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FOREWORD 

This Preliminary Assessment (PA) Report was generated to provide 

documentation for NAS Memphis site No. 10 as required by the rules 

and regulations implementing the Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA) of 1980, as 

amended by the Superfund Amendments and Reauthorization Act (SARA) 

of 1986. This report is formatted per the current PA report 

outline preferred by the Tennessee Department of Health and 

Environment (TDHE) under the US Environmental Protection Agency 

(EPA) Region IV - State of Tennessee Preliminary Assessment/Site 

Inspection (PS/SI) Cooperative Agreement Program. 

The PA report is the basic decision document for TDHE' s use in 

deciding the disposition of a potentially contaminated site. Based 

on the content of the PA report, TDHE determines whether a site 

requires no further study, or whether an SI is warranted. 

Normally, an SI is warranted (1) if there is strong evidence, 

visual or otherwise, of site contamination, or (2) if available 

site information provided in the PA is insufficient to make a 

determination of site conditions. 

A revised RCRA Facility Assessment (RFA) was prepared in August 

1989 for sixty (60) sites at NAS Memphis that were tentatively 

identified as having potential for environmental contamination. 

Twelve of these sites (Sites No. 1 through 12) have been 

recommended by the Navy for further investigation under CERCLA. 

Plans for a Remedial Investigation/Feasibility Study (RI/FS) of 

sites No. 1 through 9 are in progress. This site (Site No. 10) and 

sites No. 11 and 12 have a low probability of contamination, and 

are being recommended by the Navy for removal from further 

consideration as potentially contaminated sites. This report and 

similar reports for Sites No. 11 and 12 were prepared to provide 

supporting documentation of site conditions. 
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Sites No. 13 through 60 are variously being recommended by the Navy 

for no further action, further investigation under RCRA, or 

inclusion in the Navy's UST program. 
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GLOSSARY AND LIST OF ACRONYMS 

ARAR - applicable or relevant and appropriate requirements. 

Bench scale - Treatability tests performed on a small scale, 
usually in a laboratory, to better define parameters of a treatment 
technology. 

CAA - Clean Air Act. 

CERCLA - Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980, also known as Superfund: Amended in 1986 
by the Superfund Amendments and Reauthorization Act (SARA). 

CRP - Community Relations Plan. 

CWA Clean water Act. 

DOD - Department of Defense. 

DQO - Data quality objectives: Statements that specify the data 
needed to support decisions regarding remedial response activities. 

ESI - Expanded site Inspection. 

Excess lifetime cancer risk - The potential for cargiongenic 
effects from exposure to one or more chemicals. 

FS - Feasibility Study. 

General Response Action General types of action, such as 
containment, that may be taken to achieve exposure limits specified 
by remedial action objectives. 

GAC - Granular activated carbon; used for absorption of organic 
contaminants and trace heavy metals. 

Galley - Navy term for kitchen and cooking apparatus. Expanded to 
include entire food service facility (dining hall or mess hall). 

HRS - Hazard Ranking System, Appendix A of the NCP. 

HRS Score - Total migration route score (SM) calculated for use of 
the HRS. 

Innovative technologies - Technologies that are fully developed 
but lack sufficient cost or performance data for routine use at 
CERCLA sites. 

Lead agency - The agency, either the EPA, Federal agency, or 
appropriate state agency having primary responsibility and 
authority for planning and executing the remediation at a site. 

viii 



MCL - Maximum contaminant level: Established under the Safe 
Drinking water Act. 

MCLG - Maximum contaminant level goal: Established under the Safe 
Drinking water Act. 

NAAQS - National Ambient Air Quality Standards. 

NAS - Naval Air station 

NCP - National oil and Hazardous Substances contingency Plan. 

NEPA - National Environmental Policy Act of 1969, as amended. 

NPDES - National Pollutant Discharge Elimination System. 

NPL - National Priorities List, Appendix B of the NCP. 

O&M - Operation and Maintenance. 

OSHA - Occupational Safety and Health Administration. 

OSWER - Office of Solid waste and Emergency Response (USEPA). 

operable unit - A discrete action that comprises an incremental 
step (s) toward a final remedy. Operable units may address 
geographic portions of a site, specific site problems, or this 
initial phase of an action. 

PA - Public Affairs. 

PAO - Public Affairs Office, Public Affairs Officer. 

PA/SI - Preliminary Assessment/Site Inspection. 

Pilot scale - Treatability tests performed on a large scale to 
simulate the physical, as well as chemical, parameters of a 
process. 

POTW Publicly owned treatment works, as defined by US 
Environmental Protection Agency at 40 CFR 122 (see STP). 

Present Worth Analysis - A summary of costs to be incurred over a 
period of time, discounted to the present. 

PRD - Preliminary Review Document. 

Rating Value - Rating factor numeral assigned in using the HRS. 

RCRA - Resource Conservation and Recovery Act. 
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RD/RA - Remedial Design/Remedial Action. 

RD - Remedial design. 

Remedial Action Alternatives - A potential approach to preventing 
or mitigating site-specific contamination problems, defined in 
terms of a remedial action technology option or combination of 
options and the volumes or areas of media to which the option or 
options will be applied. 

Remedial action objective - A description of remedial goals for 
each medium of concern at a site; expressed in terms of the 
contamination of concern exposure route(s) and receptor(s), and 
maximum acceptable exposure level(s). 

Remedial action technoloqy type (or technoloqy type) - A general 
category encompassing a number of remedial action technology 
options that address a similar problem (e.g., capping, contaminant 
barriers, chemical treatment). 

Remedial action technoloqy process option (or process option) - A 
specific process, system, or action that may be used to clean up 
or mitigate contaminant problems (e.g., clay cap, slurry wall, 
neutralization). 

RI/FS - Remedial investigation/feasibility study. 

ROD - Record of Decision: - Documents selection of cost-effective 
Superfund -financed remedy. 

SARA - Superfund Amendments and Reauthorization Act of 1986. (See 
CERCLA) . 

SDWA - Safe Drinking water Act. 

Sensi ti vi ty Analysis - A test of a procedure to determine the 
overall changes that will result from any small change in one or 
more procedural elements. 

SM - Total migration route score calculated from use of the HRS 
(also called HRS score or migration score). Incorporates 
groundwater, surface water, and air route scores. 

STP - Sewage Treatment Plant; mayor may not be publicly owned (See 
POTW) • 

SOUTHDIV - Southern Division (NAVFACENGCOM). 

Support Agency - The agency, either the Federal EPA or the State 
agency, responsible for review and concurrence in developing and 
selecting a remedy at a CERCLA site. 
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SWDA - Solid Waste Disposal Act. 

SWMU - Solid Waste Management unit. 
TCL - Target compound list. 

TDKE - Tennessee Department of Health and Environment. 

Technology process option - See remedial action technology process 
option. 

TSCA - Toxic Substances Control Act. 

Treatability studies - Studies performed to better define the 
physical and chemical parameters of technology process options 
being evaluated. 

USACE - US Army Corps of Engineers. 

USATHAMA - US Army Toxic and Hazardous Materials Agency. 

USMCR - US Marine Corps Reserve. 

USN - US Navy. 

USNR - US Navy Reserve. 

UST - Underground Storage Tank. 
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1.0 INTRODUCTION 

1.1 PHYSICAL SETTING 

Naval Air station (NAS) Memphis is located approximately 16 miles 
north-northeast of Memphis, Tennessee in the City of Millington. 
The Air station is situated in the north central portion of Shelby 
County; it is the westernmost county of Tennessee which borders on 

the Mississippi River. Shelby county is part of a six county, 

three state regional planning organization called the Mississippi

Arkansas-Tennessee Council of Governments/Memphis Delta Development 

District (MATCOG/MDDD). Figures 1-1 and 1-2 illustrate the 

location of the Air station in its regional setting. The City of 
Millington, located west of and adjacent to the Air station, is the 
most dominant feature in the immediate vicinity of NAS Memphis. 
Figure 1-3 is a map of NAS Memphis. 

North of the Air station, the land if primarily agricultural with 

some residential development found along the roadways. The small 

town of Kerrville is located north of the facility. To the east, 

the land is almost entirely in agricultural production. The Casper 

Creek Park is located east of the northern most portion of the Air 

Station. South of NAS Memphis the land is primarily agricultural 

wi th some scattered residential development found in recently 
completed subdivisions. 

1.2 MISSIONS OF NAVAL AIR STATION MEMPHIS ORGANIZATIONS 

The following is a brief description of the missions of the major 

organizations operating at NAS Memphis (AlCUZ, 1981; ERCE, 1989). 

Naval Air Station 

The Naval Air station provides maintenance, operates facilities, 

provides services and material to support operations of aviation 

1 
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activities and units of the Naval Education and Training Command, 

and to Naval Hospital Millington and other activities as designated 

by the Chief of Naval Operations. 

Naval Hospital Millington 
Naval Hospital Millington provides clinical and hospitalization 

services for active duty military, and, where facilities and staff 
capability permit, to other persons as authorized in Title 10 of 

the united states Code (USC) on a "not-to-interfere" basis. The 
Center also coordinates clinical health care services to assigned 

medical treatment facilities, participates as an integral element 

of Naval and Tri-service Regional Health Care Systems, and 

cooperates with military and civil authorities in public health, 

disaster recovery or other emergencies. 

The Naval Education and Training Command, Management Information 
and Instructional System Activity CMIISA) Detachment, Memphis 

The MIISA detachment provides automatic data processing services 

to activities designate~ by the Chief of Naval Education and 
Training. 

Marine Aviation Training Support Group - 90 CMATSG-90) 

The MATSG-90 provides administrative and logistical support for 
assigned Marine Corps personnel and performs other tasks and 

functions as directed by the Commandant of the Marine Corps. 

Chief of Naval Technical Training (CNTECHTRA) 

The CNTECHTRA coordinates and directs Navy recruit and technical 

training, Marine Corps Aviation Technical Training, and other 

training as directed to be undertaken at activities under the Chief 
of Naval Technical Training. 

Naval Legal Service Office CNAVLEGSVOFF) 

The NAVLEGSVOFF provides necessary legal services and counsel 

within an assigned geographical area, and performs other functions 
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or tasks as directed by competent authority. 

Naval Air Technical Training center (NATTC) 

The NATTC trains aviation personnel in the technical phases of 

Naval aviation and related subjects as directed by the Chief of 

Naval Operations. 

Naval Air Reserve Memphis (NAVAIRES) 

The NAVAIRES trains individuals for mobilization assignments, 

directs and coordinates procurement for the Aviation Air Reserve 

Force, furnishes logistic support for the Marine Air Reserve 

Training Command and performs other functions as directed by the 

Chief of Naval Operations. 

Navy Campus for Achievement (NCFA) 

The NCFA manages the NAS Memphis off-duty Education Program for NAS 

Memphis personnel. 

Naval Investigation Service Office (NAVINSERVO) 

The NAVINSERVO provides investigative and courier intelligence 

support to area commands. 

Aviation Intermediate Maintenance Department (AIMD) 

The AIMD performs intermediate and organizational maintenance for 

assigned aircraft and tenant squadrons including related equipment 

and materials. 

Naval Reserve Readiness Command Nine (NAVRESREDCOMNINE) 

NAVRESREDCOMNINE is assigned to Naval Reserve activities and units 

to direct their prescribed programs to assure mobilization 

readiness and act as a field manager for CNAVRES for assigned 

resources. 

Navy Exchange (NEX) 

The NEX provides a convenient and reliable source from which 
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authorized patrons may obtain, at the lowest practicable cost, 
articles and services required for their well-being and 

contentment; to provide through profits, a source of funds to be 
used for the Welfare and Recreation of Naval Personnel; and to 
promote the morale of the Command in which it is establ ished 

through the operation of a well-managed, attractive and serviceable 

Exchange. 

National Weather Service Environmental Detachment (NWSED) 

The NWSED collects, plots, analyzes and disseminates weather data, 
making maximum use of processed weather briefings to pilots and 
keeps the Air operations Officer as well as the CO's of all tenants 

informed of impending weather conditions. 

Naval Construction Battalion unit 404 (NCBU-404) 
The NCBU-404 conducts training, provides habitability of 

facilities, and supports Naval Reserve Forces. 

Naval Air Maintenance Training Group (MAMTG) 
The MAMTGs primary mission is to provide, by means of detachments, 
technical instruction for officer and enlisted personnel in the 

maintenance of aircraft weapons systems and associated equipment, 

aviation support equipment, maintenance administration, and other 

training. 

Marine Air Reserve Training Detachment (MARTD) 

The MARTD's primary mission is to coordinate, ~up~rvise and support 
the accomplishment of requisite training for attached Marine Corps 

Reserve units and personnel; and to supervise pre-mobilization, 
planning and logistic functions to insure orderly mobilization 

within time and readiness levels prescribed by current plans. 

Navy Commissary store (NAVCOMSYSTO) 

The primary mission of NAVCOMSYSTO is to provide a convenient and 

reliable source from which authorized patrons may obtain foodstuffs 
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• and other authorized items at the lowest practicable cost. 

• 
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2.0 SITE CHARACTERIZATION 

NAS Memphis is a 3,490-acre facility located in Millington, 

Tennessee, approximately twenty miles northeast of the city of 
Memphis and thirteen 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 general location is shown on Figure 1-1. 

2.1 SITE BACKGROUND AND HISTORY 

2.1.1 Ownership History 

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 units as designated by the Chief of Naval 

Operations (CNO). Naval Hospital Millington is located adjacent 

to the NAS and is part of the entire installation. 

During World I, the U.S. Army constructed Park Field, a military 

aviation training facility. Between the World Wars, the site was 
used for approximately eight years as a civilian airfield and, 

beginning in 1929, as a government-supported agricultural research 
facility. 

The Memphis Naval Air station was originally conceived in 1942 on 

the site of Park Field, a US Army installation which was the first 

aviation facility in Shelby County, Tennessee. The mission of Park 

Field was as an Army Signal Corps Aviation School intended as a 

training center for pilots and ground crews for service with the 

Allied Forces during World War I. Park Field consisted of 912.5 
acres, all of which was situated south of the present alignment of 

Millington-Arlington (Navy) Road, Tennessee Highway 205 (TN Hwy 
205). 
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On september 15, 1942, the facility was commissioned as a Naval 

Reserve Air Base (NRAB) with the principal mission of training 

aviation cadets to pilot proficiency for action in World War II. 

On January 1, 1943, the official designation of the facility was 

changed to a Naval Air station (NAS). When the war ended, the 

northside of NAS Memphis was assigned to the Reserve Training 

Command and was almost exclusively used for reserve training until 

1948. 

Currently, the Air Station encompasses an area of approximately 

3,400 acres with some 980 buildings located on both sides on Navy 

Road, which makes NAS Memphis the largest inland naval station. 

NAS Memphis maintains and operates facilities and provides services 

and material to support operations of aviation activities and units 

of the Naval Education and Training Command and other activities 

and units as designated by the Chief of Naval Operations. This 

role is carried out with approximately 2,000 civilian and military 

personnel. Additionally, NAS Memphis serves as an essential 

refueling stop for transient aircraft. 

with twenty-three resident commands at NAS Memphis, the facility 

functions as a self-contained city, including housing, food 

serv ices, entertainment facil i ties and util i ties. Today, NAS 

Memphis Naval tenants include Chief of Naval Technical Training 

(CNTECHTRA), Naval Air Technical Training Center, Naval Air 

Maintenance Training Group, Marine Aviation Training Support Group-

90, Marine Aircraft Group-42 Detachment B, Patrol Squadron VP-67, 

Fleet Logistic Support Squadron VR-60, and Naval Construction 

Battalion unit CBU-404. 

2.1. 2 Regulatory History 

The following is a brief description of the regulatory history of 

NAS Memphis and Site No. 10 with respect to state and federal 

environmental laws, rules, and regulations. 

10 



2.1.2.1 Federal Regulatory History 

Federal regulatory history for protection and enhancement of the 

environment and protection of the public health deals primarily 

with the following issues: 

o Solid waste Management, both hazardous and non-hazardous. 

o Surface water protection/non-degradation. 

o Groundwater protection/non-degradation. 

o Management of fuels and other chemicals. 

o Air quality. 

o Noise (aircraft operation). 

The Department of Defense (DOD) initiated the Defense Environmental 

Restoration Program (DERP) activities in 1976, the same year the 

Resource Conservation and Recovery Act (RCRA) was passed. DERP was 

given a federal statutory basis with the passage of SARA in 1986. 

Section 120 of SARA codified the DERP as 10 USC 160. As a part of 

DERP, the Defense Environmental Restoration Account (DERA) was 

formally established to provide for dedicated DERP funding. 

Additional capability for addressing sites formerly owned by DOD 

was provided by the 1984 Defense Authorization Act. 

By 1978, the Services (Army, Navy [Marines], and Air Force) had 

developed programs to identify and assess problems or active 

military installations. The DOD and EPA signed a Memorandum of 

Understanding (MOU) on responsibilities under CERCLA on 12 August 

1983. At this time, the US Navy had already begun work to assess 

environmental conditions at naval installations under a formal 

Installation Restoration Program (IRP). 

objectives: 

The IRP has two 

o To identify and evaluate past hazardous material disposal 

sites on DOD facilities and control contamination 

migration that present a hazard to health or welfare. 
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o To review and decontaminate, as necessary, land and 

facilities determined to be in excess of DOD 

requirements. 

Because this IRP proceeded CERCLA and subsequent EPA regulations, 

the IRP process and procedures were similar but not exactly 

analogous to the procedural steps required by the NCP. Current IRP 

guidance is coordinated with the NCP to provide the same procedural 

steps (PA/SI, RI/FS, RD/RA) for CERCLA work. 

The DERP currently consists of three programs: 

o The IRP (CERCLA/SARA compliance) 

o Hazardous Waste Management (RCRA Compliance), and 

o Building demolition and debris removal (solid waste 

compliance). 

The IRP initially provided for a four-phase process: 

o Phase I - Initial Assessment 

o Phase II - Confirmation study 

o Phase III - Technology Development 

o Phase IV - Remedial Action 

EPA Regulation 

The EPA issued a partial RCRA permit to the NAS on 15 September 

1988. The partial permit required the NAS to investigate past and 

current solid waste management units at the NAS, and to prepare a 

report of the findings. This partial permit, issued under the HSWA 

provisions, and permits issued to the NAS by TDHE for hazardous 

waste storage completed the RCRA permit. 

2.1.2.2 State of Tennessee Regulatory History 

State regulatory history regarding NAS Memphis is concerned chiefly 

with wastewater treatment plants and sanitary and/or industrial 
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waste landfills. In past times, the NAS operated wastewater 

treatment facilities on both the north and south sides. Neither 

of these former facilities exist at present. NAS wastewater is 

discharged to the city of Millington plant. The only NPDES permit 

currently held by the NAS is for operation of six oil/water 

separators. 

At various times, NAS Memphis utilized several landfills for 

various purposes. These facilities, including site No. 10, were 

identified in the NAS-wide RFA. site 10 is currently being 

redeveloped under TDHE supervision. Work includes leveling and 

addition of topsoil from work in progress in the NAS housing area. 

Asphal t and concrete rubble will be left in place. Any other waste 

materials discovered during site work will be removed for proper 

disposal in an appropriate permitted disposal facility. 

2.1. 3 Process and Waste Disposal History 

It is reported that the area was originally a ravine used for the 

disposal of construction debris. The only documented description 

of waste disposal at this site is found in several 1980 contract 

documents which require contractors to use the area for disposal 

of rubbish and debris material, i.e., construction materials, 

paper, metal scrap, ashes, leaves, bones. 

NOTE: site 10 is being built up by addition of "clean" topsoil 

from the NAS housing area. The site will be regraded to 

drain to the north. 

2.2 SITE DESCRIPTION 

2.2.1 site Features and Layout 

The site is a former construction/demolition landfill. Figure 2-

1 shows basic site features. 
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2.2.1.1 Size and Layout 

The areal extent of site 10 is approximately 13 acres. Depth is 

shallow, but not precisely known. The facility was used as a 

shallow landfill/open dump for largely inert building material. 

2.2.1.2 Buildings and Roads 

Buildings. There are no buildings on site. 

Roads. There are no on site roads. site access is via Dakar Road 

an NAS road. 

2.2.1.3 Drainage 

site drainage is being redeveloped at time of report preparation. 

The site will be regraded to drain to the north, thence to the 

drainage ditch that forms the western boundary of the site. 

2.2.1.4 Onsite Sampling Location 

There are no established sampling locations on the site for any 

medium. 

2.2.1.5 onsite Well Location 

There are no on site wells. 

2.2.1.6 Disposal Areas 

The entire site was used for rubble disposal. 

2.2.2 site Accessibility 

The site boundary is readily accessible via Dakar Street. 

Accessibility into the site interior was until recently hindered 

by vegetation and standing water or saturated surface soil during 

rainy periods. A railroad track transverses the western corner of 

the site (See Figure 2-1). 
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2.2.3 Waste Characteristics 

2.2.3.1 Waste Types 
wastes consisted of construction and demolition waste and rubble 

from NAS construction activities. 

