GJlf of Mexico, since early Cretaceous 
time. 

Sedimentary units lIlderly1ng the facility consist of surface and near
surface Pleistocene and Holocene alluvium and terrace depoSits underlain by 
Eocene clastic sediments including the Memphis Sand (ItSOO-foot sand lt ) and 
the deeper Wilcox-Fort Pillow ("1, 400-foot sand") aquifers. Pleistocene 
loess deposits occupy high areas in the northern sector of the facility. 
Beneath the Eocene strata are approximately 800 feet of undifferentiated 
Midway Qoooup sediments of Paleocene age. The Midway Qoooup is underlain by 
approximately 700 feet of Upper Cretaceous sediments including the Owl 
Creek, Ripley, and Demopolis formations. These units are underlain by an 
interval of Upper Cretaceous sand, approximately 100-feet thick. These 
stratigraphic lIlits, unconformably, overlie a thick sequence of Paleozoic 
sedimentary formations. Surface geologic relationships and the general 
stratigraphic section, as modified from Cushing and others 1970, are shown 
in Figure 4-S. 

Stratigraphic lIlits of particular interest to this study, those containing 
the shallow ground water aquifer and the upper principle artesian aquifer, 
are those ranging in age from HOlocene through Eocene. Holocene materials, 
generally, consist of unconsolidated alluvial sands, clays and gravel. 
IDcally, Pleistocene loess deposits occur in areas topographically higher 
than the Holocene alluvium and are composed of wind-blown silts of 
generally low permeabilities. Other Pleistocene deposits occur as terraces 
consisting of alluvial sands and gravels marking the course of natural 
surface drainage systems. 
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The uppermost units of Eocene age in the area of NAS consist of 
approximately 190 feet of gray, bluish-gray, greenish-gray, and tan clays 
that locally contain minor lignite and fine~grained sands, and are 
considered to be the Jackson Formation. These units are generally 
impermeable and are considered to be the upper confining beds for the upper 
artesian aquifer, the Memphis Sand. 

Immediately beneath the Jackson Formation is the Memphis Sand, a fine- to 
coarse-grained sand containing minor anounts of lignite, tan clay, and 
silt. A thick clay bed occurs locally at its surface. Coarse channel 
sands, likewise, occur locally near the bottom 0 f the unit. 

, , 

Immediately underlying the Memphis Sand is the upper clay unit of the 
Wilcox Group, an approximately 200-foot thick se,quence of gray, 
greenish-gray to brown carbonaceous clay that locally contains thin lignite 
and fine-grained sand lenses. The unit is of low permeability and 
generally separates water in the Memphis Sand from that within the 
underlying Fort Pillow Sand ("1,400-foot sand"). 

The Fort Pillow Sand is composed of approximately 240 feet of fine- to 
medium-grained, unconsolidated to poorly-consolIdated sands containing 
minor anounts of lignite and clay. Beneath the Fort Pillow Sand is a lower 
confining bed composed of gray, greenish-gray, and brown carbonaceous clay 
and lignite. 

The general zone extending from Marked Tree, Arkansas, northeastward to New 
Madrid, Missouri--a distance of approximately 70 miles--is characterized by 
periodic, unusually intense seismic activity as illustrated by the New 
Madrid earthquakes of 1811 and 1812 (McKeown and Pakiser, 1982). The 
southwestern end of this zone of seismic activity lies approximately 3S 
miles northwest of NAS Memphis (Figure 4-6). Recent investigations by a 
n\.lllber of workers indicate that the seismic activity associated with this 
trend is related to deep subsurface rifting, of which the eastern boundary 
is thought to lie some 10 to lS'miles northwest of the facility (Figure 
4-6) • 

A review of historical records related to seismic activity in this region 
shows that an event of 4 January 1843 had its approximate epicenter about 
40 miles nor~hwest of NAS Memphis. This activity was felt over an area of 
1, SOO, 000 kID with an epicentral intensity of VIII and body-wave magnitude 
of 6. o. Damage in the Memphis area consisted of bricks knocked out of 
parapet walls, tops knocked off of chimneys, and broken windows. A 
slightly less intense earthquake having the' same epicenter occurred on 17 
August l86S. A catalogue of earthquakes of the central United States 
indicates a clastering of epicenters for relatively mild <3.0 to 4.9 
~h--body-wave magnitude) seismic activity extending northeastward from 
Memphis to the general vicinity of NAS Memphis. The facility lies approxi
mately 20 miles east of the eastern boundary of the zone of sand-blows 
produced by the 1811-1812 events. 

Although Significant fault systems are developed within the general zone of 
seismic activity, their detailed extent, attitude, and past effects have 
not been deter:nined for the facility area. Early in the study of 
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structural deformation in the Mississippi Embayment, it was recogni zed 
that, as the region subsided d\ring the formation of the regional syncline, 
faulting of the unconsolidated sediments and, perhaps, underlying Paleozoic 
rocks occurred. This formed a rectangular pattern of faults trending 
northeast and northwest. One of the major faults in this system, the Big 
Creek Fault, trends northeast from near West Helena, Arkansas, along the 
western edge of the Memphis area to Reelfoot Lake near the Tennessee
Kentucky border. In the Reelfoot Lake area, this fault appears to be 
related to the major fault systems of significance, with respect to the 
seismic activity of the region. This fault is thought to be significant 
because it apparently restricts the movement of ground water from the west, 
into the general Memphis area. Geomorphological evidence and electric logs 
of wells indicate that as much as 50 feet of displacement has occurred, 
related to faults south of Memphis in the Hickory Hill well field area. 

4.3.4 Soils. Soils within HAS Memphis and the surrounding area belong to 
the Loring, Falaya, Memphis, Henry, Calloway, Collins, Granada, and Waverly 
series or their graded and/or filled equivalents (Figure 4-7). 

The survey of Sease (1970) indicates greater than fifty percent of the 
facility is now graded or filled, silty lands. In general, these soils are 
all derived from loess or loess materials that hav.e been naturally
transported short distances downslope. Loring and Falaya soils 
characterize the northern and western portions of the North Complex. Henry 
and Granada series soilS occur predominantly in the southwest quarter of 
the North Complex. Collins and Waverly soils series generally occur on 
slopes adjacen·t to drainages. Waverly soils d('ll11inate portions of the nood 
plain of Big Creek. 

Memphis and Loring soils series are generally developed on upland areas 
from deposits of loess. They are silty in texture and occur to depths in 
excess of 30 inches. Well-drained and friable, they have physical 
properties favorable to the infiltration of water. 

Granada, Calloway and Henry soils series and their disturbed derivatives 
are medium-textured, mostly silty loams, have a fragipan layer at 
approximately two feet, and transmit water vertically at slow rates. Water 
accumulates above the fragipan layer during wet periods. 

Calloway, Henry and Waverly soils -series, of low-lying areas, are generally 
silty or loamy with a pan or compacted layer occurring at about 20 to 24 
inches. They receive much seepage and runoff from topographically-higher 
areas. They reflect slow, internal drainage and excess surface water. 
These soils are generally permeaole and friable to a depth of about 18 to 
20 inches, but below this depth, water movement is quite slow. Water is 
held above the pan layer and saturates or waterlogs the root zone for 
considerable periods during winter and spring. During winter, water may 
stand on the sur fac e during rain y per iod s, but during summer months, the 
perched water table is not present except during unusually long rainy 
periods. 

Collins soils series are deeply developed and generally well-drained. They 
are silty or loamy and occur to depths exceeding 30 inches. Infiltration 
rates are generally high in these 39ils. 
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Falaya soils (which typify bottomlands) are medium textured and have 
locally-low infiltration rates. Slow movement of surface water results in 
standing surface pools, for up to 24 hours, after rainy periods. The water 
table commonly rises to within 15 to 20 inches of the surface in rainy 
seasons. 

Examination of shallow boring logs at 14 construction sites indicates that 
the depth of silty and clay-rich materials ranges from a maximum of 51 feet 
below sur face, in areas of the North Complex, to an average of 35 feet 
below surface, in the South Complex area. In the SOuth Complex area, 
numerous boring logs indicate the presence of a blue-gray silty clay zone 
between 18 feet and 20 feet below surface. Borings for the new NRMC 
indicate that silts and clays extend to a depth of 43 feet (+245 feet MSL) 
and grade to sands and gravels. Boring logs from the vicinity of Building 
S-237 report traces of marine fossils in gray silt, encountered at a depth 
of 20 feet. 

4.3.5 Hydrology and Migration Potential. 

4.3.5.1 Surface Water. Distribution of nowing surfa~e waters and nood 
plains on, and in, the immediate vicinity of the base is shown on Figure 
4-8. The entire facility is drained by a series of natural, modified, or 
constructed drainages, all of which comprise a tributary system of Big 
Creek Drainase Canal. 

Waters from the northwest side of the North Complex drain into North Fork 
Creek, a south-nowing tributary to Big Creek Drainage Canal. Waters on 
the northeast side of the North Complex now either directly south to Big 
Creek Drainage Canal or tributaries, or to Casper Creek, ultimately 
reaching Big Creek Drainage Canal. 

Much of the South Complex is drained by an array of ditches that merge and 
finally enter Big Creek at various points. Most such ditches parallel 
major road s wi thin the South Complex. Much of the South Complex is wi thin 
both the 100-year (+257.8 feet MSL) and standard-project nood plain 
(elevation +260.6 feet MSL) of Big Creek Drainage Canal. The extreme 
southwest corner of the North Complex, also, lies within these nood 
plains, as does the wester-n half of the NRMC, representing the immediate 
drainage basins of North Fork Creek and Casper 'Creek. The southern portion 
of the South Complex was nooded in 1973 and 1974, during storms which 
breached the levy of the Big Creek Drainage Canal. 

Flow rates in drainages within and surrounding the facility vary because of 
the extreme seasonal variation in precipitation. Flooding is not uncommon, 
with resulting shallow areas' of standing water within the South Complex and 
the extreme southwestern portion of the North Complex. Examination of Big 
Creek Drainage Canal indicates full-bank conditions during times of maximum 
rainfall. Similarly, identical conditions are suspected for drainage 
ditches on the South Complex and for North Fork and Casper Creeks. The 
presence of loess-derived soils and related high runoff rates are, in part, 
responsible for the unusual seasonal nuctuation in amounts of nowing 
water. 
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Natural, modified, and construoted drainages within and adjacent to NAS 
Memphis appear to be utilized only for the contairment and discharge of 
runoff. Although fish were observed in the larger perimeter drainages, ·no 
indication that these drainages are suitable for recreational activities 
exists. 

The only significant s~face water impoundment on the facility is at the 
extreme north end of the North Complex, where former borrow pits have been 
converted into recreational lakes. Tanya Lake, another recreational 
facility, is located i\Jlllediately beyond the northeast boundary of NAS 
Memphis. Approximately three-fourths of a mile to the east-northeast of 
the facility is Casper Lake, an impoundment hosting Casper Creek Park on 
its shores. Additional small impoundments occur in the horse farm area of 
the North Complex and as hazards on the Navy Golf Course •. Two contiguous 
sewage treatment ponds are located immediately south of Big Creek Drainage 
Canal on the South Complex. These ponds are inactive and presently unused. 

4.3.5.2 Ground Water. The Memphis metropolitan area is one of the largest 
in the United States that depends solely on ground water for its potable 
and industrial supply. Enormous quantities of water are available from two 
principal artesian aquifers: the Memphis Sand ("SOO-foot sand") and the 
Fort Pillow Sand ("1,400-foot sand"). In 1979, approximately ninety-seven 
percent of inventoried pumpage in the Memphis area (about 200 mgd) was from 
the. Memphis Sand. Until recently·, this supply was held in reserve as a 
secondary source for the municipal system. Both of these major ground 
water aquifers and a shallow ground water aquifer system underlie the 
facility. Both the city of Millington and NAS Memphis obtain their water 
supply from the Memphis Sand. The HAS Memphis wells are all located within 
the NAS Memphis boundary and the Millington wells (see Figure 4-12 for well 
locations) are located only 0.3 mile west of HAS Memphis. 

Shallow water table conditions above the Memphis Sand, typically, occur in 
fluvial deposits and alluvium. :::mall-capacity domestic wells in the 
Memphis area pump from such deposits. Alluvial aquifers, locally, have a 
relatively high produotion potential, but due to hardness, high iron, and 
total dissolved solids contents, are less desirable, for many purposes, 
than water from the Memphis Sand. The occurrence and specific 
characteristics of the shallow ground water aquifer, in the Memphis area, 
are difficult to determine, based on available data. However, the now 
direction in such aquifers is usually controlled by topography, being, 
generally, toward the nearest major natural drainage where discharge may 
occur as base-flow or into adjacent springs. 

The hydrology of the major artesian aquifer systems in the Memphis area has 
been discussed in detail by Criner and others (1964). Data in this 
publication were gathered from a large number of wells and quite adequately 
show the structural attitude and other characteristics of the principle 
artesian aquifers and the effects of municipal pumping on the piezometric 
sur face of the Memphis Sand, as of August 1960. By extrapolation, the 
results of this work are valid in the present study. 

In the facility area, the Memphis Sand strikes to the northeast and dips to 
the northwest at approximately 10 feet per mile. The upper surface of the 
aquifer is intercepted, based on well data from NAS MemphiS, at between -10 
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to +11 feet MSL. The artesian nature of the Memphis Sand projects a piezo
metric surface in the facility area at an elevation of approximately +230 
feet MSL, approximately 220 feet above the top of the aquifer. These and 
other data indicate a general southwestward gradient to the piezometric 
surface toward the strik1ngly-developed cone of depression in the immediate 
Memphis area well fields (Criner and others, 1964). While demands on the 
Memphis Sand have increased since 1960, the general gradient direction '1s 
still to the southwest toward the Memphis well fields. The gradient has 
increased an unknown (although significant) auount from the 2.5 feet per 
mile, determined from the 1960 data (Criner and others, 1964). 

Until recently, recharge of the Memphis Sand was thought to occur only in 
areas to the east of the Memphis area (updip) where the sand crops out or 
is ver y near land sur face. .Thi s gener al recharge area cover s a 
considerable portion of Fayette, western Hardeman, and southeastern Haywood 
Counties. The nearest approach of this recharge zone to HAS Memphis is 
approximately 25 miles east-southeast in the north central portion of 
Fayette County. However, current data indicates that at least part of the 
recharge to the Memphis Sand is probably derived. by vertical leakage from 
the shallow ground water aqui fer systems, through the upper confining bed. 
Further, local windows of permeable sand exist in the confining bed, 
through Milich any contaminant in the shallow ground water aquifer could 
enter the upper artesian aquifer system (Memphis Sand). The potential for 
such leakage has been pointed out by several authors. 

Additional evidence of vertical leakage as a recharge component of the 
Memphis Sand has been provided in the research of Parks and others (1981). 
In this work, a leakage factor of approximately 20 percent of the recharge 
over the Memphis area had to be applied to a computer model of the Memphis 
Sand in order to simulate known historic water levels. 

This discovery has heightened concern about the possibility of contaminants 
in the shallow water table aquifer, ultimately reaching the Memphis Sand. 
Well loss from the Memphis area indicate that in many places the clay beds 
making up the bulk of the confining bed, above the Me:nphis Sand, contain 
numerous sand beds or lenses, and that at a few localities sand is 
predominant. One investigator concludes that, although the confining unit 
serves as a barrier to the movement of ground water, it is imperfect as a 
sealant. 

The locations of such windows where vertical leakage into the Memphis Sand 
can occur are not certain, because of inadequate well logs. The rate 0 f 
contaminant movement into the Memphis Sand would be dependent upon the 
horizontal distance from the windows, continuity of the shallow ground 
water system, rate of lateral migration toward the window, and the 
hydrologic character of the sands within the window. 

The rate of lateral movement for water in the Memphis Sand, as determined 
in one reference, was equal to approximately 14 feet per year for every 
foot of gradient per mile. This equaled approximately 35 feet per year in 
the HAS Memphis area, in 1960. The. rate of movement down the Memphis area 
cone of depression is thought to have increased to between 50 and 60 feet 
per year, at present. 



Data relative to the shallow ground water aquifer was obtained from 
construction boring logs for twelve widely-scattered sites at NAS Memphis. 
These sites include the following buildings: N-126, S-242, E-6, 773, 
S-133, N-91, N-79, 757, 776, S-237, 400 through 407, and S-21. The data 
suggests a seasonal nuctuation of the shallow ground water table from 
approximately the present local surface, to approximately 21 feet below 
local sur face. In general, very shallow ground water conditions exist 'in 
the South Complex area, within and near the nood plain of Big Creek. 
Somewhat deeper water table conditions occur in the North Complex area. 

Construction borings on the South Complex indicate that while interception 
of water level occurs at variable depths, a gradual rise in static water 
level, to within 3 to 9 feet below the surface, occurs for all locations. 

The boring data further suggests that the Shallow water table aquifer is 
within the zone of silty clays, above an interval of sands and gravels of 
unknown thickness. The hydrologic character of this relatively-shallow 
zone of sands and gravels is unknown, although the gradient probably is 
generally to the south and southwest toward both Big Creek and the 
Mississippi River. Water contained in this interval is probably segregated 
from the underlying Memphis Sand by the impermeable, upper-confining clay. 
Data that would indicate recharge to the Memphis Sand aquifer, through 
windows, was not found for the HAS Memphis area. 

The Shallow water table data suggests that the general gradient is toward 
Big Creek in the South Complex area and at least portions of the North 
Complex. Locally, the general gradient is toward natural, modified, or 
constructed ditches, particularly during seasonal rainy periods. 

The City of Millington obtains its potable and industrial water supply from 
a series of four closely-spaced wells approximately 0.3 mile west of NAS 
Memphis. These wells are approximately 400 feet deep and utilize water in 
the Memphis Sand aquifer. The water is hard, with an average iron content 
of 2.5 ppn. The surface of the Memphis Sand lies at a depth of approxi
mately 278 feet, and is approximately 140 feet thick, based on drillers' 
logs for the four wells. Elevation of the top of Memphis Sand is 
approximately -9 feet MSL, on average, for the four wells. 

Outlying areas receive water from the Shelby COunty Utility Board, although 
a few residential wells exist approximately one mile northeast of the North 
Complex, along the Kerrville-Rosemark Road. While other scattered 
residential wells may be located in the general Millington area, exact 
locations could not be determined. These wells all use water from the 
shallow ground water aquifer and would be characterized by very local 
recharge. 



4.4 BIOLOGICAL FEATURES. 

4.4.1 Ecology, Terrestrial, and Aquatic Flora and Fauna. 

4.4.1.1 General Ecology. Terrestrial vegetation is composed of hard
wood/pine forest associations interspersed throughout the facility. 
Additional ground cover includes some grasses, in improved and 
semi-improved areas, and native grasses, wild nowers, and herbaceous 
shrubs, in undisturbed and ruderal areas. 

Terrestrial fauna occurring on the facility are represented by small game 
and non-game mannals, water fowl and other avions, furbearers, and fish. 
The game management areas depicted on Figure 4-9 cover 463 acres. 

A ten-acre marsh area presently exists in the southeast corner of the South 
Complex at the old South Complex Landfill area. This area supports typical 
wetland vegetation, i.e., reeds, cattails, and black willows, as well as an 
abundance of filamentous algae, comprised of green (Clllorophyta) and 
blue-green (Cyanophyta) species. Wildlife species observed include 
waterfowl, frogs and turtles. Fish were not observed in approximately 
one-half acre of standing water, which averages 6 to 8 inches deep. 

Fourteen lakes and ponds totaling 47 acres comprise the major surface water 
I 

habi tats on the base. Seven of the pond s are utili zed for either fishery-
stocking programs or recreation. Additional surface water is represented 
by several small streams, some of which are intermittent. The two 
abandoned biological lagoons, at the southern boundary of the South 
Complex, are presently under consideration for develollllent as recreational 
or fishery facilities. These lagoons total approximately 14 acres and 
currently support several forage species, e.g., Gambusia affinis (mosquito 
fish) • 

The dominant aquatic habitat is the Navy Lake-Tanya Lake system, located at 
the north end of the airfield. Navy Lake, Tanya Lake, and the small marsh 
area adj acent to Navy Lake, are the focus of a large recreational area 
providing boating, fishing, picnicking, and other outdoor sports. The 
primary water source for this system is a small, unnamed stream which 
enters through the marsh area at the north end of the Navy Lake. Acreage, 
immediately adjacent to the lake, is predominantly improved and semi
improved areas. Shore areas are virtually absent due to the steep 
topography of the shoreline. Vegetation. found in the immediate lake 
Vicinity includes grasses, cattails, cane, black willow, sweet gUll, and 
weeping willow. 

4.4.1.2 Terrestrial Ecology. Terrestrial vegetation on improved grounds 
(golf course, buildings, recreational areas, etc.) consists primarily of 
bermuda grass and ornamental shrubs and trees. Johnson grass (Sorghum 
halepense), native range grasses (Andropogan sp.), Serica lespedza, 
partridge pea, and upland hard1l«)ods and pine are representative of semi
improved and unimproved areas. Forested areas are composed of loblolly 
pine, yellow poplar, sycamore, sweet gUll, green ash, and mixed hard1l«)ods. 
Figure 4-10 shows the types and distributions of wooded associations. 
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FIGURE 4-10 
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Cursory examination of vegetation conditions reveals that most areas are 
supporting healthy, unstressed species. Planted pines and hardwoods have 
been successfully established in several areas •. Ruderal sites, which have 
not been subjected to planned reclamation, are generally supporting 
voluntary trees and grasses. However, one tract previously used for trash 
disposal at the south end of the airfield, is presently unsuitable for 
supporting vegetative cover. Voluntary vegetation in this area has not 
occurred successfully and planned reclamation will be required to 
reestablish the area. 

Diverse resident fauna are represented by game and non-game species. Table 
4-2 lists the terrestrial species presently known to inhabit the facility. 
Most species are managed by habitat improvement and population-control 
measures, in order to promote healthy and sufficient stocks. 

Those species \Which are, reportedly, in abundance and healthy include 
rabbits, gray squirrels, and fox squirrel. Dove and quail are, apparently, 
less abundant than the area can support and recommendations have been made 
for improved management of these species. 

Those species which are, reportedly, in abundance and healthy include 
rabbits, gray squirrels, and fox squirrel. Dove and quail are, apparently, 
less abundant than the area can support and recommendations have been made 
for improved management of these species. 

4.4.1.3 Aquatic Ecology. Aquatic vegetation on HAS Memphis is very sparse 
and limited, primarily, to riparian forms. Cane, cattails, and arum 
species dominate the banks of unimproved pond areas. Green (Ollorophyta) 
and blue-green (Cyanophyta) algae are abundant, but not excessive, in most 
ponds and marshes. Based on the conditions and usage, the waters in these 
lakes and ponds should be typified by phytoplankton and periphyton repre
sentative of temperate freshwater systems. Eutrophication of the lake/pond 
habitats has not been reported nor observed in the on-site survey. 

Representative aquatic fauna are listed in Table 4-3. These listings focus 
on vertebrate and game species and exclude such categories as amphibians 
and macroin-vertebrates. NAS Memphis currently conducts an active 
fisheries program consisting of nursery and stocking activities. Figure 
4-11 illustrates the locations of all the lakes and· ponds and their 
utili zation in the fisheries progran. 

4.4.2 Rare, Threatened, Or Endangered Species' Critical Habitats. 
Appendix B lists those species currently listed as rare, threatened or 
endangered which are known to inhabit in Shelby County, Tennessee. None of 
the referenced species are reported to inhabit NAS Memphis (Corps of 
Engineers, 1981). 

4.4.3 Impact On Habitats. Several inactive landfilling and disposal areas 
exist on the facility. Reclauation of one of these areas (South-Side 
Landfill) has been successfully implemented and no visible Signs of surface 
contanination or vegetative stress are apparent. Other snaller, less 
Significant areas have voluntarily reestablished. As previously discussed, 
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TABLE 4-2 

CURRENT TERRESTRIAL FAUNA AT HAS MEMPHIS 

CLASSIFICATION COMMON NAME 

Upland gane Rabbit 
Gray Squirrel 
Fox Squirrel 
Q,tail 
Dove 

Fur-bearers Muskrat 
Mink 
Seaver 

Non-gane Skunk 
Opossum 
Racoon 
Fox 
Coyote 

TABLE 4-3 

CURRENT AQUATIC FAUNA AT NAS MEMPHIS 

CLASSIFICATION 

Waterfowl 

Gane fish 

Forage fish 

Rough fish 
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COMMON NAME 

Domestic ducks 
Mallard ducks 
Canadian geese 

White crappie 
Large-mouthed bass 
Blue gill 
Channel catfish 
Green sunfish 

Fat-head minnows 
Mosqui to fish 

Carp 
Golden shiner 

, 
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an inactive disposal site of \mdetermined size is located at the south end 
of R\mway 4. This area has not undergone much revegetation because of the 
lack of topsoil and insufficient ground cover over the discarded rubble. 

Use and storage of chemicals at NAS Memphis are, presently, limited and 
have been limited in past activities. No environmentally-adverse effects 
are apparent in habitat areas fran such activities. The majority of land 
associated with the facility is comprised of improved and semi-improved 
grounds, and envir01'lllental impacts on habitats in surrounding areas are 
insignificant. 

4.5 WATER QUALITY. 

4.5.1 Surface Water. The major surface water feature in the NAS Memphis 
area is Big Creek, which flows through north central Shelby Q:>unty for 28 
miles and intersects with the LDosahatchie River at mile 8.0 (Allan and 
Hoshall, 1976). Big Creek is a major tributary of the LDosahatchie River, 
and the water quality of Big Creek bears a direct influence on the quality 
of the LDosahatchie (Mid-50uth Water Quality Management, 1979). Big Creek 
forms the southern bO\mdary of NAS Memphis. This segment has been 
channelized and deepened to provide increased flood control. 

The Big Creek system is classi fied by the state of Tennessee as sui table 
for fishing and aquatic life, irrigation, and livestock and wildlife 
watering. Treated municipal sewage and agricultural drainage compose the 
two major sources of impact on Big Creek. In the vicinity ::.f NAS, Big 
Creek receives sanitary sewage discharge from the city of Millington and 
fran NAS Memphis. Considering the Bfg Creek syste:n as a whole, the major 
impact is agricultural activity. 

A 1976 water-quality study, conducted as part of a regional "208" study, 
reveals that dissolved oxygen concentrations in Big Creek, below 
Milling ton, fr equen tl y fell below the 5.0 mg/li ter standard, whi le 
dissolved oxygen concentrations upstream of Millington were rarely less 
than 5.0 mg/liter. The same study also indicated that biochemical oxygen 
demands (BOD) are generally low, and that nutrients, e.g., nitrogen and 
phosphorous, are present in moderate to low concentrations throughout the 
Big Creek system. 

4.5.2 Ground Water. Gro\md water in the NAS Memphis area is obtainable, 
primarily, fran three aquifers. These are the alluvial sands and gravels, 
which occur down to a depth of approximately 160 feet, the Memphis Sands 
(the "500-foot sands") and the Fort Pillow· Sands of the Wilcox group (the 
"1,400-foot sands"). 

Water from the alluvial sands and gravels is ab\mdant, but hard and, 
generally, not utili zed for drinking water supplies. However, the water is 
acceptable for irrigation and livestock watering. The Memphis and Fort 
Pillow sands typically yield high-quality water which is characteristically 
moderate to soft, with a low mineral content. The Fort Pillow is, 
reportedly, the better of the two supplies. 
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Chemical analyses of gromtd water presently being utilized at NAS Memphis 
indicates that the water is generally good, with the exception of moderate 
to high hardness. Available analytical reports reveal high carbon dioxide 
concentrations and moderate iron levels. 

4.6 WATER SUPPLY. Since 1942, all water utilized at NAS Memphis has been 
derived fran the Memphis Sand, since 1942. Water was initially produced 
from two wells in the North Complex and three wells in the South Complex. 
Subsequently, well No.1, in the Northern Complex, was abandoned and a twin 
well was drilled in 1982. A third well was established in the North 
Canplex in 1960. Locations and data illustrating the character of these 
wells are shown in Table 4-4. The well data indicates a general southerly 
gradient of approximately four feet per mile, when the well was originally 
installed, and a historical decline in static water level of up to 34 feet, 
as illustrated by well 2S. 

Pumping elevations have been lowered, accordingly, with time. Drawdown 
appears to have remained essentially constant for individual wells, and 
variability between wells ranges from 50 feet for well 3N, to as little as 
13 feet for well 1S. Performance data for wells 2N and 2S indicate a 
historic decrease in capacity per foot of drawdown, from 45 gallons per 
minute (gpm), in 1955, to 25 gpn, in 1976, at Well 2N, and from 19.4 gpn to 
14.5 gpn from 1969 to 1976 in Well 2S. Present capacity of these wells 
varies from 732 gpn for well 3N to 600 gpn for well 2S. 

A well was drilled in early 1983 to test the deeper Fort Pillow Sand 
Aquifer (approximately 1,500 feet), in the northwest corner of the South 
Complex. Water quality was, reportedly, better than that contained in the 
shallower Memphis Sand. Logs and other details related to this test well 
were unavailable for this report. 

Two water treatment plants are currently in use (aJ1ldings S-75 and N-78) , 
one each, on the North and South canplexes. Both treatment systems provide 
the same function, and the distribution system is interconnected to allow 
an exchange of now between the North and South complexes. The water is 
chlorinated, fluorinated, and fil tered through a sand bed before dis
tribution. More than 60 miles of cast iron pipe (Figure 4-12) transport 
the treated water throughout the base. 

Treated water is stored in a 500,000-gallon elevated tank on the North 
Complex and in a 500,000-gallon clear well on the South Complex, located at 
the water treatment plant. During periods of peak demand or loss of 
pumping capacity, line pressure is maintained by the elevated storage tank. 

4.7 ADJACENT LAND USE. Figure 4-13 illustrates adjacent land use and 
outlease properties for NAS Memphis. The majority of land along the 
perimeter of the base is utilized for agricultural purposes. Areas to the 
northwest, north, northeast, and east of the North Complex are utilized for 
agriculture, primarily the planting of row crops. Due north of the North 
Complex is a small, farm commmtity (Kerrville). Northeast of the North 
Canplex is a recreational area (golf course). Wherry !busing, an off-base 
housing project for NAS Memphis, is located on the· eastern perimeter of the 
North Ccmplex, just west of Bethel Road. Land use to the east, south, and 
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TAD I..E II-II 

ILLUSTRATIVE DATA FOR WELLS ON NASa 

DR AWOOWN-FT , 
SURFACE TOTAL STATIC WATER LEVEL ELEVATION (FT MSL) FLOW 

LOCA- EL. DEPTH ELEVATION 9/82 (6/82/ RATE 
WElL , TION (FT MSL) (FT) FT MSL (lR), FT MSL (lR) N. 5-3) (GPM) 

Old , IN N-88 282 728 2110 (19112) -------Abandoned-----------------------------

New' 1N SE N-88 282 523 212 (1982); 206 (1982) 27, 179 715 

~ , 2N N-78 283 509 
I 

239 ( 19112) , 235 (1982) 39, 196 6111 
N 
()I) , 3N 311S 285 510 --------, ·2211 (1982) 50, 1711 732 

, lS S-110 266 395 235 (19112 ); 202 (1982) 13, 189 632 

, 2S S-75 2611 378 232 (19112), 198 (1982) 34, 1611 600 

, 3S S-107 265 3115 2311 (19112), 212 (19711); 20, 197 709 
217 (9/82) 

New Test NE S-2112 267 1500,! data unavallable---------------------------------------
Well 

aReoords from Publio Works Engineering Department. 
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southwest of the South Complex is primarily agricultural, with one small, 
residential section located between the South Complex and Bethel Road. 
MOst of the western section bordering both the North and South complexes is 
an urban/residential area which includes the city of Millington, and has a 
total population of about 20,000. It is primarily an agricultural 
community with minimal local business and commerce. 

4.8 LEGAL ACTIONS. Two incidents have been reported in which an action of 
the facility resulted in claims against NAS Memphis. Both involved the use 
of herbicides or pesticides, and both resulted in payment of damages by 
NAS Memphis. 

Between June and ~tober 1955, cattle from a farm on the south side of NAS 
Memphis broke through a fence surrounding an area located where the 
abandoned sewage lagoons are now. Apparently the cattle ate weeds which 
had been treated with sodium arsenite, a herbicide. About a dozen cows 
died, and the owner made a claim against NAS Memphis. After investigation 
by the NAS Memphis Legal Department, the claim (or sane part of it) was 
paid. Prior to this incident, NAS Memphis had used Bt-ulins, a nonselective 
herbicide. Because of the high cost of Bt-ulins, a Navy entomologist had 
recommended that the base switch to .sodium arsenite, which was a stock Navy 
pest control agent. NAS Memphis switched back to &ulins or to another 
herbicide after this inc.ident. 

About 1970 there was substantial damage to two cotton fields adjoining NAS 
Memphis. Fields on the Densford Farm (north of the NAS Memphis stables), 
and· on the Bolton Farm (due west of the South Complex), were damaged when 
the NAS Memphis fenceline was sprayed with herbicide-contaminated 
pesticide. Wind carried the spray onto the plants in the field. The 
damage was clearly docunented with photographs, which showed that cotton 
plant damage was most severe next to the NAS Memphis farm property boundary 
and progressively, less severe in plants further from the fence. T'ne two 
farms made a damage claim against NAS Memphis. After investigation by the 
NAS Memphis Legal Department, each fanner was .reimbursed for danages. 
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CHAPTER 5. WASTE GENERATION 

5.1 INTRODUCTION. Since the primary mission of NAS Memphis is (and has 
been) training, large-scale ind ustr ial, ordnance, and radiological 
operations have not been performed. Several snaller industrial operations, 
presently conducted by the training groups and by NAS Memphis, have the 
potential for generating only small amounts of potentially- hazardous 
material. Those operations are discussed in this section. 

Operations which generate non-hazardous waste material have not been 
considered. Operations such as household-waste removal, rubble disposal, 
and maintenance activities may have contributed waste to some of the sites 
that have been considered, but since such operations are typically 
non-hazardous, those operations will not be discussed. The major 
departments of NAS Memphis which conduct industrial-type operations, of 
limi ted scope, are the Public Works Department (PWD) , the Aircraft 
Intermediate Maintenance Department (AIMD), the Recreation Department (RD), 
and the Supply Department (SO). Similar small-scale operations are 
conducted by Naval Air Technical Training Center (NATTC). The Naval 
Regional Medical Center (IfRMC) also generates small aDounts of radioactive 
wastes during normal operation. 

The following sub-sections describe the industrial operations with the 
potential to generate hazardous waste. 

5.2 MACHINE SHOPS. 

5.2.1 Public Works Department (PWD). The Public Works Machine Shop, 
located in Building S-183, since 1943, is a support activity for main
tenance required at various on-base facilities. The shop contains lathes, 
pipe threading and cutting equipment, drill presses, welders, etc., and the 
primary waste materials generated are metal shavings, scrap pipe, and scrap 
metals. Dumpsters are located adjacent to the building, for disposal of 
waste material generated. Small aDounts of cutting oils are lost during 
machining, as the oil coats the metal parts which have been cut. Thus, no 
cutting oil is lost as waste, but makeup oils must be added to the machine 
as the 011 is depleted. 

5.2.2 Aircraft I ntermediate Maintenance Department (AIMD). The Aircraft 
Intermediate Maintenance Department, located in Building N-126 since the 
mid-1950s, utilizes a machine shop to support the various aircraft 
maintenance activities which cannot be conducted at the squadron level, but 
require less than total overhaul. The shop has lathes, milling equipment, 
drill presses, welders, and other equipment necessary to machine a variety 
of metals, primarily aluminum and steel. Exotic metals are not normally 
used in the shops. Primary wastes from the shops are metal shavings and 
small amounts of cutting oil. Most of the cutting oil which remains on the 
parts, following machining, is removed by degreasing operations prior to 
painting or other corrosion control. It then becomes waste in an emulsion, 
along with the degreasers. The material is picked up for disposal by an 
off-base contractor. Prior to 1980, the material was mixed with waste oils 
and disposed of through Defense Property Disposal Office (DPOO). 
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5.,2.3 Naval Air Technical Training Center (NATTC). The Naval Air 
Technical Training Center has operated several snall machine shops in 
various hangars for student training purposes. The primary waste generated 
has consisted of small amounts of metal shavings, which are disposed of 
through the normal solid waste disposal channels. Hazardous wastes or 
significant quantities of waste 011 have never been generated by the 
operation of the school. 

5.3 METAL PLATING. Metal plating operations are not currently performed 
at NAS Memphis. Previously, small operations were performed by A!HD of NAS 
Memphis and within one of the schools at NATTC. The following sub-sections 
summarize those operations. 

5.3.1 Aircraft Intermediate Maintenance Department (AIMD). A small 
plating operation was conducted in Building N-126 during the mid-1950s. 
Based on engineering drawings of the building and discussions wi th 
personnel, rinse water and solution from the plating tanks were, evidently, 
discharged into a 600-cubic-foot dry well, located to the south of the 
building. Samples collected from this well indicate that nickel, chromium, 
and cadmium plating was conducted as part of the intermediate maintenance. 
The amount of plating waste generated or the extent of plating performed at 
the building is unknown. 

5.3.2 Naval Air Technical Training Center (NATTC). In 1953, Building 
N-121 was constructed to house the Plating School. It operated in that 
building until 1965, when plating training was discontinued. The entire 
Plating School was a small operation, training 12 to 15 students per class. 

The operation consisted of three or four tanks used for cadmium, chromium, 
copper, and nickel plating training. Only small articles such as snall 
aircraft parts and hand tools were plated. 

Waste from the Plating School at Building N-121 was discharged either into 
a dry well or storm sewer. Building drawings indicate that the 
concentrated baths would be dumped into a 600-cubic-foot, gravel-filled, 
dry well at the south side of the building. A sump in the noor drained 
all spills and wash-ups into the storm sewer. Records were not available 
of the amounts of plating performed or wastewater discharged. The 
estimated discharge from the plat.ing operation including both wastewater 
and concentrated solution was 18,000 gallons per day. 

5.4 DEGREASING AND SOLVENT CLEANING. 

5.4.1 Public Works Department (PWD). Degreasing and solvent cleaning has 
been conducted at the vehicle maintenance shop, since initiation of vehicle 
maintenance in 1943. Wastes generated by these operations have always been 
collected and stored, until being either picked up by a contractor or taken 
to DPDO for disposal. From the mid-1950s until approximately 1980, the 
material was mixed with waste oil disposed through DPDO. Since 1980, 
wastes have been collected by a contractor for off-base disposal. 
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when it was moved to aJilding N-10. After operating there from 1975 to 
1979, operations were consolidated with the NATTC laboratory in Building 
S-61. 

The photo laboratory operated by HARU was small and used only in support of 
training operations. The waste material generated by the laboratories in 
Buildings N-126 and N-10 was treated to reclaim the silver for resale, and 
the resulting biodegradable material was discharged into the sanitary 
sewer. 

5.6.2 Naval Air Technical Training Center (NATTC). The photographic lab 
has been located in Building S-61 since 1944. The photo shop supports all 
photographic operations for HAS Memphis and tenants. Approximately 90,000 
franes of film and slides and 140,000 prints are processed each year. The 
spent photographic fixer, from the developing operation, is treated to re
claim silver for resale, prior to discharge into the sanitary sewer. 

5.6.3 Recreation Department (RD). The Recreation Department operates a 
small photographic lab in Building S-60 for the use of NAS Memphis 
personnel. The wastewater from the operation is treated to reclaim silver, 
and the remaining solution is discharged into the sanitary sewer. 

5.7 GAUGE SHOPS. The Precision Measuring Equipment (PME) Shop (operated 
by AIHD) is used, presently, for calibration and repair of instr1.lllents, 
used in aircraft maintenance. Prev iousl y, its mission was repair and 
calibration of aircraft instr1.lllents • Military personnel operate the shop 
and no long-term civilian employees were identified; therefore, information 
on past waste generation and disposal practices was not available. 

5.8 ELECTRICAL SHOP. The Public Works Department has maintained an 
electrical shop in Building S-77 since the 1940s. This shop provides all 
electrical maintenance service at HAS Memphis, change-out service for 
transformers, and repair service for buildings, located on the facility. 

The primary waste material of concern is the transformer oils from out-of
service transformers which may contain PCB. In the past, transformer oils 
were collected in drums and picked up for disposal with other oils 
generated at NAS Memphis. Since PCB were of no concern in the past, some 
PCB-containing transformer oil may have been mixed with other waste oil and 
spread on roads. Currently, as transformers are taken out of service, they 
are tested to determine if PCB is present. If the transformers are found 
to be contaninated, they are stored at the PCB Storage Area until picked up 
by an approved dispo sal contractor. 