2.2.3.2 Disposal Methods 
Wastes were disposed of by dumping and/or shallow burial. It is 

unlikely that wastes were buried more than 10 feet below original 

grade. It is reported that a ravine formerly existed at the site, 
and was filled during site operation. 

2.3 ENVIRONMENTAL/REGIONAL SETTINGS 

2.3.1 Demography 
The following demographic information was taken from the 1981 Air 

Installation Compatible Use Zone report (AICUZ, 1981). In general, 
the NAS and vicinity would be considered urban. site No. 10 is not 

located near schools, kindergartens, or day care centers. 

2.3.2 Land Use 
NAS Memphis is located in a predominately agricultural area, just 

outside the current Memphis metropolitan area. Land uses in these 

rural lands Gonsist of low density residential uses, churches, 

schools, occasional commercial buildings, predominantly food and 

variety stores used by local residents. Adjacent to NAS Memphis 

on the west and southwest is the community of Millington. This 

small, primarily residential community is contiguous with the Air 

station. Community housing is generally single family residential 

on small to medium-sized lots with some high density apartment 

areas and trailer parks. It also has extensive commercial 
development, almost all of this along the town's two main streets, 

Route 51 and Navy Road. Industrial uses are minor and generally 

oriented toward the railroad line which runs along the Air 

station's western boundary. Millington also has a large and well 
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maintained school system along with numerous churches. 

Millington is generally a well kept community with only minor and 
infrequent areas of substandard housing. Opportunities for urban 

redevelopment are almost non-existent. Millington is strongly 
oriented toward NAS Memphis in terms of its economy, it politics, 

its social and cultural activities and its governance, as well as 
in its geographical and land use patterns. Thus many of the 
conflicts often characteristic of airport communities are entirely 
absent. The harmonious and mutually supportive relationship 
between the Air station and the community strongly affects the 

pattern of land use and of public decision making generally. 

All of the land around NAS Memphis is zoned. Agricultural zoning 

predominates in all rural areas to the north of the airfield with 

the exception of a small area of residential zoning around the 
village of Kerrville. within Millington to the west, residential 
use predominates with small areas of commercial zones around the 
major thoroughfares. Significant areas of industrial zoning occur 

along the Illinois Central rail line to the west and south. 

Additionally significant areas of residentially zoned land occurs 

on the South and to the east of the Air station. Both the Shelby 

county and the Millington Zoning Ordinances are relatively thorough 
and up to date. 

Tall structures are regulated in both Millington and in Shelby 
County. Additionally, the Shelby County Ordinance includes airport 

zoning based on the appropriate navigational surfaces. 

Development Trends 

The pace and distribution of development in any city or regional 

area are governed by a variety of factors. Among these are local 

zoning and development policies, the availability of financing and 

urban services; the land its~lf and its characteristics; its 
location; and finally the nature of the demand itself including 
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family size, income characteristics, and individual subjective 

preferences. The following text reviews the strongest of these 

forces in order of importance. 

Shelby county and the areas around NAS Memphis are expected to 

experience sUbstantial growth over the coming two decades. Past 

growth for Shelby county has exceeded both the overall growth rate 
for the State of Tennessee and of the United States as a whole. 
A ten year growth rate of 16.5 percent is forecast for the next two 

decades. While must of this additional population can be expected 
to locate within the City of Memphis, a substantial fraction will 
be in the NAS Memphis vicinity. The primary attractions are the 

availability of land and city services; improved transportation; 

and, to a lesser extent, the activity at NAS Memphis itself. 

2.3.2.1 Commercial/Industrial/Institutional 
Commercial, industrial, and institutional facilities are located 
within one mile of site 10, principally along Navy Road (TN Hwy 
205), approximately 1/4 mile south of the site. 

2.3.2.2 Single or Multi-familv Residential 

Single and multi-family residences are located within one mile of 

site 10, principally along Navy Road (TN Hwy 205), approximately 
1/4 mile south of the site. 

2.3.2.3 Parks 
The nearest park is Casper Creek Park, located approximately 3 

miles northeast of Site No. 10. Meeman-Shelby Forest State Park 

is approximately 10 miles west of the NAS. 

2.3.2.4 Agricultural 
Land use to the north, east, and south of the NAS is largely 

agricultural. A portion of adjacent site No. 60 and other nearby 

locations on the NAS northside is currently being cultivated 
(soybeans). 
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2.3.3 

2.3.3.1 

sensitive Environment 

sensitive Environments Within 4-mile Radius of NAS 

Memphis 

There are no known sensitive environments within a four-mile radius 

of NAS Memphis. 

2.3.3.2 Sensitive Environments Along Surface Water Migration 

Pathways 

There are no known sensitive environments along surface water 

migration pathways from site 10. 

2.4 HYDROLOGY 

2.4.1 Climatology 

Exhibits 2-1 and 2-2 are is climatic data summaries for the 

Memphis, Tennessee, area and NAS Memphis , respectively. The 

climate at NAS Memphis is characterized by warm summers and cool 

moderate winters. Extreme temperatures are rare with only about 

66 days per year with maximum temperatures over 90 degrees and only 

57 days with minimum temperature under 32 degrees. The average 

annual temperature is 61.9°F. The hottest month is July with an 

average temperature of 81.4° and the coldest month is 

January with an average temperature of 40.6°. 

Precipitation at NAS Memphis is heaviest in the winter and early 

spring as numerous low pressure systems move through the area. 

Precipitation during the spring and early summer is more localized 

and related to thunderstorms of short duration. Annual average 

precipitation at NAS Memphis is approximately 49 inches. 

Snowstorms in the Memphis area occur infrequently with an average 

annual snowfall of approximately four inches. Freezing rain and 

ice storms occur once or twice each year. 
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EXHIBIT 2-1. MEMPHIS, TENNESSEE LOCAL CLIMATOLOGICAL DATA 
155:\ 0198-4829 
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-~Iorma I 
-1'1a ll i mum Mon th I y 38 
-Year 
-Minimum Honthly 38 
- har 
-!1aximum ;n 24 hrs 38 
- h"r 

Sno .. , Ice pellets 
-Ha.; mum Hon th I y 38 
-Year 
-MaJlil'ltum ;n 24 hrs 38 
-Y .. "r 

WIND : 
Mean Seeed Imen I 40 
?~evail ing Oir~ctlon 

thro"9" 1%3 
Fastest Obs , 1 M' n . 

-0, r ec t ; on I!! I 13 
-Se .. ed IMPHI 13 
-Year 

Pule. Gust 
-Oirect ion I!! I 
-SO~ .. d Imehl 
-Date 

MEMPHIS, TENNESSEE 

ELEVATION : FT GRNO 258 BARO 271 TIME ZONE : CENTRAL W8P-N ' 136'n 

JAN 1 FEB 1 MAR 1 APR MAY JUNE!JUL yl AUG 

48.3 53 .0 
30 . "l 34 . 1 
3"l.0 43 .5 

78 81 
1"l72 1%2 

-4 -11 
1"l85 1"l51 

787 b02 

0 0 

50 I 54 

b .8 0 . 4 

8 .0 7. "l 
5 . "l 5 .8 

17 . 2 14 .0 

"l . "l "l .5 

O."l O.b 

1 .8 2. 3 

2 . 1 1. 3 

0 .0 0 .0 
3. 4 1.3 

18 .5 12 .b 
0 . 1 0 . * 

1011.b 100"l . 7 

75 73 
78 78 
&3 bO 
b7 b2 

4 . 1,1 4. 33 
12 . 21 "l.3"l 

1"l51 1"l50 
0,57 1. 12 
1"l8& 1'l80 
3. 8"l 3 .1,3 
l"l74 1%1, 

12 .4 8 . 3 
l"l85 1"l85 
8.1 5 . 8 

1"l85 1%0 

10 . 2 10 . 2 

S S 

34 32 
35 35 

1"l71, 1"l84 

I 

01.4 72."l 81 .0 88.4 "l1 .5 "lO . ) 
41 . "l 52 . 2 oO."l 08 . "l 72.0 70 .8 
51 . 7 02.1, 71 .0 78.7 82.1 80.1, 

85 "l4 "l"l 104 108 105 
1"l80 1"l87 1"l77 1"l5~ 1"l80 1"l43 

12 2"l 38 48 52 48 
1"l43 1"l87 1"l44 1%1, 1"l47 1"l40 

433 12b 25 0 0 0 

20 54 211 411 530 484 

Sb 04 o"l 74 I 74 I 75 

b .5 b.O 5 .8 5 . 3 5. 4 5 .0 

8 .2 8 . "l 8 . "l 10 2 10 .3 11 8 
0 .5 7. 1 "l . 7 11 .0 11 ,8 11 .4 

lb . 3 14.0 12 . 4 a.a 8 , "l 7. 7 

10 .8 10 . 2 "l . l 9.3 9 b 7.8 

0 . 3 0 .0 0 .0 0 .0 
0 .0 I 0 .0 

4 .5 0.4 f, , 7 7.2 8 2 " .2 

0 .8 0.3 0. 2 0 . 2 0.3 0.4 

0 .0 0.1 3. 2 14 . 7 21 b 18 .5 
0 . 2 0.0 0.0 0 .0 o 0 0.0 

5.3 0.3 0.0 O.C 0.0 0.0 
0 .0 0.0 0.0 0 .0 0 .0 0 .0 

100b .4 1005.b 1004 .5 11005.4 \1000.4 11000 .8 

70 71 70 77 7"l 80 
7b 78 82 82 84 8b 
Sb 53 5'5 So 57 57 
Sb 54 <;' ,0 57 58 00 

5 ,44 5 . 77 5 .00 I 3.5a 4 .03 3. 741 
12 .08 12 . 2"l 11 , '58 1, . 89 8 ,84 "l,b5 

1"l75 1'l5'5 1"l53 1951 1'l5"l 1"l78 
1.50 2.05 0.83 0 ,04 0 ,43 0,43 
1%& 1%5 1"l77 1'l53 1"l54 1"l53 
5 . "l5 4.35 4. "l4 4. 7b 4 . 71 4,04 
1"l75 1"l85 1"l58 1"l80 1"l80 1"l78 

17 . 3 T 0 ,0 0,0 0.0 0 ,0 
1%8 1"l71 
11, . 1 T 0 . 0 0 ,0 0 ,0 I 0 .0 
1%8 1"l7,1 

10."l 10 4 8.8 8.0 7. 5 7 ,0 

S S S S S S 

II, 24 34 02 34 20 
40 41, 40 40 35 35 

1"l73 1"l7"l 1"l7"l I'H7 1'l92 1"l80 

I ! ! I S .. ~ Re'er~nce Notes on Pag .. oa, 
Page 3 

SEP 1 OC T I NOV I DEC I YE ,Ll.R 

84.3 74 .5 01 .4 52 . 3 71 I, 
1,4.1 51 . 3 41 . 1 34 3 51 "l 
74 .2 02 . "l 51 .3 43 . 3 1,1 . 8 

103 ,,-
85 I 81 108 .? 

1"l54 1"l5~ 1"lS~ 1"l82 JUL 1"l80 
30 25 - 13 . 1 3 

1 "l4"l 1952 1"l50 I 1%3 DEC 1%3 

1371 

": I 
"l b73 3207 

285 72 I 0 20b7 

~'l I 70 I 5a I 50 I b4 ---
I 

5 0 4. 0 5 ." b.3 5 . 7 

12 4 14 3 10 . 2 "l .O 120 . 1 
7.a 7 2 b . 3 S.8 % . 3 
"l .9 "l .5 I 13 5 Ib.2 14<.1 .0 

7 1 0 .2 8 8 "l ,S 105 .9 
I 

u 0 I o 0 I o " 0.2 I . S 
I I 

3 . ~ 2 .0 i 2 .2 1. 1, 52 .S 

o ;. 1 
1 1 

1.4 1.8 iO . ~ 

7 ;: Oil 0 .0 0 .0 00 . 0 
0.0 o 0 0 . 1 1. 3 0 . 2 

0 .0 0 . 3 5 . 7 14 . S I 5; . 3 
0 .0 0 .0 0.0 0.1 0 .2 

1007 . 4 11 OO"l . 4 11 OO"l . 4 11010. "l I 1007 . 8 

80 77 74 74 70 
81, 83 80 78 81 
Sb 51 Sf, bl 57 
1,2 00 1,3 I 07 00 

3. 02 1 
i ~ . 851 2. 37 I 4. 17 ,51. '57 

7,oi 7. 75 10 , '52 i3 ,81 13 91 
I'lCS8 1,!8~ 1988 1982 CEC 1'l82 
0.1'l i 0 , 75 1,05 T 
1"l53 1%3 1%5 195'5 OCT 1%3 
4.1,3 3,40 5 ,1,5 '5 . 42 5 ,"l5 
1"l57 1981 1998 1"l78 HAR 1"l75 

I 

0.0 0,0 
1 -I 14 . 3 17 3 

0 .0 I 1"l7~ 1%3 MAR 1%8 
0 ,0 1.21 14 . 3 II, 1 

1'l70 , 1%3 !'1AR 1%8 

7.'5 7. 7 '1 , I "l 9 8 'l 

E S S 5 S 

;£> 29 23 30 2~ 
3'! 40 40 3b 4b 

1972 1':84 197"l 1"l72 APR l'JI'''l 

.' 



PRECIPITATION (inches) ME~(PHlS . TE:-n'JESSEE 

YEAR! JAN FEB i MAR i APR I MAY I JUNE JULY AUG I SEP I OCT I NOV DEC IANNUAL , t ! 
1';5'1 " 34 ':3.;; 1 3 . % 

I 
3. 7 3 1.9'5 4 . 92 9 . 901 <1 . '5;' I 2 . 73 1 . 57 2.0& 5 33 I -:9 . ~C 

1'3,,0 3 74 3 08 4 . 20 3 . ;'5 4 . 20 5 . 34 1 . 30 7 . 9~ 4 . 05 4 . 11 3.b2 4.30 I ~" . 43 
1 "bl 0 . 9a & ec: 7 . 13 4 . &5 4 . 40 1.4'3 3 . '37 1 . 71 0 . && 1.28 8.0b 8.'50 ~", . ~.:: 
1'302 4 . 1'3 4.22 4 . 80 3.&2 0.94 5.71 3 . '34 a . 18 5 . 28 2.57 2.31 1.35 <13 . 01 
1%3 1 . 29 2 . "1 & . 17 5 . bO 3.77 4.33 4 . 38 2 . 15 2 . 0& T 2.72 3.31 36 . :;'8 
1'3&4 3 73 J 50 7.34 11 . 03 3 . 28 1.3'3 b . 14 5.7b 2.74 2 . 21 2.5'3 7.'37 57.08 
1%5 4 . 7'3 & . 78 5.35 2 . 05 7 . 42 0 . '38 1 . &0 3.'38 7.38 0.54 0.75 1 . 17 42 . 7'3 
1%0 2.84 b.89 1.50 5.42 5.&'3 0.52 2 . 19 4.28 I 3.23 1. '32 1.57 5 . 21 41.24 
~~o7 2 23 2 . 33 4 . &5 4 . 40 &. 38 1 . 70 b.Ol S . i 7 I 1 . 9f:, 2.38 1 . '30 7.37 4& . 4.1 
1%8 5 57 1 '38 &. 52 5 . 1'5 5 . 21 3 . 7& 2.b'3 1 . &1 5.58 2 . 87 4.8'3 o.o~ 51.87 
1%'3 3.14 3 20 I 2.b3 8.2'3 1.34 1. &0 1 . '32 0 . b2 I 0.'30 1.24 4 . 1'3 7.05 ':2.12 I 1"70 1 1& 3 97 I 5 . 32 7 . 08 3 . 70 5 . 7& 4.'3'3 

I 
1 . 78 

I 
3 . 80 &. 20 2.&2 :3.71 a"l . '3'3 

1~71 2.15 7 . 21 3.&': 2 . 9'3 3 . '30 3 . 92 2 . '30 0 .00 3.42 0 . 00 1.4'3 0.71 44. , '3 
1°-- 4 73 2 . .23 4 . 80 3.51 4.55 5.50 4 . 8'3 1 . '3': 5.4& 3 . '32 8 . 05 ".37 58 . '35 .' ~ 

I 1:; :' 3 a .&2 3 02 7 . b3 

I 
'3 . 44 &.23 1 . 00 4.4'3 I .: .SS 5.0& 3.37 8.4'3 5.35 &4.18 

19:''1 8 '30 4 05 3 . 4C b.34 7 . 7b &.30 b 33 I ~. ;S 3 . 45 2.b7 

I 
4 . 9b 5.03 bol . 57 

1"75 4 b 5 5.53 

I 
12 . 08 4.'38 8 . 72 2.42 2 20 2 . 03 2 . &2 2.0'3 7.77 2."3 58 . ;8 

lQ7" 2 . 85 ~ . ~1 7 . &8 2 . 41 4.73 4.0& 3 92 I 0 . 9& 5 .40 5.bo 1.93 1 .79 ~5.3C 
1~7i I 2.57 1 . '3'3 4 . 1 3 S.~2 0 . 83 3 3 8 3 41 I i . ~2 

I 
&.':3 2 . 02 0 . 01 3.39 4 I 2-; 

1'379 8.13 1 '1' a . 05 2.14 8 . 14 4 . 4 5 3 . 8'3 

I 
'3 . b5 1 . 52 1 . 82 5 . 50 13. ; 2 b3.79 

197'3 5 . '39 5 . 00 b . bO I 1.47 7.79 4 . '33 3 12 5 . '32 4.'1'3 2 . 00 7.42 4.'32 7e . 59 
1:;90 3 . 23 1 . 12 10 .80 I 7.53 4 . 43 5 . 75 4 . 73 1 . 23 5.32 3. I" 5.23 1 . 90 

I 
3~ . ':3 

1981 1 . 39 3 . ;0 4.'38 3 . 07 i . Ob 2 . '33 , . 71 I .l . 21 

I 
0.&1 5 . 83 2. 12 1.8<: 40 . 00 

1:;92 &.&1 4.1 b 4 . a7 I 0.7& 5 . 50 0 . &8 4 . 13 I 3 . 11 1 . '32 5 . 23 &.43 '3.91 &8 . 81 
1'383 2.32 2 . 0 1 3 . &b I 9 . 84 

I 
'3 . 58 3 .50 3 . 83 I 0 . &1 1 . 52 2 . '34 

I 
9.5& 8 . 08 57.05 

1"8~ 1.89 <:.37 I &.07 I 5 . 24 '3.0& 1 . 12 4 . 5'3 I 5.00 I 1 . % 7 . 75 5 . 85 4.35 I 57.24 
1:;95 3.78 .: . 10 4 c · &.51 2 . 23 4.55 3 . 50 3 . 50 4 .03 3 . 3& 3.97 3.27 

! 
47.bo .• 0 ! 1~5o 0 . 57 2.50 1 . '30 3 . 72 4 . &3 3 . 90 , . 21 2 . -, 

I 
I .21 3.75 I e. Si 

! 
3 '?2 3e . 02 

I 
• w 

I'3S7 1 . 7& 5 . 91 3 . 39 3 . 78 2 . % 3 . &0 2 . 0& I " . 12 2 . 01 1 . <:0 10 . 45 1 1 .3'3 i 5:: . 34 
'SS8 4.25 3 . 49 4 . 20 2.95 2 . 39 2 . 15 5 . 21 I " . 65 4 .73 3.02 , 10. 52 .9~ SO 24 t i v , ~ 

! ! I , I i -e~c:-= I I I ":ar'\ I a .80 I 4.2'3 I 5 . 21 i '5 . 10 I 4 . 3'3 3 . 0'5 3 . 4C . 2~ ! - , 0" 2 . 2; a .40 4 :1 aQ 2 ' ; - .:. . ~ 0 

See Re f erence No ~ es on Cage ;2 . 
P a c;e 4A 

AVERAGE TEMPER.HljRE (deg . F) ~(E~(PHlS . TE:\ :\ESSEE 

YEAR! JAN FEB I MAR I APR I MAY I JUNE I JUL Y i AUG j SEP I OCT I NOV I DEC rANNUAL 
1=J-:>'3 3'3 . 5 44.4 51 . ., &1 . 5 I 74 . 4 i; . 4 7'3.3 8 1 . I 

I 
is . i 0": . 5 I ':0 . & ':5 . 4 e 1 . S 

=''?&O 41. '3 40.8 40.2 &4 9 &9.5 77 . 8 81 . 8 9 ~ . 0 70 . 1 03 . 8 I 50 . 9 37 . 2 &0 . 4 
19&1 3& . I 47.2 55.1 59 . 2 &0 . 7 75 . 1 80.2 77 . 9 74 . & 02 . 5 4'?& 42 . 4 &0 . 4 
lq&2 3&.2 50.3 47 . 3 59 . 9 7& . 9 77.1 81.3 90 . 9 73 . 4 05 . '3 50.2 3'?'3 01.5 
1q&3 34.4 37.0 5b . 7 &4.2 7 1 . 1 79 . & 90 . 1 90 . 2 73 . 4 &8 . & '53 . 4 31.5 &0.9 
:'3&4 41 . 1 40.2 51 . 7 &4 . 0 71 . '3 7'3 . 3 80 . & 78 . & 72 . '3 59.'3 54 . 4 <:4 . 3 &1.5 
l%S 43.4 42 . '? 44 . 0 &0.4 74 . 7 79.1 9 1 .9 eO . 2 73 . 7 &O.S 55.9 45 . 9 &2 . 3 
1";&0 34.2 42.2 5:<' 9 &0 . & &7 . "! 7&.& 94 . 7 70 . '3 70.8 58 . 1 53 . 7 41.4 &0.0 
- C:S 7 42.2 3'3 . 2 SO . bo . 5 I &9.9 78 . 3 7- ~ 7 0 . 0 70 . 3 02 . 4 4<1 .1 45 . 0 & 1. 0 I 

I . I 

I 1%8 39 . '? I 37 . 3 50 '3 0 2.7 &0) . 7 7'3.5 80 . 9 3 2 . 0 ;, . 3 02 . 2 50 . '? 41 7 &0 . ;' ; 
I i ~;,q i 41 . 2 'I~ - 4'5 . 0 I &2.,? 72 I 79 . 8 94 ° 7 '! . 3 I 72 . '3 I 0& 9 4Q . 0 40 . 1 = ~ . ~.~ 

I ,'!70 I 35 . 3 

I 
4 ~ . 7 48 '7 &5. 0 72 . 3 77 . 3 

, 
7° : = . . 2 I 7- '" I s , .7 '::; . : ':::' . .. 

I 
oi . .: , 

i I .• 

~ ~71 3<) . & 43.5 <19 . ': i 0 0 . 5 &0.0 90 . & SO . I -8. ~ i a . i • :l 3 50 . '3 , 50 . 7 o:C . ' '" , , 
i " . 1Q~- 42 . 3 a<: 7 5': . 2 b3 1 &'3 7 77 . 5 7'" - ~ . i I i5 . ~ o i . a ':5 . 5 ; ':0 . 0 oO.q . . , ~ 

i I 1'373 39.& 40 . '5 5 7. :3 5 <) , 8 08 3 91 . 0 93 . : t 7 ~ . o 7& . 1 , Q;" , 0 37 . 3 ! ':3 . 3 02 . 7 
1'374 45 . 7 45.& 59 7 &1. e 72 . 1 74.7 92 S ! ;' <! . 2 09 . 5 I Q2 . ': '53.3 

I 
4'5 . 2 &2 . S I 10)7'5 45.'3 4b.2 4'" "! &1 . 0) 73 . '5 79 9 91 ; ! 6 : . 2 70 . '3 &5 . 3 I '53 . 9 44 . 1 &2.9 1'37S 3'3 . 5 53.8 58 . 5 &3 . & 05 . & 7& . 4 91 . 5 j 7 3.'3 73 . 0 S8 . '3 45 . 5 <:1 . '3 &1. 5 1'377 30.7 45.1 58 . 0 &0.'3 io . 4 9 1 '3 94 .7 ! 9 2 & 7'3 . 0 &2 . 2 

I 
'5'5 . 1 44 . 1 04.0 1'379 3:<, . 7 35 . 0 50 . 3 && . 3 70 '3 7'3 . 9 a3 . 8 I 90. '3 77 , 7 &2 . '5 '57 . 7 I 4'1 . 0 &1 . 9 

~q7q 30 . '3 

I 
39.S I 54 3 ~3 . 0 70 . 0 77.,,! 9 2.0 I a o.q 73 . 4 &5 . 9 50.7 4'5 . 4 &1.1 

''380 
I 

43 .2 3'?5 40) . '1 &O . '! 72 . 5 90 . '3 a 9.S I 8 7.2 aO.5 &2 . 7 I 33 . 3 45 . " &3 . 9 ' ';'31 40 <) 47.3 '5": . 3 70 . ;: I 70 . 0 92 . 5 84.0 ; a 1 . S , 7'1.0 02 . 5 53 . <1 40 . 9 03 . & ' ';2 2 i 30 b 4 0 . 5 i 5 5. 5 '58 . 5 74 . 5 79 . 0 85 . :) : :2.~ I 73 3 I 0:;.; I S3 , ~ ':~ . ? 02 .0 1 '! 93 I 40 4 I 45.3 :;: . '! 50 . 9 
I 

;'9 . 2 I 77 . 2 93 . ; 9.l . 9 I 75 . 2 I 00 . 2 I '53 . 1 3' - 0 1 .3 I ~ .. 
I ! I I , ':;9': 35 <! i 4- & 51 . 1 b' ~ I ,,'3 . '5 

, 
;0'3 . 8 I 71 I . 1 . -"'; 90.'3 90 . '! : '! ,,8 .: I 50 . '3 I 53 . 8 ~.? " ~ ~e=: 3 ': .; I 40 . S r:;- - &'5 . 0 7 I . 9 I 78 . ~ 82 . : t aO . 2 73 . & &;- . :2 :; i . b I 30 . Q ~2 . 0 - I . I 

I " ~ 90 

I 
4 1 <! 48 . 0 ,, - - &4 . 4 I 72 . 5 91 . a 8& . 5 ! 70 - 7'3 . 1 b' - '51 . : G2 . o ~1 '3 ... :> . 4 , " ~ ~ . " 

I 
! ,? 8 7 3'3 & 

I 
4- 1 5 .. . 7 02 . 2 I 7& . 5 I 90 . 0 92.5 ! 33 . 0 7'3 . 3 :;~ . ~ 54 . 4 i 40. 7 ':' 3 I. 

~ ''399 3& 9 42 . 2 52 . 3 &2 . 3 71 . 8 90 . 3 91 . 0 33 . 7 7& . 3 Sq. 1 54 . & 

I 
4 ... '3 "'- -~~co'-d I I ! I 

~lI!an I 40 . 8 

I 
4 .. . 0 '5 2 .: I 02 . :: 70 . 0 

I 
78 . 4 a l .; 80 . ! 74 .2 03 . 5 I 51 . e ':3.5 <! I I , " , :""a)t 49 7 52 . 5 01 . .:I 71 . 5 i 7'3 . e 97 . '1 90 . 9"! . , 33.5 73 . - i oo ,e , 51 . 5 , . .- S :1 , ,., 32 S 35 . ;' 43 . .: 52 . '3 & 1 . 4 &'3 . 3 72 . : ; 1 . I &': . '3 I 53 . 4 I .12 . 7 i 3'5 . " I ~3.0 

See Refe~ence Notes on Page 3 . 
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HEATING DEGREE DAYS Base 65 deg. f ME~IPHlS. TENNESSEE 

SEASON JULY AUG SEP OCT NOV DEC JAN I FEB MAR APR MAY IJUNE TOTAL 
1'35'3 00 a a a 1 1 1 547 b02 713 ' Q' 703 

I 
'31 0'3 0 3-:>67 o. I 

::'1'300-01 a a a 104 425 853 8'32 4'30 30'3 24'3 70 2 33c:": 
1'301-02 a a 8 148 407 0'30 887 410 543 22'3 5 a 3387 
1'302-03 a a 1 4 107 430 772 '344 700 2'31 

I 
1 1 '3 34 a 3477 

1'303-04 a a 10 33 352 1034 73'3 713 400 '31 1 3 0 33'31 
1'304-05 a a 1 3 202 335 034 000 014 045 72 a a 3181 
1'305-00 a a 22 102 275 5'30 947 &34 382 175 47 5 323'3 
1'300-07 a a '3 227 344 732 707 715 301 &0 35 a 3130 
1'307-08 a a 34 144 40'3 0; 3 803 7'3'5 444 1 1 4 21 a 3437 
1'308-0'3 a a 1 14'3 423 710 733 &01 008 103 1 2 a 33":0 
1'30'3-70 a a a 1 5 1 473 708 '317 ;:'48 '500 '37 20 a 3574 
1'370-71 a a 7 150 455 571 791 5'33 50'3 1 7 1 50 0 3297 
1'371-72 0 0 '3 1 3 432 435 ;:''38 582 3'31 14c 27 0 2733 
1'372-73 0 0 12 172 583 70& 80'3 0 7 '3 237 200 32 0 34<;10 
1'373-74 a a 8 07 244 005 5'3'3 335 233 150 1 0 2504 
1'374-75 0 0 28 121 307 007 5'31 521 403 180 2 a 2680 
1'375-70 a 0 40 '30 332 0 4 3 783 320 238 100 58 a 2030 
1'370-77 0 0 0 231 581 708 105;:' 

I 
547 212 &1 4 0 3400 

1'377-78 0 0 0 123 313 0 4 0 9'35 835 434 74 47 0 348 1 
1'378-7"J 0 0 0 1 1 & 230 043 104CJ 734 345 121 23 C 320' 
1CJ7CJ-90 0 a 0 70 42& 5'39 &&'3 i 733 478 150 7 0 3143 
1'380-91 0 0 5 140 3&2 5e& 73CJ 4<32 342 18 23 0 27-;3 
lCJ81-82 a 0 '3 153 331 73CJ 873 080 324 215 2 0 3320 
1CJ82-83 0 0 20 134 352 500 75'3 543 I 40& 273 25 0 3012 
1'383-84 0 0 27 73 308 CJ35 8CJ4 4CJCJ 420 102 24 0 34C9 
1'394-85 0 0 37 48 423 307 1004 083 

I 
254 100 0 0 2'322 

1'385-8;:' 0 0 1 7 54 257 80 4 708 473 307 102 8 0 27~2 
lCJSo-87 0 a 0 102 4-;3 097 782 I 4<32 322 154 0 0 -0--.c ... ~~ 
1'387-98 0 0 0 18& 324 55-=: 8' - I 057 3CJ3 108 a 0 30~4 

I 
0 1 

'c:88-8'3 a a 1 202 314 o1~ I I I 

I I I I I I I I I I 

See Reference No:es on PaGe 02. 
Page 3":' 

COOLI~G DEGREE DAYS Base 65 deg. f ME~IPHIS. TE:-INESSEE 

YEAR JAN I FEB MAR APR MAY JUNE!JULYI AUG I SEP I OCT NOV DEC ITOTAL 

I i 
I I 

10'" 0 0 0 0 48 240 422 I 02-" I <:4CJ 243 '31 0 0 21~:) 
_ c _ 

I ~CJ70 3 0 0 104 251 3-- I 4':'3 30<3 40C 51 & 2 2io"': I':) 

lCJ7i 0 0 3 4& 107 47..! I 489 

I 
420 34CJ 154 1 <: 0 2CE:2 1'372 0 0 3 CJ5 17CJ 383 I 44'3 40 4 3 4 0 &0 & 0 1~~~ 1'373 0 0 4 48 143 480 

I 
57, 458 350 150 1 CJ 0 2235 

1CJ74 & 0 4& 3'3 229 2'3'3 550 I 445 139 4& 23 0 1840 1'375 8 0 3 CJ3 272 421 307 I 510 224 121 23 2 2194 lCJ70 0 7 44 &4 84 34CJ '319 439 247 48 a 0 1900 1CJ77 0 0 23 123 3&2 51& 01'3 I 531 420 41 20 0 2:'81 1'378 0 0 & 122 235 452 5CJO 501 387 4& 19 0 235:-
1'37<3 a 0 1CJ &8 184 3<34 ! 553 i 499 23<3 108 4 C 20S3 1980 0 0 0 40 24CJ 480 I 744 i o~5 47& 80 18 2 279": 1CJ81 0 5 20 ~ 81 184 532 :'14 "'-- 285 ·80 2 C 2 A _ . , 

I 
, 

- "" I -.,;'-' 1<382 a i 3;:' 20 305 3'?"? &..,- :;03 275 100 14 2'3 230,--..1 i lCJ83 0 a 7 32 1 31 373 sa..: , ;:'22 338 1 10 I I C ~..::::~-

lCJF34 a 1 4 51 1&9 482 SC2 I 402 24'3 I 1&2 5 23 21' 0 lCJ95 0 0 30 107 224 42'3 340 I 478 285 

I 
12CJ 42 a 2200 1<380 0 3 ~ 2 CJ 1 247 487 073 448 427 81 .J 0 2 ' --

I 
" • ..1 1997 

I 
0 0 <3 78 3&& 458 549 

I 
S3~ 313 12 13 0 238": lCJ88 0 0 7 52 

I 
221 40CJ 513 580 347 I 24 9 a ";?~ 3:? 

I 

, 
See Reference No:es On Page 03 . 
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SNOWFALL (inches) MEMPHIS. TENNESSEE 

SEASONI JUL Y AUG SEP OCT I NOV DEC JAN FEB I MAR I APR I MAY I JUNE ITO T AL 
1'1'5~-"J 0.0 0.0 0.0 0.0 T 0 . 0 0.'5 7.0 0.4 0.0 0 . 0 a 0 
1'100-01 0.0 0.0 0 . 0 0.0 0.0 1 . 2 T 0.2 0.0 0.0 0.0 0.0 
1%1-02 0.0 0.0 0.0 0.0 T T '5 . 0 T T 0.0 0.0 0.0 
1%2-03 0 . 0 0.0 0 . 0 0.0 0.0 3.0 1.2 0.9 0.0 0.0 0 . 0 0 . 0 
1'103-04 0.0 0.0 0 . 0 0.0 0.0 14.3 0 . '5 T 1 0.0 0 . 0 0 . 0 
1'104-0'5 C.O 0.0 0.0 0.0 T T T 3.3 4.0 0.0 0.0 0 . 0 
1%'5-00 f) 0 0 . 0 0.0 0.0 0.0 0.0 12.2 T T 0.0 0.0 0 . 0 
1'10;:'-;:'7 0 . 0 0 0 0.0 0.0 T 0.7 0.0 T I 0 . 3 0.0 0.0 0.0 
1'107-08 0.0 0.0 0.0 0.0 0.0 T 2 . 0 4.'5 17.3 0.0 0.0 0 . 0 
1'108-0'3 0 0 0.0 0 . 0 0.0 0.0 0.0 T T T 0.0 0.0 0 . 0 
1'10'1-..70 0.0 0.0 0.0 0.0 T O. I 3.3 0.2 T 0.0 0 . 0 0.0 
1'170-71 0.0 0.0 0 . 0 0.0 T 1.0 T 0.7 1.0 T 0.0 0.0 
1 '171-i2 0.0 0.0 0.0 0.0 0.9 0.0 0.3 0.1 T 0.0 0.0 0.0 
1'172-73 0 , 0 0 . 0 0.0 0.0 T T 1.4 T 0.0 0.0 0.0 0.0 
1 '173-7': 0 . 0 0.0 0.0 0.0 0.0 0.2 0 . 9 0.'5 T 0.0 0.0 0 . 0 
1'174-7'3 0 0 0 . 0 0.0 0.0 T 0.2 3.'1 0.'5 1.4 0.0 0.0 0 . 0 
197'5-70 0.0 0.0 0.0 0.0 0.0 0.1 0.3 T 0.0 0.0 0.0 0 . 0 
1'170-77 C.O 0.0 0.0 0.0 1 . '5 0 . 3 3.'5 T 0.0 0.0 0.0 0.0 
1 '177-78 0 . 0 0.0 0.0 0.0 0.0 T 4.3 3.2 T 0.0 0.0 0.0 
1'179-79 0.0 0.0 0.0 0.0 0 . 0 T 3 . 0 7.4 0 . 0 0.0 0 . 0 0.0 
1'17'1-80 0.0 0.0 0.0 0 . 0 T 0 . 0 1.3 1 . '5 0.8 0.0 0.0 0 . 0 
1'190-91 0.0 0.0 0.0 0 . 0 T T T T 0 . 0 0.0 0.0 0.0 
1'191-82 0.0 0.0 0 . 0 0.0 0.0 T 4.'5 0.7 1.2 0.0 0.0 0.0 
1'192-83 0.0 0 . 0 0 . 0 0.0 0.0 T 7.3 T 0.2 0.0 0 . 0 0 . 0 
1'193-8': 

I 
0.0 0.0 0.0 0 . 0 0 . 0 0.9 2.0 T 0.5 0.0 0.0 0 a 

1'194-85 0.0 0.0 0.0 0 . 0 0.0 T 12.4 

I 
9 . 3 

I 0.0 0.0 0.0 0 . 0 
199'5-90 I 0.0 0.0 0.0 0.0 0 . 0 T T 2.0 0.0 0.0 0 . 0 a 0 
~~8o-a 7 I 0.0 0.0 0.0 0.0 0.0 T T I 0.4 I 0.0 C.O 0 0 
1'19"-:: C.O 0 , 0 0 . 0 a a 0 . 0 T 8 .2 I 3.0 T 

I 
0.0 0.0 C.O I I I l'1ee-SQ C.O 0 . 0 0.0 0.0 a 0 T 

i 
I I 

I I 
I 

I 
I 

:;:)ecor-d I I I 
'1ean C. O I 0 . 0 0.0 0 . 0 0 . 1 0.7 2.0 I 1.'5 0.'1 T 0.0 ! 0 0 

See Reference Notes on Page bB. 
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REFERE:\CE NOTES 

GE~ERAL 
T • j ~ ~:t AMOUNr. 
BL~NK E~ T ~ I E5 DENOTE NISSING/UNREPORTEO DATA . 
I INDIC~TE S ~ SI ATION OR INSTRUMENI RELOCAIION. 

SEE S i ~IIO~ LOCAIION IABLE ON PAGE 8. 

SPECIF!C 
Pk ~£ 
p, IN C.J:E5 L~SI o~, or PREVIOUS MONIH 

P~G E 
I. , . !'G ·' l : RECOR D IN YE~RS. ALT~OUGH 

' .~ : ,· :.aL ~ONI~S MAY aE MISSING. 
:. :: '!; i ~ ;.\ uS 

NOR·;~ ; . ; ; 5E O ON IHE 1~51'1~80 RECORD PERIOO 
E . := E· E~ . :; 'ES ~RE THE ~QST RECEN T OCCURRENC E 
W I ~D :: q . • ~.~ E qALS SHOW lENS or OEGRESS C l OCK~ISE 

:: J~ T~U E NORTH ·00· INDIC~iE S C~LM. 
RESUL·~~ I ~ : :EC110NS ARE GIVEN TO WHOLE DEGREES. 

P:~ ~ : ~ J ~I' ;~ E LONG TERN ME~N DAILY M~XIMUM 
ANa ~ E; ~ 0;:. 1 MI NI MUM TEMPERATURES. 

ME~IPHIS. TE~~ESSEE 

(xCEPIIONS 

PAGE S H. 48. &A 
QECORO ~E~NS ARE IH~OUGH T E CURRE~I 'E~R. 
BEGINNING IN 1975 FOR Ir~p RAIUR! 

1872 FOR PREC ?IT~iiON 
1~51 FOR SNOW ~LL 
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MEMPHIS. 
TENNESSEE 

Topography varies from the level alluvial area in 
east-central Arkansas to the slightly roll ing area 
in northwestern ~liss i ssippi and southwestern 
Tennessee. 

Agricultural interests are varied. with major 
crops being cotton. corn. hay. soybeans. peaches. 
apples. and a considerable number of vegetables. 
The climate is quite favorable for dairy 
interests. and for the raising of catlle and hogs. 

The growing season is about 230 days in length . 
The average date for the last occurrence of 
temperatures as low as 32 degrees is late ~Iarch . 
The avera ge date of the first temperature of 32 
degrees or below is early November. 

Precipitation of nearly 50 inches per year is 
fa irly well distributed . Crops and pastures 
receive. on the average. an adequate supply of 
mO is ture during the growing season. With lesser 
amounts during the fall harvesting period. 

Sunshine averages slightly over 70 percent of the 
possible amount during the growing season . 
Relative humidity averages about 70 percent for 
the year. 