5.9 PEST CONTROL SHOPS. 

5.9.1 Public Works Department (PWD). The Public Works Pest Control Shop 
has been located in Building S-335, since 1949. A list of the estimated 
annual quantities of material used for pest control is in Table 5-2. All 
mixing and storage of pesticides and clean-up of equipnent, with the 
exception of large truck sprayers, occurs at this location. Large, truck 
sprayers are washed on the washrack at the Transportation Shop. The 
diluted wash water from equipment clean-up is discharged into the sanitary 
sewer. 
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TABLE 5-2 

ESTIMATED ANNUAL USAGE OF PESTICIDES 
AND HERBICIDES AT NAS MEMPHIS 

PESTICIDE 

Dursban 4E 
Baygon 1.5 
PX-11-Check Pest 
Sevin SOS 
Dylox 80S 
D-Phenothrin 
Diazinon 2S 
Malathion 5S 
ULD-BP 300 
Pxronl Oil 
Dichlorous, Strip 
Ban Bug Resin Strip 
Octagon Roach Spray 
Chlordane Gold Crest 
Insecticide Chlordane 
Wasp Freeze 
Hyvar x Bromacil 
Dalapon 85 
AmInate X 
Ded-Weed, Silvex 
Round-up 
Surfactant 
Atrinal/Plantregulator 
Altosid Briquets 
Malathion 57S 
Malathion 95S 
Eaton Rodent Care 
Anticoagulant 
Rozol Tracking Powder 

~12 bags per case 
24 cans per case 

c6 boxes per case 

QUANTITY 

5 gal 
8 gal 
4 gal 
32 bags 
28 cases\ 
150 cases 
600 lbs 
150 lbs 
5 gal 
14 gal 
96 dozen 
48 dozen 
3 gal 
20 gal 
10 gal 
84 cans 
150 lbs 
165 lbs 
60 lbs 
30 gal 
26 gal 
23 gal 
2 cases~ 
7 cases 
385 gal 
165 gal 
120 lbs 
24 lbs 
51 lbs 

d400 Briquets per case 



From the early 1950s, until approximately 1970, 15 mosquito barrels were 
located at various bridges and streams on the facility. The barrels were 
filled wi th No. 2 fuel oil and allowed to drip on the water to form a film 
for mosquito control. In the early 1970s, when more emphasis was placed on 
water quality, the practice was discontinued. 

The Pest Control Shop responsibilities include food-service roach and mice 
control; housing roach, flea, wasp and mice control; fence-row weed 
killing; mosquito fogging; limited termite control; and larvacide of 
standing-water areas. 

The shop also maintains a biological, fly-control program on the North 
Canplex, in the stable area. For the last two years, this program has 
consisted of periodic release of Pteromalids wasps to control the ny 
population. It has been more successful than previous attempts and 
requires less manpower. Assistance, in selection of materials and methods 
for conducting the various pest control functions, is provided by the 
SOUTHNAVFACENGCOH entomologist. 

5.9.2 Recreation Department eRD). The Recreation Department has its own 
certified pest control officer. Most of the activities handled by the 
Recreation Department relate to the use of herbicide for weed control at 
the golf course. On the rare occasion when pesticides are used, the Public 
Works Department Pest Control Shop provides supervision. Pesticides used 
by the Recreation Department are stored in Building 5-335. 

5.10 BOILER PLANTS. Steam is provided to the facility by two individual 
steam plants and distribution systems. Building 5-75, on the South 
Complex, is the largest steam plant, with five boilers, with a combined 
capaci ty of 300,000 pounds per hour, at 125 pounds per square inch gauge. 
The boilers are natural gas-fired with a fuel oil backup. Three, 
100,000-gallon tanks are used for back-up fuel. Until 1978, stean was 
provided to the North Complex by six boilers, located in aJilding N-15, 
capable of prov iding 90,000 pounds per hour of stean, at 100 pounds per 
square inch gauge. In 1978, the North and South complex steam lines were 
joined together to allow Building 5-75 to provide all the steam 
requirements. The aJilding N-15 steam plant was demolished in 1983. 

Boiler blowdown nuctuates, substantially, between the winter and summer 
months and ranges between 5,000 to 10,000 gallons per day. The boilers are 
cleaned annually for inspection. Reportedly, only high-pressure water is 
used in the cleaning operation. The effluent is discharged to the storm 
sewer. Containers, for the chemicals used in boiler water treatment, are 
rinsed when empty and taken to DPDO for disposal. This practice has been 
established for 10 to 12 years. Prior to the initiation of DPDO disposal, 
some of the chemical containers were reportedly disposed of at the 
landfill. 

The second steam system provides steam to the old hospital. The steam 
plant, Building E-11, at the old hospital, provided 75,000 pounds per hour, 
at 100 pounds per square inch gauge, using five locomotive-type boilers. 
The plant was abandoned and replaced by a new plant, Building 773, 
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containing two boilers with a total capacity of 16,000 pounds per hour. 
The new plant provides service to the old hospital buildings, which is 
currently used by CNTECHTRA. 

The NRMC, Building H-100, has its own steam plant within the building which 
consist of three boilers with a total capacity of 36,000 pounds per hour. 

5.11 AIR CONDITIONING AND REFRIGERATION SHOPS. 

5.11.1 Public Works Department (PWD). The Public Works Department 
maintains an air-conditioning and refrigeration shop in aJllding S-184. 
Shop personnel are responsible for maintenance of small, on-base 
air-conditioning and refrigeration units. Maintenance of the large 
air-conditioning and cooling towers is handled by a contract service 
agreement. 

Primary wastes, generated by the shop, are acid solution used to clean 
canpressor coils and waste oil drained from the compressors. The coils are 
cleaned yearly with a· sulfuric acid solution, to remove build-up which 
causes plugging of the coils. The used solution is neutralized and 
discharged to the sanitary sewer system. Oil, drained from compressors, is 
collected from the units and taken to the oil storage tank at the 
Transportation Shop for off-base disposal. 

5.11.2 Naval Air Technical Training Center (NATTC). A small refrigeration 
shop, located in aJilding S-51, is used in conjunction with training 
operations. Wastes generated include small anounts of Freon, oils, and 
acids which are disposed of through the Public Works Department. 

5.12 BATTERY SHOPS. 

5.12.1 Public Works Department (PWD). A small, battery storage area is 
maintained adjacent to Building S-76. Batteries which provide power to the 
emergency lighting system are stored in this area. In addition, 
vehicle-replacement batteries are stored here by the Transportation 
Department. Since this is, primarily, a storage area, wastes are not 
generated • 

5.12.2 Aircraft Intermediate Maintenance Department (AIHO). The AIMD 
battery shop provides battery maintenance and repair for the ground support 
equipment shop, as well as for various aircraft. The primary user of the 
battery shop is the ground support equipment shop. The battery locker was 
moved from aJllding N-126 to aJllding N-102, in early 1983. An estimated 
50 to 60 batteries per month require servicing and charging, and 5 to 8 
batteries per month must be replaced. Spent batteries, wi th electrolyte, 
are turned in to DPDO for resale. Batteries were reported to have been 
disposed of through DPDO, at least, since the mid-1950s. 

The only waste that has been generated by the battery shop is a small 
amount of electrolyte, resulting from spillage during filling operations. 
This electrolyte is washed from the battery top (or the surface on which 
spilled), neutralized with sodium bicarbonate, and nushed down the sink 



drain into the sanitary sewer. I Since electrolyte is not normally removed 
from any of the batteries before disposal, only small quantities of acid 
are generated. 

5.12.3 Naval Air Technical Training Center (NATTC). NATTC operates a 
school for the maintenance of aircraft ground support equipment. The only 
battery shop utilized by the school is for ground support equipment. The 
small amount of waste electrolyte generated by the battery shop is 
neutralized with sodium bicarbonate, prior to discharge into the sanitary 
sewer. Due to the few ground support vehicles, use of this battery shop 
and generation of waste is minimal. 

5.12.4. Construction Battalion Unit-404 (CBU-404). CBU-404 maintains a 
small battery shop in the corner of A Canpany Maintenance Shop. On~y 
thirty-one vehicles are assigned to the battalion; battery maintenance 
performed is for those vehicles. Electrolyte is turned in with the 
batteries, to the property disposal office. The small amount of 
electrolyte spillage is simply washed to the ground. 

In 1982, a pit was dug and filled with limestone gravel in anticipation of 
the disposal of battery electrolyte. For environmental considerations, the 
pit was never used and was filled with dirt, a short time later. 

5.13 VEHICLE MAINTENANCE SHOPS. 

5. 13. 1 Public Works Department (PWD). The. Pub lic Works Depar tment 
operates a vehicle maintenace shop in Building S-9 (since 1943) which is 
responsible for normal maintenance and repair of vehicles used at the 
facility. Wastes generated at this shop include spent oils, battery acid, 
and cleaning solvents. All of the materials generated at the shop are 
collected and transported from NAS Memphis for reuse or disposal. Since 
approximately 1978, all oils from vehicles and shop areas within the PiD 
have been stored in a 500-gallon tank, until adequate quantities are 
generated for pick-up. The tank is pumped out two or three times annually. 
Prior to 1978, quantities generated were in the SaDe range (1,000-1,500 
gallons), but the waste oil generated was collected in 55-gallon drums, for 
disposal. Selling of waste oil dates back at least 20 years. However, 
some of the oils generated were spread on roads for dust control, during 
suumer, until 1970. Battery elec:trolytes and solvents are also stored in 
55-gallon drums, until adequate quantities are on hand for pickup. Since 
1980, batteries and drained electrolytes have been picked up at the 
transportation yard by an off-base contractor. Between 120 to 150 
batteries are replaced by the shop, annually. Prior to 1980, batteries 
were transported to the DPDO yard for storage, prior to disposal. The 
practice of disposal through the DPDO yard, reportedly, dates back to the 
1950s. 

5.13.2 Aircraft Intermediate Maintenance Department (AIHO). A maintenance 
shop is located in Building N-102 for the ground support equipment (GSE) 
utilized by AIMD. Wastes generated by the shop include spent engine and 
hydraulic oils, cleaning solvents, mineral spirits, and other compounds, 
normally associated with vehicle maintenance. 
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Spent oils and chemicals are segregated and are stored in drums outside the 
shop. When drums are filled, the Public Works Department coordinates 
removal by a contractor to an approved off-site facility. 

5.13.3 Naval Air Technical Training Center (NATTC). A series of vehicle· 
repair and maintenance shops are located in buildings 5-228 through 5-231. 
These shops use small anounts of dry-cleaning solvent and carbon-removing 
compounds in teaching students proper methods of maintaining ground support 
equipment and other engines utilized by the Navy. Less than ten gallons of 
waste solvent are generated each month, by the various maintenance shops. 
The spent solvents generated by the shops are stored in 55-gallon drums 
outside the buildings, until disposal by an off-site contractor. 

5.13.4 Construction Battalion Unit (CBU-404). A vehicle/heavy equipment 
shop is located in Building 5-344, for maintaining vehicles and equipment 
assigned to the unit. This shop generates the usual wastes expected from 
an organizational shop, including mineral spirits used for degreasing, 
hydraulic and engine oils, scrap metal, rubber, and other parts from the 
equipment. Waste oils are collected by the fuels branch for consolidation 
with oil from other facility waste generators and subsequent resale. 
Non-hazardous solid waste is picked up by a contractor and transported to 
the Shelby County Landfill. 

5.13.5 Other Shops. Other vehicle maintenance shops include the auto 
hobby shop, in Building N-114, operated by the Recreation Department, and 
the Navy Exchange Serv ice Station, located at aJilding 341. These two 
shops are primarily for automobile servicing and the major waste generated 
is waste oil and lubricants. Waste oils from each of these shops are 
collected in drums and then consolidated with oil from the rest of the 

._ facility for resale. No other potentially-hazardous wastes are generated 
by either the service station or the auto hobby shop. 

5.14 FIRE FIGHTING TRAINING. The Fire Fighting School is operated by 
NATTC to train naval personnel in the proper techniques of extinguishing 
fires, related to aviation. The training area consists of three small 
concrete pits and two large mats. JP-4 is used to sustain fire in each of 
the areas. 

Approximately 300 students are trained each year and approximately 1,800 
gallons of JP-4 are required for operation. The fuel is delivered by the 
Fuels Branch and stored on-site in one of the four underground tanks (one 
5,000-gallon tank and three 2,000-gallon tanks. Each time a fire is 
needed, the required' vo11.llle of fuel is pumped via underground lines to the 
appropriate pit or mat. 

The small concrete pits are used for practice with hand-held fire extin
guishers. For each class (10 to 15 students), approximately 40 gallons of 
fuel is poured into the pit and ignited. After each student has extin
guished the fire, it is re-ignited. The process is repeated until all fuel 
is burned out. Any fuel remaining at the end of the class period is 
allowed to burn out. ' 

The large mats are diked containers with a simulated cockpit in the center. 
Large fires are put out with a mixture of foam and water to provide 



practice with large-scale equipment and fire trucks. The water that 
accumulates in the pit (from fire fighting and rain water) is run through 
an oil-water separator before piped discharge into the sanitary sewer. The 
JP-4 collected in the separator is stored in a small tank before being 
recycled to start other fires. 

Since waste fuel and oil is not generated and the water is discharged to 
the sanitary sewer, the major chance for contamination is from overflow of 
the oil-water separator. In the event that the oil-water separator 
overflows and the storm sewer is flooded, a surface discharge results. 
This sur face discharge would be contaminated with fuel which could affect 
the environment. 

5.15 MEDICAL AND DENTAL FACILITIES. The Naval Regional· Medical Center 
(NRHC) Memphis provides medical and dental care to eligible naval personnel 
and beneficiaries, as well as to eligible civil service beneficiaries. 
NRMC consists of the main, 230-bed, Medical Hospital and Center, and the 
South Complex Branch Clinic, which contains medical and dental facilities. 

5.15.1 Medical. The NRHC Hospital provides a range of medical services 
including general surgery, family practice, obstetrics and gynecology, 
psychiatry, physical therapy, and emergency medical service. Facilities 
include a radiOisotope laboratory, X-ray machines, and clinical and 
anatomic pathology labs. Outpatient clinics are at the hospital and at the 
Branch Medical Clinic (Bldg. 771). None of the current waste management 
practices represent a hazard or even a potential health .and safety or 
environmental risk. 

Low-level radioactive wastes generated by the Radioisotope Laboratory and 
by the Nuclear Medicine Department are stored on-site, until no longer 
radioactive, and then disposed of in the Shelby County Landfill (see 
Section 6.10). Pathological wastes from pathology laboratories, the 
morgue, and from treatment of infected or isolated patients are incinerated 
in a natural gas-fired pathological waste incinerator located in the 
basement of the hospital. The incinerator ash is stored in cans until sent 
to the county landfill. 

Approximately 1, SOO gallons of spent photographic fixer solutions from the 
hospital and clinic X-ray labs are generated every year. The solution is 
processed through silver recovery cartridges attached to the developing 
equipnent, and the treated solution is discharged to the sanitary sewer 
system. The reclaimed silver is turned over to DPDO for resale. Non
hazardous 'solid wastes from· hospital operation and wet garbage from the 
food service are disposed of by contractors at the Shelby County Landfill. 
Greases are sent to a rendering company. Sanitary waste from the hospital 
and the clinic are processed by the HAS Memphis sewage treatment plant. 

From 1944 to 1972, major medical services were housed in a 44-unit, 600-bed 
facility, just east of the existing NRMC. Low-level radioactive wastes 
were generated by the old hospital in small quantities, just as now. 
During the last few years of the old hospital's operation, it is likely 
that these wastes were treated in much the sane fashion as they are today, 
but it is P9ssible that some dry, contaminated wastes, i.e., used syringes, 
lead containers, could have been deposited in the landfill on the southeast 



corner of HAS Memphis. Since the isoto~7 used in the late 1960s wi th the 
longest half-life (270 days) was Cobalt ,any radioactive waste deposited 
in the landfill would not be detectable now. 

All types of pathological wastes from the old hospital and remains from the 
morgue were burned in an old, locomotive-type (Kewanee), brick-lined boiler 
(Building E-1". Li ttle or no boiler ash required disposal, and ny a'sh 
emissions from the boiler stack were not controlled. Use of the boiler, 
which is now being demolished, was discontinued when the new hospital was 
opened. Before demolition began, all friable asbestos in the boiler 
building was removed according to EPA specifications. 

Spent, photographic fixer solution from the old hospital was processed 
through silver recovery cartridges for a number of years. The date that 
these cartridges were first used could not be determined. It is thought 
that the old films were sent away for silver reclamation processing. 

Several dispensaries have been located at various times around NAS Memphis 
including the main dispensary (Building N-22, now demolished), Building 
S-61 and possibly aJilding S-52. The only waste stream which might be of 
concern is the spent X-ray fixer solution, from film developing at the old 
main dispensary (aJilding N-22). This solution was not processed for 
silver recovery before being poured down the drain. The pipes underneath 

old building site could have a silver coating from the was~e solution, 
ut due to their location and state of disuse, the pipes should not pose a 

hazard to ground water. 

5.~5. 2 Dental. The Dental Clinic is located in aJilding 771, with the 
Branch Medical Clinic. It consists of two branches, general dentistry and 
oral-maxillofacial. The general dentistry program provides preventive 
dentistry, restorative, prosthetic, endodontic, and periodontic services, 
all on an outpatient basis. The oral-maxillofacial program deals with oral 
and maxillofacial pathology, trauma, and acquired or developmental defects. 
Spent X-ray fixer solution and amalgam scraps, with Mercury halide (HgX) 
solution, are two kinds of hazardous wastes generated by the dental 
service. The waste fixer solution is sent to the hospital X-ray department 
for processing. Amalgam waste is kept in a stainless steel container, 
covered with HgX solution for mercury vapor reduction. When full, the 
containers are transferred to the DPDO. Approximately ten pounds of 
amalgam scrap and eight gallons of HgX solution are generated, annually, by 
the Dental Clinic. 

At one time, the Dental Clinic was located in aJilding S-61 or Building 
S-52. Since it was not possible to determine when silver recovery 
cartriges were first used in film processing labs at NAS, it must be 
assumed that some of the silver-containing waste fixer solution was poured 
down the drain in this building. The amalgam wastes were probably 
reclaimed by DPDO • 

• 16 Water Treatment Plants. Two water treatment plants are currently in 
use (buildings S-75 and N-78). Both treatment systems provide the sane 
treatment, i.e., chlorination, lime-adjustment, fluorination, and 
fil tration. Backwash from the filtration system is di scharged to the 
sanitary sewer system. The backwash of the filters is accom~lished by 



nushing clean water through the filters, at a high rate, to remove the 
material collected from the water during treatment. Backwashing occurs 
when the head loss reaches an unacceptable level through the filters. The 
quantity of backwash will not exceed five percent of the water treated. 
Fluoride drums are washed after they are emptied and taken to DPDO for 
disposal. Chlorine cylinders utilized for chlorination of the water are 
handled on an exchange basis. Other wastes generated at the plant are 
disposed of as normal solid waste. 

5.17 AIRCRAFT MAINTENANCE AND SERVICING. Aircraft stationed at HAS 
Memphis are serviced by A!HD, NATTC, and NARU. A!HD and NARU are 
responsible for servicing the operational aircraft assigned and NATTC is 
responsible for training Navy personnel in proper servicing techniques. 
Each of these organizations generates a variety of waste oils, hydraulic 
and engine oils, greases and lubricants, and solvents and degreasers. 
Wastes from each of the organizations are consolidated in drums for 
disposal or resale. 

The largest generator of waste materials is AIMD, followed by NARU. NATTC 
generates a very small amount, due to the mission of the organization. 
Large quantities of waste products are not generated by any of these 
organizations. 



CHAPTER 6. MATERIAL HANDLING--5TORAGE AND TRANSPORTATION 

6.1 INTRODUCTION. NAS Memphis has a variety of material handling areas. 
Areas such as rubble handling, garbage disposal and normal supply 
operations have been omitted from this report since those operations are 
not associated with hazardous materials. 

Since the NAS Memphis mission is technical training, large scale industrial 
operations that require major material storage and transportation are not 
present at the base. The following sections discuss those operations which 
may involve the storage and transportation of hazardous material. 

6.2 MATERIALS STORAGE: DEFENSE PROPERTY DISPOSAL OFFICE (DPOO). The 
Defense Property D:l.sposal Office has operated a storage yard on the South 
Complex since the early 19503. The disposal yard serves as a temporary 
holding facility for inert scrap material that is to be disposed by the 
Memphis DPDO office. Until approximately 1980, batteries generated by the 
various NAS Memphis activities were stored in the yard and disposed, at 
least, on an annual basis. Sane nUctuation has occurred in the quantity 
of batteries handled by the yard, but a typical quantity was identified as 
40,000-50,000 lb/yr. Since the 19503, batteries have primarily been 
received without the battery acid being drained and stored at a deSignated 
location within the yard. Reportedly, no hazardous wastes have been stored 
or maintained at the NAS Memphis DPDO storage area, with the exception of 
the battery acid and one reported disposal of pesticide material. 
Materials that may be considered hazardous are stored by the Public Works 
Department prior to removal off-site. Since the late 19603, DPDO has hired 
an outside contractor for on-site pickup and disposal of hazardous waste 
materials at a permitted off-site facility. 

6.3 CHEMICALS AND HAZAROOUS MATERIALS STORAGE. DJe to the mission of NAS 
Memphis (i.e., training), large quantities of chemicals or other hazardous 
materials are not used in industrial operations or generated by the various 
shops. The chemicals that are used and the hazardous wastes that are 
generated are stored in the vicinity of the user or generator. A central 
storage area does not exist for chemicals or other hazardous materials. 

6.4 PETROLEUM, OILS AND LUBRICANTS (POL). The major uses of POL at NAS 
Memphis are as fuels for steam generation, aviation fuel, and motor 
vehicles. The types of fuels used and the major storage locations are 
summarized in Table 6-1. Approximately 15 additional small tanks (capacity 
less than 1,000 gallons) are used at various locations around the facility 
for storing fuel for emergency generators. 

Prior to 1967, many small fuel oil tanks were located near barracks, 
residential houses, and other locations around NAS Memphis. These small 
tanks were used to store heating oil, before natural gas was installed in 
1967. As the tanks were taken out of service, the oil was pumped from each 
tank. Some of the tanks were removed, some filled with sand, and some 
filled with water. No record was found of the locations of these tanks or 
of any of the present tank conditions. 
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TABLE 6-1 

LOCATION AND CAPACITY OF POL STORAGE TANKS 

TYPE (F FUEL 
STORED 

Steam Generation/ 
Space Heatins Fuel 

No. 2 Fuel Oil 

No •. 6 Fuel 011 

Aviation Fuel 

JP-4 

AVGAS 

AV-LUBE 

Vehicle Fuel 

MOGAS 

Diesel 

6-2 

BUILDING 
NUMBER 

N-1239 
N-304 
N-3 (1558) 
BOQ 
Staff 1 (E-84) 
Staff 2 (E-85) 
Hosp 1 
Hosp 2 
S-599 
8-89 
N-91 

S-l (1557) 
S-2 (1556) 
S-1240 

336 
337 

N-303 
N-1241 

N-l (369) 
N-2 (370) 

N-1242 
N-1243 
S-l 
S-2 

N-301 

TANK 
CAP~CITY 

(xl0 GAL) 

100 
100 
25 
18.5 
10 
10 
12 
12 
2 
2 
3 

100 
100 
100 

420 
420 

25 
25 

8 
8 

15 
15 

8 
4.5 

7.5 



Sp111 Control. A spill prevention, control, and countermeasure 
plan has been in effect for NAS Memphis since the early 1970s. All 

)ve-ground tanks and loading areas are properly diked to prevent runoff 
case of spillage. Runoff water from each of the loading areas is passed 
'ough an oil-water separator prior to discharge to the storm sewer 
,tem. 

'ore oil-water separators were installed at the fuel-loading areas, 
!never the oil-water sludges frem the storage tanks were removed, they 
'e simply run out on the ground near the tank. Even though this sludge 
I mostly water, it was cOlllDon practice to punp from the tank until oil 
, fuel) ran from the pipe. This caused a small anount of 011 to be 
,lled on the-ground during each de-sludging operation. With the addition 
the oil-water separators, the sludge was first passed through the 

'arators, the water was discharged, and the oil reclaimed. 

le small anounts of fuel and oil spillage are evident by stained areas 
the ground and have occurred at many of the tank loading areas, no major 
spills have been recorded since the early 1970s. The only reported 

Us consisted of five to ten gallons of fuel, inadvertently run on the 
md when the hoses were drained during filling operations. Reportedly, 
several occasions, this oil-filled dirt was loaded and taken to the 
~h Side Land fill. 