~Iemphis. although not in the normal paths of 
storms coming from the Gulf or from western 
Canada. is affected by both . and thereby has 
comparatively frequent changes in weaLher. 
Extremely high or low lemperatures. however . are 
relatively rare 



Loeallon 

:.ck"on stock 
~.Ln I.nd C.vo!to 

Ir""'(" Ctrvi.nc) Slock 
3;. ~"rth Second 

~cct.ll~n !uildi.n, 
frunt :\\!8r ~ourt 

Cocten t:xch .. n~~ 
:i.cond bt't",..,."", Sout:"! 
(;:'Ul"t .md ~.at.,,('In 

P:lrtcr aut.ldt.n~ 
\0 ~orth !'!..tn (!'!.In ant! 
South Court) 

Pn~t O!!icl:' !huld !.:"II,:' 
r:oone .at ~dbon 

ihd.ne 3u\ l ciinl! 
front .. t ~'c'Inro\· 

I 
I 

10/09171 I 5/1'/79 11700' :~'E 

Ii ! 
ISIt;'li9 : ~ .I Ol.'oq' ~QO' '.OL'''' 

, I 

I l/OI,S9 i 6 i!lJ/tH I 100' r:S~ 
Ii : 

I : 
7/01/9\! ltJl 10 1 j JOO' """ , 

I 
'101iOI i j/ ! 9 J18 

i 
! ~I JQI 5d . 9. ':: ) ,1) :' ... IS· ", 'ut;:' 

I ~l 

\' ur:~ .c· .. r~..:!\t rI.lnl: .. r loJ:~"" it q : 'J: 12 
':"\d ncoif' .'1unt"':~I"I .. l ;.,p 

~r1.Cotn Al Mo' ...... " H .. rh:.lr 
"!w'UC'l.p.l Airport 

~pt.of C~·rc·\· :"ld.,:. 
(ll.tSlo) '1W\ t djl .. l ;..r 

AdrdnL"tl"'4d,ln aui.:..:ln~ 
~un"cLo.l Ai.r;H""t 

Incltn,. d un .. 1 ,I., ~!'''rt 
!:lr ... ·ccivc Ln L',bQ 

JI ""l O: "!"cC"t~r' .. ~t l''': 
· .., to!rn~c: l oJfI,,,i. ,hr::~~: 

.!'..!I Jl. ·":{fI,cnt' :..tt""!"" ~"A~ 
:nt,' m .. thll\aL .4ir~t'Or't 

2!.Q& • .... ~ n c h .. !'oc:("1f' iln.d 
lnccrn.aotm.Jl Ai r;tOn 

, ; 
.. '.!l/!" • S/:!J1!5! lW' E01'(' 

),:' .~lIjo ':',l~:;J LOU' ....... ' ! 

, 
: l oj t.: :00 ~ 
i 
I 
1 
1"11101. . 8 ! 

1 ! 

U),Ij\ / I\ l\ O...) :':'~ " t;)i! 

I 

Sorth 

JS' 08 ' 

JS ' lQ' 

STATION LOCATION 

; Se. I G, ••• d l' ~';\"OS I [l.vallon .bov. l I 
i 1 ... 1 r:

l

, -'1 -j-r-
II 

-'--e-"r'-' =~~"""'!"""--~-lll ; IT' -\UTOI 

LoQQ1Ndei ~~ _-_~.:.' II! . "'.' ~. 0 • 1 ~.! 
" •• t I IS:' ~ i 1 ~ 01 ; 1 ,.: ! i 

! ~= : 0 aCl'i..!! -' 1, i !_ '1 
. ! ~ I 1 i~. ~ ~. I ~~. 1 =~ !. f i .. ; 

Relurka 

~'l" OJ I 

qo" OJ' 

<)(1'" 

'c3il"$~w tl. "'It=:: ~ I :" - 1 '<:', 

261" 

261 ~ 

:;0: 

I I gO , , 
1-82 , 
I 
I 
I 

39 39 

I 
I , 

i; t ~$S . "sa 

I I ' 
1 116 108 I! 108 

: I , 
I 

I 
I : 1':" " l!.i -1':'6 

I 

! .. do , 1) 78 b i 8 

., 
I I 

5 I 
-061 cS , 

i 
I 

I 
1 

I . 
I I 
1 • 

I 'll~ ! 
I I , I 
I c ; Ojd 'O 

I· ! 
I ' 
! 
! 

70 

4~' b~ 

i 
I 

i , 
St ; 

I 
lOa ! 

70 ' 

31 

i 
Ii 

I 

JI ., 
I 

i 
I , 
! 

Th.~..or.:ecers Ln ~n"C'Ch window. 
·30 i ~ct co a n /16" 

":'-'66 fot~C to -/10/71 ."J 82 teet 
co 9/7/76. 

• tn :JC:'t~ ,.,Lncow .t Sl f ,,~t. t: 
Ll / 1,8S. en!,!" r'o<.If .~po!lulf'e. 

Tr!.:ll. ~.:~i.~e~r .dd.JJ 5f 9 JQO. 
Pora!"" !ulld1,:'lC '!:U LLt to ..... et 

I in ~4dy UQS !i.e .om. aflecr: 
on wLnd" 

• l!.O fret to a/)iOl. 
I • Adc:.,d 21 :0/9f>. 

• 91 hee to to / 29/lL. 
- iI& :~'-'t co l ')f;9Jll; P'SYCnrOtft

eto!'r ~i.sc~tinu.c 'J/lt/ !. 1. 
C • 01 il!t.'t t o 21 1 Ll08~ 09 feet 

t., 10/Z9 /l L 
- .:.ct.!.:d ::-Or.'l ":' i.r , ore 9 / 11/50. 

.: - ~:,)v.c: to A i. :-~¢r: 9/11. SO. 
=:C!~'= ':: : : t~ l ~ ~ '..: !.! :!i:'l.~~ l)n 

«oIst.: ::'l;.t :.o:O :'\ Q ,. )~~.n aoou.t 1910 
"me i;I.:C.3r:le fJ UL t ol :'\O tiC!'!4b1ot ~y ~~~.:.. 

Inllot: .. .,:.-I/"\t ,.. on ?~ ~ c Oi!i.cr: roo,'_ 
(,q ""f:~ : .. ~\.·~o to Air:ort . 
Cl.-oIt::l \o",,:i.ca l r ecord~ freo ?o",t 
Oi:!.c .. • :oool f .. ='tti ~ S/U/oS. 

• ss ("'ce co 'nusa. 
•• S !r:lltt to un;:"l .nd , !eet 
to U , 101 59. ::'t .. n~by IIC.CU!I 
0(:0< '/30/60. . 
• \~OI";':i.s~i.Qn.d .bout 1)00 teer: 
~a: of tn.t"r-ol':'llre~r !llce LU / 1 / 60. 

- Al.Ic!.:"1 Q/ll /3u. 
- OotCOI"~''H '" :clon"d q It 1/ 5U. 

Di. ~contl:'\\""G 'l'l0 / 6IJ : " li.n~ 

d _ :;:!~~~~~:ti~~.l::. ~un~b :/ . 
- :.,j i~ve C:) ..ill / bO. 

t· ;oJ!":ot :il.tlt a:. ~rioC" :u .11 1 . 7:. 
" - :n .toJll,,·d fln :' !)oi :' / l/al. 
h - tl .... ·.)y(.·d -/l/ii.. 

l,· ' 1)' :- '., ... s ... · .,; :;, , , ~ : I 
I 

, r.\A ' l~"'r"c u'n e!if . ll)/1U:\S. 
ll(( ~ ... ~ r~ cU:""'I .. ' <I t!~ ;'Irc-I~i) 
t!'!,..)t' ~ O., . .... ~ro -:n\lcd co , I 

4 i :.' , 

I 

;:; ....... In''c (:ro",,· !td . wicl'\ 
"" •• ,., .. ~·rvln\! .'ru..:r.~. 

i - ""t ~.\· .. ·d I 1J1l.2. / tS 'j . 
:)t.1C'0" C·"' .. - "h~fu::: .. d t:-or.! FAA 
t ... ;( '" ... "0<; ' It H7. 
j • ~n"t.'ll,'d 10/f)1 / 91" 
« - :nt ~v\. • .J oHlin : ~t'_ 

U 5 O[PARr~E~r or COKK(R(( 
NAfiONAl ( l l ~H I ( 3Af~ CE~r[R 
FtO(RAl aUllJ ! ~G 

~H £QU~l OPPORIUNlry [~PlOr£R POSTAGE AND FEES PAID 
U.S OEPARTME~r OF COHM[RCE 

COM 210 
ASri[Vlll[. ~, laHat 



EXHIBIT 2-2. 

C'""' 
<-> '"'-l 

l..t""' = C'""' 
c-") 

L.....: 
--I S::::::1 
--I ---==-bI --I 

V'i -(,....-, c::::: = 
:::-- - = c::: = = L-..: c::::: = 6 = 
<~ G = = :- c::::: <-> 

:::::> >--
L-J := c.....rJ = g % <---"' c::: <:5 = s;;;;a :- - 6 < =:::: <-.> L-..: 

<~ <-.> := = 
--' c:: --I c::::: c::::: <---"' = ==-<-.::: c::::: 
:z: = = 
c:::::> ~ ~ 

'-'-.J = <-> '-'-.J 
t-- = = = = 

~ S t-- ---c.....rJ ==- = c::::: = = <-.> 

~ = >== l-J 

>- 5: = = - = W L-J = = c::::: c::::: 
C- C-
'--' L--= = C- C-

NAS MEMPHIS STATION CLIMATIC DATA SUMMARY 

>-c: 
:;= 
~ 
v> 
'-' :> -c:: 
c: c: 
c:: :: 

.,,~ e- "'lIIC:"N·.·-~-0'="· ~ Qt...:.;cc. • 
0 • 
'" e 

0 

.J: • 
~.J: 

0 .. · -• 0 Q 

'" " 
• : t..."":J 

::: 0-
- • 0 

• : o 
e ~ 

>- 11 C .., - ... : 
~ o.J: - '"' : 
10-

·"c:D.- ' ::"~O 
- J .• - .::. 

c c:= -- • It tel •• __ 

cu: 1: - eft 
c: -.:: c .... 

:"1 111 c: - 0 - .. --~ - -
- ... 0-- -,.. 

I. C .. 0 ... C 'll-
41,...0 v i Ov-

-:r: It .. - IV 
~ . cc- ~"'::4 __ :~ 

010 ,-o-u '-I-J O vOA 
u 10 :-A--C. : -l 

• '0 II ".:-0-" 
.c .o4C'J )0.'1. II > ••• 
-0 c ~.=..-~ ~t..~t.. 

"'" " - to. - -.:. I a M )ow - 10 
C'l4a 1:11... 0 0 r...-c:""" 
C C'I' 0.'::' C'I U'\::I~ 111" .l " 
-'DC:"O -c:- :..:~ I 
",,'::" OiII--OO,.ca- C: . ' ... 
J-.c: .:... :0 "<0 "'0110 
~ \1:2. .:. ,.: --o c ..: ,,,:: -

.:. 0 u --:a-"''''::1l- ~ -'' 
\,.C'lSlc.,. ' :- '-1..;1 oJ C 
" , ... ~C:-\.::to ·-,-~ 0 # 
vOJ Q .:0:: ... - : "" . - 1" 
U""-'DC~2 '" - :l O~ , ... ;I :I 
o .:. fJ I., • .,. ,.. ... "..;l ':10 ..: Q =. .. ..: 

- .. '0 :.tI- 0"1-.-
.. 2-\oI-DU:"."':' \II 
."':"12C:,': .... -- :.,.. 
t..-I"",O-O loa -'.::I ,-a. ~ .. c:~ .. ..., .. 1' 

.. " .. 0.- "0 11 ,' ~ = ,." ~ C 
<1JC 1- - : .1S~.''::- ·'Ou,o 
",,:J a~-::a!.. ... .:- .... :::~..= .--- 'l0- :~ : ':1'..:--
~It~ ~ - .. , •• ~":) ___ .; 

tOu'lO ~fO:~-:I 0,", C't 
.", ' ''0 :'-0 ...... -1: :1::1":1, 
-"'~ ~ -oo-- ~~ •• ~":~ 

OtOC-O- \. Q, >- : ':"":6 .~_"" 
I..OI::-..: ·-.-.) · ... O-'I.....l 

~r ...,C'I!-~:;:;"' ·~2'l .• ~ 
.J:. ... 1..:' All I .. 

"' .... Q·.::.~~aA~:3.- D 
",\1':1-:1 : ... _, .lA · ... 

\I a - .::J oJ - ..: -: -
o.~ :1':'10 ·0>- "'3 · ... 
·0, ,_..: :':1--11 

.~ = !'I~ . ... ... ... - . .. ..: ':'I , - ... .... 
Q ... ~ , -=-:-~".:J-

I : - J I] .. : : _ . .. 12 
>l ., - - II .... :.. 'l .. .., .1 , • :I 

~ '''; 
: :>. "-J---

~ 1 '"; ;; 1 ~ .~ ; : ~ ! .. ~ ;.It ~--; • " '-i ~ -o~-
ItS..,..: 

c: II • -""- ... . -"" e . : 

t... ~ I ' - .... , 2) ~ -
,,"' :- 0 ": oa 

"":J ..... '" It '" c.. • .:. 1... - ". • 
1...: .-- ..... -0 .... 
0- .. ~c,o,'" )0. 

~-- c: .. ...::-:~: c c .... 
.c..~ It 0.-'%7:"":1 - •• ~ 
-0-1tQ.. .1Ic..:13 .:; .. '0 ...:: .... 
IOQ.-.J:,>- .- 1 ...: ..... -..:aO 
U\o. \0. 0'1 _--Q.. Q. 
0->- ·-a .... :..Cu-"O 0 •• 
-c-c 'G--f.. L.-o«Io 

•. _.,. - ·O'-~O'I:o~ ~.;-

• :., C -" ':"':Oo.C .> 
---C '- ·12:2,.-.., .. · ....... > ·0 > -.. 12--- '.1 .., A .... ·--- " . ,: .fJO--J"", :1 : "I...,. 
• .::I- .. O;l-lI"':''''.~'''O''':: >
.. .... " ...... » -.l. ., 'J " - " ~-
"-~11 • fJ) .. :.,.J.·~ ... " 
0'0 -:-:J" .. -~' :~_,-. 
::~ ., ":.1-0.» -:- U" , 
.: .... :1-'2-) - .. fJ",")",_ ·,,':'I 
111:": , AlI"~ ,,~,..: '""'2 
--.,-0", A • ." -":':4-11""': 

O ...... AO-' ..... , 
-::I 0'1': " 11",,<:"'''-'0'''' 

.. C:'3-"'"l" ·",e.,., .. ,-Mea 
_. C:... I~C:''O-: -.-c. ~o~- ~~~~~ , 
~"'JI , .. ~ ,. Ie'! ;'1., -Q •• _,"" 
Q,.~ C II 11.. - - ~ ,.., u , Q,. Q. ., 
,~c:",=,,~1t1l':--i:l~~':2,. 
••• ...)0'-'11.:. ·"0 lu",~.,S: " 

z:,- " ": O "-"'='~ .:.- ':'I z: ~ .... "'!J I' ",,:-:- ... ,,- V-.l 
c: - 0 0 ~ l IJ ~-: .; .. ..: 
~ ".-- ~: ! ,,",00" ,'0-

.. n;~""' ... --': .... "'~lJ .., .: 
~ J a 11"" - i l ' .. ' J 

-.., II':: _. :I':''' , 1 • 
'J ;, :I .. ·oJ 

'/'1 .;..... ~ - ., , - "':'I .,.. ':1_ II .. 

->:"- ''''''- : ..:., -"''' -~ 
\0. til .I , .: 1 ' - - ~ :t 
.. I] .. .:.. . f ,IO:CC: c, ... _ - - • . ) -i ..:.... _ 

..: ."::,- .... _~;.: .. -~'1:. , ... ':""Q." ,- .) 
01.- -"!-, O · ..J 
:."" ... . ).:.: \, It::, 

00 :: D .. - •• ) • • - - • ., '.... ? 0 .:: 

:: ~ 1 r :;':! ~ : .; ~ - ~~ ~ 
~- "0 

~, • ...,. co :-, ... :..,... I.. 
~ 'l"': l':' ,J ·:J.':'..fO oel 
':_-"It "01'111-=1...., ._.., 

21 



I ( It 

, ~S 

, U 

0 ') 

0 , 
P r 
fl r 
~ 0 

P 0 

0 0 

f) , 
rJ G 

f) Z I 

• g I 

33SS3NN31 'SIHdW3W 

It I ( H . Z 

Ltl ~S %1 LS 

• ~ ~ I Z 

I) Z I- i: 

'II , ( I r. 

1Z 'I 'II ~ 

It 'II L I L 

It Oz SI f, 

.Z ~ I II I. 

H t II L 

r.I • 01 l 

~ r II r, 

I f) Z I ~ 

• f) ~ I 

bU. I II )1)11 I I )11 II I I IY lillY 'HII" llly nlly r 0 I li n I II ,) llV J II(111 5 III 0 1<111''-' " 1 ,," Y' I II t' '' 

I ;:" 1. 1 ~'III I rJUO )]U )0 OO llUd 1 1lll'1 )J 11 .HI OOll:lJd 'IlY II 1~ 1 W I IIfltlf 

51101IY III )Y) Jil l til 11 3 1111 '" '; 111' 1.\ III IIJ lJllfHI Hnl)Y ] 11 1 . ) I' fl l"' ~ )" '0 5 UY}I PII I\<f· I II !' 1 ' , 1'111 

']1111 Jill ) 0 ~ SO ' O AlII O OJ II.l I)XI 5 1 J nlV A I VII I SJIY)IOIII ]o n l l l lV J IJ" ~5) II '1 UJ fJ lln I)I\~ II I"In 1111 

' ]'O V)l lclclY SY 111) :1 11 1" !,fI IIf, ' IIJ" I <;1)'0 UO <;'0 'SlYO S ' O IIV I', 5 !'o ll • 

-- - - -- - --- .. - - - . -.--- ..... -. ---- -- ---r--,, -'-
I ( I ( It I( )I i I 

I ~ ,: t '101 ') l 

, , ~ 01 1 r 

, , ~ 0 1 t 

0 0 i: 'l G ~ 

0 0 ~ L 'I i: 

0 0 l L r. > 

0 J c: b G 1 

0 0 " 9 'I ~ 
0 fl r. GI 1 II 

0 J ~ II 1 I 

, I II I. n 

, I r I. 1 " 

I i' ~ 01 I. f, 

-- ,-

( 111)11 11 011 1'1 011 011 I( ar. It 1 £ It I ( I ( 

o I ~ 

S 1 

'1 r, 

S G 

01 I. 

S 

S 1 

S 1 

S 

5 

5 

II to1 

II 

1 

~ 

5 

5 

s 

5 

II (II' 

II '011 

£ [ ',I ' Z'l 

O~ ',i: ' OS 

n~ H ' IS 

i:'l IS ' I.S 

(''I ' . '1 ' I.S 

(II "I . L S 

liS ,.~ 'lS 

IJ~ H ' tS 

I ~ " Z ' OS 

I[ I. I ' I 'J 

If. r,\ ' '1'1 

I.L 

'll 

8L 

08 

S8 

~9 

18 

09 

'IL 

r.L 

'1£ 

LL 

t I r, I 1 

(I . 1 

z 

o 

o r 

o 

9 

'I 

I. 

';1 

q 

t <, 

, { 

.' t I ' 

.; ' l ",' 

£"tI ' H ,. , 

£'(1 J 0; tl 

. I. I ~ " 

J: ' , t ~ 0; 

• . I. , . t • t 

. • I 1 J -; "l r 

q . ~ · Z .· ZI t ' G C! 

' .. ( ~ . Z I , . c, .- , 

~ ." r' ~ " 

1 • t 

I r I r. If. I r. 

"II 1'1 IG Il 

.c, tr 'G 

I n 1 SIt' t 1 

I f. ," '1 If, t I 

,." I t I r '1 ~ R 

"' 1 If! 

'11.1 1 ;: R 

"'.1 I " l 

Clf. I l 1'1 

II. ;: 1 :~ : L 

III r ~ '. r. IS 

II fit r. I. 

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

" u 

0 
0 

v v 
H U 

" - - 0 v v 

v v X " u " " ... -.: C VI - '" " " " .. 7- " 0 ,. 
" ;r.. '" ;11 
>': 0 ,' , 

, . , ('I 

... ... " lit 
0 '" . ~ - - r l VI ~ IV VI 0 ttl :OJ - - () n 

c, tt. · · f 

r:: 0 
'" 0 - - lit TNJIONS 

r-
Z r- -. 0 - 0 C 

- '" 
... - '" 0 
0" :t 
C, lit --- ----- 7' 

JUru VU JtJl.lJ 1 NOIIV lIJIJJUd 
:t 
0 
r:: ISI~I (IN 11'1 
;:: -. 

111111 SAVO 30 U JUHnI·l NV JI-I JJVJ!ln~; 

: g 01-111 

b£8£b : g tNUH 
VUI~~ sun IH S 

lJ]J a£ :NOllVAJ IJ 
lO JI(I . lS dJS :(lOlIl.ld 

" ,. ... '" ,., ,,, 
r'l \1''1 
.. , t: 

" .. ". .. .,. ,. . ,-
• Il · f 

til . ' 
n t 

- I: .. 

o. ,., 
7: 

,. 
-. 

, -: 
< .. 
" U 
n 0 

:II 
) ., " 

'" 1£ I" .• ,n 
" lit 
'C 

:' ;n 
" 1" 

IV 
o 
o 

r
lit 

o 
w 
o 
o 

,-
lit 

IV .. 
I 
% :r 
2J .. 

:0< : t 
:t I" 
,.. :t ,.. 

'" r:: 

" C 

" 

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

AIl U II'/nll llV JIUII'; 

IV .. , 
X 
:n 

:t .. 
x 

JAIIV'1JU 1~;J" JI411 1lf.IIIVlldIJJUd 

:t r, ,.. 
" 

_'-____ L ____ ._ .......... _ _ . ______ .. __ .... _ 

1'1GS b8 Nl~ S( :II(IIIV)O'I 

, t . ,. , 

1\-11111 x I 

n ,.. 
r.. 

SNV II,' 

:r ,.. 
:l 
'= ., 

1.\1 II If I[ VII]&U 1 

f II~I I l Jllnr 
JJSSJNNJI I S II kJHJI-I : ]I·IVII 11011 V IS J III h Ii l'lV (]'J1l1I : AO U JlJVd Illd 

II! J 

111111 

))0 

AI'" 
1)0 

tI I, 

In r 

II fir 

IVII 

IIdV 

" YII 

IJJJ 

IIvr 



\., <'~, 

FL Y ING 1-1[/\ film, l'rnCI'I11 or IIOUIlS 
,.C.l.1f 01 " • I J A il fl lJ nAil APR I1AY JIJII Jill AUG S( " OC' /l OV DEC A 1111 , RS . 

It II 'lie. I ( S 5 I II All 5000 rfll AUf) /(,11 \' I " III " I I, tESS IIIAII ') 111 

(IU ~ I ~I. ) I 22 2) I J I I !~ 21 l'l 3 I J2 :I I.. 10 
I" ~ I 3't I', 21. 25 .!. :! 2 H 35 H 11 11. I I 10 
"L ~~ 0 ~':, H )8 ~Il ,~ O Stl 1.2 4~ 4 3 40 ~ 5 10 
" , n ':. 0 n 'j2 31. J~ .J ~ -1(. 42 3u 4 I 45 40 10 

'

0

' 

H 41. ~IJ H 37 12 l~ 4 I ~:1 22 3 8 41 ) U 10 
1<; ~J 42 J7 3 I 3 I 22 " 2i 30 l'l 3 5 4 0 3 2 10 o ~ 

lil la 3 8 j 'J 25 23 I 7 :::! 21 2.., I 7 JJ 3 5 2 8 10 ,,\ JI, 3 3 2 11 20 l'l II. 1'1 21 25 If, 30 1 3 2 5 I II 
ALL II"~ ~ I 4 I J I 2& 2i H :! d J.1 37 24 3 1. 30 1 1 10 

OIIIIlG LESS IIIAII 3000 fE ( I AIH) 1 rll! v I ', I II II I I Y tESS I II AII 3 111 

U IJ H 2 7 11 13 13 5 L I. II. 10 23 21. 1 7 10 
I) i 12 21 .? ) 15 13 I " II 22 II 21. 2 'l l 'l 10 
'I L ) 1 33 20 20 20 II. .!I J4 4 I 21 2'1 3 I 2 & 10 
,,' 11. 3& PJ j 23 22 H \ ~ ~o 21. l'l 3 J H 21. 10 
I ; jJ 31. )0 22 l'l II I ) II 24 II. 2'/ 3 2 24 10 
I', JJ 2& n 18 IE. u I 'l 15 I.? 21. 3 I l 'l 10 
I " 2'1 2& J2 15 10 L '> I. 12 II 22 2 8 I!. 10 
.! I :.- .. 21 1'/ II 10 S I.. 5 10 'l 22 25 14 10 

AI L l ilt ~ jJ ) 0 2'; I I If. i 10 13 21 14 2 1. 2'l 20 10 

C l Il I II G L(SS I II All 10 0 0 rfll AlIll / Uti v I ~ III II I I Y I E5S I II AIi 3 "' 
III) I H 14 1[, 5 I. ) ,I 2 12 4 10 12 8 10 
0 , .! O II 'I £S 7 ~ ') 7 13 5 1 4 13 10 10 
1I~ 2~ I I 12 II II. I j I L )0 J5 14 I b 1 4 1 0 10 

'" : 5 20 10 1 'l '> '/ 15 I 7 'l 10 I 7 13 10 
I .' 2 1 14 Il 5 ~ 2 1 4 'l 4 14 13 8 10 
I', I t. I I I 4 4 ) :1 7 3 II II 7 10 
1<1 I I.. H I ') 4 ] ) 2 4 3 10 10 7 10 
;' 1 15 I 1 d ) 4 I ,I 2 5 3 10 10 1 10 

Al L .... ~ 1' / 1 4 .. I. 1 ~ I. II 13 5 13 12 1 0 10 

II II III', L (55 IIIAII 50 0 r fl I 111111/1111 VI~IUltll' L(SS IIIAt. I 111 

'III r. ) I I 0 I 0 2 I 2 2 2 10 
II j " 0 ~ I I I I Il 3 I 3 2 2 10 

'" L 4 I 2 I ,I ~ 8 ) ) 2 4 10 
1,1 ' , ~ J 2 0 0 0) 0 I 3 0 ) 2 2 10 
I: ~ I 0 0 ,) I I I 0 2 I I 10 
Ilj ~ 0 0 0 0) [) 0 I 0 I 2 I 10 
III 0; I I 0 0) <I 0 0 I I 2 I 10 
~I i. I U I 0 ,) I) 0 0 I 2 I I 10 

AI . II le ,~ I.. 2 2 I I 0) I 2 I 2 2 2 10 

L I 1II Ih i I L !> S I II All 2 0 0 HI I A 1111 "til V I ~ I II II. I I Y 1.£55 IIIAIi 112 111 

lit. .! I 0 0 0 II Il II 0 0 0 0 0 10 

" I 
0 ,) 0 0 II 'i u I 0 I I 1 10 

OL 2 I I 0 I II U I 2 I I I 1 10 
u·, 2 I 0 0 0 ,I ,I ol 0 0 I Il 0 10 
I .' 0 ,J 0 0 " ,I II 0 0 0 0 0 10 
I', 0 II 0 0 ,I II II 0 l) 0 0 0 10 
III ~ 0 ,I 0 l) \I " ,I II 0 0 I II 10 
~I .! (, " 0 Il ,I " U 0 0 I 0 0 10 

AI I It" ~ 2 0 0 0 0 1I " II I 0 I 0 10 

. I· L II I OIJ lUll") I ' I ll.' 

MEMPIIIS, TENNESSEE 



liE AU T £tIPEflA 1 Ullf: II' I 

--------.~-. -- - --_._-_ .. --
IE All JAil If & MAr. APr, MA Y JUII Jill AU G S(P OCI IIOV o(e AII II UAL 

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

I c,'. I 7l. 4 1.) . 0 4' . ' 4S.2 M 
• 'f"J.! 4L t. ~u 2 ';;0 . 3 S'f 4 1\ .2 0'.3 u4 .... 01 I. 72.1. S5 . 1 4'1 . '1 43.5 1.2.4 
I Lj' .. J 4':. 4 40. . 7 % . 0 ,Ii 7 I . 'I O'.~ :l:? I M 14 . 'l 1.5.41' ,0 . '1 4 I . 1. M 
1C,~4 4 I . & ~ .. / I 1 ,0 . '1 E.7 E.E..2 01. , ul. U U'> . O 71.1 I.) . 1 , 1.4 43 . 4 1. 1. 0 ,.., .. .-':. 4 I . :t , 4 '2 . ) .. I. 7) . 3 H.5 .. 2 I . ul S 17. I 1.2 . 0 4'1.1. 42.2 1.2 . 2 

I'iSL 1& . 4 4 I . '> 51 . 4 Lfl 2 7) . ) 77 . ) u~ . & 02 . 0 73. 1 1.1. . \ 50., 40 . & 1.2.1. 
1",.,7 j is . J 4" . ~ ~0 . 5 L4 4 7 I .4 70 . 5 ill) ':. l'l 4 1\ .7 ,'1.) ,0.4 41 . 5 I. I . 1 
10;0;& J7 .4 ; , 4 45.2 Eo" . 1 1\ . 2 7 0 . I Ii I . ) UO.2 7) 1 1.2 . 4 54.0 38.2 5'1.1. 
1-''''> 17 . 2 4;1 ':. ~O. 1 E. fl . U 72 . '1 71. . 2 Id ·1 01 . I IS . 2 1.) . 11 41..0 45 . I 1.0 . 1 
1'11.1, 40, 4 J :, '> H.':. (.4 a 1.6.4 77.7 u I . I 00 . '1 7L . \ 1.4 . 0 5 I . I 31.1 1.0.0 

I.,L I " I (, 4 I . 2 '>4.'1 5iJ E, E,7 . 2 71. . 0 1'. 4 lB.5 1). , 1.1 .1. 4U . 1. 41 . 4 1.0 . 4 
1'1(.~ Jt.~ ·1', . 1 40.2 0;.., tI 77.4 77. 'I ill I 
I'lL 'J j'i. J JL I) ";5. :. I.J E. 1.'1 . 7 77 . 'I 1'1 I 

00. I 12. 1 I. 4. 1 ,0 . 0 )0 . ) I. I . ) 
UO . , 1). I 1.1 . 0 S2 . 1. )0.'1 5'l . '1 

l'lI.4 40) ) -1 +J . oi 5 I . ' 1.4 2 7 I . 'I 7fJ . 2 J ~j . Ij J1.2 10 . , 5'1 . 2 53.5 ~2 . 0 1.0 . 1 
1'11.0;. 4 I . L 4 J 4 41 . S to':. I. 14 . 'I 7 fl . ) 00 . 7 1& . 1. 14 . , 1.1 . 0 %.1 4, . I 1.2 . 0 

I'ILL ) i . " ~ , " Sl., L I . I 1.11.5 711 . '! 04 . I 17 .0 7 I .4 '>0.4 ,1.4 40.8 1.0.2 
1,/1. I 4.? , ; J I I. , I . 1 I.', I E. 7 . 5 70 . 4 11 . I 15 . 0 L'l . 4 E.2. I 4 'I . I H . 2 1.0.1 
\'tl.;' ~ 7 . 'i H . I 50 . ) lJ I. 70. \ 1 '1 . 0 IJO . 2 Il\ . 0 11 . 2 1.l.0 4'1.'1 3'1 . 0 1.0.2 
liL'I );, 1 4J . 4 44. \ 1.2 I 10.5 10.a oJ.L 1~ . 2 1l . ) 1.2 . 2 40.1. )'1.0 1.0 . 2 
\'11u j J . 8 40) 2 48 . 4 to' ., 1\ .1 14 . 't 17 ., l'l t 7, 1 1.0.'1 40 . 1. 41. . ' 1.0.2 

\ '1 II 1& . 2 4 ~ 5 4a . I 1.1/.4 I.t. . , 00. I 1'1 ! 7U . I 11..0 1.'1 . 5 50.4 50 . ' 10 \ . 1. 
I'II~ 4 I . t ·1, d ':I2 . ? 1.1 ~ 1.'1.8 71> • I III 7 1'1 . 4 75 . 1. 1.1.0 4S.1. ) 'I . 1 1.0 I. 
1'1 fj JlI . 4 41) I. S'i. ) Su J I. 7 . 4 7'1 . 1. 112 Ii 11 .0 75. " 1.1..5 5'.10 42.0 1.2.0 
I OJ 14 n . ! 4 I ., " . 1. 1.1 4 12.0 13 . 7 Ill . J 711.B b 1. I. 1.0.5 51 . 4 43., I. I.) 
I'JI,> 44 ·1, 'I 49 ° ~.J ., 12 . I 10 .2 tlO ) 1') . 5 I.U.1. 1.) . 5 52 . 1. 42.'1 I. 1.2 

1'111. J / / ',I . 1. ~ I~ . ~ I. I ~ 104 . ' 15 . I Ull . I 11. . ) 10 . 10 5, . 2 4 \ . 1 )'1 . \ 5'1.2 
I " II .!L L .1.' J S-;.'i l, .... J I'; . 1 00 . I u I ,I uO. 4 11. . , OJ') • 'I '2 . 7 4 I .4 I. 1 . 1 
I.,'d ,!'j II (j 41 . & l~ j to,).' 7U . 1. <I,' 01 III I 7'> . '1 1. 0 . 2 'i5 . 1 42 . 0 5'1 . 1. 
\., Ii ?'i ,', 'I S I . 1 0;., " 1.1 . ) 75 . a Ii I ,., I. 1.'1.) L:! . 1 47 . 4 42 . 4 5a . ) 
l'i IlIJ j-j ., JL I 41..4 I)u I 1\ . '2 00 . 2 u I .! 11'> . 0 11 . 1. 'j'l . O 50 . ) 43.0 I. 1.) 

I.,,, I JI " 4 I I ')\ . ° 0. .. ! (. 1 . S 01. I It , /'1 '> 11 . 1 I. \ I. ,) . \ ~ 0.7 I. 1 . 1. 
l'1U L ) 5 .• j 4 " 5t. . ) ')1 . 74. , 11..2 Ul. uO. 7 12 . 10 L 3 . 5 52 . 5 40 . 1. 1.1 . 'l 

MI All J d • .! ~L 4 a;,t . 1 L] I 'ol.1. 10 . ) III .t') . L 13. 4 1.2. I 50 . 1. 42 . 5 I. 1 . 0 
._--- ---- --.- - .. - - -.----- -..•. - .. - , ... - - ,,-_.------ -- -_._-- - -

" M IIolI l( A lfS MISHIlIi (lA I A, " I" 0( 1/0 1(5 !' IIII1IAI IIlllIllII. I r . IlSS IIfAII 10 IIAYS MI$SIIIG . 

.. AloIIAI "0111111 ' VALUl$ ifill I' /1 11 1 1 11(10111 1 11 III II£AIIS. 

MEMPHIS, TENNeSSEE 



\. 

TOTAL PIlECIPI TAT ION t I NCII[S 1 

.. - . _.- - _ .. _-_ .. 
, I AI< J Ail 1111 I1A II AI 'II I1A T Jill! Jill AltCi S[I' OCI IIOY o[e AIIIIUAI. 

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

'I'll 
'j~2 I . ~ ~ 4 I 7.01 .! H 2 . 05 . 70 LI 
'I':. ) S Ii ' ... . 42 7 . .,., I Io? II. 'II ).118 4 J " 
'tS4 'I 4 4 10 1.04 ) tu l. 2) 1.40 SI 
',-:'5 I t I. L2 7 04 b.S) 4 . 0'1 15 415 2 " 4 

4.4'1 4.01 0.01. 11 
. 04 4. 1'1 3.01 13 .1.4 
.10 \ . Il'! 5.H 11 
. 04 \ . )15 4 . \ I. lS.H 

1 . 58 2.27 \ . 12 4).00; 

'> . 1.1 
2 . 1'/ 2 . '12 

11 . \2 
l ) I 2 . 70 
I . S4 1 . 44 

"~E. I) 4 " 'I 29 l. 1 I. I) 151. 2 . '12 1. . 20 2 ] 1) 

""7 'I l'i 4 1.0 2 . &) (..15(. 1. . 10) I. . n 1 .0 11 
'1 S it , Ll 'J I 7 4 . 1515 L . 10 4 . 7'1 2 .... 2 ) J" 
'115'1 4 uL 1 . ':>1 l. 11 I '10; 1 . 20 1.1.4 il 4 " 
':1(. 0 tI . ::u , . j'J l.H J 10 ) . S!. ) 49 J . I" 

\ . 17 1. 08 3 . 81 45.'10 
5 . 5) '1.01. 5.42 H . 70 
1 . 10 3.S0 2. 17 44.2) 
1 . 07 2.31. 4 . 7 \ 4 I .1.2 
5 . 1.7 3.70 5.2\ 41. 4 'I 

2." ') 4 I 
2 . 12 1. 100 
2. 71 7 . 13 
1.'l2 \ . 1.0 
) I'! 2.150 

'11.1 I . J tJ 1 .. 0& 1 . 1 a 4 . 'll 1..154 2 . 157 4 .\L 
%2 5 . &~ 11 . 12 4.)~ 1. 215 1.0& l . I I. ,, . JI 

li L 3 II " IJO 4.2 8 2 8 7 1. . )0 ) lb ) . ,)1 

1'1(.4 1 lj] J 07 U.14 'I . ) ~ • l. 0 I 2 . &1. 2l, 
I'1LS 1. II. I I j 15 . 1 0 1 12 3.010 !I.:'O 4 . 2J 

. 77 1..77 '1.72 S2.0l 
1 . 17 1 .41 . 'I) 44.0 I 

. 02 1.11 4 . 77 )J. 42 
2.0'1 2. 74 1..41. SO . l5 

.31. 2.01 .tl8 45.73 

.50; . flO 
2 . 11. 8 . 0 0 
1 . 00 1 . 7S 
5 . 22 ~ 21. 
2.04 7. '14 

I'H.L 4 " ".I . 00 . L 7 ':> . 00 1..)0 . 41 l.2L 1..0'1 4.)0 1 . fl4 1 • 7 I 15.53 44.40 
.,1.7 ".I t ~ I IEJ ) . Si. S.2S S . 01 1 . L) L . ,,(, 2 . 00; 1.415 2. I 7 1.1.4 S.I.J 3d . b'l 
'1(,11 1;, . u', I 4'1 7 . i I L 1') 4.1. 6 2 . 00 I . l't .S~ 2 . % I . 'IS •. '12 4.0S 42.l0 
',1.'1 ? " I 1.1. I . 'il. 4. n .110 . ,,0 I . • ~c 1.40 . 00 I .3) 3.34 7.34 ) 1. '17 
',/0 I • L 1 u& I) . i t, I dO 3.S) iI .. J ·l . '1') 2.2 ' • 4 . 1.'1 1..2') 2.1.8 4 ... 0 155. 11 

" II 2 ~'''. '. iii 1. 11 ~ I'J 4. tI. 4 . 1 ) 4 . 'j J 15 . '10 1. . 12 . \) 2.17 7. 01. 150.34 
'lit 4 ,I ~ I U 4 . 7 d I. ~ 2 2 . 1.2 2. j) 4 . 11 5 . II 4 . LL 1 . 1.0 1. . 157 fl.22 152 . 157 
'171 " I I , 1. 1l 1. . .,7 I I . uS 7.72 1.14 ., Il l. I . .,'j 15 . 01. 2. 13 '1.38 4.41. I. 1.1) 
'114 LI. I .. . ' .. u 3.n L 114 7 . 7 'I 'j . ? 7 I . I.? ;' . )15 ) . I I 2 . 34 3 . 81. 1. 14 1.\ .15\ 
':III) 4 I , ~ IS t] J1 3. 21 7.H I . 114 ·1 2 J I . '" 

4 . 4) 2 . 7) 1..5'1 2.1.7 51. .01. 

'1/1. 2 " b I ~? OJ.'1S I . 'II) 4 . LI) 10 . :'1. 4 I 'j • I U J. ) I 1..22 1.87 I . 'I) 44.37 
'117 2 tJ u .' H 4. 70 4 . ';1l 2.)0 1.., 1 I . /I 2 . 41. '1 . 4'1 1 . 21. 7.03 4.01 41..27 
'17 0 I " ? ~ I 40 OJ. I I. L .il O 0 . 1.7 I) . )'I ) 1.1) S . Ul 4 01. 1.1'1 5.41. 10 . '1) 1.4.01 
'Iii 4 4 0 ' Itl I.. 'lb 12 j\ 7.1.4 2 . 1J'j 3,1-1 '\ . ·11 I. . ) I 2.015 1..'17 4.0'1 I. 7 . 'I'! 
" 11 0 J . 1. 1I 4 " 10 . 01 L. :1 ~J 4.10 2.21 :! . /I .1.0 4 . 43 3. til 0;.)'1 1.03 415.30 

'lUi I (, . , ,,':I 0; II J 44 10 . 154 OJ.ll ·1 . I,) I 1 . 1.0 . 012 4 . 'II 2.22 I. UO 44.154 
'11:12 l> :' ·1 , ' J ~ 1.4tl 'J . '12 4.1.'1 iI . (11 4 Ij I 'j . 4 tl 1. OjO I. ')0 1. . 1.15 1).11 1.8 . 0'! 

n [II" 4 II 4 21 15 , 1 4 ':> . )" 4.% 1 . f,O ., ) 1 . 0'/ l. 1.4 2.30 4.05 4.'115 4'1.0'1 
---_ ..... _._- - - -- ---. ...... ---- -- ---.--- ----- .. _-- .. . _ .. - .- . --_.-._ ---_. - .-

- n " I ftIJICAI(~ nl,;,\,,,i !IAIA. -P- 0[1101[5 I'AIIIIAI III •. "'''" , 1( . 1[5 5 IU AII 10 IIAYS 11155111fi . 

",\lfliAI 1111111111 1 VAltJl~ Ililtl 1101 111(1"1'111 III It [A IIS. 