sal. The Supply Department, Fuels Branch is responsible 
~~~~n~o~ fuel oil and motor vehicle fuel, after delivery to the 

by a contractor. Collection of waste o11s and solvents for 
IOrary storage, until disposal by sale can be arranged, is also the 
onsibillty of the Fuels Branch. Old 25,000-gallon fuel storage tanks 
used for waste storage. 

r to the time the 011 resale was initiated in 1971, waste oil was 
only used as a road sealant to aid in dust reduction. Reportedly, all 
led roads surrounding the facility were sprayed for dust control. This 
~ice was discontinued about 1970. Waste oil was also burned in the 
2 generation plants until the sale of the waste oil I~S initiated. 

, 10,000 gallons of waste POL is currently generated at NAS Memphis 
Illy. The annual quantities generated in the past were similar, with 
I occurring in the early 1950s and 19603. This POL consists of waste 
lle oil, machine cutting oil, hydraulic fluid, petroleum-based 
aSing solvents, and any other oily waste. 

PESTICIDE STORAGE. The Public Works Department operates the pest 
01 progran for NAS Memphis. Approximately one year's supply of 
3ides is stored at the Public Works Pest Control Shop (B.l11ding 
). A list of these chemicals and the approximate quantities stored 
isted in Table 5-1. Building S-355 has been used for pesticide 
~e, since the early 19503. 
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The Pest Control S10p and adjacent buildings have been nooded twice in 
recent years. In addition to the major noods, moderately heavy rains oc
casionally cause from one to two inches of water to stand inside !1Jilding 
S-335. Since all materials are stored on shelves above noor level, thi s 
nooding doesn't affect materials. Reportedly, no materials have been 
danaged or lost as a result of nooding. 

6.6 POLYCHLORINATED BIPHENYL (PCB) STORAGE. Currently, five in-service 
transformers at NAS Memphis have been identified as containing PCB. Table 
6-2 shows the location of these transformers and the quantity of PCB 
material in each transformer. Reportedly, all of these transformers are in 
good condition (no leaks) and only one minor leak has occurred in the past. 
These transformers are all located on concrete pads. 

TABLE 6-2 

IN-5ERVICE PCB-CONTAINING TRANSFORMERS 

IDENTIFICATION 
NUMBER 

G-859869A 
G-859869B 
37198 
MGB-0125 
MGB...Q124 

LOCATION 
(BLDG NO.) 

H-100 
H-100 
H-98 
S-769 
S-769 

VOLlJofE OF 
PCB CONTAINING 

MATERIAL (GALLONS) 

205 
205 

73 
670 
760 

In addition to the transformers containing PCB, several capacitors around 
the facility are also known to contain PCB-contaninated oils. These 
capacitors are presently in service and reportedly in good condition. 

Eight out-of-service PCB-containing transformers were stored at NAS Memphis 
awaiting disposal at the time of the on-site survey. These transformers 
were stored in the open area to the west of Building S-242 on a concrete 
pad. The disposal of the transformers had already been scheduled through 
DPDO. Records indicate that nine 55-gallon drums containing synthetics and 
PCB were stored in the area, in 1980. 

No areas of PCB contamination at NAS Memphis were identified during the 
survey. In the early days of the facility activity (1942 through 1970), 
PCB-containing transformer oil was probably mixed with other waste oils, 
which were spread on the dirt roads on the facility to minimize dust during 
the summer. Portions of the PCB-containing oil may also have been disposed 
at the South-Side Landfill. Records indicate efforts to label PCB 
transformers occurred, at least, as early as 1978. 
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PCB contanination incident did occur and has been cleaned up. The 
rete swimming pools, one at the CPO Club (Building S-191) and the other 

at the NCO Club (Building S-80) , had PCB-con~anination problems which 
resulted from the original asphalt pool liners which were put in around 
1945. During the cleanup, all filter media (sand, pea gravel, and rocks) 
were removed and the liners on pool sides and bottoms were taken out. All 
of this was placed in sealed 55-gallon drl.llls and stored in the pool at 
Building S-80. Eventually the druns were shipped out to a hazardous waste 
disposal area. The pool at Building S-80 was caved in and covered over. 
The pool at Building S-191 is still empty. 

6.7 STORAGE LOTS AND SCRAP YARDS. A drun storage area is located on the 
South Complex, adjacent to the western boundary of the facility. Drainage 
from this area is into a major north-south drainage ditch along the western 
boundary, which ultimately discharges to Big Creek Drainage Canal. This is 
the sane ditch which receives drainage from the PCB transformer storage 
area. The drun storage area is deSignated as Building S-175. The only 
naterials stored at the site, at the time of the survey, were hydrofluoric 
acid and methanol. 

NAS Memphis has never had a deSignated scrap yard (other than the DPDO 
rard). However, several areas have been used temporarily as scrap yards, 
luring construction and demolition projects. The area currently used for 
storage of PCB transformers was used for storage of sand and gravel until 
~our to five years ago. 

) MATERIAI..S AND WASTE TRANSPORTATION. Solid waste generated at the 
'acility is presently transported off-site by contractor personnel. Since 
,he South Side Landfill was closed (1970), all residential and other 
lon-hazardous trash and garbage has been transported to the Shelby County 
unicipal Landfill. Contractor personnel are responsible for every aspect 
f waste handling, from pickup at the various generation points, to 
isposal in the landfill. 

azardous solid waste is collected at a central point before disposal by a 
)ntractor at an approved hazardous waste landfill, located off-base. The 
Jblic Works Department is responsible for proper collection, storage, 
laracterization, and container-marking before pickup by the contractor. 

,9 ORDNANCE. As a technical training center, NAS Memphis is not 
Ithorized to handle anything larger than Class B ordnance. While practice 
IIDbs an~ inert rockets are loaded on aircraft, on-site, for training 
Irposes, no practice bombing ranges are located at· the activity, so no 
lent bombs or rockets are at HAS Memphis. The only ordnance operation 
esently located at the facility is one small pistol firing range, Which 
s been used, since the late 1940s, for weapons qualification. A skeet 
nge was also located in the area near the current pistol range location, 

the 1950s. A small indoor pistol range has been located on the north 
:Ie of NAS Memphis, since the late 19405. A rifle range was also located 

the North Complex, in the past. The exact location of the range is 
and all remains of the range have been removed. No significant 

waste generation or disposal was reported from either the past or 
present firing range activity. 
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NAS Memphis has an allocation of less than 60,000 rounds per year of small 
arms anmunition which includes .45 and .38 caliber, and 00 buckshot. All 
ammunition for use at NAS Memphis is ordered through the Supply Department. 
Upon arrival at the facility, personnel at the Armory are notified and 
pickup and storage of the ammunition is performed by the ordnance 
personnel. All amuni tion is either stored at the Armory, in Building 
S-159, or in one of the magazines. 

Disposal of ordnance materials is accomplished by transportation to Fort 
Campbell, Kentucky. 

6.10 LOW-LEVEL RADIOACTIVE WASTE STORAGE. The radioisotopes used for 
diagnostic and treatment purposes in the NRMC Hospital are received, stored 
and dispersed by the Nuclear Medicine Department, on the second noor of 
NRMC Hospital. Table 6-3 lists the isotopes currently in use and their 
half-lives. The procedlres discussed below have been followed since the 
new hospital was occupied in 1972. 

TABLE 6-3 

RADIOISOTOPES CURRENTLY IN USE AT NRMC 

ISOTOPE HALF LIFE 

13 hours 
60 days 
8.05 days 
6 hours 

The hospital a..clear Regulatory Commission license allows liquid wastes, 
containing less than one microcurie of these isotopes, to be dumped into 
the sanitary sewer system. Most isotopes are received and dispensed in 
test packages containing individual patient dose quantities of a microcu~ie 
or less. Since the isotopes excreted by the patient are in an anount less 
than a microcurie, they are discharged directly into the sanitary sewer 

. system. 

Solid, low-level radioactive waste generated by the MRMC Hospital is in 
very low quantity and radioactivity. It consi sts 0 f con tam ina ted 
packaging, syringes, gloves, and other miscellaneous medical treatment and 
laboratory equipment. The waste is collected in marked 55-ga1lon drums and 
stored in a secure, cement-block room, in the basement of the hospital, for 
a period of ten half-lives of the longest-lived radioisotopes in each one. 
At the end of this time, radioactivity in the dr\.llls is very low and the 
drums are disposed of, by permit, in the Shelby County Landfill. The 
annual volume of low-level radioactive waste generated at NRMC Hospital is 
approximately three 55-gallon drums. 
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ioactive material and waste handling practices at the old hospital are 
uncertain, but a radiology department existed from the beginning of 
operation, in 1943. Radioisotopes were used for diagnostic and treatment 
purposes at least as early as 1967. Table 6-4 lists isotopes known to be 
used in the old hospital. Isotopes were received and dispensed in 
individual dose syringes by the Nuclear Medicine Pharmacy or the Radiology 
Department. Used containers and syringes were collected by the same 
department for storage and disposal. 

ISOTOPE 

99mTc 198Au 
197Hg 
57Cr 
85Sr 
57Co 
13 1I 

TABLE 6-4 

RADIOISOTOPES USED AT OLD NRMC 

USE 

Brain scan 
Liver scan 
Kidney scans 
Spleen scans 
Bone scan 
Schillings test 
Placental localization 
Lung scans 
Thyroid therapy 
Thyroid uptake 

HALF LIFE 

6 hours 
65 hours 
65 hours 
27.8 days 
64 days 

270 days 
8.05 days 

Information on waste handli.:ng procedures, in the earlier years of hospital 
operation, was not available. Repeated attempts were made to find 
individuals who might have worked in nuclear medicine, but none could be 
located. P.ersonnel from the old hospital did not report any special 
procedures or specific low-level radioactive waste handling contracts. 
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CHAPTER 7. WASTE PROCESSING 

7.1 INTRODUCTION. This chapter reviews th~ various methods of waste 
processing used at NAS Memphis. Sewage treatment, waste fuel and solvent 
recycling, incineration, and solid waste disposal are discussed. With the 
exception of wastewater treatment, very li ttle waste processing -is 
conducted at the facility. Only SIlall anounts of waste products are 
generated by operations at NAS Memphis, which makes on-site processing of 
material for re-use or alternate use uneconomical. The processing of waste 
materials is primarily confined to the collection and storage of material, 
until transportation off the facility can be accomplished. 

7.2 SEWAGE TREAIMENT PLANT. A number of modifications of the NAS Memphis 
wastewater treatment system have occurred throughout its years of 
operation. During early years (1941-1954), separate wastewater treatment 
facilities were maintained on the North and South complexes. The North 
Complex plant was an activated sludge plant, conSisting of a settling tank, 
aeration tank, digester, and final clarifier. Use of the plant was 
discontinued around 1954, at which time the wastewater from the North 
Complex was discharged to the South Complex treatment plant. The North 
Complex plant was then demolished. 

The South Complex Treatment Plant, which has been in operation since 1941, 
consists of an Imhoff tank for primary treatment, followed by two trickling 
filters, final clarifiers, and chlorination for secondary treatment. 
Efnuent from the treatment plant discharges to Big Creek Drainage Canal 
under the State of Tennessee National Pollutant D:l.scharge Elimination 
System (NPDES) Discharge Permit No. TN 0000698. 51 udge from the final 
clarifiers is pumped to the sand drying beds and disposed of (after 
adequate drying) at the Shelby County Land fill. 

For a period starting in 1969, a portion of the wastewater was treated by a 
two-cell oxidation pond or lagoon, located south of the Big Creek Drainage 
Canal. Use of the ponds was discontinued in 1978, when the pipeline across 
the canal collapsed. These lagoons are discussed in Chapter 8. 

7.3 WASTE FtJEL AND SOLVENT RECYCUNG. Waste fuel and solvent recycling 
has never been conducted on a large scale at NAS Memphis. Fuels, oils, and 
solvents are reused to whatever extent possible, but once spent, oils and 
solvents are generally disposed of by a contractor. Those waste materials 
generated in sufficient quanti ties are, however, collected for resale by 
the DPDO. The fire department has used from 55 to 100 gallons per month of 
waste fuel for training of fire fighting crews, since 1960. Reportedly, 
some of the waste fuel was burned at the stean plants or incinerators, 
prior to the 1970s. 

7.4 INCINERATORS. Reportedly, incinerators were used for the destruction 
of pathological waste at NRMC and on the North and South complexes for 
destruction of classified docunents and other paper waste. Ash from each 
of these incinerators is placed in standard trash cans and disposed of in a 
sanitary landfill. Currently the ash is disposed of in the Shelby County 
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fill; in the past, however, it was disposed of at the South Side 
dfill. Only small quantities of ash are generated by these operations. 

Pathological waste, infectious waste, surgery room waste, and other 
contaminated wastes have been incinerated in a natural gas-fired 
incinerator on the east side of Bullding 100, since 1972. Access to this 
incinerator is in the basement. This incinerator was designed to comply 
with air pollution regulations. Prior to construction of the new hospital 
in 1972, pathological waste was incinerated in an old locomotive-type 
boiler located in Building E-ll. Other wastes (paper) generated by the old 
hospi tal were burned in the incinerator located in 8Jllding E-l0, but it 
was abandoned in the 19503. 

A classified doc\JDent incinerator is currently located behind 8Jllding 
5-75. The incinerator uses natural gas as a fuel source to ensure complete 
incineration of the classified material being burned. This incinerator was 
previously located just east of Building N-15 and was designated as 
Incinerator No. 1579. It provided the same function at this location. 

An additional classified doc\IDents incinerator, used during the 19603, was 
located on the North ~mplex near the abandoned wastewater treatment plant 
site. This incinerator has been abandoned and removed and the exact 
location of the unit is not readily determined. 
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CHAPTER 8. DISPOSAL SITES AND POTENTIALLY-CONTAMINATED AREAS 

8.1 INTRODUCTION. ·Each of the sites identified during the Initial 
Assessment Study are discussed in this chapter. Information was compiled 
fran a combination of personal interviews, record reviews and on-site 
investigation. Table 8-1 summarizes the sites identified during the survey 
and gives map coordinates for their location on the 1981 general 
development maps. Specific information concerning recommendations relating 
to each of the sites is presented in Chapter 3. 

The primary concern for the HAS Memphis area is ground water contamination. 
Ground water underlying the facility is shallow, the water table ranging 
from three to nine feet below surface. The shallow ground water of the HAS 
Memphis region has been shown to be hydraulically-linked to the Memphis 
Sand, an artesian aquifer used in the area for potable and industrial water 
supplies. NAS Memphis obtains its water supply from six wells located in 
this deeper aquifer, within the boundaries of the facility. The city of 
Millington also obtains its water supply fran a well field in the deeper 
aquifer approximately three-tenths of a mile west of NAS Memphis. The 
Memphis Sand' aquifer is also used by the city of Memphis for a portion of 
its water needs. 

Surface drainage for the entire facility is ultimately to Big Creek 
Drainage Canal. Although fish were observed in sane of the large perimeter 
drainages, there is no indi9ation that the drainages are sui table for 
recreational activities. While sane of the drainage ditches on NAS Memphis 
have been used in the past for discard of fluid wastes generated by various 
shops, no indication that this practice has continued to the present 
exists. 

8.2 SITE 1, FIRE DEPARIMENT DRILL AREA. As shown on Figure 8-1, the Fire 
Department Drill Area is located in the northwest quadrant of the North 
Complex, at the end of abandoned Runway 9. The lX'ill Area consists of a 
300-foot-long segment of the 200-foot-wide runway. The asphalt runway is 
in poor condition (Figure 8-2) and has numerous cracks which have grass 
growing through them. 

The area was used for fire fighting training at a simulated crash site, 
from 1960 through 1981. The sheli of an aircraft situated at the center of 
the asphal t pad was set on fire wi th JP-4 or other waste fuel to allow 
students to practice extinguishing the fire. Training sessions were 
conducted approximately once per month and 55 to 100 gallons of fuel were 
used during each session. A tank is located iamediately east of the 
aircraft shell wi thin a containment area constructed of railroad rails. 
The tank, apparently used to simulate an aircraft cockpit, is elevated on a 
steel pallet and appears to have been unused for some time. A second tank 
is located on the northwest side of the asphalt pad and is elevated on a 
steel stand. This tank has a capacity of approximately 200 gallons and was 
apparently used for storage of fuel used for the fires. This tank has no 
containment and it has been out of service for some time. 
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traverse along Big Qreek Drainage Canal adjacent to the landfill 
indicated only minimal ground water seepage entering the canal above the 
water line, at the time of the on-si te survey. Locally, bank erosion of 
the canal has proceeded toward the landfill to the point of intersection of 
the Perimeter Road. Construction debris consisting of metal, reinforcing 
rods and concrete slabs has been deposited into the eroded areas to slow 
the erosion process. 

During the on-site survey, fragments of asphalt, concrete, metal scrap and 
plastic debris were found exposed at various locations within this site. 
With the exception of two empty 55-gallon drums and four empty five-gallon 
cans, no liquid waste containers were found. 

Vegetation wi thin the landfill area does not appear to be stressed, 
although volunteer pines have not (as might be expected) taken over the 
site. Numerous ash trees, planted in 1977, appear to be thriving. 

Because of the disposal of material that could pose a potential danger to 
human health if migration to potable ground water sources occur, this site 
is recommended for confirmation study. 

8.4 SITE 3, N-121 PLATING SHOP DRY WELL. Figure 8-4 shows the location of 
Building N-121 on the North Complex. The dry well isa 4-foot section, of 
3-foot diameter concrete pipe, that expands to a 10- by 10- by 6-foot deep 

t. According to design blueprints, the pit is filled with 3/4- to 1 
/2-inch diameter gravel. 

a.ailding N-121 was constructed in 1953 to house the NATTC Plating School, 
and it continued to operate there, until 1965, when plating training was 
discontinued. Small articles were plated to instruct students in proper 
plating techniques. Three or four tanks (estimated size of 400 to 500 
gallons each) were used for cadmium, chromium, copper, and nickel-plating 
training. Solutions were cyanide based. The anount or type of plating, 
amount of waste discharge, or even the exact curriculum of the plating 
school could not be obtained fran records or intervie'lls. ine total 
discharge from the plating operation, including concentrated solution, was 
estimated to be 18,000 gallons per day. This waste was primarily 
discharged to th~ storm sewer (Site 4); however, as much as 900 gallons per 
day could have gone to the dry well. 

Design drawings of the building indicate that the dry well received 
discharge fran the concentrated plating baths via a six-inch drain line. 
The prating solution was allowed to percolate through the gravel and into 
'the soil. A so11 sample taken fran the top surface of the dry well, during 
the on-site survey, indicated ni~kel was present at 3,200 ppm, cadmium at 
250 ppn, and chranium at 180 ppm (all concentrations are total metals). 
The extent of the high metal concentrations in and below the pit is 
unknown • 

Because there is the potential for metal contamination in the dry well to 
igrate to the potable water supply aquifer, confirmation study is 
'eclom~llenlaed for this site. 
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ainage from the site is in a southwesterly direction, to a point 
oximately 800 feet west of the site, where the drainage is collected by 

a north-south drainage ditch near the western perimeter of NAS Memphis. 
The ditch discharges into North Fork Creek. 

The site is bounded on the northwest, southwest and southeast sides by 
recently-tilled land, and on the northeast side by grass adjacent -to 
Runway 4. The soils surrounding the burning pad are alluvilm, of 
undeterminable 
age, characterized by unsorted rounded pebbles and cobbles in a matrix of 
brown, loany soil. The soil surrounding the asphalt does not appear to be 
oil-contaminated nor is any contamination evident on the asphalt. 

Due to the limited usage of the site, the small quantities of ~uel used and 
the absence of evidence of contamination, confirmation study is not 
reconmended for the si te • 

8.3 SITE 2, SOUTH SIDE LANDFILL. The South Side Landfill is located in 
the southeast quadrant of the South Complex, iumediately north of the Big 
Creek Drainage Canal. Figure 8-3 shows that the landfill is bounded on the 
south by Perimeter Road and the levy that constrains flood-stage waters in 
Big Creek Drainage Canal. On-site survey and review of available photo
graphs indicate that landfill expansion was in a westerly direction from 
its opening in 1942, until 1970, when it was closed. The total area 
affected was approximately 42 acres. 

rtedly, this site was used for disposal of solid waste generated on 
both the North and South complexes, until 1970, when transportation of 
solid waste off-station began. Waste disposed of at the site included 
residential waste generated by NAS Memphis housing, office solid waste, 
aircraft parts generated by maintenance activities, wastewater treatment 
plant sludges generated by the trickling filter plant, ash from 
incinerators, waste oils, oil Y sl udges, and sol vents generated by 
industrial operations. No records were maintained for quanti ties of 
materials disposed, but estimates based on the level of activity indicate 
oily waste and oily sludges did not exceed one ton per year. Sludges 
generated by the wastewater treatment plant are estimated to be 
approximately two tons per year on an average basis. 

The disposal procedure used at the site was the trench-and-cover method. 
Combustible material disposed of at the site was burned before covering. 
Waste oil was used in some cases to aid in the burning process. Since 
there was no concern for PCB in the past, it is possible that some of these 
oils and the previously mentioned waste oil and sludges were 
PCB-contaninated. In addition to the possibility of PCB contanination, 
waste solvents were also frequently mixed with waste oils and may have been 
included in the oils disposed at the landfill. 

The land fill site accepts drainage from the east and north, and generall y 
drains to the south and west. Portions of the site appear to have a very 

ow water table throughout much of the year. During the on-site 
, approximately one-half acre in the western portion of the landfill 

covered by standing water which appears to be trapped by the levy along 
Big Creek Drainage Canal. 
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1 areas in the fire-pit training vicinity appear to exhibit signs of 
previous oil spills: dead vegetation over areas of a few square feet and 
gray, greasy-looking soil. These areas appear to be only surface 
contamination with minimal environmental impact. Shallow soil borings 
taken during the on-site survey, adjacent to area drainage ditches and 
around the perimeter of the site, disclosed no visible hydrocarbon 
contamination. 

The two large circul,ar pits located immediately south of the rectangular 
pits are used to simUlate rescue of a pilot fran a downed, burning 
aircraft. The pits are filled with JP-4 fuel and ignited. Student fire 
fighters extinguish the fire andrescue a duumy pilot. The fuel for burning 
is stored in an underground tank east of· the easternmost circular burning 
pit. 

An oil-water separator was installed at the fire fighting training area in 
1977. Prior to this time, the water/oil/foam mixture from the pits was 
discharged directly to a storm drainage ditch, north of the site. Several 
explosions occurred in the drain line from the ignition of unburned JP-4 
fuel in the lines, after the installation of the oil-water separator. The 
explosions were eliminated by modification of operational procedures. One 
oil spill of approximately 50 gallons was reported in September 1980, after 
the installation of the oil-water separator. This spill resulted fran the 
malfunction of the drain line. It was cleaned up and no environmental 

pact was evident. 

face drainage from the fire fighting training area flows into a series 
of open trenches and underground culverts running to the north, into a 
southwest-flowing drainage ditch that intersects North Fork Creek. 
Drainage around the perimeter of the training area is to the east, west, 
and north into artificially constructed ditches, that ultimately flow into 
the main southwest;..flowing ditch, discharging to North Fork Creek. 

Haterial generated at the site was discharged to the stOMl drainage ditch 
north of the site, prior to installation of the oil/water separator. Due 
to the small quantities discharged and no evidence of environmental 
contamination at the site, confirmation study is not recommended. 

8.7 SITE 6, N-126 BATTERY SHOP STORM SEWER AND DITCH. The storm sewer 
located north of Building N-126 received acid waste generated by the AIMD 
battery shop, in a.a1lding N-126, between 1955 and 1981. As indicated on 
Figure 8-8, the storm sewer transported the waste to an open drainage 
ditch, which ultimately discharges to North Fork Creek. On-site inspection 
of the drainage ditch, at the mouth of the discharge pipe, revealed that 
erosion has occurred along the sides and bottom of the 10-foot-deep ditch. 

Interviews with personnel and record reviews indicated that waste generated 
was battery electrolyte spillage and drippings. In recent years, the waste 
was neutral1 zed with sodit.lll bicarbonate. Records and interviews indicated 
that quantities of electrolyte disposed of down the drain were small. 

though no records were maintained for waste discharged, current 
tivities would indicate approximately 100 to 200 gallons per year were 

discharged • 
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a result of the large voll.llle of water drained during rain storms, 
residual oontamination from the disoharge at Building N-126 is not 
expeoted. Sediment aool.lllulation was not observed at any point in the 
di toh, downstream of the storm sewer outlet. Sed iment oolleotion or 
oontamination, inside the storm-sewer line, is not expeoted, due to the 
nushing aotion of the large amount of water drained through the sewer 
d1.ring rain storms. Therefore, oonfirmation stud y is not reoommended for 
this site. 

8.8 SITE 7, N-126 PLATING SHOP DRY WELL. As shown in Figure 8-9, Building 
N-126 is looated on the North Complex in the Air Operations area. The dry 
well is approximately ten- by ten- by six-feet deep and is filled with 
orushed gravel. The dry well reoeived "plating waste from a small plating 
operation oonducted in Building N-126 by AIMD during the mid-1950s. Waste 
was disoharged into the dry well and allowed to peroolate through the 
gravel and into the soil. Although it was not verified by reoords or 
personnel interviews, samples indioated that niokel, ohromium, and oadmium 
plating was oonducted in this shop. 

The plating shop was oompletely dismantled several years ago and personnel 
with any knowledge of the operation oould not be looated. Based on the 
oonstruotion drawings, it was not possible to define the exaot operation, 
either in vol\.me of plating performed or anount of disoharge. Apparently 
the pit was used to peroolate all liquid wastes from the plating operation 

to the soil. 

ing the site survey, a sample of the sediment was oolleoted from the dry 
well. Analysis of "the sample indioates niokel was present at 32 ppn, 
oadmium at 1240 ppm, and ohromium at 223 ppm (all oonoentrations are total 
metals). The extent of the metals oontanination in and below the pit is 
not known. 

Due to the presenoe of metals oontamination, that oould potentially migrate 
to the potable water supply aquifer, oonfinnation study is reoommended for 
this site. 

8.9 SITE 8, CEMETERY DISPOSAL AREA. The oemetery disposal area, as 
indioated by Figure 8-10, is looated in the northeast quadrant of the North 
Complex, adj aoent to Runway 22-4 (Map Coordinates 46, 4J). The dispo~al 
area is bounded on the east side by a northerly-flowing drainage and on the 
west and northwest by planted pines, approximately ten years old. The 
Chamberlayne Cemetery, whioh dates from the early 180es, is looated 
approximately 500 feet west of the southern end of" the disposal area. 

The on-site survey identified an area of approximately eight aores as the 
disposal area. Based on review of available photographs, less area (five 
aores) was indioated as disturbed. This oould indioate that sane of the 
debris noted during the on-site survey was not a result of disposal 
operations. 

site history reoords indioate that the only hazardous materials buried 
this general area were three 25-pound oanisters of ethylene oxide. The 

exaot looation of the burial oould not be determined, although a sign 
indioating buried hazardous waste has been ereoted in the area. Although 
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this is the only reoorded burial of hazardous waste at the site, personnel 
indioate that all types of waste from the AiD shops were disposed of at the 
area. These materials may have inoluded metallio sorap, waste ohemioals, 
waste oil, oleaning solutions, and sorap from the eleotrioal shop, whioh 
may have inoluded transformers and oapaoitors. Disposal of "suspioious" 
ohemioals in the area beyond the oemetery has been mentioned. ~;aste 

observed at.the surfaoe inoluded an old tire, eleotrioal oable, rope, and 
asphalt rubble. 

The site is topographioally high (approximately 325 feet MSt) and oovered 
by only sparse vegetation. The surfaoe is disturbed with looal terraoes 
and a few areas of low, rounded hills. The vegetation present appears to 
be healthy, and oonsists primarily of blaokberries, goldenrod, and grasses. 
Wildlife observed during the on-site survey inoluded rabbits, opossums, and 
squirrels. 

Drainage from the site is in a northerly direotion into an intermittent 
drainage di toh that flows west toward the NAS perimeter. This drainage 
struoture interseots a southerly-flowing tributary of North Fork Creek. 
Beoause hazardous materials have reportedly been disposed at the site, and 
potential exists for migration of the material into the ground water, 
oonfirmation study is reoommended for this site. 

8. 10 SITE 9, SEWAGE LAGOONS. Two inaotive sewage lagoons are looated in 
the extreme southeastern portion of the South Complex between the 
reservation boundary and Big Creek Drainage canal. As indioated in Figure 
8-11, the lagoon system is made up of two lagoons whioh oooupy 
approximately 15 acres. Figure 8-12 provides an aerial view of the lagoon 
system and surrounding area. The west lagoon is approximately square and 
oontains 9.6 acres, and the east lagoon is reotangular and oontains 3.2 
aores. The disoharge struoture for the lagoon system is looated adjaoent 
to the smaller lagoon. 

These lagoons were used as a part of the wastewatar treatment faoilities 
for NAS Memphis, from 1969 until 1978, when the pipe-line orossing the Big 
Creek Drainage canal oollapsed. Prior to 1978, ·wastewater produced at the 
faoility was split, approximately sixty-five peroent to the Triokling 
Fil ter Plant and 35 peroent to the lagoons. Wastewater generated was 
primarily of a sanitary nature with limited anounts of industrial type 
waste generated by suoh aotivities as the Airoraft Intermediate Maintenanoe 
Department. 

Surfaoe drainage around the lagoons is generally to the west and north 
toward the Big Creek Drainage Canal. The lagoon dikes appear to be in good 
oondition, and no evidenoe oould be found of waters from either lagoon 
breaohing the oontainment berms. Some erosion of the dike has ooourred on 
the north side of the large lagoon adjaoent to Big Creek Drainage Canal. 
If not oontrolled, this erosion oould eventually affeot the integrity of 
the lagoon. 

Aquatio life is abundant in both lagoons. Large numbers of turtles, min
nows and frogs were observed during the field investigation. In addition 
to aquatio life, geese reportedly frequent the lagoons. 
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Sinoe only limited amounts of industrial wastes were disoharged to the 
lagoons, and the material oontained in the lagoons is proteoted by dikes, 
no oonfirmation study is reoommended. 

8.11 SITE 10, NORTH SIDE LANDFILL. The North Side Landfill is looated in 
the southwest quadrant of the North Complex at Map Coordinates 64,2X. 
FigUl'"e 8-13 indioates the landfill is bounded on the south by Dakar ROad 
and extends in a southwesterly direotion approx.1mately 2,000 feet from the 
end of Runway 4. 

This site was reportedly used, in the past, as a general disposal area for 
demolition materials from buildings and for rubble. In addition, data 
oolleoted dUl'"ing the on-site survey indioates this landfill probably served 
as the primary disposal area for all wastes from the North Complex, prior 
to its oonsolidation with the South Complex in 1949. Review of available 
photographs indioates extensive use of the area between 1954 and 1964, with 
a deorease in activity by 1969. 

Limits of the area were identified by field investigation of the general 
area observed to oontain rubble. The area is readily identified due to the 
existenoe· of exposed debris inoluding asphalt, oonorete rubble, broken 
glass, poroelain tiles, and sorap metal. Due' to the absenoe of adequate 
soil oover material, only sparse vegetation has taken over portions of the 
site. Cbservations dUl'"ing field investig~tion indioate that oonstruotion 
ebris is the most prominent material present at this site. Based on the 

estimated area and assuming an average fill depth of six feet, an estimated 
200,000 oUbio yards of material has been depoSited into the area. 

Even though the land fill, apparently, reoeived all wastes from the North 
Complex before the funoti-ons were oonsolidated, no reoord or indioation of 
the disposal of. hazardous wastes was found. The operations oonduoted on 
the North Complex, d\ring the tim, that all waste went to the landfill, 
were suoh that substantial anounts of hazardous waste were not generated. 
The only possibility for generation of hazardous waste was small quantities 
of waste oils, greases, or oleansers from airoraft servioing. 

Drainage for the landfill is by natUl'"al and oonstruoted drainage ditohes 
that oarry the runoff to North Fork Creek. Portions of the landfill are 
within the noodplain of the oreek. Water seepage from the banks of looal 
drainage d1tohes appears to oontain iron, as evidenoed by stained soil and 
debris in the bottom of the ditohes. The north boundary of the landfill 
appears to fall along a major drainage ditoh from a point where it 
disoharges under Dakar Road, to the end of the taxiway for Runway 4. 

The soils in this area are oharaoterized by rounded pebbles and oobbles and 
are alluvium of possible Holooene Age. In general, the soils over the fill 
area appear to be thin and do not sustain vegetative oover well. An area 
of approximately two aores, whioh shows fairly reoent aotivity, has little 
or no vegetation. 

ing the field investigation, several auger holes (apparently drilled for 
oonstruotion pUl'"poses) were found whioh indioated the water table was 
within three feet of the surfaoe. This would indioate that portions of the 
fill area are satUl'"ated by shallow ground water during wet seasons. 
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Rare, Endangered, Threatened Species 

Occurring in Shelby County 

Scientific Name 

Birds 

Falco peregrinus 
Grus canadensis 
HiIIaeetus leucocephalus 
Aimephila aestivalis 
Actinia mississippiensis 
PandiOn haliaetus 
Accipiter cooperii 
AccIpiter striatus 
Botaurus lentiginosus 
Rallus elegans 
Rallus 11micola 
Sterna albifrons 
Tyto~ 
Ammodramus savannarum 
Circus cyaneus 
Nycticorax nycticorax 

Thryomanes bewickii 
Ardea herodias 
Gallinula chloropus 
Axobrychus exilis 
Nyctanassa violacea 

Porphyrula martinica 
Riparia riparia 
Anhinga anhinga 
Buteo 11neatus 
Casmerodius albus 
Cathartes aura 
Chondestes-gr-ammoeus 
Coragyps atratus 
Limnothlypls swainsonii 
Melanerpes erythrocephalus 

, Key to Status Listings 

Common Name 

Peregrine Falcon 
SandhUI Crane 
Bald Eagle 
Bachman's Sparrow 
Mississippi Kite 
Osprey 
Coopers Hawk 
Sharp-Skinned Hawk 
American Bittern 
King RaU 
Virginia RaU 
Least Tern 
Barn Owl 
Grasshopper Sparrow 
Marsh Hawk 
Black-Crowned 
Night Heron 
Bewicks Wren 
Great Blue Heron 
Common Gallinule 
Least Bittern 

. Yellow-Crowned 
Night Heron 
Purple Gallinule 
Bank Swallow 
Anhinga 
Red-Shouldered Hawk 
Great Egret 
Turkey Vulture 
Lark Sparrow 
Black Vulture 
Swainson's Warbler 
Red-Headed Woodpecker 

Federal/State/Tennessee Heritage Program 
E - endangered 
T - Threatened 
o -.in need of management 
* - not 11 sted 

Status' 

E/E/E 
E/O/T 
E/E/E 
*/E/E 
*/E/E 
*/E/E 
*/T/E 
*/T/E 
*I*/E 
*I*/E 
*I*/E 
*I*/E 
*/O/E 
*/T/T 
*/T/S 

*/T/T 
*/T/T 
*/O/T 
*I*/T 
*/O/T 

*I*/T 
*I*/T 
*I*/T 
*/O/S 
*/O/S 
*/O/S 
*/O/S 
*/O/S 
*/O/S 
*/O/S 
*/O/S 



Scientific Name 

Phalacrocorax auritus 

Pooecetes gramineus 
Sphyrapicus varius 

Actitis macularin 
Aegollus acaalcus 
Bubulcus ibis 
Corvus osSTfragus 
Egretta thula 
Florida caerulea 
Fulica americana 
Nuttallornis borealis 
Passerculus sandwichensis 
Passerina ciris 
Podilymbus podiceps 
Sturnella neglecta 
Vireo belli! 
Vireo g1lvus 

Fishes 

Cycleptus elongatus 

Mammals 

Felis con color 
Myotis sodalis 
Lutra canadensis 
Myotis grisescans 
Myotis lelb11 
Neotoma floridana 
Pleotus rafinesgueii 

Sorex long1rostus 
Synaptomys cooperi 

Zapus herdsonius 

Gasypus novemcinctus 

Sylvilagus aguatlcus 

1 Key to Status Listings 

Common Name 

Double-Crested 
Cormorant 
Vesper Sparrow 
Yellow-Bellied 
Sapsucker 
Spotted Sandpiper 
Saw-Whet Owl 
Cattle Egret 
Fish Crow 
Snowy Egret 
Little Blue Heron 
American Coot 
Olive-Sided Flycatcher 
Savannah Sparrow 
Painted Bunting 
Pied-Billed Grebe 
Western Meadowlark 
Bell's Vireo 
Warbling Virea 

Blue sucker 

Cougar 
Indiana Bat 
River Otter 
Gray Bat 
Small-Footed Bat 
Easter Woodrat 
Rafinesques Big
Eared Bat 
Southeastern Shrew 
Southern Bog 
Lemmimg 
Meadow Jumping 
Mouse 
Nine-Banded 
Armad1llo 
Swamp Rabbit 

Federal/State/Tennessee Heritage Program 
E - endangered 
T - Threatened 
o - in need of management 
* - not listed 

Status' 

*/O/S 
*/O/S 

*/D/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 
*/*/S 

*/T/E 

E/E/E 
E/E/E 
*/T/T 
E/E/E 
*/O/S 
*/O/S 

*/O/S 
*/O/S 

*/O/S 

*/O/S 



Scientific Name 

Reptiles 

Cnemidophorus sexlineatus 
sexlineatus 
Macroclemys temminckii 

Natrix cyclopion cyclopion 
Ophisaurus attenuatus 
longicaudus 

Amphibians 

Ambystoma talpoideum 

Mollusks 

(none) 

1 Key to Status Listings 

Cormnon Name 

Six-Lived 
Racerunner 
Alligator Snapping 
Turtle 
Greenwater Snake 
Eastern Slender 
Glass Snake 

Mole Salamander 

Federal/State/Tennessee Heritage Program 
E - endangered 
T - Thr.eatened 
o - in need of management 
* - not listed 

status' 

*/O/S 

*/D/S 
*/O/S 

*/O/S 

*/O/S 
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INTRODUCTION 

In July 1984, Geraghty & Miller, Inc., (G&M) was 

retained by the Naval Facilities Engineering Command, 

Southern Division (Navy) to provide hydrogeologic consulting 

services at the Naval Air Station (NAS) Memphis, in 

Millington, Tennessee (see Figure 1). Specifically, G&M was 

to assist the Navy in the Verification Step of the 

Confirmation Phase of the Navy Assessment and Control of 

Installation Pollutants (NACIP) program. Thi5 program is 

designed to identify contaminatibn. of Navy- lands - resulting 

from the past operations and to institute corrective measures 

as needed. 

The NACIP program consists of three pha~es. The first 

phase is the Ini tial Assessment Study (IAS) which utilizes 

record searches and personal interviews to collect and 

evaluate all evidence supporting the existence of a 

contamination problem at an installation. The second phase, 

the Confirmation Study, involves on-site investigations to 

confirm or refute the existence of contamination, and ·to 

quantify the extent of the problem if contamination is 

present. The third and final phase is the implementation of 

corrective actions and remedial measures to control or 

mitigate the contamination. 

The Confirmation Study consists of two parts, 

verification and characterization. During verification, the 

presence or absence of potential contaminants in ground water 

1 
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at each of the sites recommended for study in the IAS is 

assessed. Based on these findings, the characterization 

phase is initiated in order to determine the nature and 

extent of contamination at sites requiring additional study. 

The results of the verification study and 

recommendations for further characterization at selected 

sites is presented in this report. The locations of the six 

(6) sites studied are shown in Figure 2, the site 

identificetion numbering system used in the IAS report has 

been retained for this report. Each individual site, along 

with sample locations, are shown in Figures 7 through 13. 

BACKGROUND 

Project Setting 

NAS Memphis is located in Millington, Tennessee 

approximately 20 miles northeast of the City of Memphis and 

13 miles east of the Mississippi River. The facility is 

bordered on the west and south by the City of Millington and 

the north and east by agricultural and residential areas. 

The source of potable water for both NAS Memphis and the 

City of Millington is the Memphis Sand, the top of which lies 

at a depth of approximately 400 ft (feet) below land surface. 

The NAS Memphis supply wells are all located on base property 

and the city supply wells are located approximately 0.3 miles 

west of NAS Memphis. The location of each water supply well 

at NAS is presented in Figure 3. 
3 

Reportedly, the existing 
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supply wells penetrate a depth that ranges from 345 ft to 523 

ft below land surface. The 'shallow ground-water system 

generally has relatively high levels of iron1 

however,occasionally it is tapped for small-capacity aomestic 

wells. 

Site Studied 

Since it was commissioned in 1942, the mission of the 

NAS has been to provide services and material to support 

operations of aviation activities, units of the 'Naval 

Education and Training Command, and other activities and 

uni ts as designated by the Chief of Naval Operations. In 

support of these activities, some hazardous wastes have been 

generated. 

The lAS, which was conducted during 1983, recommended 

that confirmation studies be conducted at five sites1 Sites 

2,3,4,7 and 8. One other site (Site 9, Sewage Lagoons) was 

also included in this verification study due to the proposed 

use of these lagoons for recreational acti vi ties, such as 

fishing. After the initiation of the Verification Study, t.he 

Navy decided not to use the lagoons for recreational 

purposes. The historical and current ~tatus of each site is 

summarized in Table 1. 

Work Performed, 

In January 1984 a review was und'ertaken of historic and 

geologic information available for the disposal areas. Site 
6 
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TABLE 1 

SUMMARY OF THE HISTORICAL AND CURRENT STATUS OF EACH SITE 

SITE VERIFICATION CHARACTERIZATION 
NO. IDENTIFIED BY RECOMMENDED BY RECOMMEN.DED BY STATUS 

1 lAS Not Recommended Not Recommended Inactive 

2 lAS lAS Not Recommended Inactive 

3 lAS lAS VS Characterization 

4 lAS lAS VS Characterization 
• 

5 lAS Not Recommended _. Not Re·conqnended - ·Inactive 

6 lAS Not Recommended Not Recommended Inactive 

7 lAS lAS VS Characterization 

8 lAS lAS VS Characterization 

9 lAS NAS Memphis Not Recommended Inactive 

10 lAS Not Recommended Not Recommended Inactive 

11 lAS Not Recommended Not Recommended Inactive 

12 lAS Not Recommended Not Recommended Inactive 

7 
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visits, lithologic logs, aerial photos and maps were employed 

to determine site geology, expected depth to the water table, 

and the locations of any fill areas. This information was 

supplemented by data contained in the lAS, which was 

completed in November, 1983 in a document entitled "Initial 

Assessment Study Naval 'Air Station Memphis, Millington, 

Tennessee". The field work associated with this confirmation 

study was conducted in December 1984 and June 1985 and 

; 'r'" ,.. , ••• '.." ~ \... -
_i • . - • 

: " .- ... .. described below. 

--..... ..... 

A total of 12 monitor wells were installed at Sites 

2,3,7 and 8, the locations of which are shown in the section 

where each individual site is discussed. The schematic 

diagram of a typical monitor well is shown in Figure 4, and 

construction details of each moni tor well are presented in 

Table 1. The method employed to install the monitor wells 

was either by mud-rotary drilling using a 6-inch-diameter bit 

or by 6-inch-diameter hollow stem auger without drilling 

fluid at locations wht!re water was not readily available. 

The wells were constructed using 2-inch-diameter schedule 40 

PVC casing and screen, which were joined by threaded fittings 

so that no PVC bonding cement was used. Each well was 

developed by swabbing and air lift pumping until the drilling 

fluid and fine sediment was removed from the filter pack. 

The PVC casing is protected at the surface by a 4-inch-square 

8, 
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lockable steel casing except at Site 7 where the well was 

installed at land surface and protected by a steel cover. 

Surveying 

After completion of the monitor wells, the elevation of 

the top of the PVC casing of each monitor well was measured 

by a certified surveyor, Harry Fulton & Associates, Inc. 

(901-668-7171). The top of the casing serves as a reference 

point from which all water-level measurements are made. Top 

of casing and ground-water elevations, referenced to mean sea 

level, are presented in Table 2. 

Sampling and Analysis 

A total of eight (8) sediment samples were collected for 

chemical analysis from Sites 4 and 9. Sediment samples were 

collected with a Ponar dredge sampling device. The sampling 

equipment was thoroughly cleaned between sampling sites to 

prevent possible cross-contamination. 

In addition to collecting sediment samples, soil samples 

were collected at Site 7. These samples were obtained from 

various depths below land surface .while drilling the borehole 

for monitor well GM-9. The soil samples were subsequently 

delivered to a laboratory for analysis. 

All 12 monitor wells were also sampled for chemical 

analysis. Ground-water samples were collected from the 

monitor wells by first evacuating 3 to 5 well volumes of 

10 
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TABLE 2. CONSTRUCTION DETAILS OF INSTALLED MONITOR WELLS 

Screen 
Total Interval Elevation 

. 
Ground-

Depth Below Land at top Water 
Monitor (Ft below Surface of Casing Elevation 

Well land surface) (Ft) (Ft, ms1)· (Ft, ms1) 

GM-1 49 44-49 268.96 263.02 

GM-2 44 39-44 266.71 257.03 

GM-3 45 40-45 269.51 255.66 

GM-4 22 17-22 269.45 258.15 

GM-5 57 42-57 267.38 254.32 

GM-6 50 45-50 288.75 261.67 

GM-7 60 55-60 286.26 261.64 , 
GM-8 20 15-20 286.88 277.52 

GM-9 54 49-54 283 "86 260.52 

GM-10 30 25-30 329.16 306.23 

GM-11 30 25-30 321.74 304.64 

GM-12 25 20-25 324.04 302.95 

11 
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water using a PVC hand pump assembly. Once the wel~ was 

evacuated, a teflon bailer was used to collect ground-water 

for actual chemical analysis. The sampling equipment. was 

thoroughly cleaned between sample sites. 

Field measurements of temperature, pH, and specific 

conductance of water samples were made at the time of sample 

collection. The samples were preserved on ice until delivery 

to the laboratory ~ithin 24 hours of sampling. Chemical 

analysis of all samples were conducted by ERCO/Bnergy 

Resource Company, Inc., 205 Alewife -Brook· Parkway, Cambridge, 

Massachusetts, 02138. 

12 
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• 

HYDROGEOLOGIC SETTING 

Topography and Drainage 

NAS Memphis lies in the East Gulf Coastal Plain section 

of the Coastal Plain Province and is characterized by a 

gently sloping terrain and moderately steep hills. In 

general, land surface elevations vary from 270 ft ms1 (feet 

above mean sea level) in the southeast border along Big Creek 

brainage Canal to 350 ft ms1 in the northern p~rtion of the 

base near Tanya Lake. Surface-water runof~ in- tlTe southern 

portion of NAS Memphis is directly into Big Creek Drainage 

Canal. The ea~tern and western portions of the base drain to 

Casper Creek and North Fork Creek, respectively, which in 

tUrn drain to Big Creek Drainage Canal (see Figure 2). 

Geologic Framework 

The Naval base is located in the north-central part of 

the Mississippi embayment where the subsurface sediments are 

formed by depositional processes of wind and streams. 

The sequence of geologic sediments. underlying NAS 

Memphis is illustrated in Figure 5, which is a generalized 

geologic column. The uppermost stratographic unit consists 

of sand, gravel, silt and clay and extends to a depth of 

approximately 175 ft in some areas. These units are 

underlain by clays of the Jackson Formation. 

13 
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• 

The nature of the surficial sediments at the NAS are 

illustrated in the geologic cross-section presented in Figure 

6, which was prepared from logs of the borings drilled during 

this investigation. The figure shows that the surficial 

sediments are composed of soft gray clay, firm silty blue 

clay and gravelly sand. Water contained within the upper-

most aquifer is sometimes used for industrial and irrigation 

purposes. 

Beneath these undifferentiated sediments lies the • 
Jackson Formation, which consists primarily of gray, 

bluish-gray, greenish-gray and tan clays. The low-

permeability sediments of the Jackson Formation comprise the 

confining deposits which retard verticle movement of water 

and hydraulically separate the uppermost aquifer from the 

underlying Memphis Sand. The Memphis Sand, or s"OO-foot sand, 

which consists of fine to coarse grain sand is the primary 

aquifer in the Memphis area. The clayey confining bed 

located beneath the Memphis Sand is the Wilcox Group. 

Ground-Water System 

Stratigraphic units wi thin the upper sediments at NAS 

contain a perched zone and an uppermost aquifer. The perched 

zone located within the soft gray clay is formed due to the 

underlying firm blue clay which restricts vertical 

ground-water flow to the underlying sands which make up the 

uppermost aquifer. Permeability tests run on Shelby tube 

samples collected during monitor well installation suggests 
15 
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vert ical permeabili ties wi thin the gray clay and blue clay 

X 10-6 0-7 ( that range from 1.5 to ~.2 x 1 cm/sec centemeters 

per second) and 5.9 x 10-6 to 8.5 x 10-6 cm/sec, 

respectively. 

17 
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SOUTHSIDE LANDFILL (SITE 2) 

Background 

...-
The Southside Landfill is located in the southeast 

portion of the south complex adjacent to Big Creek Drainage 

Canal. The site is immediately bounded on the north by dense 

vegetation consisting of underbrush and trees. NAS Memphis 

housing is located further to the north beyond the 

vegetation. To the eas t and wes t of the site 1 ies the NAS 

Memphis property boundary and the south complex entrance 

road, respectively (Figure ·7). 

Disposal on the 40-acre site began in 1942 and 

reportedly consisted of household refuse from Navy housing, 

aircraft parts, wastewater treatment plant sludges generated 

by the NAS trickling filter and waste oils and oil sludges. 

The disposal rate for the waste oil and ,oil sludges 

reportedly did not exceed one ton per year and approximately 

two tons per year of sludges from the trickling filter. 

The disposal method employed at the site was the 

trench-and-cover method. The waste materials were not 

separated prior to disposal, however, combustible material 
• "I, 

disposed at the site was burned prior t6 covering the waste. 

Findings and Recommendations 

Five monitor wells were installed around Site 2 at the 

locations shown in Figure 7. Four of the wells were finished 

18 
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into the top of the uppermost aquifer (GM-l,2,3 and 5) and 

one well (GM-4) was finished into the shallow perched zone. 

Geologic logs of borings drilled at the site show the 

lithology above the uppermost aquifer is composed of soft or 

hard, dense clay (Appendix A). Laboratory analysis 

performed on Shelby tubes collected while installing the 

monitor wells sugges.t that vertical permeabilities of the 

clay range from 8.5 x 10~6 to 1.5 x 10-6 cm/sec. 

~ .' . ,..-
,- - ... -. '- " 

indicate the ground-water in the uppermost aquifer flows in a 

south to southwesterly direction toward Big Creek Drainage 

Canal. A net downward hydraulic gradient of approximately 16 

ft exists between the perche~ zone and the uppermost aquifer 

at the site. 

Water samples were collected from each of the 5 monitor 

wells and were analyzed for pH and specific conductance in 

the field and in an independent chemical laboratory 

(ERCO/Energy Resource Company, Inc.) for volatile organic 
',' 

compounds (VOCs) (Method 60l~, cyanide and metals including: 

cadmium, chromium, copper, nickel, lead and zinc. 

As can be seen in Table 3~ the pH ranged from 6.6 to 7.4 

and the specific conductance ranged from 200 to 600 umhos/cm 

(micro~hos per centimeter). VOCs and cyanide were not 

detected in any of the five monitor wells (See Appendix B). 

Metal concentrations in each monitor well were below EPA's 

20 
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• 

TABLE 3. SUMMARY OF pH, SPECIFIC CONDUCTANCE 
AND TEMPERATURE IN MONITOR WELLS 

JUNE 18 A~D 19, 1985 

Specific 
Monitor Well Conductance Temperature 

Number pH (umhos/cm) (OC) 

GM-1 6.6 200 15 

GM-2 6.7 540 18 

GM-3 7.3 600 18 

GM-4 
~ 

6.8 600 18 

GM-5 6.8 240 18 

GM-6 7.3 420 18 

GM-7 6.9 510 18 

GM-8 6.6 410 18 

GM-9 6.9 280 20 

GM-10 6.6 230 18 

GM-11 7.4 100 16 

GM-12 7.2 250 17 

21 
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(Environmental Protection Agency) interum primary 

drinking-water standards for chromium, copper, nickel, lead 

and zinc. Although there is no drinking water standard for 

nickel, the concentrations for this compound were low. 

Based on the findings from the investigation, this site 

does not pose a threat to human health or the environment. 

Therefore, additional work does not appear warranted at this 

site. 

22 
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PLATING SHOP DRY WELL AT N-l~l (SITE 3) 
AND STORM SEWER AND DITCH (SITE 4) 

Backoround . 

The plating shop dry well (Site 3) is located at 

Building N-12l on Casablanca Road (Figure 8). Site 4 storm 

sewer and di tch flows westerly from N-12l along Casablanca 

Road to First Avenue,- then southwesterly to a section of open 

drainaGe ditch which eventually discharges to North Fort 

Creek (Figure 9). Operations within the plating shop 

consisted of cadmium, chromium, copper and nickel plating 

using cyanide based solutions. The dry well, a 10 ft x 10 ft 

x 6 ft pit filled with gravel was used for the disposal of 

concentrated plating solutions. Waste solutions which were 

not disposed to the dry well were discharged to the storm 

sewer and ditch. Reportedly approximately 18,000 gpd 

(gallons per day) of wastewater was generated by the plating 

operations with 95 percent, or approximately 17,000 gpd 

flowing to the storm sewer and ditch. 

Findings and Recommendations 

Three monitor wells were installed at the plating shop 
• 

dry well including GM-6, GM-7 and GM-8 at the lpcations shown 

in Figure 8; do to site restrictions no well was installed 

into the dry well itself. Ground-water elevations at the two 

monitor wells installed into the uppermost aquifer indicates 

that the horizontal ground-water gradient 'within the 

uppermost aquifer is relatively flat, however, based on 

23 
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topography it is believed that ground-water flow in the 

uppermost aquifer is in a southerly direction. 

Field analysis of water sampled from the monitor wells 

around the plating shop dry well indicated that the pH and 

specific conductance ranged from 6.6 to 7.3 and 410 to 510 

umhos/cm, respectively. The results of chemical analysis for 

VOCs, metals and cyanide, which are presented in Appendix 

B, show that no VOCs or cyanide were detected and that metal 

, c,~ - . " :". '., - . .. chromium, copper, nickel, 'ler:lf~ and zinc do 
~'l fA .. -

Laboratory analysis of sediment samples taken from Site 

4 drainage ditch at the locations shown in Figure 9 are 

presented in Appendix C and indicate that no cyanide was 

detected, however, high concentrations of total metals were 

found including: cadmium, 0.44 to 1.3 ppm (parts per 

million); chromium, 16 to 35 ppm; copper, 17 to 28 ppm; 

nickel, 16 to 24 ppm, lead, 16 to 96 ppm and zinc, 69 to 120 

ppm. 

It is recommend~~ that a second round of ground-water 

samples be collected at Site 3 and analyzed for metal 

concentrations only. Based upon the relatively high metal 

concentrations detected in soil samples below the Plating 

Shop dry well at N-126 (Site 7), .n additional monitor well 

located in the dry well at this site is also recommended if 

access problems can be ,overcome. Shelby tube samples should 

be collected on 5-ft intervals to a total depth of 65 ft 
26 
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below ground level during the installation of the ~ell. 

Beginning with the 5-ft sample, every other samples (i.e_,S, 

15, 25, 35, 45, 55, and 65) should be analyzed for E.P. 

Toxicity. The other samples should be retained and analyzed 

only if the initial results indicate that the soils exceed 

the characteristics of E.P. Toxicity or if the data suggests 

that significant concentrations of metals could leach into 

the ground water. 

At Site 4, it is recommended that a second round of 

sediment samples be collected and' analyzed for both total 

metals and for E.P. Toxicity at the locations indicated in 

Figure 10. At the time of sample collection, the pH of the 

surface water at each sample location will also be 

determined. These data will then ·be used to determine 

whether or not these sediments are cons idered to be a 

hazardous waste and to determine the potential for these 

sediments to leach these metals at a pH of about 5.0. 

27 
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PLATING SHOP DRY WELL AT N-126 (SITE 7) 

Background 

A dry well identical in construction to the dry well-at 

Site 3, N-12l is located in front of Building N-126 which 

housed the plating operations of The Aircraft' Intermediate 

Maintenance Department during the mid-1950's. Plating wastes 

disposed to the dry well included nickel, cadmium and 

chromium-based solutions. No waste disposal rates have been 

reported. 

Findings and Recommendations 

One moni tor (GM-9) was installed through the existing 

dry well to a depth of approximately 50 ft below land 

surface at the location shown in Figure 11. Analysis of 

Shelby tube samples collected during the drilling indicate 

that the vertical permeability of the clay located beneath 

the site ranges from 5.9 X 10-6 TO 5.2 X 10-7 cm/sec •. 

Soil samples collected during the drilling of the 

monitor well were analyzed for selected metals and cyanide. 

The results of this analysis are presented in Appendix c. 

Only low levels of cyanide were detected in the soil with the 

greatest concentration (0.812 ppm) occurring at a depth 

interval of 14 to 15 ft below ground level. Relatively high 

concentrations of total metals were detected in t~e soil with. 

chromium (34 ppm) and zinc (64 ppm) found at the greatest 

concentrations. Although . all depth. intervals sampled 
29 
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• 

indicated significant concentrations of total metals, the 

lowest levels were found in the deepest sample taken at a 

depth of 23 to 24 ft below land surface. 

Field analysis of water sampled from, monitor well GM-9 

had a pH reading of approximately 6.9 and a specific 

conductance of 280 umhos/cm. No VOCs or cyanide were 

detected· in water samples from this well and metal 

concentrations did not exceed EPA's drinking water standards • 

It is recommended that a second rounQ of-wa~er samples 

be collected and analyzed for metals to confirm the earlier 

findings. In addition, a second boring should be drilled to 

·a depth of 50 ft below ground level and Shelby ~u~e samples 

collected on 5 ft intervals and analyzed for·E.P. Toxicity in 

a manner identical to the sample collection and analysis 

procedures followed during the Site 3 dry well monitor well 

installation. 
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CEMETERY DISPOSAL AREA (SITE 8) 

Bac~~ground 

The Cemetery Disposal Area is located on the north 

complex adjacent to Runway 22-4 (Figure 12). Reportedly the 

five to eight acre sit.e received waste materials which 

included scrap metal, waste oil, cleaning solutions, 

transformers, capacitors, and "suspicious chemicals" 

inc 1 ur'l ~ no tr~c::>e 25-pound canisters of ethyl.ene oxide. The 

. ~ .. ft • 

Findings ·and Recommendations 

One soil boring and three shallow monitor wells (GM-lO, 

GM-ll and GM-12) were installed at the site. The soil boring 

was sampled to a depth of 53·ft below land surface to locate 

the top of the uppermost aquifer and the monitor wells were 

installed to a depth of appr6ximately. 20 ft within the 

perched water table. Water-level measurements taken on June 

19, 1985 indicate that horizontal ground-water flow within 

the perched water tab:e is in a easterly direction (Figure .. 
12) • 

No VOCs or cyanide were de.tected in water samples 

collected from monitor well~ GM-lO through GM-12 and the 

metal concentrations. in ground-wat'er samples from each well 

were below EPA's drinking-water standards except for chromium 

in GM-ll which was 0.077 ppm. 
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A second round of water-quality sampling is recommended 

a t this si te. Al though no VOCs were detected in the ground 

water, it has been reported that "suspicious chemicals" have 

been disposed at this site. Therefore, it is recommended 

that ground-water samples from GM-12 (downgradient well) be 

collected and analyzed for EPA Priority Pollutants and 

ethylene oxide to evaluate the potential contamination from 

these unknown chemicals. Ground-water samples from all three 

wells should also be analyzed for VOCs and metals to confirm 

the findings from this study • 
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SEWAGE LAGOONS (SITE 9) 

Background 

Two inactive sewage lagoons are located on the S01"lth 

Complex south of Big Creek Drainage Canal (Figure 13). 

Reportedly, from 1969 to 1978 the lagoons accepted sanitary 

and industrial wastewater effluent _from the NAS WWTP (Waste 

Water Treatment Plant). Prior to the initi~tion of the 

Verification Study, the Navy was consideri~g using the 

lagoons for recreational purposes. 

Findings and Recommendations 

On December 19, 1984 five sediment samples were 

collected from the two lagoorls at the locations indicated in 

Figure 13. Each of the five samples were ,analyzed for the 

following metals: cadmium, chromium, copper, nickel and lead. 

The total metal concentrations shown in Appendix C were below 

laboratory detection limits. 

Although the data collected is believed to be sufficient 

to conclude that the lagoon will not have an adverse impact 

on ground water, it is not recommended that the Navy 

implement a recreational program at the Sewage Lagoons at 

this time. Although no metal concentrations greater than 

laboratory detection limits were found in the lagoon 

sediments, visual observations made at the site by a G&M 

hydrologist during sediment sampling indicates that the 

sediments are easily disturbed by boating,activity. Increased 
35 
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• 

activity at the site may disturb bottom sediments, 

potentially releasing metals ,or other constituents, making 

them available for uptake by aquatic life. Since the Navy 

decided not to use the sewage lagoons for recreational 

purposes prior to the release of this report and because the 

collected data indicates that the lagoons will not have an 

adverse impact on ground water, no further investigations 

appear warranted at this site •. 

-' 

37 
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APPENDIX A 

LITHOLOGIC LOGS 

.. 
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LITHOLOGIC LOG FOR MONITOR WELL GM-l 

!scription 

.ay, road soil, brown •••••••••••••••••••• 

.ay, firm, green and yellow •••••••••••••• 

.ay, pliable, brown •••••••••••••••••••••• 

.ay, pliable, soft, marbled, brown, 
~llow, green ••••••••••••••••••••••••••••• 

.ay, pliable, blue •••••••• ~ •••••••••••••• 

.ay, slightly sandy, medium pack, blue ••• 

. ' ay, Sllghtly sandy, gravel, medium pack 
ue •••••••••••••••••••••••••••••••••••••• 

nd, coarse grain, gravel, loose pack, 
n and brown ••••••••••••••••••••••••••••• 

o 

Depth 
( ft) 

2.5 -

2.5 

8.5 

8.5 - 10.0 

10.0 - 14.5 

14.5 - 35.0 

35.0 - 37.0 

37.0 - 44.0 

44.0 - 50.0 

LITHOLOGIC LOG FOR MONITOR WELL GM-2 

Depth 
.cription ( ft) 

y, pliable, brown and gray ••••••••••••• 0 12.5 

y, pliable, blue ••••••••••••••••••••••• 12.5 - 17.5 

~, pliable, silty, blue •••••••••••••••• 17.5 - 22.5 

r, pliable, sandy, medium grain, gray •• 22.5 - 27.5 

, soft, sandy, fine grain, dark gray •• 27.5 - 30.0 

, medium grain, clayey, dark gray ••••• 30.0 - 38.0 

, medium to coarse grain, gravel, tan. 38.0 - 46.0 

, soft, tan .......................... . 46.0 - 48.0 

'Ihickness 
( f t.) 

2.5 

6.0 

1.5 

4.5 

20.5 

2.0 

7.0 

6.0 

Thickness 
( ft) 

12.5 

5.0 

5.0 

5.0 

2.5 

8.0 

8.0 

2.0 



• 

LITHOLOGIC LOG FOR MONITOR W~LL GM-3 

Description 

soil, organic, slightly clayey, brown ••••• 

Clay, firm, green and yellow •••••••••••••• 

Clay, firm, silty, green and yellow ••••••• 

Clay, very silty, slightly sandy, gray 
and yellow ...............•................ 

Clay, pliable, blue-gray with yellow •••••• 

Clay, pliable, blue-gray •••••••••••••••••• 

Sand, silty, clayey, gray ••••••••••••••••• 

No Sample ••••••••••••••••••••••••••••••••• 

Sand, medium to coarse grain, tan ••••••••• 

Depth 
( ft) 

0.0 - 5.0 

5.0 - 10.0 

10.0 - 13.0 

13.0 - 15.0 

15.0 - 20.0 

20.0 - 30.0 

30.0 - 32.0 

32.0 - 35.0 

35.0 - 47.0 

LITHOLOGIC LOG FOR MONITOR WELL GM-4 

Description 

Soil, organic, medium pack, brown ••••••••• 

Soil, slightly clayey, pliable, brown-
gr ay ..................................... . 

Clay, pliable, brownish-gray with yellow •• 

Clay, pliable, medium to dense pack" 
green .................................... . 

Clay, pliable, silty, green and gray.; •••• 

Clay, pliable, silty, medium pack, blue-
gray ..................................... . 

o. 

Depth 
( ft) 

2.5 

2.5 .4.0 

4.0 - 7.5 

7.5 - 12.5 

12.5 - 17.5 

17.5 - 22.5 

Thickness 
( ft) 

5.0 

5.0 

3.0 

2.0 

5.0 

10.0 

2.0 

3.0 

12.0 

Thickness 
( ft) 

2.5 

1.5 

3.5 

5.0 

5.0 

5.0 



LITHOLOGIC LOG FOR MONITOR WELL GM-5 

Description 

soil, slightly clayey, medium pack, 
br own ••••••.••••••••••••••••••••••••••.••• 

Clay, pliable, marbled green, yellow, 
br own ••••••••••••••••••••••••••••••••••••• 

Clay, silty, hard, gray a~d yellow •••••••• 

Clay, hard, blue-gray ••••••••••••••••••••• 

Sand, course to fine-grained, brown-
green ••••••••••••••••••••••••••••••••••••• 

Sand, course to fine-grained, gravel, 
brown-green ••••••••••••••••••••••••••••••• 

Depth 
( ft) 

0.0 -
5.0 -

20.0 

25.0 

40.0 -

45.0 -

5.0 

20.0 

25.0 

40.0 

45.0 

50.0 

LITHOLOGIC LOG FOR MONITOR WELL GM-6 

Description , 

Soil, granular, medium to firm pack, 
br own •••••••••••••••••••••••••••••••••••••. 

Soil, slightly clayey, medium pack, 
br own ••••••••••••••••••••••••••••••••••••• 

Clay, hard, dense pack, light brown ••••••• 

Clay, pliable, marbled brown, yellow and 
9 ra Y •••••••••••••••••••••••••••••••••••••• 

Clay, pliable, blue-gray •••••••••••••••••• 

Clay, pliable, marbled yellow and green.;. 

Clay, hard, dense pack, amber •••••••••••• ~ 

Clay, pliable, silty, blue-gray ••••••••••• 

Clay, dense, brittle, amber ••••••••••••••• 

Clay, very sandy, course grain, amber ••••• 

Sand, medium grain, loose pack, light 
amber ••••••••••••••••••••••••••••••••••••• 

Depth 
( ft) 

o 2.5 

2.5 5.0 

5.0 7.0 

7.0 17.0 

17.0 21.0 

21.0 22.0 

22.0 30.0 

30.0 32.0 

32.0 35.0 

35.0 42.0 

42.0 52 ;0 

Thickness 
( ft) 

5.0 

15.0 

5.0 

15.0 

5.0 

5.0 

Thickness 
( ft) 

2.5 

2.5 

2.0 

10.0 

4.0 

1.0 

8.0 

2.0 

3.0 

7.0 

10.0 



0' 

i 

i 

1 

i 
1 

LITHOLOGIC LOG FOR MONITOR WELL GM-7 

Depth 
DescriEtion ( ft) 

Soil, clayey, granular, brown ••••••••••••• 0.0 - 10 • .9 

Clay, pliable, marbled yellow, green and 
brown ••••••••••••••••••••••••••••••••••••• 10.0 - 25.0 

Clay, dense, blue-gray •••••••••••••••••••• 25.0 - 45.0 

Clay, silty, light gray ................... 45.0 - 50.0 

Sand, medium to fine grain, tan ........... 5000 - 65.0 

LITHOLOGIC LOG OF MONITOR WELL GM-8 

DescriEtion 

So il', granul ar, med i um to dense pack, 
br own ••••••••••••••••••••••••••••••••••••• 

Clay, hard, dense dark green •••••••••••••• 

Clay, pliable, marbled yellow and gray •••• 

Clay, pliable, medium pack, gray ••••••••• 

.. 

o 

Depth 
(ft) 

3.5 -

3.5 

7.5 

7.5 - 15.0 

15.0 - 20.0 

Thickness 
( ft) 

10.0 

15.0 

20.0 

5.0 

15.0 

Thickness 
( ft) 

3.5 

4.0 

7.5 

5.0 



LITHOLOGIC LOG FOR MONITOR WELL GM-9 

Oeser i t- .• i on 

NO Sample •••••••••••••••••.••••••.•••••••• 

Clay, pliable, green •••••••••••••••••••••• 

Clay, de~se , hard, green-brown •••••••••••• 

Clay, dense, hard, amber •••••••••••••••••• 

Clay, dense, hard, marbled green and 
ambe r ••••••••••••••••••••••••••••••••••••• 

Clay, medium pack, slightly sandy, amber •• 
• 

Sand, medium grain, clayey, orange ••• -~ •••• 

Sand, medium to fine-grain, slightly 
clayey, orange-yellow ••••••••••••••••••••• 

Sand, medium to fine-grain, tan to 
orang'e •••••••••••••••••••••••••••••••••••• 

Depth 
(ft) 

o 

14.0 

17.0 

18.0 

19.0 

24.0 

.. 34.0 -

39.0 

44.0 

14.0 

17.0 

18.0 

19.0 

24.0 

34.0 

3"9.0' 

44.0 

A9.0 

LITHOLOGIC LOG FOR MONITOR WELL GM-10 

lescr iption 

'lay, pliable, medium pack, brown ••••••••• 

lay, pliable, loose pack, brown •••••••••• 

lay, pliable, loose pack, gravelly, 
:: own ••••••••••••••••••••••••••••••••••••• 

lnd, medium grain, clayey, gravelly, 
"ange •••••••••••••••••••••••••••••••••••• 

nd, medium grain, clayey, orange •••••••• 

ay, firm, dense pack, orange-yellow ••••• 

ay, firm, dense pack, slightly gravelly, 
!y ..................................... . 

ly,.sandy, fine-grain, dense pack, gray. 

y, gravelly, medium pa~k, gray ••••••••• 

Depth 
( ft) 

o 10.0 

10.0 20.0 

20.0 25.0 

25.0 30.0 

30.0 33.0 

33.0 40.0 

40.0 43.0 

43.0 52.0 

52.0 53.0 

Thickness 
( ft) 

14.0 

3.0 

1.0 

1.0 

5.0 

10.0 

5.0 

5.0 

5.0 

Thickness 
( ft) 

10.0 

10.0 

5.0 

5.0 

3.0 

7.0 

3.0 

9.0 

1.'0 



1 

i 

j 

·1 

1 

, 
-.I 

LITHOLOGIC LOG FOR MONITOR WELL GM-ll 

Depth 
DescriEtion (ft) 

Clay, pliable, medium pack, brown ••••••••• 0 12.0 

Clay, pliable, loose pack, brown •••••••••• 12.0 - 30.0 

LITHOLOGIC LOG FOR MONITOR WELL GM-12 

Description 

Clay, pliable, medium pack, brown ••••••••• 

Clr: 
~. '" . ':1 '- - - :::,?ck, sl jt,:,,;t_~ .. - . 

.... 0< .. to • .. .. .. • ~."'I' -~;--'f'-, • 

Clay, pliable, medium pack, very gravelly. 

Clay, sandy, medium grain, gravelly, 
orange ................................... . 

. ' 

t, 

o 

Depth 
( ft) 

17.0 

22.0 - 24.0 

24.0 - 28.0 

Thickness 
( ft) 

12.0 

18.0 

Thickness 
(ft) 

17.0 

5.0 

2.0 

4.0 
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GERAGHTY a MILLER. INC. 

WELL LOG 

(C J'ROJECT: Ue .. y ... M .. .....",u "T?-i9MEI DATE: ,,-17-f.1 SHEET: C OF ___ _ 
"-

~. 
\ I .... 

I 

\. 

LOCATION: lll\\i~\.- "" I , .... .l.t.u. £' ok. DRI LLI NG CONTRACTOR: !r-. lM~ (f1n....r 

SAMPLE DESCRIBED BY: _R9.x.x._.S ____ _ 

OfuLLING METHOO: "Nh~ :6lc- ~ 

SAMPLING METHOD: :e,b= ~ ~(.,\-c 

• 

SAMPLE DESCRIPTION 

<:\0':) I f'-"~' ~,\~, \.\:..-&. 

t.. '",:>, So ... J), e\""~~; ~ '"~; .3-~ ( ...J,.J.;t ."8f.'~'>, 6(·t')· 
~ 

~t :t-1.'t) <..~ ~ .. :-.t.) fSof..\, ~ \"<"0: 

• 
Su-- l('{, S1 
~ LoII.(- 3 (0' 

bo-~ic. ,lA..' - oJ!""' 

~.J-
. , 

~l"'- '<) 

o'V)iu OEPTHi INTERVAL. \ T"'ICKN 
f"T . (FEET J (FEE 

1)-2..S' 

2.';-' - 7.$"' 

?S' - .I~.S' ' 

,z..'l- I '1.S' . 

, I 
1'1.) - 'Z2.;) 

t.z.) - z..., -, ,.j 

3~ - '1 ~ I 



GERAGHTY & MILLER. INC. 

WELL LOG 

SHEET:--..l __ OF __ _ 

1.0CATION: Jl'\.\\\~!:: lsnAs\4 1...;tu(GI""\-~ DRI LLI NG CONTRACTOR: 4eex> )y!,,\-,,\ 

WELLNUMBER:~'~~~·.3~ __________ __ DRI LLI NG MET HOD: ..... (\l~~=t4..:: ..... 2.If::I"---:' _____ _ 

• 
SAMPLE DESCRIBED BY: ....Jo:'><>~ ____ _ ~ 

SAMPLING METHOD:~l~'¥~~~ ________ __ 

SAMPLE DESCRIPTION i&..l.l"> D.k l:l' o~if+ DEPTH JNTERv.c.L ikICK~e:~ 

d 2>:"" (FrET) (FEET .. -.cJ.. ~6 G ""-\ 'iIv- dt.k.:a." 

~., ~\ ... L.h. clt!......... \ b~w .... 
. 0- S' -- ' .... 

~, ~.,,- ~.,., .... , ~"4A.. 2. )c'-II- 6.-'0' 
-

~ ;foe :=r'"' ~. "S""'"' Cc. c...~ 6t..,~ ,,'~ 
lo-,~' 

-
,\...&.\\. -hJ\w ~a-15 ... 

e ~ J ~\c...11 \-\1. blut. ~.-.. u.,J ~lAv ~~ 
a.s'.).(/ 

If' ~ ... ~ 

"-' 

~ 
lD - ~~ 

Q)IIII 'OIIC~ 

c: - ~~ :1s-'30 

~\""'l~c:) ~~ -S\~~ cs-~ C\ay ~CI·)'l. 

~ '-f 
'l?-- ~5 

I _Cbl...,.. 
fifo ~"b 'Ofilia. ~ 65-411 ':>c...-4~ ....... 4 ... - 1\ ~fc..,,, . t-n:...u.. -- "S'- ~ ~ '«J-1jJ. 'f7 

-
, 
~~ ~ ~...J . 

~'5 

-...,"-1. ~o.. C4! ~ '" e-rl 
~-",,5 

"I.-.&. "tu- fts &i.2 .... ,"1 ~ .. , 
l,- 1.~ - "', 

1Ir "!' ~!. .. \~ ''is "to .,., 
,,'.~5 

~~ 1.1. 1.') '!"'-~ ~ . .. 
«10 - ","7 J 

4 - ~t1 o-li ~ \, ~, 

5.ro.)-

. 
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ERCO 
205 A/_,'e Brook Parkway. Cambridlle. Massachusetts 02738 (677) 667·377 7 T,.Iex 650-255·7697 (MCI) 

Mr. Barry Switzer 
Geraghty & Miller, Inc. 
14310 North Dale Mabry Highway 
Tampa, FL 33618 

Dear Barry: 

July 16, 1985 

A O/lllSlON OF 

ENSECO 
INCORlOAATED 

: : ,."') 

Enclosed please find the results for the 13 samples 
received on June 20, _1985, and analyzed for volatile organic 
compounds using the EPA 601 Method, metals, and cyanide. 

If you have any question~, please do not hesitate to call 
me. 

NS: j w 
Encl. 

Re~'onal and intern.lCional olikes: 

Sincerely, 

Nancy Stewart. 
Manager, Volatile 

Organics Laboratory 

• Suite 175. State)man Insurance Building. 3875 Montrose. Houston. Teus 77006 (773) 523·737 7 
• 525 Cencral Avenue. Cedarhurst. New York 1 7576 (516) 295-7 162 
• do Bectech Trading Co .• Ltd .• P.O. Bo)( 707·47. Taipei. Taiwan (R.O.C.) Tel. 5073908 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

AliALYSIS COt-1PLETED 
RESULTS IN 

Geraghty & ~iller, Inc. 
GM-l 
17131 
6/20/85 
6/29/85 
ue/1 (p'Ob) 

Compound 
• 

45V Chloromethane 
46v Bromornethane 
88v Vinyl chloride 
16v Chloroethane 
44v Methylene chloride 
29V 1,1-dichloroethylene 
13V 1,1-dichloroethane 
30V 1,2-trans-dichloroethylene 
23V Chloroform 
lOY 1,2-dichloroethane 
11V 1,1,1-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3~d1chloropropylene 

87V Trichloroethylene 
51V Dib~omochloromethane 

33V Cis-1,3-dichloropropylene 
14v 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether 

ND = Not detected above the minimum reporting limit. 

ERCO / A Divisi0n of ENSECO 

VOLATILE ORGANI~S ANALYSIS 
BY EPA ME~OD 601 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
ND 
NO 

NO 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
NO 

ND 
ND 

Minimum 
Reporting Limit 

5 
5 
2 

5 
1 
1 
1 

1 

1 

1 

1 

1 
1 

2 

2 

1 

1 

2 

2 

5 
2 

1 

5 
10 

Reported by: 
Checked by: 



.-

CLIEKT 
CLIENT I.o 

ERCO ID 
SAMPLE RECEIVED 

AliALYSIS COHPLETED 
RESULTS IN 

Geraghty & Miller, Inc. 
GM-2 
17132 
6/20/85 
6/29/85 
Ug/1 (ppb) 

Compound 

45V Chloromethane 
46v Bromomethane 
8av Vinyl chloride 
16v Chloroethane 
44v Methylene chloride 
29V 1,1-dichloroethylene 
13V 1,1-dichloroethane 
30V 1,2-trans-dichloroethylene 
23V Chloroform 
10V 1,2-dichloroethane 
11V 1,1,1-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 

33V Trans-1,3-dichloropropylene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-1,3-dichloropropy1ene 
14v 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether .. 

ND = Not detected above the minimum repo·rting limit. 

EReo / A Division of ENSECO 

VOLATILE ORGAN!CS ft~ALYSIS 
BY EPt. ~.:E":':::::;;; 601 

Result 

ND 
ND 
ND 
ND 
NO 

ND 
ND 
NO 

ND 
NO 

ND 
NO 

NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
NO 

- Data 'Report -

Minimum 
Reporting Limit 

5 
5 
2 

5 
1 
1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 
2 

2 

5 
2 

1 

5 
10 



." 

CLIENT Gerashty & Hille!'", Ir.c. 
CLIENT IO m·~-3 

ERCC !D !!133 
SAMPLE RECEIVED 6/20/85 

ANALYSIS COHPLETED 6/29/85 
RESULTS IN U5/ l (EEb) 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 

• l6v Chloroethane -
44v Methylene chloride 
29V l,l-dichloroethylene 
l3V l,l-dichloroethane 
30V 1,2-trans-dichloroethylene 
23V Chloroform 
lOY 1,2-dichloroethane 
llV l,l,l-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3-d1chloropropylene 
87V Trichloroethylene 

• 
,51V Oibromochloromethane 
33V Cis-l,3-dichloropropylene 
l4v 1,1,2-trichloroethane 
47V Bromoform 
l5V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether 

NO = Not detected above the minimum reporting limit. 

ERCO / A Oi vision of ENSECO 

VOLATILE ORGANICS ANALYSIS 

Result 

NO 
NO 
NO -

NO -
NO 

NO 
NO 

NO 

NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 

NO 
ND 
NO 
NO 

. NO 

NO 
NO 
NO 

EY EPA ~:ET:-!OC 601 

- Oata Report -

Minimum 
Reporting Limit 

5 
5 
2 
5 
1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
2 
1 
1 
2 
2 
5 
2 
1 
5 

10 

Reported by: '\.M~ 
Checked by: ~ 



·j 

I 

, 
j 

CLIENT Geraghty & Miller, 

CLIENT ID Gr.~-4 

ERCO ID 1713u . 
SAMPLE RECEIVED 6/20/85 

ANALYSIS Cor,lPLE'I'ED 6/29/85 
RESULTS IN ug/l (ppb) 

Compound 

45V Chloromethane 
46v Bromomethane 

•· •. loride 
. ~ .... '. 

29V i,l-a~chloroethylene 

13V 1,1-dichloroethane 

Inc. 

30V 1,2-trans-dichloroethylene 
23V Chloroform 
10V 1,2-dichloroethane 
11V 1,1,1-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-1,3-dichloropropylene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-1,3-dichloropropy1ene 
14v 
47V 
15V 
85V 

7V 
19V 

1,1,2-trichloroethane 
Bromoform .. 
1,1,2,2-tetrachloroethane 
Tetrachloroethylene 
Chlorobenzene 
2-chloroethyl vinyl ether 

ERCO 1 A Div':'sion of EI';SECO 

VOLATILE ORG;NICS ANALYSIS 
BY EPA !::::::H0~ 601. 

- Data Report -

Result 

NO 

ND 
NO 

,~.~.' 

Minimum 
Reporting Limit 

·)-;;'·;<;iii~::~~ini 

5 
5 
2 

5 
1 

1 
1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

1 
2 
2 

5 
2 

1 

5 

ND 
NO 

NO 

ND 
NO 

ND 
NO 

ND 
ND 
NO 

ND 
NO 

ND 
ND 
NO 

ND 
ND 
NO 

ND 10 

Reported by: ~~ 
""::::? Checked by: ) e ... ;:J 

ND = Not detected above the minimum reporting limit. 

t· 



, " " 

• 

CLIENT Geraghty & Mille~, Inc. 
CLIENT IO ___ GM_--=5~ ________ _ 

ERCO IO 
SAHPLE P.ECEIVEO 

ANALYSIS COf.iPLETEO 
RESULTS IN 

17135 
6/20/85 
6/29/85 
Ug/l (ppb) 

Compound 

45V Chloromethane 
46v Brol!lomethane 
88v Vinyl chloride 
16~ Chloroethane 
44V Methylene chloride 
29V 1,1-dichloroethylene 
13V 1,1-dich1oroethane 
30V 1,2-~rans-dichloroethylene 

23V Chloroform 
10V 1,2-dichloroethane 
11V 1,1,1-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 

• 

33V Trans-1,3-dichloropropylene 
87V Trichloroethylene 
51V Oibromochloromethane 
33V Cis-1,3-dichloropropy1ene 
14v 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroet~ane 

85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether 

NO = Not detected above the minimum reporting limit. 

ERCO / A Oi vis:'on of EX:SECO 

VOLA~!LE OP'GA!~CS ANA:Y~!S 

BY E?A MET~OO 601 

Result 

NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 
NO 
NO-

NO 
NO 

NO 
ND 
NO 
NO 

NO 
NO 
NO 
NO 
NO 

Data Report -

Minimum 
Reporting Limit 

5 
5 
2 

5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 

5 
2 
1 

5 
10 

Reported by: ~ 
Checked by: ~'ao.""Lt~~....:.._ 



·" 
• 

i 
CLIENT 

CLIENT ID 
ERCO ID 

SAMPLE RECEIVED 
ANALYSIS COMPLETED 

RESULTS IN 

Geraghty & Miller
l 

Inc. 
GM-6 
17136 
6/20/85 
6/29/85 
Ug/l (ppb) 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 
16v Chloroethane 
44v Methylene chloride 
29V l,l-dichloroethylene 
13V l,l-dichloroethane 
30V 1,2-trans-dichloroethylene 
23V Chloroform 
lOY 1,2-dichloroethane 
llV l,l,l-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3-dichloroprop,ylene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-l,3-dichloropropylene 
14V 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether 

ERCO I A Divis!on of ENSECO 

VOLATILE ORGANICS ANALYSIS 

Result 

ND 
NO. 

NO 

NO 

NO 

ND 
ND 
NO 

NO 

ND 
ND 
NO 

ND 
ND 
ND 
ND 
NO 

NO 

ND 
ND 
ND 
ND 
NO 

ND 

- Data Report -

Minimum 
Reporting Limit 

5 
5 
2 

5 
1 
1 
l: 

1 
1 

1 

1 

1 

1 

2 

2 

1 
1 
2 

2 

5 
2 

1 

5 
10 

Reported by: ~ 
Checked by: _ 4, .... 5 

ND = Not detected above the minimum reporting limit •. 



1 
: 

, 

CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geraghty & Miller, Inc. 
GM-7 
17137 
6/20/85 
7/1/85 
Ug/l (ppb) 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 
16v Chloroethane 
44v Methylene chloride 
29V l,l-dichloroethylene 
13V l,l-dichloroethane 
30V 1,2-trans-dichloroethYlene 
23V Chloroform 
lOY 1,2-dichloroethane 
llV l,l,l-trichloroethane, 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3-dichloroprop,ylene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V . Cis-l,3-dichloropropylene 
14v 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether 

NO = Not detected above the minimum reporting limit. 

ERCO / A Division of ENSECO 

VOLATILE ORG~~ICS ANALYS!S 
EY EPA RETHOD 601 

Result 

ND 
ND 
NO 

NO 

NO 

NO 

NO 

ND 
ND 
NO 

ND 
NO 

NO 

NO. 

ND 
NO 

ND 
ND 
NO 

ND 
NO 

NO 

NO 

ND 

Os. ta Report -

Minimum 
Reporting Limit 

5 
5 
2 
5 
1 
1 
1 
1 
1 
1 
1 

1 
1 
2 
2 
1 
1 
2 
2 

5 
2 
1 
5 

10 

Reported by: VV\ ~ 
Checked by: ~ --



.' 

CLIENT Geraghty & Miller, Inc. 
CLIENT ID GM-8 