11EMPII I 5 I T[NNESSEE 



HEATING OEGH[[ DI\YS 

------- __ .0 _ _ ------- . __ ._-- - ---_. -- _._-- . .... -. -_ .. ....... _. 
IE All /111 Alui 'ifP 0 ,: I /lO V DEC .. All r III n Afl APfl I1AY JUII 

-.---_. __ ... -.----- ---.--- ._ ...... _---- -- --_.--_ . ... -- -----

' .. \ . ..... .! II 1 Iii S82 1.18 '>1.'1 4UI 4S4 210 21 0 
S' - ~J u IJ ! .!"J ~ 4S1 1.1.0 (, 11-1 SuS 282 21? 11 0 
..... :t ' ''" 4 0", II ) II 4 II III. I III H,I 4~1. 1.1 14 0 
Col ~ • " .. ".,) (, II I 11.1 404 1.1.1 1.11 '.>UO 4 14 Lit 0 I 
'.'> - '. I. (, " Co I 'j U 48U 10) UI~ 4'10 42~ 1'10 7 I 

<:'L-SI " IJ u -t7 443 4'1'1 un ou 442 H~ 2S 0 
SI-S& 0 0 1 1',0; 431 531 .HI Ul0 1.08 11.4 111 0 
!)EI-S'I IJ 0 1 j I J5 HI 824 Ii':. I. 1.21 455 102 IS 0 
".'1-1.0 ,) tl :i! I.?S % 1 1.08 71.1 7)3 7 'II '1'1 12 0 
1.0-1.1 IJ 0 u 'lu 415 840 ilLI 4'lS ll'l 241. 1.1 0 

L 1- I. .. II I, II. 1'>2 4'11 72S 8/U 441. 
LL- L's u u I. In 443 81'1 ':Iill 1104 

SII. 202 I 0 
317 1)0 40 0 

Lj'L4 OJ u II J~ H'l 10Sl 1~u 7 10 4 I I 01 II. 0 
1.4-L~ u I 31 I 'Ill 158 1.8] 12 0 L.!7 I.S~ 01 0 0 
I.. "I. LL u 11 21 I.lU 21.4 S'II 'li," I. 1'1 11.1. 11.2 42 0 

1.1.-1.1 u 0 2 214 348 741 luI 10'> 2'1l 1S 41. 0 
Ll-Lu U I lEI 1'.1 ~ 41.8 1.07 II : ') II H 458 104 10 0 
LEI - I." Il u I IIEI H8 774 liltl 1.27 1.42 112 14 0 
1.'1 ' 1<) U U oj 1,,2 4114 1~'I 'lL j 1.'10 SI1 110 11 0 
70- II U IS 1 ',.,2 484 %'1 O~] Ln S22 IIlO 42 0 

/I-U IJ (, 1 12 437 440 UfJ LuI. 1'10 Ill. 20 0 
1:- - 7'J II OJ II l uO S7I. 715 U I I L'/L IU4 n5 ) I 0 
I's - 14 u u 12 II] 2'11 100 (,Ill '>111. 2S1 11.0 I 0 
14 ' 1'> u u )1) I I. I 420 1.1.4 1.14 SUL S21 214 2 0 
7':# - It u u 7'1 I )U 37S 1.81 UH) lEI'> 27S I'll 10 0 

7L . II Co u 10 W'l 1.8'1 7'1'1 II U I 1.12 201 01 1 0 
11 ' /oJ IJ II 0 I II~ 311 72S IO) ' jU 'In 5~L lOS 1.'1 0 
1 &. I., 0 U 0 ILS 21'1 1.80 IOilL OOU 40'1 I 70 S I 0 
I'I-tiu 0 iJ 14 HI S22 L'Il 711 024 510 211. II. 0 
ilO-bl u 0) II ~uS 438 tIll u'» SLS 418 14 S4 0 

81 'lIl II IJ lEI ILL lSI 141. it'll. LUU 113 211. I. 0 
Is? - d 1 u u 2S I~O 180 524 

n[AII u 0 L? 1'...1 02 1.'12 112 4 (. H 411. 141 2'1 0 

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

11 11 ,1110, 10 11 /lA, I,,'A, f UI' II lf n01l 11l IS I II( ~UM or 11f( Oll'AflIUflES or fllC II AI!.. IIIAIf IrMPEflAIlIflE5 Ffl Un IfI£ DAS[ or 1.5 U[Gfl££S r, 
-n- 1lf0lCAI£S nI S.,I III ; I.A I A 

A/ltIUAI. 

---

" 101.1 
11 

30 II 
3201. 

21158 
l705 
1448 
11S8 
3117 

)431 
ll.b 1 
341.2 
3152 
11 '14 

11 11 
14'lb 
lS11. 
1131. 
34 10 

2112 
341S 
2171. 
121'1 
)004 

1'1'11 
4012 
31.% 
1171 
121L 

3420 

llS 7 

MEMPIIIS , TENNESSEE 



COOLlIIG DrGf!rE DIIYS 

--- ---_ . - .. - - --- ------ ----- .. -- --- --,------ -------- -----
• I AI< Jkll I llJ MAR MAY JUU ,H II 

- -.. --- -

1'1'>1 
1'.-;2 I. 0 L ',, 0 221 1.11. ,~ ,. ,,) 
I.,'j -, I) 0 II 11 252 L I I '>11 
1'I5~ 4 I 1 I ,2 I I 7 Sui LO ] 
1't':.5 II 5 n ' i & 21.1 2'11 ')1,;.' 

I'JSL II 0 II I; ~ 212 3/L 'l ',)', 
l't-:'l (I 2 0 1 -,0 22'1 HJ1 411', 
,-,,:#& u 0 (} :!) 237 400 5 II 
1'l'>'1 U U I 1& 21.1. In ·1 ;" 2 
1'11.0 I U 4 15 IB4 1 tl " '>0 ,1 

I.,,, I (I 0 ., 1.2 134 3'>1 4':,2 
I"I.} iJ L 2 ,~ 4 3'12 l'Il "Jv·l 
1"1.3 IJ 0 21 1.1. 1'13 3'1~ 4(, I 
'il.~ IJ 0 I 12 23a 402 41. 2 
'lL5 2 0 0 .. 14 311. 405 ., ', ,; 

'tI.L 0 0 IS '>0 154 l'lJ r~ IJ IJ 
'11.1 ~ 0 1.1 104 12'1 41lU ju u 
" LEI (J 0 iI /I 113 4~01 ·111 
%'1 /j 0 (} -12 1':11 ~ 2 I '>lJt) 
't10 I u 0 US 235 1 0 1. ·IUII 

'i1l (I 0 ,1'1 '11 4L2 4.J1 
'U2 II () U ', S I 14 35'1 411 .,n I, 0 II. J I 114 HI. 5)) 
'1/ ~ I 0 3L <) '1 230 2/0 5 l'1 
'115 0 2 II 231 401 4 1H 

'111. (j ~ 2'1 .,5 13 )01 4 1111 .,,1 II 0 1 ~ 'J~ 140 HO IJ J L 
.,It! " 0 II III 214 ~ II. S J lJ 
',1'1 " 0 ., II 121 lJ2 ~ I. U 
'!d O u 0 0 l.? 211 41. I 1.'1 (. 

" Ill U 11 I 14 131 ~tlU S(. II 
'1 il J .. 50 ..> ~ lOS ::. 4 IJ '> lI u 

II I All 12 I.U 208 ~ IH. ' .. If. ---_._ .. ------ _____ ··~ _ _ R _ .. -_ .. . _ ... _- -

AUG 

~21 
II 

L:!U 
520 

532 
4 " 2 
01 
'>01 
501 

425 
41L 
~u4 

30'1 
42'1 

11U 
31 1 
501 
4 II. 
4 'l B 

40 ':1 
4., I 
40~ 
4)(. 
45'1 

351 
4B5 
~)2 

3'l0 
1.30 

451. 
~ ' J ~ 

41, I 

--
S[P 

21. 
230 
)0 

3UI. 
310 

I 

~ 

1 

I 

24 
215 
21.5 
llL 
34 

I 
}1U 
24 
25'1 
201. 
315 

I 

3 
4 

20 
1/4 
I') 
25 
342 

1 

1 

342 
13 
)4f1 
11'1 
1'1 

IUS 
)5 3 
1 J2 
14f1 
)% 

22'1 
}~'1 

210 

----------

.:-

oel /lOY D(C 

103 3 'I 
14 1 0 
II I 0 

134 0 0 
13 31 ) 

OL 13 ) 

2'1 0 0 
I. I 1'1 0 
'14 5 0 
74 5 0 

54 10 0 
121 0 0 
101. 5 0 

IL 1'1 0 
~L 5 0 

IL 1 I 
1.1 0 0 
L4 2 0 
03 0 0 
32 2 1 

ILO 0 0 
1.5 4 0 

131 I I. 0 
21. 21 0 

100 12 I 

14 0 0 
}I 'I 0 
25 0 0 
1.3 3 0 
4'1 ~ 0 

LB 2 0 
112 II 21 

1.0 1 I 

-

I ll e II I r,to ll 1t ·1 1 I "'A, ' "11 I ll e 'W II III I~ 111 1. ~ " n Of II I[ O[P AI. IU ICI ~ ul 11 11 II ~ II r III AU l[tll' IIIA l un rs 111011 III[ OAS[ or L5 O[Gn[[s r_ 
- M- 11I1I 1 l AI! ~ " I~ ', I " .. \t A l A 

0_, 
- " ;;. -. 

AIIIWAl 

---

/I 
22/4 

M 
21.01 
L1J2 

2153 
I c,5 1 
1'1'11 
1'1'11 
2018 

1181 
}18'1 
1'18') 
1805 
2111 

1820 
II.H 
1'113 
1'171 
1812 

1'118 
I'll I. 
2045 
1131 
1'151 

1502 
:!35b 
2044 
1%1 
HB5 

20H 
2212 

201'1 

~IElvIPH I S I TENNESSEE 



II OAII 110: 
'. 'It,'J'1 

--,---- -- _. S I A I I fill tlA nE ; 
III 111 '111 ~, I limE 5!;([ 

- -- -. . __ . __ ._----- -
LIIJ I JUOE ;---r --~:~;I-:)~-E·-:---I £lEVIIIIOII; I (ALL SlIiII: I"no 110 : 
35 21 tI II') '.211 )12 ~tlOII 

----- - _.- -- - -- - - -----------,-------_ .. _-_. __ .-
STA TI ON LOCA rI ON AND I NSTnUt~l[NT/\T I ON III STO~Y 

IAIIOnl Iff 
1)(" I lelll 
I! !!!!!!{fL 

{.[II(.,,~htICAI . l O(~1I0 U t. " Atl l 

I. 

2. 

3. 

I .. . 

U.sb,l.er c' • 
Jto: r • 1(." 0, , i , u. ", ai ,. 

HOvcJ .,i ltd,. UaQ It,.," Of' Ie. 

R.:~ I de ultoL:rl' i r.:;a til' I ltd 

'-4." t ••• 1' ~4.: r " ; (. u 0' t- , c .. 

1----------- ---------_.- ---------------

cJwc~ U II!:> t..I J ~ 

---- ,-----_. - ._--_._-
"Pf _~_LJ!.H.~ UI~~.!.! !!' ! 

OF 
_HAl! Q!L __ F .!!!!!L_ _._ !!L ___ _ 

tl a .y 1')4'1 I 'ILO 

tI .. ·V I'!LO I~LII 

Na·V I '!LO 

tla·v I'!LO 

- _._---_.-.-------,----------,-----/ 

11\ I II uO E 

3 OJ 21 11 

OJ 2111 

OJ 21t1 

OJ 2111 

LO u GIIU O[ 
_!:U . .Y!J) .Q!L~!!!!_'!L!!~_t. _ _ 0115 

PrR 
_______ ....l.ILJ_ ..!1.fU~!!Q!1L!Dc _Q!\.L 

6'1 52 11 2'15 H.,-curlal 24 

D'I 5211 2'15 H.rcvrlal 24 

0'1 5211 2'15 H .. ,..curI8' 24 

0'1 5211 2q5 AnttrofJ 24 

lIunllflt 
UF 

OAIf 
Of 

(" A lIliE 

_______ .=S!!!!B£ LJ!! !!!!_[ Q!!..!£!!I!!LI !!F O!W! !.! !!!!. ___________ . _____ 1 
fI[I1ARKS, AOOIIIOtlAL £OUIPI1EtlJ, 

on O[ASOII ron eHAIlG[ 
O( A I 10, 

/---- -----
I. 
I ... 
2. 
l. 4 _ 

U, ....... 
1'l'>J 
1'I5al 
I'll.;> 

LOCAIIOII 

In:.loJl •• .J alop cuntrol luw." 
A.~,~ ~~.) I,·ol I~.'.r 
Alul' ~~f,.,·~1 lu,~.r 

I~~U 1 •• 1 (ro. Opo ~ld9 tI-1. L.~rin9 350 
$" .. -. ~, ,) 

I YPE or I (1'[ or '" AOV 
JflAIISlI1 I If It IC(CUtHli:1t tiOUlIliU __ f.LlL _____________________ / 

3-(..,,) 
Sul",yn 

AU/UII(J-~ 

Alii Utl'l- 5C 
AU/U/lII-SC 

'1' i 1,1 u 
1I1l-11'" 
lin - lieU 
1f1l ' 11I0 

1.1 
I.', 
L1 
12 
o 

1 . Uarograph 
2 . " .. I .... dl." 11 .. 1 SlallonIAII/GI10-2')1 
3. ( ... I'n'.l L 'UI.III1L-1211 
4 _ el<o"J 11.'\1"1 S.ltAIIIGI10-1301 
5. Ir~no .. io.o.dlorIAII/GI10-IOe' 
&. tllnJ l1.a.wrlng SoltAU/PI10-3el 

____ ~ ... _ .. _____ .. ____ -l _______________ .-J 

MEMPHIS, TENNESSEE 



Prevailing winds are from the south and are of relatively low 

velocities. Wind speeds less than 12 miles per hour occur 

approximately 74 percent of the time. Speeds of 13 to 24 miles per 

hour occur about 25 percent of the time and speeds of 25 miles per 

hour or higher occur approximately one percent of the time. Figure 

2-2 is the NAS Memphis Wind Rose. 

2.4.2 Overland Drainage 

2.4.2.1 Topography and Soils 

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. The majority of the 

installation has a slope of between one and five percent. In 

general, land surface elevations vary from 270 feet MSL (feet above 

mean seal level) in the southeast border along Big Creek Drainage 

Canal to 350 feet MSL in the northern portion of the base near 

Tanya Lake. 

There are ten soil classifications found on the station; these 

within two major Soil Associations. In the proximity of the Big 

Creek Drainage Canal is the Falaya-Waverly-Colins Association. 

Soils in this association range from level, poor drainage to 

moderately well-drained, silty soils on first bottoms and are 

subject to high water tables. The balance of the Complex is 

composed of the Memphis-Granada-Loring Association. Soils in this 

association range from nearly level to sloping, well-drained and 

moderately well-drained, silty soils on broad uplands. 

2.4.2.2 Surface Water 

NAS Memphis consists of a total of over 3,490 acres of land. The 

topography on the station slopes gently downward from the northeast 

quadrant of the property to the southwest quadrant and the Big 

Creek Drainage Canal. Surface runoff is slow, particularly on the 

south side, due to minimal slopes and high water tables. 
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WIND ROSE 

FIGURE 2-2. WIND ROSE FOR NAS MEMPHIS 
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The station is surrounded on three sides by water courses, 

including the North Fork creek to the west and the Big Creek 

Drainage Canal to the south. Casper Creek cuts through the eastern 

portion of the station separating the Headquarters of Naval 

Technical Training and the Naval Regional Medical Center. Both 

North Fork Creek and Casper Creek drain into the Big Creek Drainage 

Canal. The flood plain of this drainage system covers a 

significant portion of the installation, 

potential both on and off the station. 

limiting development 

A levee has been 

constructed on the installation along the north edge of the Big 

Creek Drainage Canal. Because the levee does not follow the entire 

edge of the Canal, it serves as only a partial deterrent to on

site flooding. 

2.4.3 Potentially Affected water Bodies 

The source of potable water for both NAS Memphis and the City of 

Millington is the Memphis Sand Aquifer, the top of which lies at 

a depth of approximately 400 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. Reportedly, the existing supply wells penetrate a depth 

that ranges from 345 feet to approximately 1500 feet below land 

surface. The shallow groundwater generally has relatively high 

levels of iron; however, occasionally, it is tapped for small

capacity wells for non-potable uses. 

2.5 REGIONAL AQUIFER CHARACTERISTICS 

2.5.1 Aquifer Description 

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. This geologic and 

hydrogeologic setting was described by Geraghty and Miller, Inc., 

in 1985 during the Navy IRP Verification Study (G&M, 1985). 
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The sequence of geologic sediments underlying NAS Memphis is 

illustrated in Figure 2-3, a generalized geologic column. The 

uppermost stratigraphic unit consists of sand, gravel, silt and 

clay and extends to a depth of approximately 175 feet in some 

areas. These units are underlain by clays of the Jackson 

Formation. 

The nature of the surficial sediments at the NAS are illustrated 

in the geologic cross section presented in Figure 2-4, which was 

prepared originally by Geraghty and Miller, Inc., from logs of the 

borings drilled during their 1985 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 

uppermost aquifer is sometimes used for industrial and irrigation 

purposes. 

Beneath these undifferentiated sediments lies the Jackson 

Formation, which consists primarily of gray, bluish-gray and tan 

clays. The low-permeability sediments of the Jackson Formation 

comprise the confining deposits which retard vertical movements of 

water and hydraulically separate the uppermost aquifer from the 

underlying Memphis Sand. The Memphis Sand, or u500-foot Sandu , 

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. 

stratigraphic units within 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 groundwater flow to the underlying 

sands which make up the uppermost aquifer. Permeability tests run 

on Shelby tube samples collected during monitor well installation 

suggests vertical permeabilities within the gray clay and blue clay 

that range from 1. 5 x 10-6 to 5.2 X 10-7 cm/sec (centimeters per 

second) and 5.9 X 10-6 to 8.5 X 10-6 cm/sec, respectively. 
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2.5.2 Aquifer Use 

The NAS uses five well for water supply. They are located in the 

developed area of the NAS South-Side. Three are approximately 1500 

feet deep and two are approximately 500 feet deep. 

The City of Millington has production wells for the public water 

supply. One main and one standby well are located 0.3 miles west 

of the NAS. One main and three standby wells are located 

approximately 1/2 mile southwest of the NAS. The two main wells 

draw from the Fort Pillow sand aquifer (1400' b.g.l.); the four 

standby wells draw from the Memphis Sand Aquifer (500' b.g.l.). 

The Memphis-Shelby County Health Department estimates there are 

approximately 20 private wells in the Millington area. 

All public water supplies in Shelby County draw from groundwater. 

No surface waters are used. 
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3.0 TARGET ANALYSIS: POTENTIALLY AFFECTED POPULATIONS 

The following is a description of potentially affected populations 

for four pathways: 

o Surface water (to 15 miles downstream) 

o Groundwater (4 miles radius) 

o Air (4 miles radius) 

o On-site exposure (to resident population, or other 

population within one mile). 

Because no toxic or hazardous substances have been identified for 

the site, the probable routes of transport of contaminants from the 

site for potential exposure of the receptors are not applicable. 

However, a brief, general description of potential pathways is 

provided below. 

3.1 SURFACE WATER PATHWAY 

Surface drainage is used primarily for livestock and wildlife 

watering and to support aquatic life. contamination of the Big 

Creek drainage system would pose the greatest threat to potential 

environmental receptors if there were contaminants associated with 

the site. However, no toxic or hazardous substances have been 

identified at this site. 

The Big Creek Drainage Canal discharges to the Loosahatchie River 

approximately 5 miles southwest of the NAS. The Loosahatchie River 

discharges to the Mississippi River approximately 10 miles further 

downstream. 

3.2 GROUNDWATER PATHWAY 

Aquifer use in the area is described in Subsection 2.5.2. The NAS 

and City of Millington water sources would not be affected by the 

site. If contaminants were present any nearby shallow private 

wells could be potentially be affected. 
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3.3 AIR PATHWAY 

The air pathway of exposure is not applicable to this site. 

3.4 ON-SITE EXPOSURE 

On-site exposure is not a consideration for this unit, in light of 

past site usage and ongoing site work. 
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4.0 SUMMARY 

4.1 SUMMARY OF FIELD INVESTIGATIONS RESULTS TO DATE 

Site No. 10 topography has been extensively altered within the past 

year by deposition of soil and organic matter from NAS construction 

work. Prior to recent site work, the site was being rapidly 

revegetated by natural processes. Site topography was uneven as 

a result of material deposited by dump truck. site drainage was 

principally by subsurface flow. On site vegetation showed no sign 

of environmental stress. 

4.2 SUMMARY OF POTENTIALLY AFFECTED TARGETS SURVEY 

The US Navy has determined that there are no potentially affected 

targets associated with site No. 10. 

4.3 CONCLUSIONS AND RECOMMENDATIONS 

4.3.1 Conclusions 

The US Navy has concluded that site No. 10 does not pose a threat 

to human health or the environment. 

4.3.2 Recommendations 

The US Navy recommends that Site No. 10 be removed from further 

consideration as a potential hazardous waste site. site No. 10, 

the inactive North-side demolition/debris landfill (Eastern 

portion), was used for disposal of construction/demolition rubble 

from NAS activities. (NOTE: site No. 10 originally consisted of 

the entire North-side Landfill. The western portion of the 

landfill, which may be contaminated with hazardous or toxic 

substances, had been redesignated as Site No. 60, and will be 

investigated as part of the planned NAS-wide RCRA Facility 

Investigation (RFI). sites No. 10 and 60 are separated by a 

drainage ditch.) 
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4.4 DATA SOURCE LIST 

4.4.1 Reports 

The following reports contain information relevant to site No. 10: 

4.4.2 

o RCRA Facility Assessment (Draft) . NAS Memphis. 

Millington. Tennessee, prepared by ERC Environmental and 

Energy Services Co., Nashville, Tennessee, for Southern 

Division, Naval Facilities Engineering Command, 

Charleston, SC, April 1987. 

o RCRA Facility Assessment (Final Draft). NAS Memphis. 

Millington. Tennessee, prepared by ERC Environmental and 

Energy Services Co., Knoxville, Tennessee, for Southern 

Division, Naval Facilities Engineering Command, August 

1989. 

o Initial Assessment Study of Naval Air Station Memphis. 

Millington. Tennessee, NEE SA 13-038, Naval Energy and 

Environmental Support Activity, Port Hueneme, CA, 

November 1983. 

o NACIP Program Confirmation Study. Verification Phase. NAS 

Memphis, prepared by Geraghty and Miller, Tampa, Florida 

for the US Navy, Southern Division, Naval Facilities 

Engineering Command, Charleston, South Carolina, November 

1985. 

o Air Installation Compatible Use Zone (AICUZ) Study, 

prepared by (unknown) for US Navy, Southern Division, 

Naval Facilities Engineering Command, Charleston, SC, 

1981. 

o Letter dated 31 August 1989 from TDHE (Memphis) to NAS 

Memphis, granting permission for continuance of ongoing 

site work. 

Letters and Memoranda 

The following is a summary of correspondence between the US Navy 

and federal and state regulatory agencies (EPA Region IV and TDHE) . 
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o Letter dated 29 July 1986 from TDHE to NAS Memphis with 

comments on the 1983 Initial Assessment study and the 

1985 Verification study. 

o Letter dated 11 April 1989 from TDHE, to NAS Memphis with 

comments on the April 1987 RCRA Facility Assessment. 

o Letter dated 08 June 1989 from Southern Division, Naval 

Facilities Engineering Command, to Commanding Officer, 

NAS Memphis, wi th response to TDHE comments on NAS 

Memphis studies transmittal of 29 July 1989. 

Site No. 10 has not been the subject of special concern. 
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APPENDIX A 

TOPOGRAPHIC MAPS AND DRINKING WATER SOURCES 
FOR 

NAS MEMPHIS AND ADJACENT LAND 
(4 MILE RADIUS OF NAS) 

November 1989 



NOTE: Topographical maps not supplied with this submittal. 
Topographical maps were supplied for the 90% draft and 

will be supplied for the final document. 
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APPENDIX B 

GEOLOGIC MAPS 
FOR 

NAS MEMPHIS AND ADJACENT LAND 

November 1989 



NOTE NOTE NOTE 

Geologic maps are unavailable for a 4-mile radius of NAS Memphis. 

The 7.5' quadrangles geologic maps needed correspond to the 7.5' 

quadrangle topographic maps (i.e., the Brunswick, Drummonds, 

Millington, and Munford quadrangles): The subject area has not 

been geologically mapped, and preparation of geologic maps has not 

been scheduled. Hence, there is no projected availability date 

for these maps (Information provided by Mr. James Moore, Tennessee 

Division of Geology, Maps and Publications Department, Nashville, 

Tennessee, (615) 742-6696), 05 September 1989). 



APPENDIX C 

SITE PHOTOGRAPHS 
FOR 

NAS MEMPHIS SITE NO. 10 - NORTH-SIDE LANDFILL (EAST) 

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

September 1989 



site No. 10: North-side Landfill - Eastern section 

The Landfill was being filled and regraded at time photographs 

taken (8 September 1989). Photographs taken from location shown 

on accompanying site sketch. 



Photographs of site No. 10. North-side Landfill - Eastern 
Section. 
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APPENDIX 0 

PRELIMINARY ASSESSMENT FORM 
(EPA FORM 2070-12) 

FOR 

NAS MEMPHIS SITE NO. 10 - NORTH-SIDE LANDFILL (EAST) 
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MILLINGTON, TENNESSEE 
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· ... 

Preliminary Assessment 

(ERA Form 2070-12) 

FOR 

NAS Memphis Site No. 10 (North-Side Landfill) 

NAS MemphJs, Millingto~, Tennessee 

01 September 1989 



POTENTIAL HAZARDOUS WASTE SITE I.IDENTIFICA TlON 

SEPA PRELIMINARY ASSESSMENT 01 STATEr2S1TEHU .. SEFI 
TN 2 170 022 600 

PART 1 -SITE INFORMATION AND ASSESSMENT 

II. SITE NAME AND l.OCA nON 
01 srrENAME,&..,..~. fII~""'."" 02Nj{'~TttFeli'{p~SOR SPECIFIC I.OCAnOHIOEHnFIEII 

NAS MernJlhis Site No. 10 North-Side Landfill (inactive) 
03CtTY 06 STATE r~ ZIP COOE re COUNTY r7COUNloII co .... COOE OIST 
Millinqton TN 38054 Shelby 79 9th 

Ot COOAOINATES LATlT\JDE 

I 
LONGIT\JOE 

li. 20.. .AL."'ON a...a.~ 5..2 .!6...11 W Approx. Center of 13-acre (±) site 
10 OIIIECTlONS 10:.. ... . .--... ____ , 

Enter NAS Memphis ~t Kinser gate (North-side) from TN Hwy 205. Proceed north on 
5th Avenue to Dakar Street, turn left, proceed to access road No. 2. S.ite is North 
cd riP nf rn.:lrl nnnnc::itp intprc::prtinn 

III. RESPONSIBl.E PARnes 
OlOWNEII,,_ 02 SllIEETI _ __ ._ 

Commander. NAS Memo_hi s NAS Memphis 
03 CITY 0. STAT'l o~ ZIP COOf. 100 TEI.fPtotQNE NU"UR 

Mi 11 i nqton TN 38054 (901' 873-5101 OTOPERATOII tI ____ , __ oaSTAEET , ___ 

Commander, Public Works Division NAS Memphis 
OtCiTY 

I~~ATT~;~;o4Of. I I 2 TEl.fptotQHe NU"SER 
Mill i ngton (901,873-5209 

13 TYPE OF 0W1'<£~ ,c:-._ 
Cl .... PA/VATE ~ B. FEDERAL; _U.s ~a~~ , ..... ,,...., o C. STATE CD.COUNTY Cl E. MUNICIPAL 
o F O~ER: o G.UNKNOWN 

4s..c-.., 
'4 C-EI\iCP~"'TOA "" nFc .... TICNCHFU,C_. __ • 

CA. RCRA 3001 DATE RECElVEO: I , o B. UfllCONTROI..L..ED WASTE SlT'EIC'~ 'O~.' DATE RECEIVED: , I a C.NONE 
MOfII"'" ~ ... '1M ......,.., .. O&\" '1'( •• 

IV. CHARACTERIZA nON OF POTENTIAl. HAZARD 
01 ON SITE II<SP£CTION BY ,e:..,.. 11611W..." 

JO YES CAroe,J$ ,oS ,1989 C A.EPA o B. EPACONTRACTOA C C.STATE o C. OlliER CON'mACTOR 
C E. LOCAl. MEAl.lli OFFlClAL C F.O~ER: ONO .. QA'I '1M 

I_' 
CON'mACTOR NAMEISI: ERe Eo~jr:QDmeDta] aDd Eoer:g.ll Ser:~jces Co. 

02 SITE ST ... TUS,c:. .... _, OJ YEIoAS OF OPER ... TION 
I a A. ACTlVE ~B. INACnvE a C. UNKNOWN ] 95] ] 986 C UNKNOWN 

'!~YE"'" tJlilOfHG "fAA 

04 DESCRIPTION OF SUBST AI'oCES POSS;8I." ""'ESENT. KHO_. 011 Al.UGED 
Construction wastes and demolition rubble from NAS activities. No hazardous 
SUbstances NAS identified on site. 

o~ OESCFIIPTlON OF POTENnAl., .. AoLAAO TO EHVIIION"EHf AHDIOA POPuv.fIOH 

None 

V. PRIORITY ASSESSMENT 
01 ~CAITY FOR ""-SP£:~,c:-c,. ... ',...., _____ .CHC .... ,...-,.".,., ..... ~IJIWI"'" J 0-',.,..01,..,.,-. c...... ... -.c.-...., 

C A. t+IGH C S. MEOCUM C C. LOW lb C. NONE 
l--..c ... ~.....,,.,, ,--- , .............. ....-... , ,_~_,..,....... c ...... ~~ ........ __ , 

VI. INFORMATION A VAILABLE FROM 
01 COOOTACf 02 OF r • .-c. 0,......, ..... , 03 TEI.fPtotQNE "U"IIER 

Mr. George Robertson Public Works Engi neeri ng, NAS Memphis 1901 ) 873-520c 
Q4 PERSOOO AESPONSlBI.£ Fell ASSESoSWENT 05 AGiNCY 100 0RGN.t.U. flON r T TEI.fPtotQ'" NU"IIEII OIlD ... TE 
Mr. Robert Moser US Navy SOUTHDIV 

903' 743-0573 Se(;!t. 11 198~ 
WQItII'" :;,." ...... 

£1> ... FOIl .. l07g.12 17·. I I NAVl-A~t.NG~UM 

Charleston, SC 



POTENTIAL HAZARDOUS WASTE SITE 
I. IDENTIFICATION 

SEPA PRELIMINARY ASSE~MENT 0~S~A1£122S1i70~022 600 
PART 2· WASTE INFORMATION 

II. WASTE STATES. QUANTITIES. AND CHARACTERISTICS 

01 PP'lYSICALSiATES ·C""U"I"-MOI,,' 02 WASTE CU"'dITY AT $11£ 03 wASTE CHAR .. CTERISTICS ,1:_ ... __ " 
X~ A SOUD 

, .... ~J., ... , ........... 
, : E ~USU ;,.. I HIGHLY vo ..... nu 

:... E SlURRY : ......, .. ............." ... A TOllC 

'- I POWOER. FINES ; . " LIQUID TONS ~ I COAROSIVE ;,.. F INFECTIOUS ~. J EXPLOSIVE 

~ C 5LUDGE • • G GAS 
CUSIC YARDS unknown 

~ C III"000ACTIVE ... G ,.....~ ... A8LE •• K REAcnvE 
. . O. PEPoSISTENT _. " ICiNI UBU )( L IHCO ..... HISLE 

_ D OThE" 
.. NCT APPUCASLE 

,_, NC 01' ORUIoIS 

III. WASTE TYPE 

CATEGORY SUBSTANCE ....... E 01 GIIOSS "WOUN T ~2 UNIT OF "'E.tSURE 03CO ...... E .. T5 

SLU SLUOOE 

OLW OILY WASTE 

SOL SOLVENTS 

PSO PESTICIDES 

OCC OTMER ORGANIC CME'-4ICALS 

IOC INORGANIC CHEMICALS unknown CUblC yara Demol it ion rubble 
ACO ACIOS 

BAS BASES 

MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES .s..A_ ..... _~_ .... CAS_, 

01 C,lTEGORY C2 SUBSr .oNCE N ..... E 03 CAS "u"'BEIII O. STOR"GE OtSPOSAL ... U/oOOD 05 CONCE"rJlAfIOfo C6 ... e " SURE OF 
CCNC E" r ill .. r.,.. 

None 

V. FEEDSTOCKS s.. .... _ .. CAS_ .. 

C,lTEGOIIIY 0' FEEDSTOCK ...... E 02CAS"U"'BER CATEGOIIIY 0' FEEDSTOC" ~""l 32 CAS NU"'BEIII 

FOS None_ FOS 

FOS FOS 

FOS FOS 

FCS FOS 

VI. SOURCES OF INFORMA nON ·C •• u .................. .".., ................ ' ....... 

NAS Memphi s historical records and environmental reports. 



POTENTIAL HAZARDOUS WASTE SITE 
I. IDENTIFICA TION 

SEPA 01 SrATE~2 SITE NUIoIBEA 
PRELIMINARY ASSESSMENT TN 170 022 600 

PART 3· DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II. HAZARDOUS CONDITIONS AND INCIDENTS 

01 .: A. Gi'lOUNOWATER CONT AMINA TlON 02 C 08SCRVED (OA TE I ;: POTENTlA1. ... AU.EGEO 
03 POPULATION POTENTIALLY AFFECTEO: 0 O. NARRA TlVE OESCRIPTION .. 

None 

01 ~ B. SURFACE WATER CONTAMINATION 02': CBSERVEOIOATE I C POTENTI"'- :.... AL..L.EGEO 
03 POPULATION POTENTIALLY AFFECTEO. 0 O. NARRA TillE OESCRIPTION 

None 

01 ;: C ceNT AMINA noN OF AIR 0 02;: OBSERveO(OATE I :: POTENTIA1. :: ALLEGeO 
03 POPULATION POTENTIALLY AFFEC"TEO: a. NARRATIVE OESCRlPTlON 

None 

01 _ 0 FIRE-EXPLOSIve CONOInoNS 0 02 .: OBSERVEO (OATE I ::.. POTENTIAL _ AU.EGEO 
03 POPULATION POTENTIALL" AFFECTEO O. NARRATIve OESCRIPTION 

None 

01 ;: E. OIRECT CONTJ.CT 0 02 = OBSERVEOIOATE I .: POTENTI"'- .: AU.EGEO 
03 POPULATION POTENTIALLY AFFECTEO' O. !'tARRA TlVE oeSCRIPTlON 

None . 
D 1 :: F CCNT AMINATION OF SOIL 02:: OBSERVEOIOATE , .:: POTENTI"'- •• ALLEGEO 
03 AREA POTENTIAU.. Y AFFECTEO: a O. NARRA TIllE OESCRlPTlON ,-

None .. 

Ol:':G ORINKINGWATERCONTAMINATION 
.0 02 :. OBSERVEO lOA TE I ;: POTENTIAL •• ALL.EGEO 

03 POPULATION POTENTIALL Y AFFECTEO O. NARRA TlVE OESCRIPTION 

None 

01 :; H. WeAKER EXPOSURE.INJURY 02 C 08SCRIIEOIOATE , :: POTENTIAl.. :: ALLEGEO 
03 WORKERS POTENTIALLY AFFECTEO: 0 O.!'tARRATlVE OESCRIPTlON 

None 

01 .: I. popuu. TlON EXPOSURE. INJURY 0 02:: OBSERIIEOIOATE. , C POTENTIAL :: A1.L.EGEO 
03 POPULA TION POTENTIALLY AFFECTEO. O. NARRATIVE OESCRIPTION 

None 
\ 



·POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICAnON 

~EPA PRELIMINARY ASSESSMENT °Ht~102lioo22 600 PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II. HAZARDOUS CONDmONS AND INCIDENTS .c_, 
01 !: J. DAMAGE TO FlORA 02 a OSSERVEO (DATE: I a POTEHTlAI. a ALLfGCO 
~ NAAAA TIVE DESCRIPTION 

None 

01 Cit OAMAGE TO FAUNA 020 OBSERVED (DATE: I o POTENT\A1. C! "'-UG£O 0. NARRATIVE DESCRIPTION , __ ., __ , 

None 

01 a L. CONT AM INA TION OF FOOD CHAIN 020 06SERVED (DATE: I a POTENTW. C ALLfGEO 
04 NARRA nve DESCRIPTION 

None 

01 eM UNSTABU: CONTAINMENT OF WASTES 02 = OBSERVED IDATE I C POTENTW. C~D 
fSO .. ,..,..,,·.' ........... &_ .... ~, 

03 POPUIJI'l1ON POTENTWJ.Y AFFECTE.O: 04 NARRATIVE oeSCRlPT1ON 

Not applicable 
.,-

01 eNDAMAGE TO OFFSlTE PROPERTY C!2 !: O~ (DATE. I C POTENTlAL C AU.fGCO 
~ NARRA nve DESCRIPTION 

None 

01 C O. CONTAMINAnONOFscwERS.STORMORAINS. WWTJ'. 02 = OBSERVED (DATE. J '- POT£N'T\Al. C AU.fuEO 
04 NARRA TlVE OESCRIPTION 

None 

01 !: P IU.EGAl..UNAUTl-IQRIZEDDuMPtNG 02!: OSSERVEDIDATE. J C POTENTIAL. C A~uEO 
04 NARRA nve DESCRIPTION 

None 

05 DESCRIPTION OF ANY OTl1E;:t t<NOWN. POTENTIAL. OR AU.EGEO H~OS 

None 

III. TOTAL POPULATION POTENTIALLY AfFECT£D: I~one 

IV. COMMENTS 

No releases/no hazardous materials were identified. 

v. SOURCES Of INFORMAT10N ·c; ....... c .... ..-............ ___ •• _, 

NAS Memphis hi stori cal records . and envi ronmenta 1 reports . 

EPA FOAM 2070.'217·. 'I 



APPENDIX E 

SITE SCREENING ANALYSIS: 

HAZARD RANKING SYSTEM (HRS 1) 

PRELIMINARY AND PROJECTED SCORES 

FOR 

NAS MEMPHIS SITE NO. 10 - NORTH-SIDE LANDFILL (EAST) 

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

November 1989 



HRS DOCUMENT A nON RECORDS 

NAS MEMPHIS SITE NO. 10 

SITE SCREENING ANALYSIS 

(PRELIMINARY AND PROJECTED SCORES) 



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

DOCUMENTA nON RECORDS 
FOR 

HAZARD RANKING SYSTEM 

Author: H. Bryson 
Date: 9/10/89 

INSTRUCTIONS: As briefly as possible summarize the information you used to 
assign the score for each factor (e.g., "Waste quantity = 4,230 drums plus 800 cubic 
yards of sludgeslt

). The source of information should be provided for each entry and 
should be a bibliographic-type reference. Include the location of the document. 

FACILITY NAME: NAS Memphis swr~u Site No. 10 - NAS North Side Demol ition 
Landfill (Eastern Portion) 

LOCATION: NAS Memphis (Northside), Millington, Tennessee 

DATE SCORED: 9 September 1989 

PERSON SCORING: Harry A. Bryson, CHMM 
ERC Environmental and Energy Services Co. 
Knoxville, Tennessee 

PRIMAR Y SOURCE(S) OF INFORMA nON (e.g., EPA region, state, FIT, etc.): 

NAS Memphis historical records and environmental reports. 

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION: 
None 

COMMENTS OR QUALIFICA nONS: 

Based on existing information. 

-1-



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

GROUND WATER ROUTE 

I OBSERVED RELEASE 

Contaminants detected (.5 maximum): 
None 

Rationale for attributing the contaminants to the facility: 

Author: H. BrysQn 
Date: 9/10/89 

Because the construction debris had been disposed at this location the site was 
included for preliminary consideration during NAS-wide RCRA Facility Assessment 
initiated in 1986. * * * 

2 ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern 

Name/ description of aquiferes) of concern: 

Memphis Sand (also called the "500 foot sand '1 Confined Aquifer, fine to 
coarse sand. . 

Depth(s) from the ground surface to the highest seasonal level of the saturated 
zone (water table(s» of the aquiferes) of concern: 

350 feet (approx.) 

Depth from the ground surface to the lowest point of waste disposal/storage: 

Assumed to be 20 feet or less 

-2-



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

Net Precipitation 

Mean annual or seasonal precipitation (list months for seasonal): 

49.3" 

Mean annual lake or seasonal evaporation (list months for seasonal): 

40" 

Net precipitation (subtract the above figures): 

9.3" 

Permeability of Unsaturated Zone 

Soil type in unsaturated zone: 

Author: H. Bryson 
Date: 9/10/89 

Memphis - Granular-Loring Association; disturbed fill in near-surface zone 
(assumes top 10-20 feet) 

Permeability associated with soil type: 

Moderate; the available data indicated the ~ermeability ~~ the soft gray clay 
found at the NAS site ranges from 5.2 x 10- to 15. x 10 em/sec. 

Physical State 

Physical state of substances at time of disposal (or at present time for generated 
gases): 

Nonhazardous inert or biodegradable construction wastes and demolition rubble. 

-3-



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 10 

3 CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 

Not Appl i cabl e 

Method with highest score: 

Not Applicable 

4 WASTE CHARACTERISTICS 

T oxici ty and Persistence 

Compound(s) evaluated: 

None identified. For Projected score, heavy metals are assumed. 

Compound with highest score: 

Author: 
Date: 

H. Bryson 
9/10/89 ... 

Not applicable to Preliminary score. 
of 3, toxicity of 2, for T&P score of 

For projected score, assumed persistence 
15. 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those with a 
containment score of 0 (Give a reasonable estimate even if quantity is above. 
maximum): 

Zero 

Basis of estimating and/or computing waste quantity: 

Not appl i cabl e. None has been i denti fi ed. For projected score, a HWQ score of 
1 was read. 