~~~---------------------E?CO ID :'''':'38 
~~~---------------------SAMPLE RECEIVED ~6 1:..,;2;.;:;0..:...1 8;;;..:5:;...... _______ _ 

ANALYSIS COMPLETED -..:...7/:..,;1;.:..1.;;..85"--_______ _ 

RESULTS IN .....:;.;Ug:&.:/:..;l~{ .... pp ... b_) _______ _ 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 
16v Chloroethane 

i 44v Methylene chloride 
29V l,l-dichloroethylene 
13V l,l-dichloroethane 
30V 1,2-trans-dichloroethylene 
23V Chloroform 
lOY 1,2-dichloroethane 
llV l,l,l-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 

33V Trans-l,3-dichloropropylene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-l,3-dichloropropylene 
14v 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether ... 

NO • Not detected above the minimum reporting. limit. 

ERCC / A Division of ENSECO 

VO~A~!L~ OP.G~~:CS ANALYS!S 
BY EPA ME:EOD 601 

Result 

ND 
ND 
ND 
NO 

ND 
NO 

ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
NO 

NEl 
ND 
NO 

ND 
NO 

NO 

ND 
NO 

ND 

- Data Report -

Minimum 
Reporting Limit 

5 
5 
2 

5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 

5 
2 
1 
5 

10 

Reported by: 
Checked by: 



·' 

1 

CLIENT Geraghty & Miller, Inc. 
CLIEr-'T ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

GM-9 
17139 
6/20/85 
7/1/85 
Ug/l (ppb) 

• 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 
16v Chloroethane 
44v Methylene chloride 
29V l,l-dichloroethylene 
13V. l,l-dichloroethane 
30V 1,2-trans-dichloroethylene 
23V Chloroform 
lOY 1,2-dichloroethane 
IlV l,l,l-trichloroethane 
6v Carbon tetrachloride 

48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3-dichloropropylene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-l,3-dichloropropylene 
14v 1,1,2-tr1chloroethane 
47V Bromo.form 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether 

ND = Not detected above the minimum reporting limit. 

ERCO I A Division of ENSECO 

VOLATILE ORGAN!CS ANALYSIS 
BY EPA METHOD 601 

Result 

NO 
NO • 

ND -
NO 

NO 

NO 

NO 

ND 
ND 
NO 

NO 

ND 
ND 
NO 

ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
NO 

ND 

- Da.ta Report -

Minimum 
Reporting Limit 

5 
5 
2 

5 
1 

1 

1 

1 

1 

1 

1 

1 

1 
2 

2 

1 
1 
2 

2 

5 
2 

1 

5 
10 

Reported by: 
Checked by: 



'i 

, 
t 
, 
j 

-

CLIENT Geraghty & Miller, Inc. 
C:"!E~:T ID -..;;.G.....;~'_-.;;.:!.IJ.;;.. ___________ _ 

ERCO ID ...;;;,17.:..;1;;;..4;..;;0 _________ _ 

SAMPLE RECEIVED ....;;.:6/:.,;2;;,;;;0.:.,/8;;.:5::...-_______ _ 
ANALYSIS COMPLETED ,--:..:7 1:..::1:.:./.;:.85~ _______ _ 

RESULTS IN --=.u g~/:..::l::.....:.{.&..ppo:;.;b~);....... ______ _ 

Compound 

45V Chloromethane 
. :;.ne 

ERCO / A Division of ENSECO 

VOLATILE ORGk~CS ANALYSIS 
BY EPA METHOD 601 

- De. ta !eport -

Minimum 
Result Jeporting Limit 

NO 5 
~ .. 5 ...,c<f;-.~ ............... - ....,. . {if;; t ... !".i.r:~~.~~t.i.4 2 .......... 

:'t-'; ;:, •• _.:::- ~,-L .~ :.ane 

44v Methylene chloride 
29V l,l-dichloroethylene 
13V l,l-dichloroethane 
30V 1,2-trans-dichloroethylene 
23V Chloroform 
lOY 1,2-dichloroethane 
llV l,l,~-trichloroethane 

6v Carbon tetrachloride 
48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3-dichloropropylene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-l,3-dichloropropylene 
14V 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V. Chlorobenzene 
19V 2-chloroethyl vinyl ether 

ND = Not detected above the minimum reporting limit. 

!.~'~ 

ND 
ND 
NO 

NO 

NO 

ND 
NO 

ND 

NO 

NO 

ND 
ND 
NO 

ND 
ND 
NO 

ND 
ND 
NO 

ND 

5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 
5 
2 
1 
5 

10 

Reported by: "v'V'\-J..........
Checked by:. ~ -



.. ,. 

, • 

I 

• 

CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

.ANALYSIS COMPLETED 
RESULTS IN 

Geraghty & Miller, Inc. 
GM-ll 
17141 
6/20/85 
7/1185 
ug/l (ppb) 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 

• 
16v Chloroethane 
44v Methylene chloride 
29V l,l-dichloroethylene 
13V l,l-dichloroethane 
30V 1,2~trans-dichloroethylene 

23V Chloroform 
10V 1,2-dichloroethane 
llV l,l,l-trichloroethane 
6v Carbon tetrachloride 

48v Bromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3-dichloroproprlene 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-l,3-dichloropropylene 
14v 1,1,2-trichloroethane 
47V Bromoform 
15V ~,1,2,2-tetrachloroethane 

85V Tetrachloroethylene 
7V Chlorobenzene 

19V 2-chloroethyl vinyl ether 

NO = Not detected above the minimum reporting limit. 

ERCO / A D1~sion of ENSECO 

VOLATILE ORG:~ICS ANALYSIS 
BY EPA KETHOD 601 

Result 

ND 
NO 

NO 

ND 
NO 

ND 
NO 

NO 
NO 

ND' 
ND 
NO' 

ND 
NO 

NO 

ND 
NO 

ND 
NO 
ND 
NO 

ND 
NO 
ND 

- Data Report -

Minimum. 
Reporting Limit 

5 
5 
2 
5 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
2 
2 
1 
1 
2 
2 
5 
2 
1 

5 
10 

Reported by: ~ 
Checked by: /Y $ 



1 

• 

CLIENT Geraghty & Miller, Inc. 
CLI!~T ID G~-12 

~~~------------------ERCO ID -::;,17.:.,:1:.,4..:2=--_________ _ 
SAMPLE RECEIVED ~6/:...;;2:;.;:;0..:..1 8;;.,5~ _______ _ 

ANALYSIS COMPLETED ...:..7/:...;:1:.,:./-=.8.::.,5 _________ __ 

RESULTS IN __ u g:.:,;/ .... 1--.;,{ .... pp;,..;b;.,.:) _______ _ 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 
16v Ch1oroethane 
44v Methylene chloride 
29V 1,1-dich1oroethy1ene 
13V 1,1-dich1oroethane 
30V 1,2-trans-dichloroethY1ene 
23V Chloroform 
10V 1,2-dich1oroethane 
11V 1,1,1-trich1oroethane 

6v Carbon tetrachloride 
48v Bromodich1oromethane 
32V 1,2-dich1oropropane 
33V Trans-1,3-dich1oropropy1ene 
87V Trichloroethylene 
51V Dibromoch1oromethane 
33V Cis-1,3-dichloropropy1ene 
14v 1,1,2-trich1oroethane 
47V Bromoform 
15V 1,1,2,2-tetrach1oroethane 
85V Tetrachloroethylene 

7V Ch1orobenzene 
19V 2-ch1oroethy1 vinyl ether 

ND • Not detected above the minimum reporting limit. 

ERCO I A Division of ENSECO 

VOLATILE ORGANICS "ANALYSIS 
BY EPA METHOD 601 

Result 

ND 
NO 

NO 

NO 

NO 

ND 
ND 
NO 

ND 
NO 

NO 

NO 

NO 

NO 

NO 

ND 
NO 

NO 

NO 

NO 

ND 
ND 
NO 

ND 

- Data Report -

Minimum 
Reporting Limit 

5 
5 
2 

5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 
5 
2 
1 
5 

10 

Reported by: ~:;:;a
Checked by: ~. S """--



, 

~ 

~ 

CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geraghty & Miller, Inc. 
Trip blank 
17143 
6/20/85 
7/10/85 
)Jg/l (Ppb) 

Compound 

45V Chloromethane 
46v Bromomethane 
88v Vinyl chloride 
16v Chloroethane 
44v Methylene chloride 
29V l,l-dichloroethylene 
13V l,l-dichioroethane 
30V 1,2-trans-dichloroethYlene 
23V Chloroform , 
10V 1,2-dichloroethane 
IlV l,l,l-trichloroethane 
6v Carbon tetrachloride 

48v Eromodichloromethane 
32V 1,2-dichloropropane 
33V Trans-l,3-dichloropropylerie 
87V Trichloroethylene 
51V Dibromochloromethane 
33V Cis-l,3-dichloropropylene 
14v 1,1,2-trichloroethane 
47V Bromoform 
15V 1,1,2,2-tetrachloroethane 
85V Tetrachloroethylene 

7V Chlorobenzene 
19V 2-chloroethyl vinyl ether 

• 

ND = Not detected above the minimum reporting limit. 

ERCO / A Division of ENSECO 

VOLATILE ORGAN:CS ANALYSIS 
EY EPA METHOD 601 

Result 

NO 

NO 

ND 
NO 

NO 

NO 

ND 
ND 
NO 

ND 
ND 
ND 
ND 
ND 
NO 

NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- Data Report -

Minimum 
Reporting Lim.i t 

5 
5 
2 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 
5 
2 
1 
5 

10 

Reported by: 
Checked by: 



:.' 
· . I 

Sample Receive~: 6/20/85 ERCO / A DIVISION OF ENSECO, INC. 

Analysis Complete,,: 1/11/85 

All Results i rp pg/l (EEb) INORGANIC ANALYSIS 

Reported by: CA-K 

Checked by: ltl. -G - Data Report -
Client: Geraghty & Miller. Inc. 

ERCO CLIENT 
ID 10 Cd Cr Cu Ni Pb Zn 

11131 GM-1 <0.5 23 14 9.5 9.0 31 
11132 GM-2 1.0 31 24 18 16 15 
11133 GM-3 <0.5 30 22 8.0 9.8 31 
11134 GM-4 0.6 5.8 12 10 5.3 40 
11135 GM-5 '0.6 8.3 9.0 <5 1.3 29 
11136 .GM-6 <0.5 23 9.0 <5 5.0 20 
l1131 GM-1 0.1 1.8 12 6.8 5.8 21 
11138 GM-8 0.9 6.5 13 8.5 5.3 38 
11139 GM-9 2.0 9.0 <5 <5 <5 9.5 
11140 

I 
14 6.0 GM-lO <0.5 12 1.5 35 

11141 GM-11 1.0 .·11 ·61 66 22 160 
11142 GM-12 <0.5 15 13' 5.8 <5 50 

If customer bas any questions regarding analysis, refer to sample 1n question by its 
ERCO ION. 



• 
Sample Received: fJ/20/U5 ~RCO I A lliVISION OF ENSECO. INC. 

Analysis Completed: fJ/'J.IJ/H5 

All Results in: mg/l (ppm) INOKGA~IC ANALYSIS 

ateported by: pt,. 

Checked by: RGrJ - Data Report -

Client: Geraghty t Hiller 

t;RCO CLIKN'r 'fotal 
III 10 Cyanide 

17131 GH-1 <0.010 
17132 GK-2 <0.010 
17133 GH-3 '<0.010 
17134 GK-4 <0.010 
17135 GM-5 <0.010 
17136 GM-6 <0.010 
17137 GM.!.7 <0.010 
17138 GK-8 <0.010 
17139 GM-9 <0.010 
17140 GH-10 <0.010 
17141 GM-11 <0.010 
11i4'J. GH-12 '<0.U1u 

If customer has any questions "regarding analysis. refe~ ~o sample in question by its 
ERCO lui. 

, . 



• 

Sample Received: b/20/H~ ~RCO I A OIVISION OF ENSECO, INC. 

Analysis Completed: b/'l.ti/H~ 

All Results in: mg/l (ppm) INORGA~IG ANALYSIS 

aleported by: elL 
Checked by: if''') - lJata Keport -

Client: Geraghty t Hiller 
,. J 

IHtCO CLlt::NT Total 
10 10 Cyanide 

11131 GH-l <0.010 
11132 GM-2 <0.010 
11133 GH-3 <0.010 
11134 GM-4 <0.010 
1113~ GH-5 <0.010 '. 
11136 GH-6 <0.010 
11137 GH':"l <0.010 
11138 GH-8 <0.010 
11139 GH-9 <0.010 
11140 GM-lO <0.010 
11141 GH-ll <0.010 
11i42 GI1-12 "<O.Ulu 

If customer has any questions "regarding analysis, refer ~o sample in question by its 
EKCO 101. 

' . 



: 

• Geraghty & Miller, Inc. 

APPENDIX C 

Soil and Sediment Analysis Results 



ERCO 
205 Alewife Brook Parkway. Cambridge. Massacnu<p'rs 02738 (6 m 667·377 7 Telex 650.256·7691 (MCn 

;; DI'vISlOl'. Or 

ENSECO 

Mr. Douglas Grant 
Geraghty & Miller 
13902 North Dale Mabry 
Tampa, FL 33618 

Dear Doug: 

Highway 

, 

II\CORPORATED 

June 11, 1985 

Enclosed is a copy of the results for the analyses 
performed on the eight sydiment samples received on December 
20, 1984. 

If there are any questions concerning thes~ data, I 
would be happy to answer them for you; I can be contacted 
at 661-3111 x56. 

Regional and intfunational oifices: 

Sincerely, 

flJuj,;)(~ 
k,;~:r't Watkins 
Inorganic Laboratory 

Manager 

• Suite 775. Stoltesman Insurance Building, 3875 Montrose. Houston. Texas 77006 {773J 523·7377 
• c:,c: r."".'!!I1 ..s. .......... _ rAl'l'!l."' .. _, AJa~ VI"t. .. lt 1 f~11o. 1r;I~J 'Q.f\.11t..' 



Sample Received: l2L20L84 
Analysis Completed: 1/11L85 

All Results in: ug/g (EEm) 

Reported by: tr1 '.> 
Checked by: l A '::> 

Client: GeraQhty & Miller 

ERCO CLIENT 
10 10 Cd 

12580 A 1.3 

l2~Rl 0.44 

12582 C 1.2 

/I 

dry 

Cr 

19 

16 

35 

wt. 

Cu 

18 

11 

28 

ERCO 

Ni 

22 

16 

24 

/ A Division of ENSECO 

INORGANIC ANALYSIS 

- Data Report -

Ph 

35 

16 

96 

Zn 

90 

69 

120 

------------------------------------------------------------------------------_ .. ----If customer has any questions regarding analysis, refer to sample in QllPStiol by 
its ERCO 10'. 



Sample Received: 12/20/84 

Analysis Completed: 1/16/85 

All Results in: uq/m1 (ppm) 

Reported by: L/oiS 

Cht'cked by: LIIS 

Client: Geraghty & Miller 

ERCO CLIENT 
10 10 ~ Cd 

12575 11 <0.01 

12576 12 <0.01 

12577 I 13 <0.01 

12578 ,4 <0.01 

12579 15 <0.01 

, 
'i • 

Cr Cu Ni 

<0.10 <0.10 <0. n .1 
t 

<0.10 <0.10 <0 • r l~ 

<0.10 <0.10 <0,' j 

<0.10 <0.10 <0. 

<0.10 <0~10 

.~ 

.. 

. A Division of ENSECO 

IORGANIC ANALYSIS 

EP TOXICITY 

- Data Report.-

Pb 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

If customer has any questions reoarding analysis, refpr to sample in Question by 
its ERCO 101. 

" 



• 
Sample Received: 12(20(84 ERCO / A Division of ENSECO 

Analysis .Completed: l2L22L84 

All Results in: u9LCJm (EEm) INORGANIC ANALYSIS 
Reported by: fit. 

Checked by: ~Gti) - Data Report -

Client: Geraahty & Miller 

ERCO CLIENT 
10 10 Cyanide 

12580 A <0.01 

12581 B <0.01 
I . 

12582 C <0.01 

. . " 

If customer has any Questions regarding analysis, refer to sample in Question by 
its ERCO 10'. 

' . 



• 
F 

ERCO 
205 "'/~;;e Brook Parkway. Cambridge. Massachusetts 02738 (677J 66 7·3 777 Telex 650-256-7697 (MCI) 

Mr. Douglas Grant 
Geraghty & Miller 
Landmark Plaza 
14310 N. Dale Mabry Highway 
Tampa, FL 33618 

Dear Doug: 

June 25, 1985 

A DIVISION OF 

ENSECO 
INrORPORATW 

. - .-. 

Enclosed please find the results for the six samples 
received on June 12, 1985, and analyzed for metals and cyanide. 

If you have any questions, please ~o not hesitate to call 
me. 

NS;rb 
Encl. 

Regional and international of;ices: 

Sincerely, 

Nancy Stewart 
Manager, Volatile 

Organics Laboratory 

• SUIte 175. Statesman Insurance Building. 3875 Montrose. Houston. Texas 77006 (773) 523·7377 
• 525 Central Avenue. Cedarhurst. New York 77576 (5761295.7762 

..... _""- ."' .... .,.-!-_:""'_. ~~ .... --. -.---~-



Sample Received: 6/12/85 ERCO / A DIVISION OF ENSECO, INC. 

Analysis Complete4 : 6/20/85 

All Results il}: l!~/~ (EEm) dry weight INORGANIC ANALYSIS 

Reported by: - \\','''\ 
Checked b~: , . \ t: .. - Data Report -

Client: Geraghty & Miller 

ERCO CLIENT 
10 10 Cd Cr Cu Ni Pb Zn 

GM-9 

16938 1~-15 ft 15 21 16 13 22 6 .. 

16939 15-16 tt 1.9 21 11 12 12 35 

169~0 11-18 tt 0.21 19 10 11 12 21 

169~1 18-19 tt <0.25 30 13 10 12 3" 

16'9~2 20 .. 21 tt 3.1 3" 13 15 13 "5 

169~3 23-2" tt 0.59 15 9.3 1.8 1.9 25 

It customer has any questions regarding analysis, reter to sample in question by its 
ERCO 101. 

'. 



~ .... I ..... 

Sample Received: 6/12/85 

Analysis Completed: 6/17/85 

All Results in: ug/g (ppm) dry veight 

Reported b~: 

Checked b¥: 

Client: Geraght¥ & Miller Inc. 

ERCO 
ID 

16938 

16939 

169"0 

169"1 

169~2 

169"3 

CLIENT 
10 

GM-9 

'1~ -15 ft 

15-16 ft 

17-18 
I 

ft 

18-19 ft 

20-21 ft 

23-2" ft 

Total Cyanide 

0.812 

<0.313 

<0.315 

<0.315 

<0.301 

<0.317 

ERCO / A DIVISION OF ENSECO, INC. 

INORGANIC ANALYSIS 

- Data Report -

.. 

If customer has any questions regarding analysis, refer to sample in question 'by its 
ERCO ION. 

--~-... .. 
:. 
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: GER;"~:-:7Y a MILLER. INC. 

~ PR 0 JECT ~ _ ..... N,..;J9:~~ __ ....;.~-=,~\-.,;..;:.\ __ _ 

LOCATION: r,""4fh TN 

WELL LOG 

DATE: \~-c.- %\4. SHEET: \ OF ___ _ 

DRILLING CONTRACTOR: £lb. ....... , lC',b",-
~ 

WELL NUMBER: c,1'l1-4? ,,~d,$1 ~ N-\~l DRILLING METHOD: $?h(l ~~ Cu.:'J-Q 

SAMPLE DESCRIBED BY: IX. SAMPLING METHOD: off o;V¥M th~U. 

SAMPLE DESCRIPTION 0'4)1(+ 
DEPTH INTERV:'L.. n.ICKNESS 

(FEET 1 (FEET) 

~ ,\ ) _~ 'fII,._,,\e.y • ~'u_ '\. ~'f""" P"~ ~f"C>-. ld.r-1-J 0- ~.~ 

"&\~~ c.~ ~", ~'v- P~I bn::w"'\ -:,). S-5.c . 

c:...~ L Iol 0ll0L"- i= 'o.c.k.'1 , *' l,~~ l,'r'CI WJ-\ 
.. 

5.0 - .,.0 
~ 

~~,,\.~ &"Q, ·~A;-bR.&4fttl ~\e", l~~ -
L~Q.\... -,.(.; - 10 .;.. 

T 
. 

c:..\~ » ~l\I_ t~l ~~ ~\.td -\)'""- ~lcJw ~ 8~- \e - '~·s 

~o..~ AS. ~\x:."f (~ 1!:a""~ 1) ,~.s- IS·~ I. 

,.,.,..... A" c:Ur.,.., ~+ ~.c:. ......... Is.. - I' .• J~"~w..() . 
do....· ~H I _~.A . f,hj(..(~~) '" . ,.,·LO- ~, dr'~ 

. ~ 

~~, ~f-r I A.~.i""R.~, ~),.\& ~ .. ~" ..... ~""""' ";21- :J"\.. 

~ .. ~"".~..4~, br,~. c-l..& .. 6r\~w.\ Q~.'" .2) . 
.., . - :;t;- ~ 

'5 ...... c..s: c:;...~ 

~, ""R-) p\lC~~ , l,\ve. .. ~. (-.,,+,) 30- .,. ~ 

_ c..~.. c:hM~ ~. b"ttl" 1f!...L. L.. ... 
'3=l-!.S 

Se.- 0\. . eta.... O)jJrW Cm..L. ~A,,,- {)CA4"- e-~ 'Sc .. -a, 
~ 

'10'-' 0." o..\:aoof bc..+ ~ ~- 40.s 
. 

V 
~., • c.~ I ~L:"" ~,.c.'''1 -t-.r- ~""~ "",c.rla\&.~ w'" ~ B tl-bt. ... 40.s- ~.l.. 

~) ....... - ,wc..,~ , lOCSol pc..d., ''S&J..:-........ ~.s~ \.,..,-) 
. 

42.-• .5~ ~ 

I~" 
, .A.; u .. 'D!f. ~ 

~ 
, v~ ~la.l~ ~ 

ToW ~~ Sd 5Q I Q)ol ~,1~ 
"c.~ ""~- ~ &.t!"- sa. 
~c..,..4 ~2.-Sc ",,.. So 

~~ "\'-'t':::ll Ioto- '4" 
~ TO.,\-- o -"\~ o - ~D 

. , 

~- -



: • GERki3HTY S MILLER. INC. 

...... ' 

r 

-

WELL LOG 

PRO J ECT: ...... N~A:=~_-;.....IN--.:'i;;;;p..zh~' $=--__ _ DATE: --.:\.::;;~;..."'.ul\~ ... l~'l_ SHE E T : ~ __ OF --...01 

LOCATION: "'\"I~ l N DRILLING CONTRACTOR:~"" 'leJ.bQ 

WELL NUMBER: GC"-d ~qrM's1 N.l~\) DRILLING METHOD: Mud rrirh':j . 
SAMPLE DESCRIBED BY: __ .. T>"",'--___ _ SAMPLING METHOD: __ ~!Dl*~s~~'~~~~~----

SAMPLE DESCRIPTION ~\..U .. ~ n..- 10' 
.-'_ "a~' 

"" it ~ ~ oS:- Grt-" "r -A. .. \,it,.,{r $1,.1, 
'& G~--\ 

r _\_ _ A. $Q: \ 1 b rtD""'" 

...... Q'" 

~~ 
-.(7 

~ 

,. 

-. 

DEPTH INTERVAL 
(F!:ET) 

40·41 S 

45·~ 

~-.SS 

SS-hS 

T"'ICKNE~ 

(FEET: 

-



: 
GERAGHTY S MILLER.INC. 

WELL LOG 

., PROJECT:~~~~S~~~~e~~k~Sr-____ _ DATE: )').-l~ SHEET: ... 1:....-_ OF ___ _ 

LOCATION: __ --~~QWk~hr~,·~L~_\~=1~h~y~ ________ _ DRILLING CONTRACTOR: a 10£- JS.~ 

WE LL N U Me ER : _...loG ..... M..:..-_'i..l..· _..;:S..:;belli~"I-...:=... __ _ DRI LLING MET HOD: ... $?.-..\.d--...Q~f l"'"=-----. 
SAMPLE DESCRIBED BY: _..I:b~6~ ____ _ SAMPLING METHOD: oU ON}!;- fi ... LJ. 

SAMPLE DESCRIPTION ~'\4)if+ DEPTH INTERVAL i,",ICK"'E.~ 

(FEET 1 (FEET 1 

"'::>0.\ \c:...n.. .. ,,\ .. ~, "'"c. ~ I ,,- . po.c.\... • ~ ...... ( dl"~ \ 0- ~ . .s 

..... CI, \ -s.\. ~ de.... I> lee-I.'" 1 
b.".........- ,,~ 

2.5 _ .I!iil1\t.o 
.... v I -

t'.. \c... fI \ .r.J."L Ft~~"" \:o"~-,,,,-,\\'" -~"'" -..U'\. ),&.llI- " }.,.,J, 
\of •• - ,. S' 

U 1 '"-.J 

C.~l F:.../&ttO.:. L-I\AlJt F-<J.IJ'" \. d..&.o.CW ~, ...... t=J-- ""7.~ - 1'l.S 

~~ c..c. db.. b .. " "-/ ~ l ... ",,"~ '!»I\h -U l' ... 01"...., 12.3 - "'J, 5 ... '" -
~ ta:6 

e.\~. ~''e .• 'ftI.. ..... I 'SId ~, pl .... bl" )I""~ __ ~\.,.} ~.".~ - bl",<. \""l. S - :l:a..~ 

~-f . 
-+-M ~ .. ~ ?') 

I I 

'Sc...... I") - ?-:I. -
~ 

F..'h- r--- l~ -').::1 

d~~ \. - I:l. 

"DbtD.A- 0-11 

. 

. 

-

. 

. 
. 

• 

. 
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GERAGH"!"Y 8 MILLER)INC . 

WELL tOG 

LOCATION: GM-A Q $c .. ll$e)b\c-J'~ 

WELL NUMB ER : ....... G .... ''-''1 ... -:=:;p _______ _ 
• .. 

SAMPLE DESCRIBED BY: _ .. P~' _______ _ 
} 

SAMPLE DESCRIPTION 

~., ~h .... ",,*, ~, ~1I,1- P"""-" ~"' .. . 
C~. of- 'T\..I; ~ --c.t-. - ~11~ .... - b --.. I 

C\G.,. f:.,f"- o~ .. -.....& c4" ... o..s ~ -
S~ CM c:...~ 

C~. ~d~, c!U-1ooC p~, cnT"~ ~ 'O"I~ ..., 
clc..- bl "" e" ... 1 ..... 

U "'0 \II 
c:,A.."L t:..~ o.~ 

'$'"-. t:.. .. c..\.c-<... 

SHEET:_,--_ OF __ , 

DRI LLI NG CONTRACTOR: ~Q..o-.k~.:..n~Lh_":"';;':~_ 

DRI LllNG MET HOD: _...lM~\lul~m,~' i.::I-"'r-----1 . 
SAM Pli NG METHOD: -..IIW.:l.i.'.a;$$:IoIh ....... SIil,;'==f~""'''L::;,, ___ --

~~1f+ DEPTtiINTERVl.L il-llCKNE 

('FEET) (FE=:'7 

O-s 

'tor &;-10 

IO'~ 

'S-~ 

'S~ 
: :;u... :a.s 

.~s- J'" 

~-i~ 

i"-",(c 

s~d ~-..&. h, c.o...~ 1 Clf- 1.5. ..... ", 1>,.. ... '" ~_ ..,O-'i5 

"lioc.-e cu.. 4l.c...., I..A- ,J t! n..w.l ~1~-!SoL-

v 

rron 
~ ~ 

40 kJ... ~n.. "', I 
'50' . 

'Sol:.. rr-r-.. 'i:l-"t"l '1"-~' 
hl"- ~ '.lc. - "'\, t.q • ~1 

~~~ -'6 
. 

c;.~~ . 
o-'b' 

~ Yo..;t 

... 

. 



GERAGHTY S MILLER, INC.--&, • l..... - -.-.. ~ 
WELL LOG 

.. ~-
. PROJECT:_j~2~a~·9~M~E~I ______________ _ DATE: t;.-IO-€S SHEET:_':....-_OF ___ _ 

, 
I 

LOCATION: __ ~H~.~~~A~~-------------------~ 

WELLNUMBER:~G.M~·~-_4~------------

SAMPLE DESCRIBED BY: Zi:TS/WOG-

(:t~ c..",,.j~r~) 

ORI LLI NG CONTRACTOR: A"Will- Sc \\:."t 

DRILLING METHOD: Sea\-'). .~~ e .. o« 

SAMPLE DESCRIPTION f>~-'I 
I~ 

DEPTH INTER'.';''-\ ii'liCKNE5 
(FEET 1 (FEET: 

. . 
~ l' \tAbU, 

• I~- IS c..\~ Flvt dl. \.\ "O!. I C; n.o.n l ..... 

~l c.. .. C. 'c.c..-l. tac.Jl d ,-ot:.." 
IS - 1\0 

. -._-._- '--.'-- --' . ._--_ .. _-_ . . __ ._--_ .. - .- --
. St--~ c...;. c..V,J . 

Ie - II 

C\'-'o' {::1'4 l U. V'"~ - c.,,('( ,', • • :..~ ,f-t' 17- ,g 
---_. -_. . --_. -. 

C\t~. Cu.\--.. ~ e ~"i; C-b I . \8 - '1 I 

'" 
... _, .. -

d.t.~'\ca 1"-'" .W . ------. - -" .- ... _--
c.l.::l.;;;.. ! ~r'U~ /"C-~l'l 

, 
'l.c,;t ""(:- l'r • 

-:..c ... i c..~ c...l:c~ ? u, 4/ 

Ct, I e\~ (!. ~'1 ., ,- ';1.; 

c iev.., 'S, ,~\.,j-~ ~dl.. Hodlv- J-~" , &-~~ 1~"'t..."AI : l./ -
":'1 ;,.,-

I' . 
;...t.-- d ~ 

\ 
Co LOQ ' iI::X;J:.I. J -r. 1..1.;..· ...... ~Iit;~ or.:. ~(f ~!"-:!~ 0 

~O ) ~\\~~.~ t:\~ , \~..., , ....... "1.''''",,, ~,W\ Ore... ~X ~7: '!".,) ~(1' I.jk/' 

~.~ ~ M~l \Do ..... -\.- .\oCl~ 
. 

'i'l-4~ 
1- ' 

, . 
Sc.u.&..r\ tN' - ~tt 

s" .. ~ (\.b~"l ~S"~ Lto' l~'t~ .. ~ l.(~', .. ) k.l l "~I ~ .... 'I") 

~."hAiu.. 

. 

.. 



o 
o 

{ .. 
I 

o . GERAGHTY a MILLER. INC. 

WELL LOG 

DAiE: <,- ''3- is SHEET :_'r.-.-_ OF __ ~ 

DRILLING CONTRAC'rOR: A-r. ~"'\\. 

D RI LLI N G MET HOD: ....::;M,;;.· \_'.;..~ --_$ "'---.;.;-~:::.:" ,,*":::e=---

SAMPLE DESCRIBED BY: ~~(J) •. SAMPLING METHOD: ~.;rtr"n;u. ~\~\..~ ~ . 

SAMPLE DESCRIPTION 

~\ t\\~} ~,I.I'- f~J "n:rw~ 

SAJ4. A~ IrC!lC..I£.. »& ... , \",oSE, ......,~ ~'T J4t lS~. 

,. 
3",,. "-JI <"Af.bE.. CSe.)n.)f""'o(""'r'lT&!t-

~A«-lAJ , t=1II~~"'T'~ 111 ~ 

$ 

3: 3) 

iIiii! I C \ ·11 S ~",l ~, ~~ __ s· ~'" J, .1e ... ~, tl_~ ~.C~ 

~o. .. ~ 

.~ 
., 

" 

DEPTH INTERVAL T ... ICKNES 

a-~ 

Ie:) - IS 

,s-io 

33 - '10' 

'fj- V)o 

. 'is -~ Sa.. 

S2.,- 51 



~
'li 46C1 ~I!I \ * iJ7 • ;~co •••• . 7.-
I'C~' 

• 

(;1"""'1--' 
t;1 ., I 

TC:;l:..i ~r~ 

'$...:...~ 

.; lie...- f~&... 

~~ 
"b'''-c.;...\-

S7 -~'J 
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" 
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GERAGHTY S MILLER, INC. 

PROJECT: rut%- "'*1\,),'> 

LOCATION: '" .\l~ '1M. 

WELL NUMBER: Gf:\-q ~-'l..J) 

WELL LOG 

DATE: '''-'> SHEET:_' __ OF ___ , 

DRILLING CONTRACTOR: ~&:r .",-,(1-0 . 

DRI'-LING METHOD: $,)I~ ~b. ~ 

SAMPLE DESCRIBED BY: ...... OQbL-____ _ 
. 

SAMPLING METHOD: r.,,, rtf ~ ~y. 

SAMPLE DESCRIPTION 
DEPTH .INTERVAL 

(FEET) 

O-~-3.S 

TI-IICKNESS 
(FEE":" ) 



GERAGHTY a MILLER. INC. 

WELL LOG 

DATE: ~.l~·'S SHEET:---.:' ..... · _ OF ___ _ 

LOCATION: M;H\."IM~""Il'H - .... ......\..r., s·,k. DRILLINGCONTRACTOR:h.Ilr5\l, Cel....,t.,..~ 

WE LL N U M B ER : _~c.;t",jM~-~\ '.1..... _____ _ D RILLI NG MET H 0 0: ....:II .. c:.. \,;:;:.. :.;~-;..:"::.;:;+s...,;;;;:::r;:I"""':::;-:::ol'~~v ..... __ 

SA t.t PLE DES C R IBED BY: --.I!WSw:..c:::::.-_~--- SAMPLING METHOD: 3e:~;~ ~';\".h 

SAMPLE DESCRIPTION ~'4I1'f-! 
DEPTH INTERVAl.. , T"'ICKNE~ 

(r~~Tl (rE~:: 

<:'\~~1 t\\A.':.k. , ",,"l.~~_ 't--"', 'otoO ..., "" 
. 

O-;T'lt. 

6.+M.£" *' ~c., flll' ~J£. 1a-tJ~ 1oJ£..~ @' 1.0 r:r . 
IZ -'7 

; 

" w,~ Q 2..1. $' FT'" - t"J-z'%. 
• - - -- .. -\\ 

2.1.- Z. ,. f" 

\\ . 
'4 ·,..,s- '<:I' I 

I 

. 

; 

. 

~~J ~\ - -,. -S'.,- . 2.'\")0 , $-- 'I.~'-,o 

S_l. S4'- %0 
, s-). 'Q'. ,I.' . ... ,.,.Q-

~.k. to'· I"~ ~:ta. It'· " 

r'"* 
, ~,.,...t 1/0- 0' • L'\'·O " . .~ - 21 

.. , i, 

~1:S 
; 

\~ ( ..,.:oJ 
" 

. 
. - ._--- ._ . 



• GERAGHTY a MILLER, INC. 

WELL LOG 

l' JJ:lROJECT: tJA~- ~'='e~'~ 

LOCATION: C.c....-w 1 s .. \..c.. 

DATE: Cg .. ,l-1S""" SHEET: l OF __ -
1 

. i 
,. I 

WELL. NUMBER: -8-" .z... 
SAMPLE DESCRIBED BY: ~"SS lue ~ . , 

SAMPLE DESCRIPTION 

c::..\~( f""':1"--, ~ .. - fl. ... """,,, ,,_ ..... """ 

<. }.(Oi)+ @ 7 ~ ) 

.- .-

trw~ ~\-\\'d ~\a&..s; ~ .-&--..0') . 

~/S .. .,., -1. ~~ __ Jj~'; 't(~ 

(. 

~. JnpJ 

~ - ;..s~· 2--

~ -- ;z'S~- .,' 
~ ~ '. l' 
~. ~ '1'''0 

, - -,. 

DRILLING CONTRACTOR: A,...r. ~ ... ~~ <..~ 
DRILLING METHOD: sOl·.~ :! • ..- &1:< 

SAMPLING METHOD: s0""lJc. 9 ~ ~\~\..+s 

C\ +\-

DEPTH :NTERVAL.. 
. (F£ET) 

0-1 

7· (%.. 

7;.0, = 281+ 

TI'IICKNE5 
(FEET) 



: 

\ '.-

· · . 

Gcaghty &: Miller, Inc:. 
WATER-QUALITY SAMPLING FORM 

I 
PROJECT HOMBER: _ ~,..::t.~~o:;.,M,~~::.:':..... ____ .....;;._ 

Sample Number: ~m- ) Date: 

Sample Type: Time: 

Sampled By: 
Weather: ____________________________ ___ 

GROUND-WAT!~/SURFAC!-WATER ELEVATION 

(1) M.P.? ..,-o~ Blevation 

(2) Tape Held: f..1 .~" (at M.P.) M-Scope Readuq: 

u; 'lape Wet: z.:z:.~ "-
(4) Depth to Water: ~ .. ~ (2 minus 3) SO'RFACB WA'l'D 

(5) Depth of well: ~9,~ (from M.P.) Reaainq at Staff Gaqe: 

(6) Heiqht of Water Column: 

(7) Elevation of Water: 

WAT!R S~~PL! COLLECTION pAT A 

Volume of Water in well: 

~,oc. (S 

(1 

minus 4) Elevation of Staff Gaqe: 

minus 4) Elevation of Water Surface: 

11' r J h: ",did 'I. V,'S. c:.w" ~ ,." '1 ( f t J) x 7. 48 - ~?~,t...:.:s:;..-.;;.--'Z.~r ________ ___!""'--(:.,;ql.::a:.:l:.: • ..:.)--
r - raaius of well (ft) 
h - heiqht of water column (ft) 

Volume Removed from Well: ~~ a:,lo .. J 

Method of Removal: ba ... ~ flC=f 
Method of Samplinq: ~~~\- \o> .. ,,'.&(" 

• 
Time of Samplinq: Q'isa~ 

FIELD ANALYSES AND R~~RKS 

Temperature: ___ 0l0i'$'_.'''''(,, ..... __________ _ 

Specific Conductanc.e: 2..>?<! ",'''''''-w f' .... 
pH: 
Other (Specify): _______________ __ 

Pumpinq Rate: 

Pumpinq Time: 

Pump On: 

Pump Off: 

Reason for Samplinq: 

Methoa of Shipment: f.,.~ IE "'f""? "t".:. 

tE<o 
Physical Appearance: ___ ~~~~~ ________________________________________ __ 

Type of Analyses: 

Conta1fter Size and Type: 

Preservative: 

1 '1'b 'ffrn (,\,.'1.-1 Ala D Hi l e J. ~; (...ilf.& 2 HAlO,. 
g... :5t).' ,,;.lJ (VM) teA ".,.II..'{ ,., 

R~"'..ARKS; 



: .-:. 

Geaghty &: Miller, Inc:. 
WATER-QUALITY SAMPLING FORM 

J 
PROJECT HOMIER: 

D.te: (,-\a,,-~~ 

Sample 'l'ype: Time, '1'0 : -------
Sampled By: Weather' ________________________ ___ 

GRO~-WAT!RISUR:ACE-WAT~ ELEVATION 

(1) M.P.? :to$.:: El.vation 

(2) T.pe Held: 11: .• 0 (at M.P.) II-Scope Reading': 

(3 ) Tap. Wet, l.!'l 
(4) Depth to Water: ~1~9 (2 minus 3) IO'RFACE WA'l'Elt 

(5) Depth of Well: Y!::l'~ (from M.P.) Readinq at Staff Gag'e: 

(6) Heiqht of W.ter Column: 

(7) Elev.tion of Wat.r: 

WAT!R S~~PL! COLLECTION pATA 

Volume of W.ter in well: 

~~;1S: (5 

U 

I .1 )1. . J 
1I'r h: 'tt't;,&. ~'i,~t. ~ ,1~ (ft ) 

r • radius of w.ll (tt) '. 
h • heiqht of water column (ft) 

Volume Removed froID w.ll, .1..S ~ .... s 

Method of Removal: los"t ~ .. ~ 
Method of Samplini: ~~ 
Time of S.mplini: I~!::I° 

FIELD ANALYSES AND R~v~RKS 

Ter.tpefature: 

Speci.fic Conductance: 

pH: ~") 

Oth.r (Specify): 

'oC.i \....,. 

minus 4) El.vation of Staff Gaie: 

minus 4) El.vation of Wat.r Surfac.: 

x 7.48 • ..IS~. "~~~3_t_..:.I.;;.{._ • .;;.i ______ -.:(:.;;cr~.~l:.:. • .:.)_ 

Pumpini Rate. 

Pumping' Tim., 

Pump On: 

Pump Otf: 

R •• son for S.mplinif _" ________________ _ 

M.thod of Shipment: tS!' e°"t""'? ~ 

£ko 

Physical Appe.ranc.: ..... __ ~~~,~~~~!~~-,~l~9~uk~~~ ______ ~-------------------------------------
Typ. of Analys.s: 

Container Size .nd Type: 

Preservative: 
, HSO ,}.U e'trdi'e' \lep»; .' 6~ fOJ~"k l-.~") ~A>Q,. 
%-'9.' IIUt> (YS-A) t:2A &¥.-t \PO\ 
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Gec.ghty &: Miller, Inc:. 
WATER-QUALITY SAMPLING roRM 

PROJECT HUMBER: 

Sample Number: 

·Sample Type: 

Sampled By: 

GRO~-WAT~~/SURFACE-wAT~~ !LEVATION 

U) H.P.? "\'0 t..- Elevation 

(2) Tape Held: is. 0::> 

(3) 'rape Wet: ,_ 1,£ 

(4) Depth to Water: lJ.,~r 
(S) Depth of Well: ~S',oo 

(6) Heiqht of Water Column: 

(7) Elevatio~ of Water: 

WAT!~ S~~PL~ COLL!CTION DATA 

Volume of Water in well: 

, 

~I.;S" 

(at H.P.) 

(2 minus 3) 

(from H. P. ) 

(5 minus 4) 

(1 minus 4) 

Date: 

'lime: _______________ To:. ____________ _ 

Weather: ____________________ ~ ______ ___ 

H-Scope Readinq: 

StTRFACE WA'l'n 

aeadinq at Staff Gaqe: 

Elevation of Staff Gaqe: 

Elevation of Water Surface: 

11' r I h: -a c-lt r' .11. IS' ': .. (P"& ( ft J) x 7. 48 - __ .wtr:.....:"::...:::J~ .. __ .:.;I.s::.. ____________ .....:(~";,::a:.::l:.:.:..i):....._ 
r • radius of well (ft) . 

~ h • heiqht of water column (ft) , 
Volume Removed from Well: lo ~l\ ... ) .umpinq Rate. 

Metho<! of Removal: ~':II ~ ~ .. :.f Pumpinq Time: 

Hethod of SAmplinq: .\e!t- !e~'\Ar .ump On: 

Time of Samplinq: U\o Pump Off: 

FIELD ANALYSES AND RL~RKS 

Tel:lperature: Reason for Samplinq: 

Specific Conductance: c.QO ... \~ ... her ,,_ 
pH: ,.30 

Other (Specify): 

Hethod of Shipment: f.s.l ~ ~ 
t(t~ 

Physical Appe.r.nce: __ ~i~\~\~~~~~~\~~~~~\~.~~~~~O~------------______________________________ __ 

Type of Analyse.: 

Container Size and Type: , 4, at." Ce~,., .... ) N.O\o(j , % ~ ~. (n=&l;& \ UNO)' 

Preser'/Ative: :J.- 19..J ",,"ll} \/94 if A. &='ket: (,ed 



: 

Gc:r2ghty & Miller, Inc. 
WATER-QUALITY SAMPLING FORM 

PROJECT NUMBER: _'..l.:%.:...1a.:O::...L..M..;.:f~':--. ____ .....;._ 

Sample Number: Date: 10- \~- WS 
Sample Type: Time: 

_____________ '1'0: __________ __ 

Sampled By: Weather: _____________ ~'¢~ ____________ _ 

GROUND-WATER/SURFACE-WATER ELEVATION 

(1) M.P.? los.: Elevation 

(2) Tape Held: (s.co (at M.P.) M-Scope Readinc;: 

(3) Tape Wet: 1·:20 
(4) Depth to Water: u .. 3o (2 minus 3) SO'RFACE WATER 

(5 ) Depth of Well: .. :la.!S! (from M.P.) Readinc; at Staff Gac;e: _______ _ 

(6) Heic;ht of Water Column: 

(7) Elevation of Water: 

WATER SN~PLE COLLECTION DATA 

Volume of Water in well: 

~2·:Z (5 minus 4) Elevation of Staff Gac;e: __________ _ 

(1 minus 4) Elevation of Water Surfa'ce: 

1r r I h: "tTl4t.ll. (,\0.19' ':; • '-l I 
( f t ) x 7.48 - -:.::"..t;1't:l-t:.Il...l3--=:;.:-.~$":.:.. =l. .. 3:--. ____ ---:(..:;9..:,a.::,l.:. • .:.,.) ___ 

r • radius of well (ft) 
h • height of water column (ft) 

Volume Removed from Well: f S tf'LrY 
Method of Removal: ~ ..... 1. (" _ ( 

Method of Samplinc;: n~b bo·,\a..r 

Time of Sampling: _--a\..::'2..:..;\4;a.;S>Z-______ _ 

FIELD ANALYSES AND RE~~RKS 

Temperature: 

Specific Conductance: CpC?Q " .... \o,,;!~ I ...... 

pH: 

Other (Specify): 

Pumping Rate: 

Pumpinc; Time: 

Pump On: 
Pump Off: _______________ _ 

Reason for Samplinc;: 

'Method of Shipment: fs~ ) F~U\o 

'E(l«> 

Physical Appearance: __ ~su\~j~~~~~~\,~~c~'aQ~~~*l~----------------_--------------------------
Type of Analyses: 

Container Size and Type: \ 4 ~ ~p.LS Cerpoi\«') \i,OM; \ ~ ~'4...,. t"..,.,~h) 

Preservative: \11$% J 2.~ 39 "" , Yh\j. , ("oA - Coal) 

• RE.~KS: 



. . 
Qcr.lghty & Miller, Inc. 

WATEP.-QU).LITY S~'!PL!~!:; P'''P.M 

PROJECT 'Ntm!ER: 

i,M-S Date: 

Sample Type: Time: _______________ ~o: __________ _____ 

Sampled By: Weather: ____________________________ __ 

( 1 ) H. P .? __ "'.s..:0:::.:c:...:t:::.-__ Elevation ________________ __ 

(2) Tape Held: 

(3) "l'ape Wet: 

\1.0~ (at H.P.) H-Scope Reading: 
• 

(4) Depth to Water: la.O(. (2 minus 3) SO'RFACE WA'l'ER 

(5) Depth of Well: :tL(.ao (from H.P.) Reading at Stat! Gage: -(6). Height of Water Column: ({o"V (5 minus 4) 

(7) Elevation of Water: (1 minus 4; 

WATn SAr-!PLE COLLECTION DATA 

Elevation of Staff Gage: ___________ ~-

Elevation of Water Surface: .... _______ __ 

Volume of Water in well: 

1Trlh: yt+t.)l. (.'(0.1'1) ,. .~, 
r • "radius of well (ft) . 
h • height of water column 

:a 
( ft ) x 7.48 • .::!(,i:.:'':'''' !oW-.:.'I.~a~.;;;;.--_.el.:.::C=__ _____ __:(..,;;gl.:a.::.l.:. • .:,.) _ 

(ft) 

Volume Removed from Well: ~S %,-\\.0 .. ') 

Method of Removal: "'0","+ ~""""f 

Method of Sampling: 3c..~'-'. '0.) \....,. 
"l'ime of Sampling: 

FIELD ANALYSES AND R~u~R~S 

Temperature: 

Specific Conductance: 

pH: 

Other (Specify): 

Pumping Rate: 

Pumping Time: 

Pump On: 
Pump Off: ____________ _ 

Reason for Sampling: 

Method of Shipment: fs1. ~ \s> 
£.1..(,0 

Physical Appearance: __ ~$~\~'&~~~~~'~£c~Lw~ul~y~=-~~~R~W~_~~~·~.~~\~ ____________________________ __ 
Type of An~lyses: 

Container Size and Type: 

Preservative: 

. RE~RKS: 



. . 

I 

. Geaghty &. Miller, Inc:. 
WATER-9UALITY SAMPt!N~ FO~~ 

l'ROJEC'l' NOMBER: 

Sample Number: Date: 

Sample Type: Time: ______________ To: __________ __ 

SaJDplec5 By: w.atber: ___________________________________ -----

GRO~-W~T!~/SL~FACE-WATER ELEVATION 

(1) H.P.? Iuc.... nevatioll 

(2) Tape Belch 2.~ ,00 

(3) Tape Wet: ( ,~2. 

(4) Depth to Water: .J"AI 
(5) Depth of well: .<'j .O\) 

. ..., . ..,..... 

WAT~ S~~P~~ COLLECtION OATA 

Volume of Water in well: 

(at H.P.) 

(2 minus 3) 

(from H.P.) 

H-Scope Reac5inil 

StTRFAQ WATD 

aeac5inq at Staf! Gaqe: 

I (;' )~ ... J 1I'rh: =rr "it. 't-t-,4z..~ • .,O(ft ) 
r • radius of well (ft) . 

x 7. 48 • -..:3~.:..,j7~'t"_.::~;....;:3;..-_ .. ___ ...:It;,:.I.;.. ~:::...::;S"" ___ ~""-'(:.;;!I.:a:.:l:.: • ..:)----

h • heiiht of water column (ft) 

Volume Removec5 from Well: &, ~UOIC". 
Method of Removal: ~ .. ~ 111D1(2 
Method of Samplinq: ~ ••• \.a.r. 

Time of Samplinq: tl~~ 

FIELD ANALYSES AND R~~KS 

Temperature: 

pH: .' 
Other (Specify):· __________________ _ 

- Pumpinq .. tel 

Pumpinq Time, 

Pump On: 

Pump Off: 

Reason for Samplini: 

Method of Shipment: "fc.~. ('6If*!? =ta 
tF:~i) 

.-

Physical Appearance: ___ ~~~~~-~~~l~(.~~~~~~,~~~---------------__________________ __ 
Type of Analy.e.: 

Container Size and Type: 

Preservative: 

'4,., fe«> (eM) N.O\-lr" ., 6~ p4e/rc. (n=JJ,) HAJ2JJ' 

2.- '1i).J' "u.h. V a'" (fA MaJ.Lo> <''0 l. 

RE."'.ARKS: 



: '.. 

Gec.ghty &: Miller, Inc:. 
, W~T£R-QUAL!~Y S~~P~:NG FORM 

PROJECT HUMBER: _.,....a..::1.=-'.O~M;u::£;..:':...-____ ...... _ 

Date: 

Sa.mple Type: Time: _______________ '1'0: __________ __ 

Sampled By: 
Weather: ____________________________ __ 

GROUNO-WAT!~/S~~FAC!-WATER ~LEVATION 

U) H.P.? :I0e:.,... Elevation 

(2 ) Tape Held: ;z'!a.aQ (at H.P.) H-Scope Reading: 

(3) '.rap. Wet: h~1 
(4) Depth to Water: ~~.",'Z.. (2 minus 3) StTRFACE WA'1'D 

(S) Dept~ e~ well: 1,;0.'Q a 
(6) Height of Water Colu.l':'.n: 

• 
(7) Elevation of Water: 

WAT!~ S~~PL! COLLECTION DATA 

Volume of Water in well: 

:) ~;3! 
(from H.P.) Reading at Staff Gage: 

(S minu.s 4) Elevation of Staff Gage: 

(1 minu.s 4) Elevation of Water Surface: 

'If r I h: 'TT t t ~ ) 1. b S:.:n 't r 7 , ( f t J) x 7. 48 • _ ... ~~. "'7"'7.....::t.:.....a~4,;.~ __ ...,jII..?,...,r:.3~------.....:(:.;;gl.:a:.:l:..:: • .:.)---
% • %adiu.s of well (ft) . 
h • heiqht of water column (ft) 

.1 ~'Z. 

Volumeltemoved from Well: ~\\.<a .... .s. Pumping Rate: 

Method of Removal: ko ... ,," 

Met.hod of Sampling: !a~~ 
• 

Time of Sampling: t<l"L 

FIELD ANALYSES AND RE.'1ARKS 

'1'emperat.u.re: 

Specific Condu.ctance: 

pH: b,t, 
Other (Specify): 

("~ 
....... \.&.1"' 

Pumping Time: 

Pwnp On: 
Pump Off: _______________ _ 

Reason for Sampling: 

Method of Shipment: f...? i"fCd' J, 
'ltc.o 

Physical Appearance: __ 28~~~U~r5~~k~f~~~~)~----------_________________ ___ 
Type of Analys •• : 

Cont.a1ner Size and Type: 

Preservative: 2... 40 ... C 

RE.".ARKS: 



: 

.... 0' 

Gec.ghty &: Miller, Inc. 
WATER-QUALITY SAMPLING FORM 

I 
PROJECT HUMSER: =n.1.9 Mr£. ( 

Sample Humber: 

Sam.ple Type: 

Sampled By: _______ ~5~~~'_ _____________ __ 

GROUND-WAT!R/SURFACE-WATER ELEVATION 

(1) H.P.? :!3:C"" Elevation 

(2 ) Tape Held: 1~·gCl (At H.P.) 

(3) Tape Wet: 'Z ,c, ~ 

(4) Depth to Water: ~,3~ (2 minus 3) 

Date: 

'fime: 
_______________ '1'0: __________ __ 

Weather: ____________________________ ___ 

H-Scope Read1ng: 

(S) Depth of Well: z.g' (fr01'l\ H.P.) 

SO'RFACE WA'l'n 

Read1ni at Staff Gage: 

(6 ) Heiqht of Water Column: 

(7 ) Elevation of Water: 

WAT!~ S~~PLE COLLECTION pATA 

Volume of Water in well: 

1<),1. !:! (S minus 4) Elevat10n of StAff Gage: ____________ __ 

(1 minus 4) Elevation of Water Surface: ________ __ 

I ! )'1 , 
11' r h: :z:r t ''3r 10,Co I{ "t'., t 3 ( f t ) x 7. 48 - ....I,~,.I.?.:=:J:......;;;)C;....l3~T __ .:IS':.::,.:2.:.-_________ (~9'::z.:a:.:l~.:.):.__ 

z: • radius of well (ft) 0 

h • heiqht of water column (ft) 

Volume Removed fr01'l\ 
"?S Well: __ ~\\o"'so 

Method of Removal: ~S·~ (t:!~ 
Met."loa of Samplini: ~ ~\a.r 

Time of Sampling: f~c:8 

FIELD ANALYSES AND R~~~RKS 

Temperature: 

Specific Conductance: ';flo .... ~ .. u~(Ir,., 

pH: ".5', 
Other (Specify): 

Pumping RAte: 

Pumping Time: 

Pump On: 

Pump Off: 

Reason for Sampling: 

Hethod of Shipment: 

Physical APpearance: __ -s~~~ ________________ ~ ___________________________________ _ 

Type of Analyses: 

Contuner Size and Type: l L( 'b r (eN) N,O\1; \ J: ~ l,...;:1.Jb' ").)0) i 

Preservative: 2.- 4O.g ..... (, ErA e.a.&> bO\ 

\ .. '-. .R£.UARKS: 



-. . 
Gerlghty 8.: Miller, Inc. 

I WATER-OUALITY Sk~PLING FORM 
J 
PROJECT HOMIER: 

Date: 

Sample 'l'ype: ,MM 'lime: __ 000-___________ '1'0: ____________ _ 

Sampled By: 
Weather: ____________________________ __ 

GRO~-W~T!R/SU~FACE-WATER ELEVATION 

(1) H.P.? ,-0<:'- El.vation 

(2) Tap. Beld: ''-.00 _ (at H.P.) H-Scope aeadin,: 

(3) Tap. Wet: (.V'"' 

(4 ) Depth to Water: ~,~~ (2 minus 3) SO'RFACE WATER 

(5) Depth of Well: 54·00 (from H.P.) Readin, at Staff Ga,e: 

(6 ) Beiqht of Water Column: ~2,S.'- (S minus 4) El.vation of Staff Gaqe: 

(7) Elevation of Water: (1 minus 4) El.vation of Water Suzface: 

WAT!RS~~PL! COLLECTION DATA 

Volume of Water in well: 

'lrrlh: ., eft)"' 30."'(. ': .. C.7 ( ft J) x 7.48 • -=$Il...:~;;.._JoI:J_·._/1.:5~ _______ __:(:.;;9'l.:a:.:l:.: • ..:.) __ 
r • radius of well (ft) 
h • hei<;ht of water column (ft) , . 

Volume Removed from Well: sp"lt_s. Pump in, Rat.: 

Method of Removal: ,,_!. 
~='f Pumpin, Time: 

Method of Samplinc;: ,.~ ",-,\...,.. 
Pump On: ______________________ .... 

Time of Samplin,: t 1$0 
Pump Off: ______________________ _ 

FIELD ANALYSES AND REMARKS 

Temperature: ____ !~~~~~~~ _____________ __ Reason for Samplin9: 

Specific Conductance: 2.IIJ M\sC'llo ...... sb .... 
pH: •• gg. 
Other (SpecHy): 

Method of Shipm.nt: 1.o,R ''f'h' ;t. 

f.+..o 
Physical Appe.ranc.: __ ~e~{~~~r ____________________ ..... ________________ ..... ______ ..... ________ _ 

~ype of Analyses: 

Conta1ner Size .nd Type, 

Preservative: 

RE."'ARKS: 



: 

~. 

. 

. 
n 

Gc:r~ghty &: Miller, Inc:. 

PROJECT NU:omER: "~'9ME , 

Sample Numbe:: Gm~ '9 

Sample Type: 

Sampled Iy: 

WA~ER-OUALITY SAMPLING FORM 

Da t e : b- \9 ~ 15 
Time: '1'0: _____ _ 

Weather: ..... _________________ _ 

(l) M. P.? __ -r.a.,O;aV ___ _ Elevation _________ _ 

(2) Tape Held: ';'$.99 (at M.P.) M-Scope Reading: ..... _______________ __ 

(3) Tape wet: a.Q, 
(4) Depth to Water: fl+c!3 (2 minus 3) SORFAC~ WATER 

Depth of Well: (from M.P.) Reading at Staff Gage: (S) 

(6) Heic;ht of Water Column: '.07 (5 minus 4) Elevation of Staff Gaget __________ _ 

(7) Elevation of Water: ____ _ (1 minus 4) Elevation of Water Surface: ____ _ 

WAT~ Sk~PLE COLLECTION DATA 

Volume of Water in well: 

11' r I h : "tt t ~'&. ,z. (1.09) 1:. t S ( f t J) x 7.48 • -L1!.!./.lIiS~f!;;..· ,..li3i1.,;-:-.=3::,. J.'i..:'-:.... ___ ...... _..l.(..::aq,:a=.l..:. • .:.,) _ 
r • radius of well (ft) " 
h • height of water col~ (ft) 

Volume Removed from well: l S ~11Q!i" Pumping Rate. 

Method of Removal: b...~ (" .... r Pumping Time: 

~.£~c. Method of Sampling: ~I."I\ a.c Pump On: 

Time of Sampling: ~~~~ Pump Off: 

FIELD ANALYSES AND R&~.ARKS 
." Temperature: ____ ~\t&-~~tc~ _______ _ Reason for Sampling: ...... ______________ _ 

Specific Conductance: 

pH: ".~l, 

Other (Specify): 

. Method of Shipment: 

. 
Physical Appearancel ____ ~s~\&~&C~~,~S!~.~~~~-~~~~~~~ ______________________________ ___ 
Type of An31yses: ..... _______________________________________________ _ 

Container Size and Type: \ i~ daIS c.~.n\M.)>>.O\!i ' \),. ('-I\-n.. ("..,\.h) Ht.l%~ 
Preservative: ;1. 3Q _\ vuh' tvoA) ~~ tag' 

R£.'1ARKS: 



: 

Geraghty &: Miller, Inc. 
WAT~R-QUA~TTY SAMPLI~G FORM 

PROJECT NU~ER: 

Sample Number: Date: ~- \9· 'j<5 
Sample Type: Time: ______________ 1'0: __________ __ 

Sampled By: Weather: ____________________________ __ 

GROUND-WAT~RISt~~AC~-WAT~R ELEVATION 

(1) H.P.? ~~.:: Elevation 

(2) Tape Held: \~Is:! ~ , .. (at M.P.) 

(3 ) 'rape Wet: 1,~g 

(4) Depth to Water: 1:J. '9 (2 Jninus 3) 

(5) Dept!'1 of well: ~.j.C~ (from M.P.) 

(6 ). Heigh"; of Water Colu::m: 

(7 ) Elevation of Water: 

WAT~R S~~PLE COLLECTION DATA 

Volume of Water in well: 

)l..~O (S minus 4) 
-

(1 minus 4) 

H-Scope Reading: 

SURFACE WATER 

Reading at Staf! Gage: 

Elevation of Staff_Gaqe: 

Elevation of Water Surface: 

11' r I h: "'Cf t·hYa. C' '%.·1 tI) = • 2.~ (ft J) x 7. 48 • _b~':....::;;1._3I11:.-.1io __ .;:;(p;.;..;. 3:.-____ ..-___ (.,;;.0.;;;;,a_.l..,. );..-.._ 
r .'radius of well (ft) . 
h • height of water column (ft) 

Volume Removed frolll Well: ""0 y\lo",,", 

Method of Removal: bp.e. ~ eM 0.( 

Method of Sampling: ~.~l.._ \p .. , \.-

'rime of Sampling: 

FIELD ANALYSES AND RE~ARRS 

Temperat,ure: 

Specific Conductance: ;; , 
pH: 1,31 
Other (Specify): 

Pumping Rate: 

Pumpinc; Time: 

Pump On: 

Pump Off: 

Reason for Sampling: 

Hethod of Shipment: 6;) 4f~ =b 
.~t.() 

Physical Appearance: \1M., c.\A)I).y J "N=~ \-'t>4. 

Type of Analyses: 

Container Size and Type: ,- 4 '! ~\ .. s "l& ~j k.) \\ .. (;)"", \ - ",\- f"J~ C'M'r\.\~) 'hol~; 
Preservative: .2. .. .a~!b\ ", ... U (UgA - c,~)l) 

R£!-!ARKS: ~~ l.\"'·~ s::l.nc ~, - "~C"I '0.\. o\k~ \-~!:!:lII ~\ .. ~ .D. .,11:\\ 

~ ~I! g. ..... ~ ~ .. f 1.\ ~l.\"~ r- Sl\:b: fSi J:. ~~tl , 

nl~s-'.c. ~~.\~;.~.\c. ~\....- s~~ ~tYe.,"".~.'d ~ s:.K .... 1 .......l-\1 ~4lJ 



r 

( 

WATER-QUALITY S~~PLING FORM 

PROJECT NU:mER: 

Sa:::ple ~"_'- .. _o 

Sample '1'ype: 

Sampled By: 

T2-S0ME' 
(% IA,. ,,, 
w' 

GRO~-WATE~/SUR~ACE-WATER ELEVATION 

.......... ; lr \5 ... j.S" 
Time: '1'0:, __________ __ 
Weather: ______ """-_______________________ __ 

(1) M.P.1 Elevatio~ _________________ __ 

(2) '1'ape Held: (at M.P.) M-Scope aeading: 

( 3 ) Tape Wet: 3.1 , 

(4) Depth to Water: 

(51 ,Dept~ of Well: 

(2 ainus 3) StmrAC~ WA'1'ER 

(6) 

'(7."0'- ,-
WATE~ S~~Pk~ COLLEC~ION DATA 

Volume of Water in well: 

11' r I h: "IT L ft. ) t. (~ ,ell)" .. ~, S"' ( It J) X 7. 48 • "';C):.l.~{j,~.:;.i.~3~L_\.:..;.;.:!f~ ____ ~---:(...;;I9.;;.a.:.l.:...,:..)_ 
r • radius of well (tt) 0 

h • hei9ht of water column (ft) 

Volume Removed from Well: :> "llo--,s 

Method of Removal: ~_ \. ~ .. .,.. 1 , 
Method of Samplin9: 42te \,..,\ &-r 

'1'ime of Samplin9: _....J.\,.j1..11l,,:O:.-'-';.:..;.C',=-______ _ 

FIELD ANALYSES AND R~~ARKS 

~emperature: 

Specific Conductance: 

pH: (. 

Other (Specify): 

Pumpin9 RAte: ____________________ __ 

Pwnpin9 '1'ime: _______________ _ 

Pump On: 
Pump Off: ___________ _ 

Realon for Sampling: 

Method of Shipment: ~c~ €~ " 
E{Z.Cg 

Physical Appearance:_~a~~~\~~~~~~\~,--~~~\~o~~l~l~i-.~QC~.~~~~~\~~~,~~~-------------------------------
Type of Analyses: 

Container She and '1'ype: ,4 oe, !s\N'" {Crtni a,) >KoH', \ %l- f'0.3-h> (_l.\1) HN.o)~ 
Preservative: 2- 30 m' \,!\.\~ eVO" ~Cpca) 

R£.'iARKS: 



• • 
Ger2ghty &. Miller, Inc. 

,- WATER-qUALITY SAMPLING rO~M 

~-

. PROJECT NU!'I.BER: 

Sample Number: 
~~ 

Date: 

Sample Type: Time: 
______________ '1'0: __________ __ 

Sampled By: weather: __ ~~~'~h~'~~ ___________________ _ 

GRo~-wa~~~/~!~FACE-WATER ELEVATIO~ 

. (1) H.P.? Elevation 

(2) Tape Held: 

(3) 1'ape Wet: 

(4) Depth to Water: 

(5) Depth of Well: 

(6 ) Height of Wa.ter Column: 

(7) Elevation of Water: 

WAT£R SAMPLE COLLECTION nATA 

Volume of Water in well: 

(at M.P.) M-Scope Reading: 

(2 minus 3) SURFACE WATDl 

(from M.P.) Reading at Staff Gage: 

(S minus 4) Elevation of Staff Gage: 

(1 minus 4) Elevation o! Water Surface: 

1fr ' h: (ft') x 7.48. (qal.' 
-----------------------~---- ---------------------------~~~----r - radius of well (ft) 

h • height of water column (ft) 

Volume Removed from Well: Pumping Rate: 

Method of Removal: Pumping Time: 

Method of Sampling: Pump On: 
• Time of Sampling: _____________________ __ Pump Off: ____________ _ 

FIELn ANALYSES ANn REMARKS 

Temperature: aeason for Sampling: 
.. -w·--. .. 

, 

Specific Conductance: 

pH: 

Other (Specify): 

Method of Shipment: 

Physical Appearance: all 6,.'"' M\;U, €. a s hA<. ''er...Jk a...n" ,i) 
Type of Analyses: . 5. P jph)h~ (c d'j Cr, ~, t (I;" 1>0) , 
Container Size and Type: 

Preservative: 

REMARKS: I), 



) I 
., 

: GJ~itAGIITY & l\fILLER. IN '! 

'. • 
CHAIN OF CUSTODY RECORD ~ V-' ATER-RESOURCES CONSUL'rANTS 

\ 

rnOJECT NUMDEn: r C'IIIlRm,L "'(HII. I/II,I.Ar.,.: ,.:,W:Cfmn~ CI.'Nn:n , 1.1!H1' Nt"," Ih.I.· .\I:."". 1Ii~/"f·tI'·, l·nmIHl. "·'nritlfl .1.1",H/ (111.1' 961- '"' 

I' . c 

SA""U 

~~N~J cg~~~~n SAMPLE SOUnCE . DATE T.ME COMPo ORAD :R ANALYSIS REOUIRED REMAnKS ",,"."1 
'-C"..v .. 1 

i CtL""DJ\ 11"\P1.'L-~~, Ib-l~ a«Jo~ "- 4 ~J ~f" . C~ •. ei' " (" _1'll~~l.zh.tL 
b.M z.. 1b-\4 \O'LO X ", \( 1t 

I 

·6-M".J ~~. 1\ ,0 I. " " 
~. 

C':,M. ... H ~lq \'ZlLO i. " " 
I, , i 

-
~M-5 I~-Iq 1335 I- " I, 'I , 

11-- - , 

-~~-~ I~'S ·'1341 ~~ " 
, II 

-
C'" ftl- '1 I~ '~3l: ~ 

,\ \, 'i - , 
( It. " ~J\.t-t;( {,-I~ ,.,05 " 

\' , ,. I 

_bM' ___ ,E_ ~~~ }130 )( " 
~M.-I~ lea-l4 :'''l'fS 1- \\ " \, 

t"l"M - tt 1"-14 'j. " 
'C ,. 

l1~' 
. -

6_M~- ('1- b.:B... \1 ,,, ~ " " 
,. 

-
~·'D b\.", 1(.. \'-l~ \If.3Z. .,(. 2 IlO ~, .-- , 

- 1 

SAMrLES COllECTED BY: (Slon.,uI.) f~TI TIME nEUNOUISIlED DY: «SIIJn,alu,.) DATE liME ReCEIVED DiY: CSlgnalure) 

~LI'10~ - , 

~ ... 1>. ,t?"" _ \?-:r;- '-·/f I 1'3 a, 
C:::t-;~ 0-11 - J1,.j. 

e;:.o-- '7 - -... ~L. a g-. 

""[;1 .. 00' ot SttiPMENT U nl'll • .• 1. . ..... -.DY: Cstg,n •• at:.J' RECEIVED OY: CS'gn.'Ufe) 

REMAnKS: RElIN'OUISUEO BY: «s.aUn .• 'Ufe' RECEIVED BY: (Slannlwe) 
, . 

.. 
. nEUNOUaSIlEO OY: (Sign. I",.) REC,EIYEO A' LAoon~ ''i BY: 

I , 
1 

I , 
I-



Geraghty &. Miller, Inc. 
WATE~-Q~AL:TY SAMPLING FORM 

- : PROJECT NUMBER: 

Sample Number: 

Sample 'l'ype: 
SW~) Date: l~ .. lGt-W 

'fime: '!'o: 
Sampled By: _......JDI.L\i'iL.-_________ _ Weather: \k,,"h) 

GROUND-W~T~~/SURFACE-WATER ELEVATION 

(1) H.P.? - Elevation 

(2) Tape Beld: 'at M.P.) H-Scope Reading: 

U) 'fape Wet: 

(4) Depth to Water: (2 minus 3) SURFACE WATER 

(5 ) De?th of Well: (from M.P.) Reading at Staff Gage: 
(6) Beight of Water Column: 

(7) Elevation of Water: 

WATER SAMPLE COLLECTION DATA 

Volume of Water in well: 

(S 

(1 

minus 4) Elevation of Staff Gage: 

minus 4) Elevation o! Water Surface: 

11' r I h: ________ ----.!.:( f::.,t:.,'...:,.) x .7.48 • ____ --.;..;.,.' ________ --:.(..::zq.=a,::.l.:. • .:.'_ 
r • radius of well (ft) 
h ~ height of water column (ft) , 

Volume Removed from Well: __ N~/",,".:.... ___ _ Pumping Rate: 
Method of Removal: ___________ _ Pumping Time: 
Method of Sampling: _________________ _ Pump On: 

'fime of Sampling: Pump Ofi'i" --r----------, 
FIELD ANALYSES AND REMARKS 

'1'emperature: Reason for Sampling: ._ .... -- ..... 
Specific Conductance: 

pH: 

Other (Specify): 

Hethod of Shipment: 

Physical APpearance: ___ ~~~~~.~~~)~\~Q§H~~~I~~\~\~~~ __ ~L~"~w~"~ _______ ---__ - _______ __ 
'1'ype of Analyses: • ~(C.A, tr:.f("s Hi. tl:. .ir0 c-c:t (tl 
Container Size and Type: __ ~'~50~· ~-4~~~~ __ ~a~~~~~ _________________ ------__ ~ __ ----___ 
Preservative: ______ ~~~~~ ____________________________________________________ _ 

RE~KS: ______ ~~~u~~~~~ ______ ~/ ____________________________________________ __ 
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Ger:aghty &. Miller, Inc. 

\ - . PROJECT HUMBER: 

Sample Number: 

WATER-QUALITY SAMPLING FORM 

Sample Type: 'fime: ________ !o: _____ _ 

Sampled By: Weather: 'P+"b 
GROUNO-WATERISURFACE-W~TER ELEVATION 

(1) M.P.? ~,n Elevation 

(2) '!'ape Held: (at M.P.) M-Scope Reading: 

(3) 'fape Wet: 

(4) Depth to Water: (2 minus 3) StmFACE WATER 

(5) Depth of Well: (from M.P.) Reading at Staff Gaie: 
(6) Beiiht of Water Column: 

(7) Elevation of Water: 

WATER SAMPLE COLLECTION DATA 

Volume of Water in well: 

(5 

(1 

minus 4) Elevation of Staff Gage: . 

minus 4) Elevation of Water Surface: 

I 
1fr h: ________ ~~ __ -----~(f~t~J~) x ?48 • __________________ . ___ ~(~q~a~l~.~) __ 

r • radius of well (ft) 
h • height of water column (ft) 

Volume Removed from Well: Pumping Rate: 

Method of Removal: Pumping Time: --------------------------
Method of Sampling: Pump On: 

Pump Off: _____________ _ . 'fime of Sampling: ________ ~---
• 

FIELD ANALYSES AND REMARKS 

Temperature: _ .... ":....... _________ _ Reason for Sampling: 
. - ... ··-specific Oonduct.ance: 

pH: 

Other (Specify): 

.Method of Shipmentl 

. 
. Physical Appearance: "'AN=> . i; ... .., \,,'-k bra."., .' 

. ~ 1 I g \ 

., '1'ype of Analyses: ·bt..b4{Cd,Cr-,C.u) N'J~bli"J 40,," (N 
Container Size and Type: . ___________________________________ ~ ______ ___ 

Preservative: t\JON. p rty."",d 

REMARKS: 
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Ger:aghty &. Miller, Inc. 

WATER-QUAL:TY SAMPLING FORM 

\ - ; PROJEC'1' HUMBER: tJHS ..;~h'> 
Sample Number: Date: 

Sample 'l'ype: '.riae: _________ '!'o:, _____ _ 

Sampled By: weather: __ ~ ___________________ __ 

GROOND-WATER/SURFACE-WATER ELEVATION 

(1) M.P.? Elevation ________________ _ 

(2) '!'ape Held: 

(3) '!'ape Wet: 

(4) Depth to Water: 

(5) Depth of Well: 

(6)· Height of Water Column: 

(7) Elevation of Water: ________ __ 

WATER Sru~PLE COLLECTION DATA 

Volume of Water in well; 

(at K.P.) K-ScOpe Reading: 

(2 minus 3) StmFACE WATER 

(from M.P.) Reading at Staf= Gage: 

(5 minus 4t· Elevation of Staff-Gag_: ___________ _ 

(1 minus 4) Elevation·o~ Water Surface: 

~r'4~ ~ _____________________ (~f~t~'~) x 7.48 • __________________ ~--------~(~g~a~l~.~)---
r ~ radius of well (ft) 
h • height of water column (ft) 

Volume Removed from Well: 

Method of Removal: 

Method of Sampling: 

'1'ime of Sampling: 

FIELD ANALYSES AND R~~RKS 

'1'emperature: 

Pumping Rate: 

Pumping '1'ime: 
Pump On: ______________________________ _ 

Pump Off: 

Reason for Sampling: 
.. -,.. .. -. .-

.. 

Specific Conductance: 

pH: 

Other (Specify): 

Method of Shipment: 

Physical Appearance: ______________________________ ~ ________________________________ _ 

'1'~ of ~alyses: _· __ ~~~~~~(~,~A~)~'~r~,~'~u~I~~~'i~,~~~h~rJ~~~~~~~~~C~~~-------
Container Size and '1'ype: 
Preservative: __________ LrJo~~~ ______________________________________________________ __ 

REMARKS: 



CHAIN OF CUSTODY RECORD 

PROJECT NUMBER: "'fl~ ... ~~C 
I 
l 
\ 
I 

\~ 

,. 
'j 

GhltAGHTY & ltJILLER, INC •. 
WATER.RESOURCF.'l~ONSULTANTS 
C'" IlRtII.L W, Kill HI.IJU: I ~ rt771''': CI-:Nn:H 

1.1911' Hart;' IhI'" ,\I:"",. IIiR/IN'ft\·. li"" . "~" .'.161111 (NUl HI - 192' 

.========~======~ SAUPll 

. Qr.. . ~~~_EA.'" ~ • HAL vals REQUIRED 
._. I ......... ~ I. • 

SAMPLE SOURCE .. DA TE TIME COMPo ORAB Ie' REMARKS 1"""8(11 
----·~-~--------------------~~--~-----I~--~----1t-------~----· . 
.. , ~~lNJ. 'SA1Sl. d- • - -~ 
I--~··.·· . 

-:t 1-..;;;::.-1--------1--------1--1--1·--11--1----1--1--1---1--1-·· 

··3 I-...;...-I--------t-------·I--t--I·--t-I----I---t-II---t----. 
I 

~I-------~----------I.~~~-~-~----~~-t----t----I-----~ .. 
"5 ,It ,i- ." 

t-- - ----------------1 -,,+--1-----1---1---1-+----'--1---

1--I-f __ f_)"\_I __ 'f_+-t~:l--I_--". f':d c,.. (.111 Nt. )lb. ~t\ & eN 
~ 11.\ 

-I---------I------------I--+-I-~I---I----~I--+--I----·· il .. -----~-----I---------I 
C. IV ,II , ~ 'v.. I: ' 

~~-I--------~~---------II--~~----I----~----I------I---- .--------~-------~---------~ 

- -----------------------I----I----I----I~--~------I-----

--,--------------------I---I----J----I----~------I-----

SAMPLES COLLECTED BY: (SlanaluI.) 

~~l~ GJtJJJ 

REMARKS: 

• 

DATE TIME 

I~·"" 1I'f's 
RELINOUISltED BY: (Slgnalule) 

~~ ~ Ci/lA.J 
-- 'Tl 

nELINOUISIII:D DY: (Slgn.I",.) 

RELINOUISIIED BY: (Slgnaluf.) 

. RELINOUISIleD i ISla··' ... , 

, 

·_--'----------1--------1 , , ;, .. ----------.- --------1 
;l'l"'-' -~ , .... '-=================1 1-~\: '-
~ ~~. ,ATE TIME RECEIVED BY: (Slanalure) 

, ~')''''''''' ItY 
nEco,VIiD ny. CSlg""''''.' 

RECEIVED BY,: eSlan.lur.) 

RECEIVED AT LAoOnATOWY: 

.. 



Gl!,ltAGlITY & MILL~lt, INC. 
CHAIN OF CUSTODY RECORD WATER-RESOURCES CONSUL'rAN'fS 

rOOJECT NUMOEO: T2. , 0 ME. I 
\'4,,0 . C",lIl1llll.t.WIJlJlJ VII.'.A(;I·: ,.;.~,.:c .. nl."':' CI.:N1"I-:II • 
UtilI, II,.,," " .. ,., .\I:I""·lIi/:I,,,·n)". li,,,,/III,III,,,,"n .1.ln,,,, (1I1l •• ,- '921 

IA.,,.l' NO. OF SIZE OF 
H", .. ,n SAMPLE sounCE . DATE TIME COMP. GRAB [cONTAINERCONTAINER.~_A_N_A_L_Y_S_'_S_R_E_Q_U_'_R_E_D_-t, ___ R_E_M_A_R_K_S ___ I 

---- --------------------------+----I-----~----4_----ll--------;~~~~.-l~n~ 1 ___ ~_II-L:.a.;""'~ ... _\ '_I c..\, C. <", c...,. '" ~! ~.t. , ~"" <'C'I 
sn.. .. " .... 
3\"'" c· J, co. r N.~ .rh_ ..... ....: t..N 1----------1 

" 

..... ." 

'" 

----- --------------------------1 
----1--------------------------1 
---- --------------------------·1 
---- --------------------------·1 
----1--------------------------1 
---- --:------------------------1 
---- ~------------------------I -------1-------1------------------------------------1 
----I--------------------------I·----I----I----II---I~------I-------I--------------~----- -----------____ ~ 

DATE T.ME nELINOUISIlED DY: (Slonalu,e) 

4'10 t"'" ~,-I~ _.- 7)- v~ 
nELlt4QUISIlED OY: (Slgnalur.) RECEIVED DY: CSlonalure) 

REMARKS: nELINOUISIlED BY: (Slgnal",.) RECEIVED BY: (Slanalure) . 
. . 

. RELINOUISIIED DY: (Slgnalure) RECEIVED AT LADORA TORY BY: , • 

'. 



.. . • GEO Construction Testing. Inc • 
• 650 Now Y~rk SI. I P.O. Box 14486 I Memphis, n~ 38114 I Telephone 901 278·2000 

February 5, H85 

Memphis. Tennessee 

REPORTOF ___ p_e_rm_e_a_b_i_l_i_tY __ & __ Un_i_t __ W_e_ig_h_t_ 

Geraghty & Miller FOR ______________________________________________________________________________ ___ 

Naval Air Station, Millington, TN JOB ______________________________________________________________________________ ___ 

SAMPLEFROM ________________________________________________________________________ _ 

SOURCE OF MATERIAL 

Wet Dry 
Borin;} Depth Weight Weight Moisture PPR Torvane Permeability 
Number Feet (Ecf) (Ecf) (%) (tsf) (tsf) (cm/sec) 

GM-3 13.0-15.0 122.7 94.0 30.5 1.6 0.3 1.58 x 10-6 

GM-3 30.0-32.0 120.9 91.7 31.9 3.5 0.45 8.54 x 10-6 

GM-7 10.0-12.0 120.1 93.1 28.9 1.0 . 0.3 5.20 x 10-7 

Gl-1-7 35.0-37.0 119.1 92.3 29.0 1.3 0.6 5.96 x 10-6 

REMARKS: 

COPIES TO: 

LA80RATORY NO. 
SR-127 
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1.0 INTRODUCTION 

Environmental and Safety Designs (EnSafe) was contracted by 

Roy P. Harrover and Associates in conjunction with Southern 

Division Naval Facilities Engineering Command to investigate the 

possibility of metal and/or petroleum hydrocarbon contamination 

in soils at the Southside Sewage Treatment Plant ( SWMU 28 ) 

located at Naval Air station (NAS) Memphis (Figure 1). 

The Southside Sewage Treatment Plant operated from 1943 until 

1984. The plant included primary settling tanks, trickling 

filters, final settling tanks, and sludqe drying beds'. The plant 

received sewer discharge from housing and some industrial areas. 

The industrial discharge is presumed to have contained a variety 

, of oils, solvents, paints and other chemicals. Acqording to 

Navy personnel at the site there was no documented release of 

hazardous waste to the environment. 

2.0 SAMPLING RATIONALE 

The site Investigation sampling Plan proposed to collect samples 

for chemical and physical analysis in order to determine the 

areal extent, if any, of contamination from heavy metals or 

petroleum hydrocarbons associated with SWMU 28. 

2.1 samp1inq Procedure 

The objective of sampling the southside Sewage Treatment Plant 

-1-
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was to determine if any hazardous constituents existed in the 

soil due to past operations at the site. Since there was no 

evidence that contamination existed the investigation did not 

address groundwater, surface water, or air quality. 

Eight shallow borings were placed within the parameters of the 

former Treatment Plant. One additional boring was placed in an 

area thought to be free of possible contamination for background. 

The borings were located in accordance with.the sampling plan as 

follows: Figure 2 shows the sampling locations in relation to 

SWMU 28~. 

B1 One - 8.S foot boring located on the south end of the final 

settling tanks. The boring was originally scheduled 

for lS feet, however: due to impenetrable subsurface 

conditions the boring was discontinued at 8.S feet, 

B2 One - lS foot boring located on the north 'end of the final 

• settling tanks 

B3 One - lS foot boring on the south end of the primary settling 

tanks 

B4 One - lS foot boring on the north end of the primary settling 

tanks 

BS One - lS foot boring on the west end of the trickling filters 

B6 One - lS foot boring on the east end of the trickling filters 

B7 One - S foot boring within the sludge drying beds between SO 

-3-



B8 

and 150 feet from the west end. 

One - 5 foot borings within the sludge drying beds between 50 

and 150 feet from the east end. 

B9 Two - background composite samples, one at 4.5 - 5.5 feet, 

and one between 14 and 15 feet. The boring location 

for the background samples was located approximately 

40 feet west from the southwest corner of Bldg. S-1212 

(See Figure 1). 

2.2 Soil Sampling 

The drilling operations for the sampling plan were executed in 

an orderly and systematic manner to optimize the value of each 

boring. sampling techniques incorporated the use of solid flight 

augers in lieu of the proposed hollow stem tech~iques. 

One composite soil sample was collected from the lower 1 foot of 

each boring after being logged by the site geologist. The sample 

was preserved at 4 degrees Centigrade and shipped by overnight 

delivery to a qualified laboratory for analysis.· 

2.3 Sampling Technique. 

Soil samples were taken by removing the solid flight auger from 

the annulus of the boring and driving an eighteen (18) inch 

-4-
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split-spoon sampler. Upon withdrawal of the sampler the external 

layer of soil was removed using a clean spatula. The samples 

were composited and placed in pre-cleaned 250 m1 glass jars, 

capped with a teflon coated lid, labeled and sealed. 

To prevent cross contamination all sampling equipment was decon

taminated between samples. Decontamination procedures occurred 

at the NAS Memphis carwash on the northside of the air station. 

The sequence for decontamination consisted of the following 

steps: 1) steam cleaning, 2) rinse with tap water, and 3) rinse 

with distilled wa~er. A sample of the final. rin~ate wa~ collected 

for analysis per the original sampling plan. All p~rsonne1 

handling the samples wore latex surgical gloves which were 

discarded between samples. 

2.4 custody Procedure 

To assure the samples were maintained in a safe and reliable 

manner, a strict chain-ot-custody procedure was followed. This 

was implemented in the field and carried throughout the entire 

analytical process. All parties handling the samples signed 

the chain-of-custody form and this form has become a part of the 

permanent records. 

3.0 ANALYTICAL PROCEDURES 

Two types ot analysis were implemented at the NAS Memphis site 

investigation; on-site screeninq and laboratory analysis ot 

samples. 

-6-
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An Hnu organic vapor detector was used in accordance with the 

Sampling and Quality Assurance Plan for screening of air quality 

for contaminants emitting from each bore hole, and for on site 

screening of each soil sample. Prior to drilling, a background 

organic vapor detector of 0.2 parts per million (ppm) vas 

established. The background reading was established by measuring 

ambient air from an open field immediately south of the former 

Treatment Plant. Readings from the photoionization detector 

never varied +/- 0.05 from background, indicating that no 

abnormal concentrations of organic vapors wer~ encountered at the 

site. 

The soil samples, one rinsate sample, and two background samples 

were analyzed for 8 EP toxicity metals and benzene, toluene, and 

xylene (BTX). The trip blank was analyzed for BTX only. 

Soil samples were extracted by EPA Method 1310, Extraction Pro

cedure (EP) Toxicity Method. Samples were then analyzed by 

direct aspiration atomic absorption techniques, except arsenic 

and sel~nium which were analyzed by gaseous hydride methods, and 

mercury which was analyzed by cold vapor atomic absorption. 

BTX analysis used EPA Methods 8020 for ar9matics and Method 5030 

for volatile parameters. Quality control included the- analysis 

of one duplicate sample IO, BS-A), one trip blank (sample IO, 

SWMU 28-TB), and one sample from the rinsate collected (sample 

IO, SWMU 28- Rinsate). 

-7-



4.0 RESULTS AND CONCLUSIONS 

A total of eleven composite soil samples were collected from the 

area corresponding with the former southside Sewage Treatment 

Plant. Nine composite samples were collected from the 

aforementioned locations ( Sect. 2-1), one of which (B5-A) was a 

duplicate sample. An additional two samples were collected for 

background, each corresponding to sampling depths established in 

the Sampling and Quality Assurance Plan. 

"'"" 0> - • ~~mp~gite_ ~~~n1~ ~ag analyzed for 
. ~ ...,..-~., 

"~(:::"~~<&;;'4'esents the 

analytical results from all samples collected. The samples 

showed no detectable levels of contamination above normal 

background for metals, and all BTX analysis were below detection 

limits. The complete laboratory results are included in Appendix 

B. 

.,. 
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TAiLE 1 
DATA SUIIWlY fOR S\IIJ 28 

AND RELATED QUALITY ASSURANCE 

i P lOXI~II' RESULTS malt ITX RESUlTI SilkS 
S!!!!ple 10 Arsenic 8arhlll Cachiun Chromiun Lead Mercury seleniun Silver lenzene Ethylbetuene Toluene Xylene 

11 <1.00 1.03 <0.50 <1.00 <1.00 <0.20 <0.50 <1.00 <10 <10 <10 <10 

12 <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 ,CO.SO <1.00 <10 <10 <10 <10 

Bl <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 CO.SO <1.00 <10 <10 '<fO <10 

14 <1.00 <1.00 cO.50 <1.00 <1.00 <0.20 CO.SO <1.00 <10 <10 <10 <10 

IS <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 . <0.50 <1.00 <10 <10 <10 <10 

15A <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 cO.50 <1.00 <10 <10 <10 <10 

B6 <1.00 <1.00 <0.50 <1.00 <1.00 cO. 20 <0.50 <1.00 <10 <10 <10 <10 (J) 

17 <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 cO.50 <1.00 <10 <10 <10 <10 

88 <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 cO.SO <1.00 <10 <10 <10 <10 

19· 4.5 <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 <0.50 <1.00 <10 <10 <10 <10 

19-13.5 <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 <0.50 <1.00 <10 <10 <10 <10 

Rinsllte <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 <0.50 <1.00 <10 <10 <10 <10 

SIHJ28-TI <1.00 <1.00 <0.50 <1.00 <1.00 <0.20 <0.50 <1.00 <10 <10 <10 <10 

.. 
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(1.00 ppm 
(0.20 ppm 
(O.SO ppm 
(1.00 ppm 
YES 
·/£S 
(10 ppb 
<10 ppb 
<10 ppb 
(10 ppb 
22 wtX 

(1.00 ppm 
<1.00 ppm 
<0.50 ppm 
{I.OO ppm 
(1.00 ppm 
(0.20 ppm 
(0.50 ppm 
(1.00 ppm 
YES 
YES 
(10 ppb 
(10 ppb 
(10 ppb 
<t 0 ppb 
25 wt:'. 

(1.00 ppm 
(1.00 ppm 
(0.50 ppm 
(1.00 ppm 
(1.00 ppm 
(0.20 ppm 
(0.50 ppm 
(1.00 ppm 
YES 
YES 
(10 ppb 
(10 ppb 
(10 ppb 
<10 ppb 
20.1 wtX 
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"11I1 ... ·(!H1'1~S~-RI71 • FAX(RIl:"\)7Mi-II"'R 

(1.00 Dpm 
(1.00 ppm 
<0.50 ppm 
<1.00 ppm 
<1.00 ppm 
<0.20 ppm 
(0.50 ppm 
<1.00 ppm 
YES 
YES 
(10 ppb 
(10 ppb 
(10 ppb 
<10 ppb 
3S wt:'. 
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Clientl ENVIRONMENTAL & SAFETY DESIGNS, INC 
P.O. BOX 341315 
MEMPHIS ,TN 38184 

Contactl MR. J. SPEAKMAN, PhD, PE 

ee/fe: ENSA/ENSA9 
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Datel 12129/88 
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ALLA M. CRANE 

Page .No.1 1 
--------------------------------------------------------------------------------

Sample 10 : SWMU28 SWMU28 SWMU29 SMWU28 
a5 El5A B6 B7 
12/09/88 12/09/88 12/09/88 12/09/98 

lab 10 I 88120549 88120549 88120550 BBt20551 
Sample Type • 15 15 15 15 
Date Recei ved I 12/12/88 12/1ZI.8B . 12/12/88 ~ 12/12/88 

Parameter Collected by r ENSA. ENSA ENSA ENSA 
--------------------------------------------------------------.-----------------

. ARSENIC (1.00 ppm (1.00 ppm (1.00 ppm 
BARIUM (1.00 ppm (1.00 ppm (1.00 ppm 
CADMIUM (0.'0 ppm (0.'0 ppm (0.50 ppm 
CHROMIUM (1.00 ppm (1.00 p·pm (1.00 ppm 
LEAD (1.00 ppm <1.00 ppm . (I .00 ppm 
MERCURY (0.20 ppm (0.20 ppm (0.20 ppm 
SELENIUM (0.50 ppm (0.50 ppm (0.50 ppm 
SILVER (1.00 ppm (1.00 ppm (1.00 ppm 
EP TOX EXTRACTION-SOLID YES YES YES 
MERCURY DIGESTION (EP TOX) YES YES YES 
BENZENE (10 ppb (10 ppb (10 ppb 
ETHYL BENZENE (10· ppb (10 ppb (10 ppb 
TOLUENE (10 ppb (10 ppb (10 ppb 
XYLENE (10 ppb (10 ppb (10 ppb 
MOISTURE CONTF.NT (1oS11 (t 105C) 24 wU 26 wt~ 22.1 wt:( 

20.1(1 ~!1\'1IJ:C' Rn:ul • ("h~rles'on, SC 29414 I P. O. ROll :\0712 • ChnrlC'<;ton, SC 2Q-117 
r"u '"I~ (!UI:t) 55(,.8171 • fAX (1\01) 7('('·1 17l! 

(1.00 ppm 
(1.00 ppm 
(0.50 ppm 
(1.00 ppm 
(1.00 ppm 
(0.20 ppm 
(0.50 ppm 
(1.00 ppm 
YES 
YES 
(10 ppb 
(10 ppb 
(10 ppb 
(10 ppb 
26.0 wtX 
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SILVER (1.00 ppm <1.00 ppm <1.00 ppm 
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XYLENE (10 ppb (10 ppb <10 ppb 
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<1.00 ppm 
(1.00 ppm 
<0.50 ppm 
<1.00 ppm 
(1.00 ppm 
<0.20 ppm 
<0.50 ppm 
(1.00 ppm 

YES 
<10 ppb 
<10 ppb 
(·10 ppb 
(10 ppb 
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1.0 INTRODOCTION 

The following is a Site Sampling and Quality Assurance Plan for 

an investigation of the possibility of metal and/or petzeleum 

hydrocarbon contamination in soils at the former Southside sewag~ 

Treatment Plant ( SWMU 28), NASMEMPHIS. 

The Southside Sewage Treatment Plant (Figure 1) operated from 

1943 until 1984. The plant included primary settling tanks, 

trickling filters, final settling tanks, and sludge drying 

beds. The plant received sewer discharge from housing and 

some industrial areas. The industrial discharge is presumed to 

have contained a variety of oils, solvents, paints and other 

chemicals. According to Navy personnel at the site there is no 

documented release of hazardous waste to the environment. 

2.0 SAMPLING PLAN 

2.1 sampling Objective. 

The Site Investigation Sampling Plan proposes to collect samples 

for chemical and physical analysis in order to determine the 

areal extent, if any, of contamination from heavy metals or 

petroleum hydrocarbons associated with SWMU 28. 

. ~ 
2.2 Sampling Protocol and Rationale 

, . 

The objective of sampling the Southside Sewage Treatment Plant 

1 
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is to determine if any hazardous constituents exist in the soil 

due to past operations at the site. Since there is no evidence 

that contamination exists, there will be no investigation that 

addresses groundwater, surface water, or air quality at this 

time. 

Eight borings will be placed within the parameters of the 

Treatment Plant. One additional boring will be placed in an area 

thought to be free of possible contamination for background. The 

. .... 

settling tanks 

. .",;" .... 
the final 

B2 One - lS foot boring located on the no~h end of the final 

settling tanks 

B3 One - lS foot boring on the south end of the primary settling 

tanks 

B4 One - lSfoot boring on the north end of the primary settling 

tanks 

t· 

B5 One - lS foot boring on the west end of the trickling filters 

B6 One - lS foot boring on the east end of the trickling filters 

B7 Two- S foot borings within the sludge drying beds between SO 

and lS0 feet from the west and east ends. 

B8 Two - background composite sample, one at 4.S - S.S feet 

3 
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and one between 14 and 15 feet. The back9r~nd samples 

will come from a predetermined area to be 

representative of native soils. 

4 
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Figure 2 shows the proposed sampling locations in relation to 

SWMU 28. 

2.2 Soil Sampling 

The drilling operations for the sampling plan will be executed 

in an orderly and systematic manner to optimize the value of each 

boring. Sampling t~chniques will incorporate the use of hollow 

stem auger techniques. 

One soil samples will be collected from the lower 1 foot of each 

boring after being logged by the site geologist. The sample will 

be preserved at 4 degrees Centigrade and shipped by overnight 

delivery to a qualified laboratory for analysis. 

2.3 sampling Technique. , 

Soil samples will be taken by removing the hollow stem auger 

from the annulus of the boring and driving an eighteen (18) inch 

split-spoon sampler. Upon withdrawal of the sampler the external 

layer of soil will be removed using a clean spatula. The samples 

will be composited and placed in pre-cleaned 250 m1 glass jars, 

capped with a teflon coated lid, labeled and sealed. 

The split-spoon sampler will be decontaminated between samples 

to prevent cross-contamination. Also all personnel handling the 

samples will wear latex surgical gloves which will be discarded 

between samples. 

6 
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To prevent cross-contamination, all equipment : split-spoon 

sampler, spatula, sample jars, etc., will be decontaminated 

before initial use and between each sample. Decontamination will 

follow these steps: 

1) rinse with a dilute trisodium phosphate mixture 

2) rinse with tap water 

3) rinse with distilled water. 

2.4 custody Procedure 

To assure the samples are maintained in a safe and. reliable 

manner, a strict chain~of-custody procedure will be followed. 

This will be implemented in the field and carried throughout 

the entire analytical process. All· parties handling the samples 

will sign the chain-of-custody form (Figure 3) and this form will 

become a part of the permanent records. 

2.5 Analytical procedures 

Two types of analytical procedures will be used in the NASMEMPHIS 

investigation. 

1) On site screening of air quality for contaminants emitting 

from each bore hole, and on site screening of each soil 
. ,.. !I'~. 

sample will be done by using an Hnu' o~9'anic vapor detector in 

accordance with the scope of work. 

2) The soil samples, one rinsate sample, and two background 

samples will be analyzed for the fo110wing.parameters: 

7 
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a) 8 EP toxicity metals using EPA Method 1310, and 

b) BTX, using EPA Methods 8020 for aromatics and Method 5030 

for volatile parameters. 

·,. Os _ 
"" ...... 

. , 

9 



• 

, 

3.0 QUALITY ASSURANCE PROCEDURES 

3.1 Quality Assurance in the Field 

To monitor the quality of field sampling protocols, the following 

Quality Assurance samples will be collected: 

Field Blank (deionized water transferred in the field) 1 

Soil Duplicate (randomly chosen from soil samples) 1 

Travel Blank (deionized water) 1 

The Field Blank and soil duplicate will be analyzed for the 8 

RCRA metals and BTX with the collected field samples. The travel 

blank will be. analyzed for BTX only (due to the possibility of 

volatile parameters losses or introductions during shipment). 

The soil samples collected for the NAS Memphis SWMU 28 

investigation will be placed in amber, glass bottles, pre-cleaned 

to EPA specifications for environmental glassware. The bottles 

will be fitted with teflonl lids and stored in insulated 

containers at 4 degrees Centigrade. The chain of custody 

provisions are described in section 2.0. 

3.2 Laboratory Quality Assurance 

The laboratory will be required to perform at least one matrix 

spike of a soil sample to monitor percent recovery of the 

analysis. In addition appropriate laboratory blanks are required 

for each analysis. 

10 



The laboratory Quality Assurance Program is provided as Appendix 

1. 

1 

, 1 Teflon is a registered trademark of the Dupont Company. 
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I. INTROPUCTION 

The analytical laboratory provides both quantitative and qualitative data which is used for 
decision making In many areas. These decisions often Involve the expenditure of large amcunts 
of money. In environmental data, talse positive data can result In needless expenditures while 
false negative data can result In the spread of contamination and serious endangerment to both 
human health.and the environment. Incorrect or misleading data can do more harm than no data at 
all. 

Data from our laboratory are often used to define whether or not regulatory or contractural 
conditions are being met. In the case of water, the data is often used to determine whethel '" niJl 
the wateer can be used for its Intended purpose. Decisions Involving process changes, plant 
modifications, or the construction of new facilities may be based primarily on the resuhs of 
laboratory analyses. The financial Implications of such decisions are generally slgnHicant and the 
potential for adverse Impact on the environment and the possibility for endangerment to our 
health Is serioLis. Thus it is essential that the results of analyses conducted In ourlaboratDfY be 
accurate and reliable. 

'. 'j, ... 
.., . .....-.-

:"" ' ... ' 

. ·-·~~s Is based largely on the accuracy, reliability 
. !h."'l 1!1'"':'!f81orv. The 111!~~:·;:· .. ~.f the ~n~ysts 

~~ .. ' .. ~. !::·:;;(~£rtliR" 11alntatnlng 

Envlronmentalaamples must be t8&leO in accordance with accepted regulatory methods. 
Standard laboratory procedures are described In the Laboratory procedures Manual. All of these 
procedures are approved EPA methodologies. 

It Is essential that all analyses be carried out In strict accordance with the standard 
procedures In order to Insure uniformity of both Intralaboratory and Interlaboratory test results. It Is 
also essential that all. raw data and analytical.conditions.be recorded In the appropriate laboratory 
data book in the standard format in order to Insure that the test results can be reconstructed by 
any capable analyst at a later date. 

The Handbook for AnaMlcal OyalHY Control consists of four volumes: 

Volume I 
Volume II 
Volume III 
Volume IV 
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II. UjlLlTY SERVICES 

The following utilities are provided to each individual laboratory and to the individual work 
stations in the main laboratory by way of pipe racks which run above the ceiling: 

+ Cold Water 
+ Hot Water 
+ Deionized Water 
+ Compressed Air 
+ Natural Gas 
+ Vacuum 
+ 110 Volt AS 
+ 220 Volt AC (at selected stations) 
+ lighting 
+ Wastewater Drainage 

The pipe racks have been designed to allow utilities to be provided to additional or 
temporary work stations at aAY location in the laboratory by simply teeing into the desired 
overhead line and dropping down to the location. 

ColdWater 
~ 

City water is distributed throughout the laboratory through 3/4 inch Copper tubing. The 
water enters the building through the Sample Storage Room. 

Hot Water 

Hot water is distributed throughout the laboratory through 3/4 inch Copper tubing. A 50 
gallon quick recovery electric hot water heater is located in the Utility Room. 

Dejonized Water 

Deionized water is distributed throughout the laboratory through haH inch schedule 40 
PVC pipe. This water is made from city water by a Continental Services Deionization System 
capable of producing 20 gpm of laboratory pure water. The system is located in the Utility Room 
and consists of the following units: 

+ 1 Q micron prefilter; for removal of particulates prior to passing through the ion exchange 
resin beds; 

+ prlmaD! Ion Exchange Bed: for primary removal of trace level cations and anions; 
+ pplishing Ion Exchange Bed: for secondary removal of trace level cations and anions and 

for reserve exchange capacity when the primary cylinder is depleted; 
+ Activated Carbon Filter: for removal of trace level organics; 
+ Ultraviolet Licht: for distruction of any bacterial growth which might pass through the 

system. 

This system is designed to produce laboratory pure water with the following 
specifications: 

+ Conductivity 
+pH 
+TOC 
+ Trace Metals, Single 
+ Trace Metals, Combined (Cd, Cr, Cu, 

Ni, Pb,Zn) 
+ Free Chlorine 
+ Standard Plate Count 

<5.0 umhos/cm.@ 2S·C 
5.5·7.5 
<1.0 mg/l 
<0.05 mg/l 

<1.0 mglL 
<0.1 mglL 
<10,OOO/ml 
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Actual experience and routine monthly Quality Control checks on this water demonstrate 
that the actual levels of contaminants are below the method detection limits for trace level metals 
and organics analyses. This water is therefore suitable for use as a blank in all laboratory 
procedures. 

Compressed Air 

Compressed air is provided at 70 psig by a Sears two cylinder air compressor, Model No. 
106.17554 having a capacity of 5.8 scfm at 90 psi. The'compressed air is passed through two 
Wilkerson filters, Model Nos. F20-02-000 and M20-02-FOO, containing activated carbon cartridges 
to remove trace levels of oil and particulates and distributed throughout the laboratory through 
haK inch sched.J:~ ~: ~cilvanized pipe. The compressor and filters are located in the Utility RooIIi. 

Natural Gas 

Natural gas Is distributed throughout the laboratory through half Inch schedule 40 black 
iron pipe for use in applications requiring gas burners. All gas valves have been installed in 
locations at least three feet removed from electrical outlets and electric radient heaters. 

Vacuum 

Vacuum is distributed throughout the laboratory through half inch schedule 40 PVC pipe 
from a Precision Scientific Model 75 vacuum pump. The vacuum pump is located in the Utility 
Room. Two small vacuum pumps are available for use at temporary work stations. 

Electrical Service - 110 Volt 

Electrical service is provided throughout the laboratory for laboratory instrumentation and 
equipment. All 11 0 volt outlets are on 20 amp circuits. Computers and laboratory instruments are 
on dedicated circuits. 

Electrical Service - 220 Volt 

Several instruments and ovens require 220 volt power. Where required, 30 amp single 
phase and double phase circuits are provided. Laboratory instruments are on dedicated circuits. 

Lightjng 

Fluorescent lighting is provided throughout the laboratory at a minimum intensity of 100 
foot candles at the surface of the work bench. The intensity is reduced in laboratories with 
computer terminals to minimize eye strain when working with the CRT. 

Wastewater Drainage 

Wastewater lines run in the service trenches located along the outside walls of instrument 
rooms and beneath the work benches in the main laboratory. These lines are constructed of two 
inch schedule 40 PVC pipe to facilitate the construction of additional tie-ins and traps ,when 
required. 
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me EQUIPMENT 

This section discusses specifications, operation, and preventive maintenance 
requirements of the various pieces of support equipment found in the laboratory. Proper 
operation of the laboratory equipment is essential to efficient and reliable operation of the 
laboratory. Routine maintenance and care of the equipment will minimize down time and help to 
insure that quality control is maintained in the laboratory. 

Examples of Log Sheets used for recording .the performance of the various piece!!i, of 
equipment in the laboratory are shown in Appendix II. 

AutC'claVfS 

. The autoclave is used for sterilizing bottles and glassware for bacte-riological work. The· 
proper use, care, and maintenancE!. of the autoclave is outlined in the following guidelines: 

+ Record the date, time temperature, type of material sterilized, and analyst's name on the 
Autocl6!ye Log Sheet each time the autoclave is used. 

+ Test the performance of the autoclave with spore strips or suspensions each week. 

+ Drain the reser:voir after each use and insure that the drain does not become plugged with 
parafin or other foreign material. 

- + Wipe down the inside and outside each week with a damp cloth . 

Automatic Pipets 

Automatic pipets are available for general use in the laboratory. These instruments are 
very precise, however their accuracy must be checked and adjusted before each use. They are 
particularly useful for preparing standard reagellts and for making repetitive dilutions. The proper 
use, care, and maintenance of the automatic pipets is outlined in the following guidelines: 

. -
+ Always store the pipet in an upright position. Never lay the pipet on 'its side as any 

moisture in the barrel can then contact the plunger and cause corrosion. The pipet will 
then become contaminated and lose calibration. 

+ Plastic tips should be returned to the wash station for cleaning unless they are badly 
soiled in which case they should be discarded. 

+ Remove the barrel after use and check for signs of liquid in the barrel or on the plunger. 
Clean thoroughly with deionized water, wipe dry and protect the end of the plunger with a 
thin film of stop cock grease before reassembling. 

Balances 

The analytical balances are sensitive insturments capable of detecting the weight of a 
finger print. They are subject to corrosion from laboratory reagents, finger prints, humidity, and 
dust. These instruments are located in the main laboratory just outside of the acid digestion room 
in an area free from drafts and traffic in the laboratory. The benches upon which the balances are 
placed are designed to be free of vibrations. 

The analytical balances are cleaned and adjusted annually by professional technicians. 

Proper use, care, and maintenance of the analytical balances is outlined in the following 
guidelines: 

+ Never move the balance unless the weight and beams have been properly secured. 
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+ Insure that the balance is level prior to use. 

+ Never touch weights, balance pans, or items which are being weighed on the analytical 
balance with bare hands. 

+ Protect all weights, spatulas, and balances from corrosion by keeping the area around the 
balances clean and free of clutter. Wipe up spills as soon as they occur. 

+ Where available, preweigh positions should be utilized to protect the balance from 
overweight conditions. 

+ When not in use, the beam should be raised from the knife edge and the weights should 
be returned to the beam. Objects should be removed from the pans, and the weighing 
compartment should be cleaned and closed. 

+ Return reagents to the reagent shelves and discard weighing boats and papers after use. 
Insure that the balance benches are clean. 

computers 

Computers and peripheral equipment such as terminals, plotters, printers, and tape. drives 
are used throughout the laboratory to log and track samples, monitor'the status of laboratory tests, 
control instruments, evaluate accuracy and precision of laboratory results, and prepare client 
reports. The computer is extremely integral to the daily operation of the laboratory. ft is essential 
that all laboratory be thorougly trained in the proper use of the computer and that the computer be 
properly cared for and maintained. The proper use, care, and maintenance of the computer and 
peripheral equipment is outlined in the following guidelines: 

+ Do not attempt to use the computer without first reading the· appropriate manuals and 
receiving instructions and authorization from your supervisor. 

+ Exert care not to damage cflSks and tapes. 

+ Insure that backup disks and tapes are stored in the designated location. 

+ Wipe down the computer, peripheral equipment and work area weeekly with a damp cloth 
or as often as required to eliminate the accurrulation of dust. 

+ Cover computing equipment with a dust cover each evening. 

+ Do not place food or drinks near computing equipment. 

Djstillation Apoparatus 

The following glass stills are available for distillation procedures: 

. + Rotary Vacuum Eyaporator: for solvent recovery and procedures requiring low 
temperature distillation; 

+ Cyanide SUI!: For distillation and absorption of Cyani.!es as required in the laboratory 
procedures manual for Cyanide analyses; 

+ Soxhlet Extraction Apparatys: for Soxhlet Extraction procedures and other sampie prep 
procedures requiring solvent extractions; 

+ General Puroose Reflux and Djstjllation Apparatus: for special purpose and custom 
distillation procedures . 
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Distillation procedures are generally set up and conducted in the solvent recovery and 
distillation room. Cooling water, vacuum, and heat are provided to various stations in this room. 

Because glass distillation equipment is subjected to extremes in temperatures, special 
care should be taken minimize thermal stress which could cause the glassware to crack. 

Distillation flasks should never be allowed to boil dry any longer than absolutely 
necessary. Application of heat to a dry flask will bake residues onto the walls of the flask which are 
difficult H not Impossible to remove. High heat on a dry flask can also cause the flask to shatter. 

All distillation gla~sware should be cleaned immediately after use and either set !JP for 
future use or placed in the proper glassware drawers. 

Filtration Apparatus 

Membrane filtration equipment is used for both sterile and nonsterile work. Filtration 
apparatus used for sterile work should be segregated from other equipment. The proper use, 
care, and maintenance of the filtration apparatus is outlined in the following guidelines: 

+ Use prepackaged sterilized funnels and filters for bacteriological work. -

+ Check funnel bodies and'bases for scratches on the inside' surfaces arid signs of leaks. 

. + Clean filteration apparatus after each use according to the appropriate glassware cleaning 
procedures. 

Fume Hpods 

The following fume hoods are available in the laboratory: 

+ one S foot fiberglass add air hood: located in the acid digestion ro'om for corrosive work 

+ poe 4 foot fjberglass hopd: located in the acid digestion room for corrosive work 

+ poe S {pot fjbergla~$ add air hppd: located in the solvent ext~action room for solvent work 

+ one 2 foot fiberglass hood: located in the TOX room: 

Exhaust for the first three hoods listed above is provided by a single high capacity in line 
blower loacted on the roof of the main laboratory. Make up air for the two add air hoods is provided 
by a single squirrel cage blower located on the roof above the acid digestion room. ' 

Spills and reSidues in fume hoods should be wiped up immediately. All fume hoods 
should be throughly wiped down on a weekly basis with a clean damp cloth to prevent the buildup 
of corrosive or toxic residues. 

, Signs of corrosion or maHunction should be noted and scheduled for repair as soon as 
possible. 

Grinders and Honpgenlzers 

The grinder is located in the acid digestion room. Insure that the wheels are not adjusted 
tighter than necessary in order to minimize unnecessary wear on the wheels. Flush the grinder 
with an ample portion of the sample before collecting the aliquot for analysis. Allow the grinder to 
run until all sample has been run through but do not allow the grinder to run empty longer than 
necessary. 
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Hot plates and Heating Manlles 

Hot plates and heating mantles are available to provide heat for distillations, digestions, 
and sample concentrating procedures. 

Care should be taken to protect heating mantles from spills which could deteriorate the 
Insulating materials and cause electrical shorts. 

The proper use, care, and maintenance of the hot plates and heating mantles is outlined 
in the following guidelines: 

+ Inspect electrical components regularly for sigl1s of wear or corrcsi~n. Eq~ipr::ent wl':!:;h 
shows signs of possible elec:trical malfunction should be tagged and scheduled for 
immediate repair. . 

+ Wipe down hot plates used for acid digestions after each use with a damp cloth to 
minimize corrosion. 

+ Remove hot plates and variaes from corrosive environments when not in use. 

,t:. __ . ~;.t:~::.e~. -lns;:;;·i.JjJ~:;"i:.· 

following guidelines: 

+ The Total Coliform Incubator should be maintained at 3S±0.S·C. Measure the 
temperature daily with a thermometer having O.S·C divisions and record the temperature 
on the Total Coliform Incubator Log Sheet. 

+ The Fecal Coliform Incubator should be maintained at 44.S±0.2·C. Measure the 
temperature daily with a thermometer having 0.1·C divisions and record the temperature 
in the Fecal Coliform Incubator Log Sheet. 

+ The BOD Incubator should be maintained at 20±1·C. Measure the temperature daily with 
a thermometer having 1·C divisions and record the temperature in the BOD Incubator Log 
ShW. 

+ Wipe the incubators down inside and outside with a damp towel once a month. 

+ Drain the water from the Fecal Coliform Incubator monthly, clean with detergent and refill . 

Microscopes 

One phase contrast and one binocular dissecting microscope are available for 
microscopic examinations. These microscopes are located in the bacteriology laboratory. The 
phase contrast microscope should be used only by trained analysts. The proper use, care, and 
maintenance of the microscopes Is outlined in the following guidelines: 

+ Clean the optics and stage after each use with lens paper. 

+ Keep the instrument covered when not in use. 

+ Store optics in the proper container. 

Muffle Furnaces 
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Several muffle furnaces are available for ashing samples and for other procedures 
requiring high temperatures. Muffle furnaces should be used In the Acid Digestion Room. If a 
smokey sample is to be ashed, the muffle furnace should be placed in a fume hood. The proper 
use, care, and maintenance of the muffle furnaces is outlined in the following guidelines: 

+ Inspect electrical components regularly for signs of wear or corrosion. Equipment which 
shows signs of possible electrical malfunction should be tagged and scheduled for 
immediate repair. 

+ Wipe down the Inside and outside of the muffle furnaces each week with a damp cloth to 
minimize corrosion. 

Oyens 

Ovens are available at several locations in the laboratory. Several ovens are for general 
purpose drying. The temperature settings of these ovens may be adjusted as needed for the 
particular application. Other ovens are used for special purpose analyses. The temperature 
settings on these ovens should not be adjusted unless the ovens are out of calibration. The 
proper use, care, and maintenance of the ovens is outlined in the following guidelines: 

+ The Residues Drying Oven should be set at 10S±1·C. Measure the temperature daily 
with a tnermometer having O.S·C divisions and record the temperature on the Resjdues 
prying Oven Log Sheet. 

+ Clean up spills immediately with a damp cloth. 

+ Wipe down the inside and outside of the ovens monthly with a damp cloth. 

Quebec Colony Counter 

The Quebec Colony Counter is used for identifying and counting bacteria colonies. The 
proper use, care, and maintenance of the colony counter is outlined in the following guidelines: 

+ Wipe down the magnifying lens and light stand with a soft damp cloth to insure that they 
are clean and free of dust particles prior to use. 

Refrigerators 

Several refrigerators are available for storage of samples, standards, and reagents which 
are subject to degredation at ambient temperatures. The proper use, care, and maintenance of 
the refrigerators is outlined in the following guidelines: 

+ Sample storage refrigerators should be set at 4·C. Measure the temperature daily with a 
thermometer having O.S·C divisions and record the temperature on the Sample 
Refrigerator Log She.et. 

+ Identify and date all containers in the refrigerator and remove and discard outdated 
material. 

+ Clean up spills Inmediately with a damp cloth. 

+ Wipe down the inside and outside of the refrigerators monthly with a damp cloth. 

Thermometers 

Thermometers are used throughout the laboratory in most analyses to obtain support 
data for the primary Information being sought. It is important that the proper thermometer be 
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selected for the specific task at hand to insure accurate results. The proper use, care, and 
maintenance of the thermometers Is outtined in the foliowing guidelines: 

+ Insure that the proper thermometer is being used for the particular application. Select a 
thermometer with the appropriate immersion length and sufficient temperature range and 
divisions to provide the accuracy required. 

+ In many cases thermometers are dedicated to a specific use. Care should be taken to 
protect these thermometers from breaking. 

+ After use, clean the thermometer with detergent and cold water. Piace it back in its 
r~"t°ctive case and return it to the thermometer drawer. 

Unrayiolet Sterilizer 

The ultraviolet sten1izer is required for bacteriological work. The proper use, care, and 
maintenance of the sterilizer is outlined in the following guidelines: 

+ Unplug the unit and clean the UV lamps monthly by wiping with a clean soft cloth 
moistened with ethanol. 

+ Perform spread plate irradiation quarterly to insure that the lamps are operating efficiently. 

+ Test the UV lamps quarterly with a light meter and replace if they emit less than 80% of 
their rater output. 

Water Baths 

Several water baths are available for a variety of procedures in various locations in the 
laboratory. The proper use, care, and maintenance of the water baths is outlined in the following 
guidelines: 

+ Clean up spills immediately with a damp cloth. 

+ Drain the water monthly and clean the inside of the bath with detergent. 

+ Wipe down the outside monthly with a damp Ciotti. 
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IV. INSTRUMENTATION 

AccurateAccurate and reliable analysis in the laboratory is insured by the use of EPA 
approved analytical procedures and state of the art instrumentation. Training sessions are held 
regularly to familiarize the analysts with new methodologies. Proper use and care of the 
instrumentation in the analytical lac:Jratory is essential for the development of accurate and 
reliable data. The following discussion of analytical instrumentation is organized into the tbree 
areas of analyses: Metais, Organics, and Wet Chemical. 

METALS ANALYSES 

Metals analyses are done in the laboratory on advanced Perkin Elmer instrumentati:'il 
using the following technologies: 

Inductively Coupled plasma (lCP) • 

The Perkin Elmer Model 5500 ICP is used for most metals analyses. This technology 
generally gives better detection limits than conventional flame atomic absorption technology and 
is subject ·to fewer interferences. Instrument software allows analyses to be made at muhiple 
emission wavelengths to avoid interferences and to confirm results. The emission spectra can be 
examined by the spectroscopist when the instrument indicates the potential presence of 
interferences. In this way the spectroscopist can determine whether or not interfering spectral 
lines are giving false positives. This is an option which is not normally available on routine atomic 
absorption instrumentation. The importance of this capability can not be overemphasized when 
the potential economic impact of a false positive is considered. ' 

Flame Atomic Absorption (AA) 

The Perkin Elmer Model 5500 AA is used to analyze for certain metals (such as Sodium 
andplithium) whose emission/absorption spectra are more stable at the lower temperatures of· 
conventional flame AA. Here also, the spectrll can be examined by! the spectroscopist when 
interferences are suspected. This instrument has the capability to use either air/Acetylene or 
Nitrous Ozide/Acetylene flames for analysis. 

J ' Graphite Furnace (HGAl 

The Perkin Elmer Model HGA 500 is used for low level metals analyses when detection 
limits below those obtainable by ICP are required. Typically, this technology is required for 
drinking water and groundwater analyses. With this technOlogy, it is essential that the analytical 
method be optimized for each sample matrix. The instrument software allows the spectroscopist 
to set temperatures and instrument conditions while observing the absorption spectra. In doing 
so, matrix .interferences which this technology are typically subject to can be minimiZed, and the 

" method parameters can be optimized. 

, 

Cold Vapor Atomic Absorption 

The spectrometer and data processing'sections of tbe Perkin Elmer Model 5500 AA are 
used with an Instrumentation Laboratories Atomic Vapor Accessory Model 440 for routine and low 
level Mercury analyses. 

ORGANICS ANALYSES 

Routine as well as custom organics analyses are done in the laboratory on state of the art 
Tracer Model 560 gas chromatographs and a Finnigan Model OWAJ20C GC/Mass Spectrometer. 
Screening type analyses are done for indicators of organic contamination on a Dohrmann Model 
DC 80 Total Organic Carbon Analyzer and a Mitsubishi Model 1 0 Total Organic Halide Analyzer. 
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Output from all of the Gas Chromatographs is fed directly into the Minicomputer by way of 
dual channel interfaces. The analyst has the ability to monitor instrument performance and 
manipulate raw data from the computer console. Specialty software integrates the raw data, 
identifies peaks, regresses the data, and interfaces the computed results with the results data 
base for the sample under analysis. 

Tracor Model 5S0 GC 

The gas chromatographs are equipped with the following detectors and acce9S0ries~ 

+ Electron Capture Detector (ECOl: The Electron Capture Detector is used for most 
analyses requiring the detection of lo\': !:vels of organiC compounds in water sa::-.;.:~.:.. 
This detector is typically capable of achieving detection limits in the fractional part per 

. billion range. Special training and licenses are required for this instrument because of the 
radioactive isotope in the detector. 

+ Hall Electrolytic CQnduct;vity DetectQr (HaUl: The two Hall Electrolytic Conductivity 
Detectors are used tor analyses of organic eompounds containing Halogens, Nitrogen, or 
Sulfur groups. These detectors can also be used for the analysis of volatile organics in 
water samples, as well as for the analyses of extracts of soils, sludges, and oils. They are 
also used to confirm results obtained on the ECD. 

~ '. 't. 

+ Flame Ipnizatjon Detector (FID): The Flame Ionization' Detector is used for routine 
analyses of wastewaters and hazardous wastes. This instrument is capable of detecting a 
broad spectrum of organic compounds, however, It Is generally not capable of achieving 
the detection limits obtainable with the ECD and Hall Detectors. 

Both gas chromatographs are equipped with both packed and capillary c01umns. Capillary 
columns are used in analyses requiring high resolution and low detection limits. Packed columns 
are used for confirmation and custom organic analyses. . 

Tracor MQdel540 GC 

The 540 is equipped with both capillary and packed column injectors and Photoionization 
and Hall Detectors which can be connected directly to the columns or in series. A Purge and Trap 
Auto Sampler is also used on the 540. While this instrument has .the capability to analyze for a 
broad spectrum of organic compounds, It is used primarily for the analysis of the volatile Priority 
Pollutants. 

Finnigan Model OWN20C GC/Mass Spectrometer 

The GC/Mass Spec Is used for Priority Pollutant analyses, Appendix VIII analyses, and 
comprehensive analysis of unknown organic compounds. This instrument is the most versatile 
GC/Mass Spec available today for the identification of unknown organic compounds. The 
instrument is equipped with both packed and capillary columns and uses state of the art 
technology and a computer data base of over 31,000 organic compounds to identify and 
quantitate unknown organics. Strict quality control procedures are built into the operation of this 
instrument to confirm the analytical results and eliminate false positives commonly found in 
environmental samples. . 

Dohrmann Model DC 80 TOC Analyzer 

The TOC analyzer is used for the determination of Total Organic Carbon (TOC) as well as 
Total Carbon in aqueous samples. TOC is one of the indicator parameters required for routine 
gounrdwater monitoring by state and federal regulations. Accurate and reproducible analysis is 
critical in any groundwater program. This instrument utilizes ultraviolet light, Potassium PersuHate, 
and Ultra High Purity Oxygen to oxidize the organic compounds to Carbon Dioxide which is then 
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quantitated in an infrared detector. This state of the art technology eliminates most of the 
maintenance and stability problems common with the older high temperature combustion 
technologies. Peripheral equipment allow this instrument to be used for the determination of 
TOC In solids and sludges, as well as for the determination of Purge able Organic Carbon in 
aqueous samples. 

Mjtsubjshj Modell Q TOX Analyzer 

The TOX analyzer is used for the determination of Total Organic Halogens (TO X) in both 
aqueous and nonaqueous samples. TOX is another one of the groundwater indicator parameters 
required by federal and state regulations. As with TOC, accurate and reproducible analysis is 
critical in an}' routine groundwater prog: am. This instrument utilizes th6 absorption, combustion, 
and coulometric titration technologies specified in EPA Method 9020. The microprocessor 
controlled titration allows rapid recovery of the instrument and a high degree of precision . 

WET CHEMICAL ANALYSES 

Wet chemical analyses are done with a variety of speciality and general purpose 
instruments. The following discussion presents these instruments in alphabetical order. 

• Conductivity Meters 
-' 

Several portable conductivity meters are available for both laboratory and field use. The 
proper use, care, and maintenance of the conductivity meters is outlined in the following 
guidelines: 

+ Check the cell constants periodically to insure that the meter conditions have not 
changed. 

+ If drifting or irratic response Is experienced, check the batteries anp replace if required. 

,. + Because Conductivity is a function of temperature, it is important to either measure the 
Conductivity at 25·C or record the temperature at the time of measurement. 

-I 

, 

+ Rinse the probe with deionized water after use and replace. the protective cover. Badly 
soiled probes may require a detergent wash prior to the deionized water rinse. 

Selective Ion and pH Meters 

Selective ion and pH meters are available for use at several locations In the laboratory. 
Portable meters may also be used for field work. . 

Plastic bodied, gel filled combination pH electrodes have been found to give the most 
reliable service and are therefore used for all routine laboratory work. 

The proper use, care, and maintenance of these meters is outlined in the following 
guidelines: 

+ Calibrate the pH meters in accordance with the procedure applicable to the meter. 
Record the date, standard readings, expiration date of the standard, and the analyst's 
name on the pH Meter Calibratjon Log Sheet. 

+ Date the standard buffers when they are prepared and discard them on or before the 
expiration date. 

+ Because pH Is a function of the temperature, it Is important to either measure the pH at 
25·C or to record the temperature at the time of measurement. 
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+ Rinse the probe with deionized water after use and either replace the protective cover or 
store the electrode in the appropriate standard solution. 

+ Wipe down the instrument weekly with a damp cloth. 

REA 3DD 

The Alpkem REA 300 (Rapid Elow Analyzer) is used for the quantitatlon of Totall Phenols 
in aqueous samples. This Instrument Is completely automated to facilitate the analysis of quality 
control spikes and blanks. Other wet methods such as Cyanides, and Nutrients can be easily 
hc.~:::: bi' this instrument with the insertion of additional modules. 

Spectrophotometer· UVNisible 

The spectrophotometer is available for colorimetric analyses in the laboratory. The proper 
use, care, and maintenance of this Instrument Is outlined In the following guidelines: 

+ Wipe down the surface of the instrument weekly with a damp cloth . 

. ,": 

. + Optical cells should be hanciled Witi'! t;....:.rame care to prevent scratches. The cells should 
be acid cleaned if badly soiled. Care should be taken when cleaning with a brush to 
prevent scratching. Finger prints and smudges must be removed with lens paper before 
inserting the cell into the Instrument. 

+ Light absorbance will change as the optical cells are rotated from one position to another. 
It is therefore essential to insure that the cells are always inserted into the instrument with 
the mark in exactly the same position. • 

+ Instrument sensitivity should be monitored against standard solutions to detect the 
occurance of electrical, mechanical, or optical problems at an early stage. 

Iurbjdjmeter 

The turbidimeter Is used for the determination of turbidity in the laboratory. The proper 
use, care, and maintenance of this instrument Is outlined in the following guidelines: 

+ Calibrate the instrument on the day of use with standard Formazin solution. 

+ Protect the sample cuvettes trom scratches and fingerprints. 

+ Wipe the instrument down weekly with a damp cloth. 
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V, GLASSWARE 

The measurement of constituents in water and wastewater at the ppm and ppb leYels 
demands methods of maximum sensitivity. These methods are very sensitive to contamination 
resulting from improperly cleaned glassware. Thus the task of cleaning glassware should be gWen 
every bit as much attention by the analyst as the test procedure itseH. 

Several types of glassware and glassware related Items are used in the laboratory: 

+ Borosilicate or polyethylene: These materials can be used for all analyses, sample 
collections, and reagent storage unless instructed otherwise by the specific procedure. 

+ Kimax and Pyrex: These are trade names for conventional heat resistant borosilicate 
glass. Both are used interchangeably in the laboratory. Almost all of the volumetric 
glassware as well as beakers, and cylinders are made of these materials. 

+ Corex: This material Is harder and more expensive than conventional borosilicate glass. 
Most of the pipets in the inorganic laboratory are made of this material in order to minimize 
breakage. 

+ Glass or high density polyethylene stoppers are used with ground glass joints. Cork or 
rubber stoppers are used in other cases, however, rubber Is not used when organic anal 
yses are to be performed. 

+ Teflon plugs are used in burets and teflon stopcocks are used in separatory funnels. 

+ Teflon liners are used in sample bottles for routine water and wastewater analyses. 

+ Aluminum foil can be used as cap liners for organics anillyses in lieu of Teflon. 

VOLUMETRIC GLASSWARE 

Class A volumetric glassware must be used for an quantitative analytical work. Solutions 
must be measured at the temperature at which the glassware was calibrated (usually 20 • C) . 

Volumetric flasks are calibrated -to contain- (TC). 

Volumetric pipets are calibrated *to deliver- (TO). When empying volumetric pipets, they 
should be held in the vertical position and the outflow should be unrestricted. The tip of the pipet 
should be put in contact with the wall of the receiving vessel for approximately two seconds after 
the free flow has stopped. In no case should the remaining fluid be blown or tapped from the tip 
of the pipet. 

Burets are used to deliver definite volumes. Burets should not be dried after cleaning. 
Rather they should be rinsed two or three times and left filled with the titrant. If the buret is not to 
be used for a period of time It should be filled with deioinized water. All burets should be capped 
or covered with aluminum fon to prevent dust from accumulating on the inside. The stopcock, H 
not Teflon, should be greased with a very thin film of stopcock grease to prevent it from freezing 
up. 

Chipped or cracked volumetric glassware should not be used for quantitative work unless 
the calibration is unaffected by the damage. 

CLEANING OF GENERAL GLASSWARE 
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All glassware for general wet chemistry procedures should be cleaned according to the 
following steps: 

+ Rinse well with tap water. 

+ Wash or soak in a S% solution of Contrad. Contrad is a phosphate free, biodegradable 
surface active cleaning agent obtained from Curtin Matheson Scientific Company. The 
Contrad Is diluted to S% by volume .. The S% solution is good as long as the pH is > 8.S. 

+ Rinse thoroughly with tap water. 

+ Rinse with three small volumes of deionized water. 

+ Badly soiled glassware Is cleaned'by the above procedure and then soaked In a Chromic 
Acid bath for fifteen to thirty minutes. Sometimes, an overnight soaking is required to 
remove organic residues. 

+ Rinse glassware soaked in Chromic Acid very thoroughly with both tap water and 
deionized water to insure that trace levels of Chromium are removed. 

+ Note that Chromic Acid Is extremely corrosive. Wear protective clothing when working 
with this material and use caution to prevent spills. 

CLEANING OF ORGANIC GLASSWARE 

Cleaning of glassware for organics analyses requires a solvent rinse and a period of time 
to dry in a drying oven. The following steps should be carefully followed to insure that the 
glassware Is scrupulously clean: 

+ Rinse the glassware with tap water Immediately after use. 

+ If the glass Is extremely dirty, It may be soaked overnight in a water bath .. 

+ Wash the glass In the contrad solution described In the procedure for cleaning general 
laboratory glass. Liquinox may be substituted for contrad. 

+ Rinse thoroughly with hot tap water. 

+ Rinse thoroughly with deionized water. 

+ Rinse thoroughly with nanograde hexane. 

+ Rinse thoroughly with nanograde acetone. 

+ Place In a drying-oven that is at 180 to 200·.C for at least one hour. 

+ One exception to the above glass preparation is the prep of forty milliliter vials for the 
analysis of volatile organics. These vials are placed in the oven after the deionized water 
rinse. No solvent Is used to rinse this glassware. Also, these viais should not be placed in 
the oven with any solvent·rinsed glass. Cross contamination can easily occur when 
solvent-rinsed glassware is mixed in the oven with volatile organic analysis glassware. 

+ Glassware for herbicide analysis Is rinsed with 10% HCI before the acetone rinse. 

CLEANING OF GLASSWARE FOR METALS ANALYSIS 

Erlenmeyer flasks used in metals analysis and BOD bottles used for mercury analysiS are 
cleaned according to the following procedure: 
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+ 150 mL of the following acid mixture Is boiled In the Erlenmeyer or BOD bottle until it 
flushes against the entire surface area of the glass. (The acid mixture is 600 mL of 
deionized water + 200 mL of nitric acid + 200 mL of hydrochloric acid + 50 mL of sulfuric 
aCid.) 

+ Rinse the acid-washed glass thoroughly with deionized water. 

Volumetric flasks, graduated cylinders, pipets, and other glass used in metal analyses are 
cleaned in the following procedure: 

+ Rinse the glassware thoroughly with 2 N nitric acid . 

+ Rinse the acid-rinsed glassware thoroughly with deionized water. 
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VI. REAGENTS. SOLVENTS. AND GASES 

Analytical Reagent Grade (AR) chemicals are used for most analyses in the inorganic 
laboratory. Ultrapure or pesticide grade reagents are used for organic work. This inch.:des 
pesticide grade solvents. 

If the purity of a reagent Is not specified by the procedure, it is intended that AR Grade 
chemicals be used. ., 

Standards and solutions should be labeled with the following information when they are 
prepared: 

+ Compound 
+ Concentration 
+ Parameters for which reagent Is to be used 
+ Date 
+ Name of Analyst 

Also when a standard is prepared, it should be logged klto the Standard Log Book. Log 
sheets used in the Standard Log Book are shown in Appendix II. There is a separate Standard 
Log Book for organic standards. and general wet tests/metals stan~rds.· The standard should be 
listed in the overall log at the beginning of the book. Specific weighing data and other critical 
information should be Included In the Stock Standard Section of the book .• If separate 
intermediate and working standards are prepared from the stock standard, then they should be 
included in the Sections marked Intermediate Standards and Working Standards in the Log Book. 
In these sections are also included other Important information about the preparation and storage 
of these standards. When a standard Is out of date or discarded, it should be deleted from the 
current standard log book. The Standard Log Book should be reviewed periodically. Standard 
Methods gives the shelf life for the inorganic and wet chemistry standards and reagents. 
Pesticide and herbicide stock standards should be prepared once a year and intermediate and 
working standards should be prepared twice a year. Volatile organic standards should be 
prepared on a working basis. If volatile organiC stock standards are stored, they should be stored 
in very small vials with no head space. Even with proper storage, volatile standards do not last 
more then one to two weeks. 

INORGANIC ANALYSES 

AR grade reagents are used for all quantative inorganic analyses. 

To avoid waste and to insure that fresh reagents are used for quantitative procedures, 
only the amount of reagent required for the scheduled work should be prepared. 

METALS ANALYSES 

ICP/AA standards are purchased as 1000 ppm stock standards from the various scientific 
supply houses. Working standards and sample dilutions are prepared with deionized water. 

Acid digestions are done with AR grade Nitric andlor Hydrochloric Acid. Samples and 
standards must be brought to the same acid Normality before ~t~$is. . 

The following gases, purchased from Sunox or Merrit Holland; are used for ICP/AA work: 

+ Liquid Argon 
+ Lab 380 Atomic Absorption Acetylene 
+ Medical Grade Nitrous Oxide 
+ Ultra high purity Nitrogen 
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Air Is supplied to the AA by the laboratory air compressor (see the Utilities Section for 
details). 

ORGANIC ANALYSES 

Nanograde or pesticide grade solvents are used for organic glass prep, extraction, and 
analysis. Standard reference material is purchased from Chern Service or obtained from the EPA 
repository at Research Triangle Park, North Carolina. 

The following gasses are purchased from Sunox or Merrit Holland and are used for 
Organic work: 

GC/Mass Spec 

+ Breathing Quality Air 
+ Ultra high purity Helium 

Gas Chromatographs 

+ Ultra high purity Helium 
+ Ultra high purity Hydrogen 
+ Breathing Quality Air 
+ Ultra high purity ArgonlMethane . 

TOX Analyzer 

+ Zero Grade Argon 
+ Zero Grade Oxygen 

IOC Analyzer 

+ Zero Grade Oxygen 

-' 

Gases are passed through drying tubes and molecular sieves before entering the GC. 

REAGENT BLANK 

A background or reagent blank should be determined for each new lot of solvent or 
reagent for each procedure. Refer to the specific procedure for details. 

METHOD BLANK 

After determining the individual reagent blanks, a method blank should be determinded 
by following the steps of the specific procedure each time the analYSis is performed. This Is 
included in each procedure in the Laboratocv Procedures Manual. 
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VII • QUALITY CONTROL 

PURPQSE AND OBJECTIVES 

The Intralaboratory quality control progam Is a continuing, systematic, inhouse reginen 
intended to ensure the production of analytical data of continuing high validity. Theobjecti"es of 
intralaboratory quality control foI!ow: 

.. 1 tt ..... 

a. To provide a measure of the precision of analytical methods. 

b. To maintain a continuing assessment of the accuracy and precision of analysts witrun the 
laboratory group. 

c. To identify weak methodology and provide a continuing source of research problems 
aimed at overcoming deficiencies. 

d. To detect training needs within the analytical group. 

f· -:" Novi:i~ ~ ;:!'?~m?'·"'nt "~,:"'~:i f\! :,~,--:!"",: ... .,t performance as a basis for.validating data 
I" • • '. .'. " • h.;.. • • 

'-... ~. 
-<.. .:=::: i::;:;;:,-tj~~'~:~ • 

. .~::;.:;;",rr~"::lCt.. 0 .. ~ ____ ~ 01( ... 

Previous sections discussed basic eiements of quality control as It applies to laboratory 
services, intrumentatlon, glassware, reagents, solvents, and gases. Assuming that the 
guidelines specified In these chapters are being followed, and that the specific test procedures 
detailed In the Procedures Manuals are being followed, the accuracy and precision of each 
procedure must be determined. Then, to insure that valid data is being produced, systematic 
checks must show that the test results remain reproduclble,and that the methodology Is In fact 
measuring the actual quantity of the desired parameter . . 

~ The laboratory CC program begins with the sample collection and ends with the signed 
report. It is essential that the entire staff understand and participate in the CC program to Insure 
accurate and reliable results. 

QUALITY CONTROL FOR ACCURACY ANP PRECISION 

Precision refers to the agreement or reproducibility of a set of replicate results among 
themselves without assumption of any prior Information as to the true result. Precision Is usually 
expressed in terms of the deviation, variance, or range. Accuracy is the nearness of a result or the 
mean of a set of results to the true volue. AcaJracy Is usually expressed in terms of error, bias, or 
percentage recovery. ~, 

Good precision often Is an Indication of good accuracy, but one can obtain good precision 
with poor accuracy if a systematic (determinatererror Is present in the method used. Systematic 
errors are either positive or negative in sign. The other general classification of errors in analysis Is 
Indeterminate (random) errors. These are errors Injerent in the analytical methods because of 
uncertainties in measurements. An example Is the measurement of the height of .. gas 
chromatographic peak with a ruler, which even the most careful analyst can measure only to the 
nearest one mm. Indeterminate errors are random, that is, they are just as likely to be positive as 
negative. For this reason, the average of several replicate measurements is always more reliable 
than any of the indiviaula measurements. Although random errors are unavoidable, determinate 
errors can be corrected once their cause Is located. . 

Absolute error is the difference between. the experimental result and the true volue. 
Relative error Is absolute error divided by the true volue and multiplied by 100 to yield percent 
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relative error or by 1000 to yield parts per thousand relative error. Bias is defined as the mean of 
the differences (having regard for signs) of the results from the true value. 

In addition to recording numerical results of each analysis of an internal QC sample, it is 
necerssary to construct a Quality Control Chart. A separate chart must be generated for both 
Accuracy Data as well as Precision Data. The purpose of this chart is to provide grapahic 
assessment of accuracy and precision for the analysis of each substrate and instant detection of 
erroneous data. The charts allow quick and easy observation of recovery trends for a particular 
analysis and have long term value for the seH evaluation of analytical output by staff personnel. 
Another significant value of the charts Is that of providing a laboratory administrator with a rapid 
assessment of the continuing analytical capability of the staff chemists as related to the output of 
valid analytical data. 

The applicability of control chart technics is based on the assumption that laboratory data 
approximate a normal distribution. The data from such a system, however, can be presented in a 
different graphic way by plotting on the vertical scale the units of the test results and on the 
horizontal scale the order or sequence in which the results were obtained. The mean and limits of 
desperslon in terms of the standard deviation are calculated and plotted as ·in the control chart in 
Figure 1. 

For the best results make at least 20 determinations on a sample before calculating the 
standard deviatitln or plotting the control chart. All results need not be obtained on the same day; 
optimally accumulate them as part of a day-to-day operation. A result may be obtained on a 
control sample each time an unknown or group of unknowns is analyzed. 

For example, consider the collection of results, in milligrams per liter, obtained by analysis 
of a water sample for copper, shown In Table 1. 

The mean of this series Is 0.256 mg/L, the standard deviation is 0.020 mg/L, and the 
resulting control chart is that of Figure 2. 

The upper and lower control limits (UCL and LCL) are lilt +3 and -3 standard deviations 
from1he mean, respectively, and the upper and lower warning limits (UWL and LWL) at +2 and -2 
standard deviations. 

This is a control chart for individuals, and is used most frequently In chemical analysis. 
Laboratory control requires adding known or standard samples to the unknown samples, thus 
increasing both the cost and time or analysis. 

If a result falls outside the control limits on an Individual control chart, 1he analysis is said to 
be ·out of contor; take Immediate action to determine the cause of the outlying result. Consider 
unreliable any analytcal results obtained for samples on the same day as the erroneous result 
occurred on the known sample and repeat the analyses after corrective action has been taken and 
the procedure is back in control. It sometimes is desirable to take milder action when the results 
exceed the warning limits, a because an unduly high percentage of results exceeding these limits 
is a warning that laboratory precision may not be as good as expected or that distribution of results 
is not normal. 

Accuracy in analytical chemistry is a measure of the differnece between the mean of the 
results and the true value. Most frequently, accuracy is expressed in terms of the mean error: 

mean error - mean - true value 
. . 

Accuracy can be determined only H the control sample is prepared in the laboratory from 
known amouns of pure regents. The accuracy of the determination is the dlffernece between the 
mean of the 20 determinations(collected for the construction of the initial.control chart) and the 
true value or known amount chemical added. 
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The true value (TV) also can be plotted on the control chart. Usually It falls only slightly 
above or below the mean. If the true value is more than haH way between the mean and the upper 
or lower warning limit (i.e., the mean error is greater than one standard deviation), check the 
method, reagent, glassware, technic, or instruments for bias and take corrective action. 

The above description outlines a good quality control program. The quality control 
program is incorporated into an overall insurance for quality called quality assurance. - --

QUALITY ASSURANCE 

Quality assurance in the laboratory has come to mean many things and to some is merely 
equated with good laboratory operations such as: 

+ Adequately trained and experienced personnel. 

+ Good physical facilities and equipment. 

+ Certified reagents and standards. 

+ Frequent servicing and calibration of instruments, and 

+ A knowledge and understanding management. 

While all of these are important, none in Itself assures reliability of laboratory data. A good 
analytical quality control program consists of three factors: (1) using only methods that have been 
studied collaboratively and found acceptable; (2) routinely analyzing a control sample at least once 
in each batch of samples (10% Spikes); and (3) confirming the ability of the laboratory to produce 
acceptable results by requiring analysis of a few reference sample once or twice a year. 

In certain wet chemistry tests, it will be necessary to run 10% of the samples in duplicate 
as well as the 10% Spike rule. 

QCCHECKS 

The following guidelines are detailed in the individual procedures: 

+ Standard curves should be prepared for each new batch of reagents. ' 

+ Run one reagent blank and one deionized water blank (if applicable) with each series of 
tests. 

+ Run one midpoint standard, or two standards which bracket the expected results (If 
applicable) with each series of tests. 

+ Run one Spike with each batch of ten samples. 

+ Run one duplicate analysis with each batch of ten samples. 

QUALITY ASSURANCE NOMENCLATURE 

The following discussions detail a -Rigorous Quality Assurance Program- which should 
be followed if specifically requested or in situations where data may be examined in court. Under 
normal circumstances, field spikes and split samples are not required and would represent an 
unnecessary financial burden to the client. 

The following nomenclature is used in the guidelines for the rigorous quality assurance 
program: ' 
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+ A 1 • First replicate of sample A 
+ A2 • Second replicate of sample A 
+ B • Sample taken simJttaneously with sample A 
+ BSF. Field spike of sample B 
+ BSL. Laboratory spike of sample B 
+ OF - Field spike of deionized water 
+ OL • Laboratory spike of deionized water 
+ T • True value of all spikes 

STEPS FOR FIELP PERSONNEL 

These guidelin~s are applicable to the "Rigorous Quality Assurance Program": 

+ Take Independent simultaneous samples A and B at the same sampling point. 

+ Split sample A into equal volumes and label A 1 and A2. 

• 

+ Split sample B into equal portions, add a spike T to one portion and label it BSF. T should . 
approximately double the expected parameter concentration. 

+ Add the same spike, T. to a deionized water sample from the laboratory and label it OF. 

+ Treat all samples and blanks in the same manner. 

STEPS FOR LABORATORY PERSONNEL 

These quidelines are applicable to the "Rigorous Quality Assurance Program": 

+ Analyze a blank and midpoint standard as specified in the speCific procedure. 

+ Analyze sample OF to determine the perdent recovery. 

+ Analyze samples Band BSF. If B is below the detection limit, or if B > 10T or <O.1T, then 
go to the next step. Otherwise, insure that the percent recovery Is the same as for OF. H 
It is not, spike an aliquot of B, label It BSL, and analyze It to determine if the percent 
recovery problem .is short or long term. 

+ Analyze A 1 and A2 and check the precision. 

+ Calculate the absolute difference between A1 and B to insure that the field sampling 
provided representative field samples. 

I If problems are encountered in any of the above steps, they must be resolved before 
continuing to the next step. 

Once this sequence has been satisfactorily completed, the validity of the data has been 
indisputably established. 

- I 
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Sequence of Results (Time) 

FIGURE 2 

1. 0.251·· 11. 0.229 
2. 0.250 12. 0.250 
3. 0.250 13. 0.283 
4. 0.263 14. 0.300 
5. 0.235 15. 0.262 
6. 0.240 16. 0.270 
7. 0.260 17. 0.225 

I 8. 0.290 18. 0.250 

- I 9. 0.262 19. 0.256 
10. 0.234 20. 0.250 
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VIII. PATA REGRESSION ANP REPORTING 

Data regression and reporting Is one of the most important tasks of the laboratory, and the 
one where most of the errors occur. Extreme care must be taken by the analyst to avoid 
mathematical errors and by the data clerk to Insure that data is reported in a concise and correct 
manner. 

Sample Receipt 

Data handling begins when the sample Is received in the laboratory, whether it Is brought 
in by company personnel or by the client, or received through the mail. 

As soon as possible after receipt of the sarr.,1e it is the responsibility of the data clerk to 
log the sample into the Laboratory Information Management System (lIMS). The lab manager 
should be immediately notified that the sample has arrived and made aware of the analytical and 
turnaround requirements. 

The L1MS software has been developed by1he Perkin Elmer Corporation specifically for 
sample and data processing in the analytical laboratory. The software Is written in FORTRAN and. 
runs on R ~':' b;~ ~.;r:: COrT\~l.Itp.,. Th<- m;!'l!cr.~::-I:.':";- h2S a 300 megabyte hard disk which Is capable 
,...t !~"" - ~ • ..... . .-: .. -.. ' . ,-.... .e !~f"'rn"'a-f;"n 0" t~- ,.i;:-~· ;.,. hJI"y.ed up to a 

_ , .. _ 0' •• ·'... • • •• • '. • •••• t II 'lr." • ~, lit: ..... · ~ .' ... 

. _ ..• '':'' ~ .• ~ . ,-' "::::. :"1 ·2;::' ;:rit0~;Ri. 
Ar;a,ytica: Uaia :" ei ,l~!"""; :;!''';'~:'') :.: .I~ ;l'i~ lSI Into Ii L1MS data file which IS automatically 

created curing the log in procedure 10r each sample. All regression analyses and statistical 
evaluations are done within the L1MS system. 

When data is cleared for release by the laboratory manager, the data clerk accesses the 
appropriate report formatting routine to produce the client's report. 

Clients with large volumes of analytical data or clients with very short turnaround 
requirements have the ability to access their own data directly through a modem and terminal 
which can be set up in their office. 

Significant Figures 

Significant figures should not be reported beyond the accuraqy of the specific procedure. 
Reported analytical values should contain only significant figures. Values reported with more 
significant figures than warranted by the procedure are misleading and reflect adverseiy on the 
credibility of the laboratory. 

A value Is made up of significant figures .when it contains all digits known to be true and 
one last digit which is in doubt. For example, if a value Is reported as 18.8 the 18 is known to be 
true and the 0.8 Is uncertain but thoug~t to be more correct than 0.7 or 0.9. 

Rounding Qff 

Since all laboratory calculations are done either directly in the computer or on a calculator, 
the analyst must generally round off the final answer to the appropriate significant figures. The 
following guidelines apply to rounding off: 

+ Rounding off should be done only on the Hgure to be reported. Extra figures should be 
carried through the calculation in order to prevent the loss of meaningful accuracy. 

+ If the figure following those to be retained Is less than 5, It Is dropped and the retained 
figures are left unchanged. (e.g. 11.444 becomes 11.44) 
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+ If the figure following those to be retained is greater than 5, it is dropped and the last 
retained figure Is increased by 1. (e.g. 11.446 becomes 11.45) 

+ If the figure following those to be retained is equal to 5, It Is dropped and last retained 
figure is left unchanged if it is even, or it is increased by one if it is odd. (e.g. 11.445 
becomes 11.44 but 11.455 becomes 11.46) 

Records 

All laboratory records which are not entered directly into the LlMS are to be entered into 
bound laboratory data books in ink. Pencils are not to be used for recording data. It is important 
for the analyst to be ever mindful that the data he or she generates may be used in court as legal 
evidence. For this reason, it is imperative that sufficient data be recorded to completely document 
the conditions of the test and the results. Errors should be stricken through with a single line in 
such a manner that the errors remain legible. 

As a minimum, the analyst should record the following information in a clear and concise 
manner in the lab book at the. time the test is performed: 

+ lab Number 
+ Date 
+ Client Code 
+ Parameter Analyzed 
+ All measurements applicable to the specific procedure, including weights, instrument 

readings, etc. which are required to calculate the final result. 
+ All instrument settings or test conditions which differ from those specKied in the specific 

procedure, and an explaination why the conditions where changed. 
+ A summary of al"!y difficulties which might have been experienced and their resolution. 

The value to be reported should be entered into the LlMS as soon after It is calculated as 
possible. Care should be taken to insure that the correct units are n.oted. 

Chain-of-Cystody 

Projects requiring the submission of data as legal evidence, and various other projects 
where the data is to be reported to state or federal regulatory agencies require that Chain-of
Custody procedures be followed. A sample Chain-of-Custody Document is shown in Appendix 3 . 
The following guidelines are applicable to the projects requiring Chain-of-Custody control of the 
samples: 

+ The person collecting the sample should complete the Chain-of-Custody Record at the 
time of sample collection. All information required on the record should be completed 
and both the record and the sample bottles should be initialed by the person collecting 
the sample. 

+ The samples should be kept in the personal posession of the person collecting the 
sample, or locked up until they can be delivered to the laboratory. 

+ Upon delivery of the samples to the laboratory, both the sample collector and the data 
clerk should sign the Chain-of-Custody record in the appropriate boxes. 

+ The data clerk should log the samples into the LlMS immediately upon receipt and deliver 
them to the designated sample custodian. It is the sample custodian's responsibility to 
insure that the samples are delivered to the appropriate analyst for analysis and returned 
to the proper storage location. 

+ It is imperative that no visitors be allowed in the laboratory unless accompanied by 
authorized laboratory personnel. 
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+ Samples should be retained in the custody of the laboratory until authorization to destroy 
or discard them is given by the laboratory manager. 

Reports 

The data clerk is responsible for generating a concise and accurate report of the analytical 
data as soon as the data has been authorized for release. All client reports are generated by the 
L1MS software from internal data flies. All reports mJst be review, signed and released by at least 
one authorized person. The signed report Is returned to the data clerk for delivery to the client. A 
hard copy of the report is placed in the client's file when the report Is sent out. 

Turnaround 

. The good reputation and respect which this laboratory currently enjoys has been built 
over the years by providing quality results in the time required by the client and by following up 
with engineering and chemical interpretation to support the data. The importance of providing 
prompt turnaround can not be over emphasized. Much ot the work this laboratory Is currently. 
doing is here because other laboratories were unable to provide the tumaround required by the 
client. . 

The normal turnaround time for routine samples is two weeks. Process quality control and 
. speciality samples receive high priority when they enter the laboratory and are turned around 
within the constraints of the particular analytical procedures. In times of heavy work loads, work 
which is not critical is put on a lower priority so that critical work can be completed. 

. Analyses must always be completed within the recommended EPA holding times shown 
in Appendix 4. In the event that an analysis can not be completed within the recommended 
holding time, a notation to that effect must be made in the laboratory notebook and on the client's 
report. • 
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IX. SKILLS AND TRAINING 

Analytical procedures in the laboratory can be graded according to their degree of 
complexity. It is essential that each task be thoroughly understood by the analyst assigned to 
perform it. Technicians should be completley trained and should fully understand all the 
assignments of their job before being given new responsibilities. All analysts and laboratory 
personnel must be thoroughly instructed in basic laboratory analytical and safety procedures. 

. -
. The following guidelines apply to the basic skill levels required by laboratory personnel: 

+ The analyst should understand when and under whzt conditions samples should be 
settled, agitated, pipetted. etc., before the sample is removed from the original container. 

+ Laboratory personnel responsible for analytical work must be familiar with the proper care 
and use of volumetric glassware. 

+ Analysts using any of the balances must be familiar with the proper care and use of the 
balance. 

+ All laboratory personnel must be familiar with the proper glassware cleaning procedures. 

+ Instrumentation should be cleaned and operated only by authorized personnel. 

+ all laboratory personnel must be acquainted with normal laboratory safety percautions. 

Proprietary Information 
09!2(Y85 rev 2 

Property of General 
Page 28 

Engineering Laboratories 



r . 
l . 

f . 

r-

_I 

;.1 

X. MICROBIOLOGY 

The general aspects of the Quality Assurance program discussed in Section VII are 
applicable to microbiology work. However, because known values can not be applied to biological 
work, it is Imperative that careful and continuous control be exerted over sampling, personne, 
analytical methodology, materials, supplies, and equipment. 

Specific procedures to insure that samples, reagents, and equipment_are not 
contaminated are discussed In the specific bacteriological procedures In the Laboratory 
Procedures Manual. Stock reagents should be treated according to the guidelines discussed in 
Section VI. 

The following logs should be maintained for the bacteriology laboratory. Examples of 
these logs are included in Appendix 2. 

+ Record the lot number, date, sterilization time, and temperature, final pH, and technician's 
name for each batch of sterilized media. 

+ Record the lot number and date of receipt for each lot of membrane filters. 

+ Record the lot number and date of receipt for each lot of ste~le funnels .. 

Bacteriological records must be retained for three years. 

.. 
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Equipment 

Incubator 
'l'otal Coliform (1) 
Fecal Coliform (1) 

UV Sterilizer (1) 
hutoclave (1) 
Pumps/Fans 

hir Compressor (1) 

Vacuum Pumps (2) 

Composite Sampler (1) 

~-
E;o,;o: ; 

Fume Iluoa ians {3j 
r1'ill 
Stirrers 

Flash Point 
Magnetic 

,t Plates ( ) 

Kjeldhal Heaters 
Varlacs 

Ovens (2) 
Nuffle Furnace 

Water Bath 
Shaker Bath 

Utilities 
Air Lines 

Vacuum Lines 
Deionized Water 

Fume Hoods 

Naintenallce Schedule 

Maintenance 

Alcohol Sterilization 
hlcohol Sterilization 
Alcohol wipe down 
Clean, general 

Check oil level 
Drain water 
Check belt tension (1/2 in) 
Clean air filter 
Check 'oil level 
Clean filters 
Check batteries' 
"hr'''\', ~1,,:o., tubing & 

... ~Ld .1:', , 0 ~ • .1.eall 
Clean' LUbricate 

Check oil & clean 
Wipe clean 
Wipe clean 
Remove from hood 
Check wi r ii1g 
Check wlr ing 
Wipe clean' 
Remove from hood 
Check wiring 
Clean ' 
Clean 
Check wiring 
Clean 
Clean 
Check shaker alignment 

'0' 

Check for ,leaks' clean 
filters 
Check for leaks 
Check for leaks 

,Wipe down with wet cloth 

'Frequency 

l/month 
l/month 
l/month 
1/6 months 

l/wee~~ 
l/week 
l/month 
l/week 

, l/week 
°l/week 
after each 

l/moBth 
l/week 

l/month 

use 

after each use 
after each use 
daily 
l/month 
l/month 
after each use 
daily 
l/month 
l/month 
l/month 
l/month 
after each use 
after each use 

l/month 
l/month 
l/week 

l/month 
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AUTOCLAVE LOG SHEET 

ITEMS DATE TIME AT SLOW TEMP MAX MAX OPERATOR STERILIZED TEMP EXHAU~T SETTING TEMP PRES . 
" 

. , . 

, t 
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l 
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1 

. I 

. i . 

I 
, 
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MONTH 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

OCT 

NOV 

DEC 

DILOO 

DEION.IZED WATER LOG SHEET 

DATE pH COHO STD PLATE CHLORINE ANALYST 

. 

. 

I 

• 
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pH CALIBRATION LOG SHEET 

DATE STANDARDS EXPIRATION ANALYST 
" 

I 

t 
• 

. . 

-
.J . 

I 

. 

. PHLOO 
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DATE 
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TOCORG 

STANDARD LOG 
TABLE OF CONTErZTS 

COMPOUND OR MIXTURE 
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LOG SHEET 

CODE ~.....,-___ DATE ---'---'_ CHEMISTfTECHNICIAN =-:-___ --:-:-
COMPOUND LOT NUMBER PURITY ____ % 

Final Gross Weight 
Tare Weight 
Net Weight 

_____ ..;:Igm Dilution Volume 
_____ ..;:Igm Concentration· 
_____ ..-:Igm Solvent 

_____ m,1 

CODE . DATE ---'---'_ CHEMISTfTECHNICIAN 
COMPO="'U~r:-:-:~D~--- !..:'T ~~~ . .'~.~CSR PURIT-Y-----o-Yo 

Final Gross Weight 
Tare Weight 

Net Weight 

_____ ..-:Igm Dilution Volume 
_____ ..-:Igm Concentration· 
_____ ..;:Igm Solvent 

----
_____ .ml 

CODE 
CO! ,-. , . 

-! '::M1STfTECHNICIAN 

................... -. J. ~'-: ?~!.i=~ ~-::.:::Pi2~i{>~---% 
i~ ~r.Q; :",,- , ",.";:: . 

Tare Weight 
Net Weight 

- _____ w 

_____ ..-:Igm 

...:, ,..l.,~~; . vOlum~ ________ ml 
Concentration· 
Solvent 

CODE DATE---'---'_ CHEMISTfTECHNICIAN ~ ___ ~ 
COMPO~U~N~D------ LOT NUMBER PURITY ____ % 

Final Gross Weight 
Tare Weight 

Net Weight 

_____ ..-:Igm Dilution Volume 
_____ ..;:Igm Concentration· 
_____ ..;:Igm Solvent 

_____ .ml 

CODE~~ ___ DATE---'---'_ CHEMISTfTECHNICIAN ~ ___ ~ 
COMPOUND LOT NUMBER PURITY ____ % 

Final Gross Weight gm, Dilution Volume ____ ----"ml 
Tare Weight gm Concentration· 

Net Weight _____ ..-:Igm Solvent 

CODE~~ ___ DATE---'---'_ CHEMISTfTECHNICIAN ~ ___ --:-:-
COMPOUND LOT NUMBER PURITY ____ % 

Final Gross Weight 
Tare Weight 
Net Weight 

_____ ... gm Dilution Volume 
_____ ..::Igm Concentration· 
______ gm Solvent 

_____ ,ml 

• Concentration - (Net Weight) x (Purity) I Dilution Volume 

CSS PAGE...:S~-__ ~_ 
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lOG SHEET 

CODE ____ DATE..J..J_ CHEMISTffECHNICIAN __ SOLVENT __ _ 

COMPOUND 
CODE OF 

PARENT, 
STANDARD 

CONe OF ALIQUOT 
PARENT VOLUME 
STANDARD ML 

DILUTION 
VOLUME 

ML 

FINAL 
CONe 

CODE ____ DATE-1-1_ CHEMISTITECHNICIAN __ SOLVENT __ _ 

CODE OF CONe OF' ALIQUOT 
COMPOUND PARENT ' PARENT VOLUME 

STANDARP STANDARD ML 

• 

DILUTION 
VOLUME 

ML 

FINAL 
CONe 

CODE ____ DATE-'-1_ CHEMISTITECHNICIAN __ SOLVENT __ _ 

COMPOUND 

CIS 

CODE OF 
PARENT 

.STANDARD 

CONe OF ALIQUOT 
PARENT VOLUME 
STANDARD ML 

DILUTION 
VOLUME 

ML 

FINAL 
CONe 
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lOG SHEET 

CODE ____ DATE-1....l_ CHEMISTITECHNICIAN __ SOLVENT __ _ 

COMPOUND 
CODE OF 

PARENT 
STANDARD 

CONe OF ALlOUOT 
PARENT VOLUME 
STANDARD ML 

DILUTION 
VOLUME 

ML 

FINAL 
CONC 

CODE ____ DATE--1-1_ CHEMISTfTECHNICIAN __ SOLVENT __ _ 

COMPOUND 
CODE OF 

PARENT 
STANDARD 

CONe OF ALlOUOr 
PARENT VOLUME 
STANDARD Ml 

DILUTION 
VOLUME 

Ml 

FINAL 
CONC 

CODE ____ DATE--1-1_ CHEMISTITECHNICIAN __ SOLVENT __ _ 

COMPOUND 

CWS 

CODe OF 
PARENT 

STANDARD 

CONe OF ALIQUOT 
PARENT VOLUME 
STANDARD ML 

DILUTION 
VOLUME 

ML 

FINAL 
CONe 

PAGE w-



j Column _________ _ 
Position:...-________ _ 
Packing ~~ _______ _ 

. Theoretical Plates ______ _ 
Septum Changed ______ _ 
Inlet Temp ________ _ 
Detector Temp _______ _ 
Oven Temp ____________ _ 
Column Flow _______ _ 

. Detector Purge _______ _ 
Analyst _________ _ 
Date __________ _ 
Comments _________ _ 

CEC0185.GEL 

Column _________ _ 
Position, _________ _ 

Packing 
Theoretic-a-:-I-=P:-:-Ia~te-s-------
Septum Changed ______ _ 
Inlet Temp ________ _ 
Detector Temp _______ _ 
Oven Temp ______________ _ 
Column Flow _______ _ 
Detector Purge _______ _ 
Analyst _________ _ 
Date ___________ _ 
Comments __________ _ 
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CHAIN OF CUSTODY RECORD 

PAGE_o'_ 

CUENTNAME SAMPLE ANALYSIS ( x ) 
I! FIP FI FIP FIP IP • 

COlleCTED BY 
c -ci 

19 c w w 0 .... (I) C c 0 a w c 
8 (I) 0 0 ...J 

ci en 

~ 
..... a 

~ ~I; a en It ~ i= ii5 z 
SAMPLE 10 DAlE l1ME SAMPLE LOCATION § x 0 en a: w 

3 :r: g g W w .. -z Z ::E ~ :c a. 0 :c a.. 

: 

. 

Relinquished by: Dale TlI11e Received by: Relinquished by: 

Relinquished by: Dale TII118 Received by lab by: Date rll118 ·IR~markS 

IP 
)( 
w ::e 
~ ~ ~ 
0 

:::::; 

8 01( 

Joate 

IP 

w 
9 z g 

General Engineering Laboratories 
1313 Ashley River Road 
Charleston, South Carolina 29407 

f - fillered P - preservel;-
FIP FIP FIP 

REMARKS 

rKne received by: 
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EPA RECOMMENDED HOLDING TIMES 
AND PRESERVATION REQUIREMENTS 
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i SAMPLE PRESERVATION, HOLDING TIME 

. f 
AND ANALYTICAl, PROCEDURES 

Vol Holding Analyllnll' 
pwameter Bollle preservative --D1L Tme Methodll) 

',','c: Ch!ilm)51~ 
Acidity plastic 4'0 50 140 A-305.1 
Alkalinity plastic 4'0 100 140 A-310.2 

. , BOD plastic 4'0 1000 48H B·543·549 
Ohlorldes plastic none 100 280 A-325.3 
000 plastic 4'0, H2S04(PHs2) 50 280 B·550·554 
Color plastic 4'0 50 48H B-64 
Conductivity plastic 4'0 25 ·280 A·120.1 
Cyanides plastic 4'O,NaOH(p~12) 500 140 A-335.1&2 
Dissolved Oxygen In·sltu none on slle A-360.1 
Fluoride plastic . none 50 280 B-387·390 
Hardness plastic HN03(Phs2) 100 6M A-130.2 
Nitrogen 

Ammonia plastic 4'O,H2S04(pHs2) 500 280 B-418 
NitratelNhrlle plastic 4'O,H2S04(pH~) 150 280 A-365.2 
KJeldahl plastic 4'O,H2S04(PHs2) 500 280 A-354,1 

pH • plastic none 50 on slle A-150.1 
Phenols glass 4'O,H2S04(pHs2) 500 280 A·420.1 
Phosphorus 

Total plastic 4'O,H2S04(PHs2) 50 280 A-365.2 
Or1ho plastic fIIter,4'O 50 48H A-36S.2 

Oil & Grease glass 4'O,H2S04(PHs2) 1000 280 8-502B 
Solids 

Filterable (Dissolved) plastic 4'0 100 48H A·160.1 
Sellieable plastic 4'0 100 48H A-160.5 
"Non·FiIlerable (Suspended) plastic 4'0 100 70 A·160.2 
Total plastic 4'0 100 70 A·160.3 

Sulfates plastic 4'0 100 280 A-375.4 
Surfactants plastic 4'0 400 48H A-425.1 
Turbidity plastic 4'0 50 48W B-64 . 

f3S!dg[iQlgglcill • CoJilorm 
Fecal plastic 4'C,Na2S20a(2mQ 100 8H B-9090 
Total plastic 4'O,Na2S20a(2ml) 100 8H 8·909 

M~Iii!§ 
Tolal plastic 4'O,HN03(pHs2) 500 8M A-200-289 
Dissolved plastic . flher,4'O,HN03 500 8M ·A-200·289 

Chromium (+6) plastic 
(pHS2) 
4'0 200 24H A-600/4 

Mercury glass HN03(pHS2) 100 280 A-245.1 
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SAMPLE PRESERVATION, HOLDING TIME 
AND ANALYTIQAL PBOQEDUBES 

(CONTINUED) 

Vol Holding Analyticq' 
parameter Balli!! PU!:icOOlI~!! --D1L Im!! Melhod/l) 

Qrganics 
Priority Pollutants 

Chlorinated Phenoxy Acid 
Herbicides 

glasl "'0 1000 "00 B-509-A 

Halocarbona glass NS2S203 500 140 A-601 
(10 mg/40 ml) 

PUrgeable Aromallcs glasl Na2S203 500 1 .. 0 A-602 
(10 mgl"O ml) 

Phenols (2) glass ... ·C'Na2S203 1000 .. 00 A-604 
(10 mgl40 ml) 

PesllcJdes, PCB, glass "'0 1000 .. 00 A·608 
Phthalates, & 
Organophosphates (2) 

Chlorinated Hydrocarbons (2) glass 4'C ,,' 1000 400 A-612 
TOe glass "·C,H2SO .. 125 280 B-418B,"21 
TOX glass "'C 250 140 C-9020 

(1) A. Methods for Chemical Analysis of Water and Wastes, EPA-600' .. ·79-020, March 1983 
B. Standard Methods lor the Examlnallon of water and Wastewater, 1 .. th Ed., 1975 o. Test Methods lor 

Evaluallng Solid Waste, EPA·SW-8 .. 6, July 1982 

(2) Samples must be extracted wllhln 7 days. The extract can be held 40 days • 
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1.0 INTRODUCTION 

~Environmental and Safety Designs (EnSafe) was contracte~ by Southern 
Division Naval Facilities Engineering Comma~d to investigate cer~ain 
uncontroled hazardous waste disposal sites ~ocated at Naval Air 
Station (NAS) Memphis. The investigation was designed to identify 
possible contamination at the following Navy locations: 

Site 1.> Soils adjacent to a 60 u RCP (4' sections) storm sewer froM 
its outfall and continuing upstream a distance of 660 linear feet. 
The site received approximately 17,000 gallons/day of cyanide 
electrc:.platirlg waste daily frc:.rn the fifties tc:. the s';verlties. 

Site 2.) An outside storage yard which stored lead acid batteries 
and gasoline, and; 

Site 3.) An area adjacent to an existing storm sewer manhole located 
imMediately west of 7th Avenue and south Casablanca street, near the 
former electroplating shop. The location of ~hese site is shown on 
Fi g~,re 1. It 1 

The investigation was conducted in order to determine the proper 
handling of any contaminated soils withi~ the liMits of the Navy's 
Military Construction (MILCON) Project N~. ~a3, ·SHIPBO~RD AIRCRAFT 
CRASH CREW LIVE FIRE TRAINING FACILITY. The location of this 
facility and the location of the sites investigated" are shown on 
Figure 1. 

Sites 1, 2, and 3 are solid waste management units (SWMU) that have 
been identified in the Hazardous Solid Waste Amendments PerMit No. 
002, dated 15 Sep~ember 1986. Site 1 of this report is SWMU site 
- N-121 Plating Shop Ditch. Site 2 of this report is SWMU site 4 
-Salvage Yard No.1. Site 3 of this report is associated with SWMU 
site 3 - N-121 Plating Shop Dry well. A RCRA Facility Investigation 
Work Plan was submitted to both the state of Tennessee and EPA region 
IV in April 1987. We have been waiting for EPA's cc:~ments on the 
work plan since then. In June of 198a we could not wait any longer, 
so we proceeded to investigate the three sites. If we can not award 
the below MILCON project this September 1988, we could lose the 
prc.j ec:t. 

2.0 MILCON PROJECT NO. 283 

This project's primary facility con~ists of a concrete simulated 
flight deck for aircraft crash and rescue crew firefighting 
training. The primary facility will be underlined with a 40 mil 
impervious material. Support facilities will include an asphalt 
road which will circle the primary facility • 
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Currently there is not a facility of this type f~r a Navy aircraft 
crash and salvage crew to train under live fire conditions. This 
project was developed from the findings of the inve£tiga;ion int~ the 
problems associated with extinguishing the catastrophi~ fire on board 
the USS NIMITZ. Investigat~rs discovered that the curren: level of 
training for aircraft crash crews was inadequate because no facill 
exist where an aircraft crash crew can receive live fire training. 
This project will enable a team to receiv~ live firefighting trainjnp 
with the unique hazards associated with shipboard aircraft 
firefighting. This team training will ~evelop confidence in the 
crew'. ability to extinguish large, complex shipboard aircraft deck 
fires, thus potentially saving thousands o~ lives aboard our ships. 
3.0 SAMPLING RATIONALE 

"The sampling target for.site 1 was to sample soils surrounding the 
ste.r,n sewer at all defective je.i1".ts. A1". i1".ter1".al i1".spectie.1". e.f the 
sewer was performed by Industrial Clean-up Inc. (ICI) and all 
suspect joints were marked and recorded (Table 1). Photographs of 
the jeti1".ts are le.cated i1". Appe1".dix A. All je.i1".t letcatio·1".s were theY. 
tra1".spc.sed te. the gre'~I1".d surface measured fre.m the c.utfall. Sar.lpl i1".g 
was r:·!!'-'fc·rrnE?:-:' bv dri 11 irrrt "'0:' r.lE?pths e.f 0-1 feet, 1-3 feE?t, ar.d 3-5 

Two additie.r.ai t:'<"""-:":":g£ were taker. ",t 
. . ... :.',." "':'--~;:.-' depth ir.terval 

.~ '.', ---_.. ~ ¥< ';~ .• ;, ••• " "', 
'~r """ri' "." ~"""'.;'.,';'~. fro,n the . -'----'%.;;:.e ~"'. ~ 

==- .. ;7.~. .... '.ti tr.ft S)d;;"t;;eltl. ,:.,.;. e.f tr.e 0-1 fc·e.t 
samples were analyzed T~r ~p foxicity Metals (EPA METHOD SW-646) and 
Te.t, a 1 Cyar.i de." 1 

"Site a, the salvage Yalrd, was vis~lally ir.spected ar.d rnc·r.itc·rE?c:! ~I$lr.g 

a hNu photoionization detector. The visual 'inspection of the 
pr~=e-ty indicatE?d widespread discoloration of surface soils ~n th 
site. Consequently, three composite samples were collected from 
areas that showed staining o~ discoloration on the surface. An 
organic vapor background concentration of 0.1 ppm was established 
using the hNu and at sampling location SVI there was a slight 
deflection to 0.3ppm. Sample locations sva and SV3 were determined 
by staining only. Composite samples were collected at each of the£e 
locations from depths of 0-1 feet, 1-3 feet, and 3-5 feet below the 
surface. Samples collected from the 0-1, and 1-3 foot level were 
analyzed for Total Petroleum Hydrocarbons and Total Lead." 1 Sample£ 
collected from the 1-3 foot level were also analyzed for EP To~icity 
Lead ar.d BTX. 

During the field inve~tigation site a was found to be covered with a 
good growth of grass. The grass had to be cut so that the salvage 
yard could be visually inspected. Asphalt' was detected at the 
surface of the salvage yard and appeared to be fine millings. The 
be.rir.g letgs are provided i1". apper.dix C. 

"The sampl ir.g target fe.r site 3 was the je.ir.t r.earest the ste.rm sewer 
manhole as shown on the atta~hed location map (Figure 1). A 
composite sample was taken from a 'boring at depths 0-1 foot, 1-3 
feet, and 3-5 feet below the pipe's invert. The storm sewer samples 
(from the 0-1 feet below the invert) were also analyzed for EP 
Te.xicity Metals ar.d Te.tal CYilll"lide." 1 
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