* * * 



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

5 TARGETS 

Ground Water Use 

Use{s) of aquiferes) of concern within a 3-miIe radius of the facility: 

Author: H. Bryson 
Date: 9/10/89 

Memphis Sand Aquifer used for drinking water by NAS, City of Millington. 

Distance to Nearest Well 

Location of nearest well drawing from aquifer of concern or occupied building not 
served by a public water supply: 

NAS Memphis wells. 

Distance to above well or building: 

Approximately 1/2 mile. 

Population Served by GrotDld Water Wells Within a 3-Mile Radius 

Identify water-supply wells(s) drawing from aquiferes) of concern within a 3-mile 
radius and populations served by each: 

NAS Memphis - 2000 permanent (approx.) 
City of Millington - 20,000 (approx.) 

Computation of land area irrigated by supply welI(s) drawing from aquiferes) of 
concern within a 3-mile radius, and conversion to population {I.5 people per acre>: 

None 

Total population served by ground water within a 3-mile radius: 

22,000 (approx.) 

-5-



QA Review Draft: Author: H B . . . rysofi, .' 
Site Name NAS Memphi s - SWMU Site 10 Date: 9/10/89 .:':" 

SURFACE WATER ROUTE 

I OBSERVED RELEASE 

Contaminants detected in surface water at the facility or downhill from it (5 
maximum): 

None 

Rationale for attributing the contaminants to the facility: 

Not appl icable 

2 ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain 

A verage slope of facility in percent: 

3% (when grading complete) 

* * * 

Name/description of nearest downslope surface water: 

Drainage ditch on west side of site; drains to Big Creek Drainage Canal to 
southwest, thence to Mississippi River. 

Average slope of terrain between facility and above-cited surface water body in 
percent: 

3% 
, 

Is the facility located either totally or partially in surface water? 

No 

-6-

'. 



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 10 

Is the facility completely surrolD1ded by areas of higher elevation? 

No 

1-Year 24-Hour Rainfall in Inches 

3.25" 

Distance to Nearest Downslope Surface Water 

Author: H. Bryson 
Date: 9/10/89 

Zero feet. (Surface water is drainage ditch that forms west boundary of site). 

Physical State of Waste 

Inert (or nearly so) inorganic materials 

......... 

3 CONTAINMENT 

Containment: 

Method(s) of waste or leachate containment evaluated: 

Abandoned landfill/dump. Currently being filled will clean topsoil and regrade. 

Metho~ with highest score: 

Uncontrolled landfill (3) 

-7-



QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 10 

Author: H Bry'son'. -:;
Date: 9/10789 ;. . : ~. 

4 WASTE CHARACTERISTICS 

T oxici ty and Persistence 

Compound(s) evaluated: 

None identified. For projected score, heavy metals are assumed. 

Compound with highest score: 

Not applicable. For projected score, heavy metals are assumed (score = 3 for 
persistence, score = 2 for toxicity) for projected score of 15. 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those with a 
containment score of 0 (Give a reasonable estimate even if quantity is above 
maximum): 

Zero. For projected score, HWQ score of 1 assumed. 

Basis of estimating and/or computing waste quantity: 

No hazardous waste has been identified. 

* * * 
, TARGETS 

Surface Water Use 

Use(s) of surface water within J miles downstream of the hazardous substance: 

Non-potable water for livestock, wildlife, aquatic biota score = 0 
for projected score, a score of 1 was assumed. 

-8-
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QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

Is there tidal influence? 

No 

Distance to a Sensitive Environment 

Distance to .5-acre (minimum) coastal wetland, if 2 miles or less: 

Not appl i cabl e 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 

Not applicable 

Author: H Bryson 
Date: 9/10/89 

Distance to critical habitat of an endangered species or national wildlife refuge, if 
I mile or less: 

Not applicable 

Population Served by Surface Water 

Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or 1 mile 
(static water bodies) downstream of the hazardous substance and population served 
by each intake: 

None 

-9-



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

QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

Author: H. Bryson- ;~, 
Date: 9/10/89 ·· .. :.}~ 

Computation of land area irrigated by above-cited intake{s} and conversion to 
population (1.5 people per acre): 

Not appl i cabl e 

Total population served: 

Zero 

Name/description of nearest of above-cited intakes: 

None known 

Distance to above-cited intakes, measured in stream miles: 

Not appl i cabl e 

-10-



QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 10 

AIR ROUTE 

1 OBSERVED RELEASE 

Contaminants detected: 

None 

Date and location of detection of contaminants: 

Not applicable 

Methods used to detect the contaminants: 

Not appl; cabl e 

Rationale for attributing the contaminants to the site: 

Not applicable 

2 WASTE CHARACTERISTICS 

Reactivity and Incompatibility 

Most reactive compomd: 

None 

Most incompatible pair of compounds: 

None 

.. * * 

-11-

Author: H. Bryson 
Date: 9/10/89 

". 



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

Toxicity 

Most toxic compound: 

None 
Hazardous Waste Quantity 

Total quantity of hazardous waste: 

None 

Basis of estimating and/or computing waste quantity: 

None identified 

* * * 

3 TARGETS 

Population Within If-Mile Radius 

Circle radius used; give population, and indicate how determined: 

Q!o " ~~ 0 to 1 mi o to 1/2 mi 

22,000. Permanent NAS, City population 

Distance to a Sensitive Environment 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 

Not applicable 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 

Not applicable 

-12-

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

Author: H. Bryson 
Date: 9/10/89·. ':'-

o .to "mi 



QA Review Draft: 
Site Name NAS Memphi s - SWMU Si te No. 10 

Distance to critical habitat of an endangered species, if 1 mile or less: 

Not appl i cabl e 

Land Use 

Distance to commercial/industrial area,.if 1 mile or less: 

Approximately 1/4 mile 

Author: H. Bryso 
Date: 9/10/89 

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less: 

Not applicable 

Distance to residential area, if 2 miles or less: 

Approximately 1/4 mile 

Distance to agricultural land in production within ~t.5_yearsJJLI _~_gfLo_r les~; __ _ . - - ~ - - - ------ - _ .. 

Zero (50~thwe5tern portion of adjacent Site No. 60 "i5 under cultivati~n) 

Distance to" prime agricultural land in production within past .5 years, if 2 miles or 
less: 

Not applicable 

Is a historic or landmark site (National Register of Historic Places and National 
Natural Landmarks) within the view of the site? 

No 

-13-



QA Review Draft: 
Site Name NAS Memph; s - SWMU Site No. 10 

FIRE AND EXPLOSION HAZARD 

1 CONTAINMENT 

Hazardous substances present: 

None 

Type of containment, if applicable: 

Not applicable 

2 WASTE CHARACTERISTICS 

Direct Evidence 
Type of instrument and measurements: 

Not applicable 

I gnitability 
Compound used: 

Not appl i cabl e 

Reactivity 
Most reactive compound: 

Not appl i cabl e 

Incompatibility 
Most incompatible pair of compounds: 

Not appl icabl e 

......... 

-14-

Author: H. ' Bryson-: . 
Date: 9/10/89 ~: .. : 



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 10 

Hazardous Waste Quantity 
Total quantity of hazardous substances at the facility: 

Zero 

Basis of estimating and/or computing waste quantity: 

None identified 

3 TARGETS 

Distance to Nea~est Population 

1/4 mile (approx.) 

Distance to Nearest Building 

400 feet (approx.) 

Distance to Sensitive Environment 
Distance to wetlands: 

> 5 miles 

Distance to critical habitat: 
/5 miles 

Land Use 

* ...... 

Distance to commercial/industrial area, if 1 mile or less: 

1/4 mile (approx.) 

-15-

Author: H. Bryson 
Date: 9/10/89 



QA Review Draft: 
Site Name NAS Memph is - SW~1U Site No. 10 

Author: H. Bryson 
Date: 9/10/89 . ','::.:': 

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less: 

Not appl icable 

Distance to residential area, if 2 miles of less: 

1/4 mile (approx.) - Navy Road 

Distance to agricultural land in production within past , years, if 1 mile or less: 

Zero. (southwest corner of site in cUltivation) 

Distance to prime agricultural land in production within past' years, if 2 miles or 
less: 

Not applicable ( >2 miles) 

Is a historic or landmark site (National Register of Historic Places and National 
Natural landmarks) within the view of the site? 

No 

Population Within 2-Mile Radius 

10,000 

Buildings Within 2-Mile Radius 

2,000 

-16-
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QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 10 

DIRECT CONTACT HAZARD 

I OBSER YEO INCIDENT 

Date, location, and pertinent details of incident: 

None 

* * * 

2 ACCESSIBILITY 

Describe type of barrierCs}: 

None 

* * * 

3 CONTAINMENT 

Type of containment, if applicable: 

None 

*** 

4 WASTE CHARACTERISTICS 

Toxicity 

Compounds. evaluated: 

None identified 

Compound with highest score: 

Not applicable 

* * * 

-17-

Author: H. Bryson 
Date: 9/10/89 



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 10 

5 TARGETS 

Population within a I-mile radius: 

Author: H. Bryson 
Date: 9/10/89 . - ~'. 

Approximately 10,000 (NAS permanent + transient, plus local off-station residences) 

Distance to critical habitat of endangered species: 

>5 miles 

-18-



APPENDIX E-l 

HAZARD RANKING SYSTEM (HRS 1) 

PRELIMINARY HRS SCORES 

FOR 

NAS MEMPHIS SITE NO. 10 - NORTH-SIDE LANDFILL (EAST) 

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

November 1989 



Facility name: NAS Memph isS He No. 10 

Wx4~n: __ ~NA~S~M~e~m~ph~'~'s~(~N~or~t~h~s~i~de~)~M~i~l~l'~·n~g~t~o~n.,~T~e~n~n~es~s~e~e~ __________________ __ 

IV EPA R89IO:"l: _____________________________________________________ _ 

Person(s) in charge of the faolity: Captain Jerry (NMI) Baker, Jr., USN 

Commanding Officer, NAS Memphis 

Milljngton. Tennessee 

Nam.ofRevi.w.r. Harry A. Bryson Oat.: 10 September 1989 
General descnption of tn. faCility: 

(For example: landfill, surlace impoundment. pile, container, types of hazardous substances: locatIOn ot the 
'acUity: OQntamlnabOn rcute of m.a,or c:oneem: types of InformatIOn needed for ratJng: ag.ncy actIOn. etc.) 

Former Demol Hion Rubbl e Landfill/dump. No known hazardous waste disposal. 

Site is presently being filled and graded under TDHE supervision 

Scores: SM· a (Sgw. a 

SFE· a 
Soc ·0 

HRS COVER SHEET 

PRELIMINARY SCORE 



Ground Water Route Work Sheet I 

Rating Factor 
Assigned Value Multi-

Score Max. Ret. 
,Circle One~ pller Score (Section) 

OJ Observed Release @) 45 1 a 45 3.1 

If observed release is given a score of 45, proceed to line I!]. 
" observed release is given a score ot 0, proceed to line [I). 

[I) Aoute Characterastics 

®.1 
3.2 

Depth to Aquifer ot 2 3 2 a 6 
Concern 

1 2 @ Net Precipitation 0 1 3 3 
Permeacllity ot the 0 1 ~ 3 1 2 3 
Unsaturated Zone 

Physical State @1 2 3 1 a 3 

Total Route Characteristics Score 5 15 

rn Containment 0 1 2@) 1 3 3 3.3 

0 Waste Characteristics 
(9)3 

3.4 
Toxicity I Persistence 6 9 12 15 18 1 a 18 ( Hazardous Waste (9)1 2 3 4 5 8 7 8 1 a 8 
Quantity 

-

Total Waste Characteristics Score a 28 

rn Targets 3.5 
Ground Water Use 0 1 @ 3 3 6 9 

Distance to Nearest 
} 19 

4 6 8 10 1 35 40 
Weill Population 16 18 20 
Served 24 JO 32~ 40 

Total Targets Score 41 49 

m If line m is 45, multiply m x0 xl]] 
If line OJ is O. multiply rn x rn x 0 x rn a 57.330 

C"'" 

m Divide line m by S7.JJO and multiply by 100 Sgw· a -) 



Surface Water Route Work Sheet 

Rating Factor 
Assigned Value Multi-

Score 
Max. Ret. 

(Circle One) olier Score (Section) 

m Observed Release G> 45 1 0 45 4.1 

If observed release Is given a value ot 45, proceed to line [!]. 
If observed release Is ,Iven a value ot O. proceed to line m 

m Route Characteristics 4.2 

Facility Slope and Intervening @ 1 2 3 1 0 3 
Terrain 

1-yr. 24-hr. Rainfall 0 1 ~g5 1 3 3 
Distance to Nearest Surface 0 1 2 6 e 
Water 

@>1 Physical State 2 3 1 0 3 
,,-

Total Route Characteristics Score 9 15 

rn Containment 0 1 20 1 3 3 ".3 

m Waste Characteristics 

~~ 
..... 

0 
. 

Toxicity I Persistence e 9 12 15 18 1 18 
Hazardous Waste 2 3 4 5 8 7 8 1 0 8 
Quantity 

Total Waste Characteristics Score 28 
0 

m Targets - ".5 
Surface Water U.e ~ 1 2 3 3 0 9 
Distance to • Sensitive 1 2 3 2 0 8 

Environment 

} (g) 4 Population Served I Distance 6 8 10 1 0 40 
to Water Intake 12 16 18 20 
Downstream 24 30 32 35 40 

Total Targets Score 0 55 

rn If line OJ is 45. multiply m x 0 x Gl 
If line m is O. multiply m x rn x m xl]] 0 64,350 

[lJ Divide line (]] by 64.J50 and multiply by 100 Ssw - 0 



Air Roule Work Sheet .I 

Rating Factor 
Assigned Value Multi-

Score Max. ~ef. 
(Circle One) plier Score (Se-:! ; ~~) 

(] Observed Release ()) 45 1 a 45 5. 1 

Date and Location: Not applicable 

Sampling Protocol: Not applicable 

It line OJ is O. the S. - O. Enter on line rn 
If line m Is 45. then proceed to line 111 

rn Waste Characteristics 5.2 
Reactivity and 0 1 2 3 1 3 
Incompatibility 

Toxicity 0 1 2 3 3 9 
Hazardous Waste 0 1 2 3 4 5 8 7 8 1 8 
Quantity 

Total Waste Characteristics Score 
N/A 

20 

rn Targets 5.3 
Population Within · } 0 9 12 15 18 1 30 
4-Mlle Radius 21 24 27 30 

Distance to Sensitive 0 1 2· . 3 2 6 
Environment 

Land Use 0 1 2 3 1 3 

.-

Total Targets Score 
N/A 

39 

.. -
0 

Multiply m m rn 35.100 x X a 

m Divide line m by 35. 100 and multiply by 100 Sa - a e 



S S2 

Groundwater Route Score (Sgw) a a 

Surface Water Route Score (Ssw) a a 

Air Route Score (Sa) a a 

s2 + S2 + s2 
a gw sw a 

V S2 + S2 + s2 
gw sw a a 

V 52 + S2 + S2 /1.73 
gw sw a - SM- a 

WORKSHEET FOR COMPUTING SM 



Fire and Explosion Work Sheet t-
Rating Factor 

Assigned Value Multi-
Score Max., Ref. I"-

(Circle One) pller Score (Section) 

m Containment G) 3 1 
1 

3 7.1 

ill Waste Characteristics 7.2 
Direct Evidence ~ 1 2 

3 1 0 3 
Igni tabill ty 3 1 0 3 
Reactivity ~ 1 2 

3 1 0 3 
Incompatibility 1 • 2 3 1 0 3 
Hazardous Waste 1 2 3 4 5 6 7 8 1 0 8 
Quantity 

-
Total Waste Characteristics Score 

0 
20 

I] Targets 7.3 
Distance to Nearest 0 1 2 ®4 5 1 3 5 
Population 

(1)2 Distance to Nearest 0 3 1 1 3 
Building 

(9)1 
I"-

Distance to Sensitive 2 3 1 0 3 
Environment 

Land Use 0 1 2~ 1 3 3 
Population Within 0 1 2 3 46) 1 5 . 5 
2-Mile Radius 

Buildings Within 0 1 2 3 ~ 5 1 4 5 
2-Mlle Radius 

Total Targets Score 24 
16 

m Multiply OJ x m x [] 1.440 
0 

[II Divide line [!] by 1.440 and multiply by 100 S Fe • 0 't 



Cirect Contact Work Sheet 

Rating Factor 
ASSigned Value Multi-

Score Max. Ref. 
(Circle One) pUer Score (Section) 

OJ Observed Incident CV 45 1 45 8.1 
0 

If line (!] Is 45. proceed to line m 
If line m is O. proceed to line rn 

m Accessibility 0 1 2® 1 3 3 8.2 

rn Containment 0 @ 1 15 15 8.3 

m Waste Characteristics 
@1 Toxicity 2 3 5 0 15 8.4 

rn Targets 8.5 
Population Within a 0 1 2 3 4@ 4 20 20 

1-MJle Radius 
Olstance to a (])1 2 3 4 0 12 
Crltlc.aJ Hablla.t 

-

- . 

Total Targets Scor. 
20 

32 

rn If line OJ is 45. multiplY OJ x 0 x rn 
If line m is O. multiply m x rn lC m x Gl 0 21.600 

0 Oivlde line []] by 21.600 and multiply by 100 SOC • 0 



APPENDIX E-2 

HAZARD RANKING SYSTEM (HRS 1) 

PROJECTED HRS SCORES 

FOR 

NAS MEMPHIS SITE NO. 10 - NORTH-SIDE LANDFILL (EAST) 

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

November 1989 



Facility name: NAS Memphis Site No. 10 

Ux4~n: __ ~NA~S~M~e~m~p~hl~'s~(~N~o~rt~h~s~i~d~eL)~.~M~i~l~l~in~g~t~o~n~. __ T~e~n~n~e~ss~e~e~ __________________ __ 

EPA Regiol'l: _____ I_V _____________________________________________________ _ 

Person(s)inchargeo'the'aolity: Captain Jerry Baker. Jr .• USN 

Commanding Officer. NAS Memphis 

Millington. Tennessee 

Name 0' Reviewer. Harry A. Bryson Oat.: 10 September 1989 

General descnption of tne 'acdity: 

(For example: landfill, surface impoundment. pile. container. types of hazardous substances: locatIOn 0' the 
'acUity; CQntamlMbOn route of ma,ot c:onc:am; types of IntormabOn needed tOt rating: agency acuon. etc.) 

Former Demolition Rubble landfill/dump. No known hazardous waste disposal 

Site is presently being filled and graded under TDHE supervision 

Scores: SM • 10.3 (Sgw. 17. 25sw • 4. 7 Sa:a a ) 
SFE· O· 

Soc· 41.7 

HRS COVER SHEET 
PROJECTED SCORE 



Ground Water Route Work Sheet I 

Rating Factor 
ASSigned Value Multi-

Score Max. Ret. 
(Circle One) pller Score (Section) 

(Il Observed Release (9) 45 1 0 45 J . 1 

It observed release is given a score of 45, proceed to line m. 
It observed release is given a score or 0, proceed to line m· 

m Route Characteristics 

@.1 
3.2 

Depth to Aquifer of 2 3 2 0 6 
Concern 

26) Net Precipitation 0 1 1 3 3 
Permeatnlity of the 0 1 (V3 1 2 3 
Unsaturated Zone 

Physical State (9)1 2 3 1 0 3 

Total Route Characteristics Score 
5 

15 

rn Containment 0 1 2 @ 1 
3 

3 3.3 

m Waste Characteristics 3.4 
Toxicity I Persistence 0 3 6 9 12 ~18 1 15 18 ( Hazardous Waste 06)2 3 4 5 8 7 8 1 1 8 
Quantity 

. 

Total Waste Characteristics Score 28 
16 

m Targets 3.5 
Ground Water Usa 0 1 (V 3 3 6 9 
Distance to Nearest 

} 1~ 
4 6 8 10 1 35 40 

Weill Population 16 18 ~ 
Served 24 30 32 5 40 

Total Targets Score 41 49 

[!] It line OJ is 45, multiply m xl] x rn 
It line (!] is O. multiply rn x rnx(!] xm 9840 57.330 

r-

m Divide line I]] by 57.330 and multiply by 100 Sgw· 17.2 _"1 



Surface Water Route Work Sheet 

Rating Factor 
Assigned Value Multi- Score Max. Ref. 

(Circle One) ptier Score (SeCtion) 

m Observed Release @ 45 1 0 45 4.1 

If observed release Is given a value of 45, proceed to line 0. 
If observ~ release Is elven a value of 0, proceed to line m. 

m Route Characteristics 4.2 
Facility Slope and Intervening @1 2 3 1 0 3 
Terrain 

:~ 1-yr. 24-hr. Rainfall 0 1 1 3 3 
Clstance to Nearest Surface 0 1 2 6 8 
Water 

PhySical State (9)1 2 3 1 0 3 

Total Route Characteristics Score 9 15 

rn Containment 0 1 28) 1 3 3 4.3 

(!] Waste Characteristics 4.4 
Toxicity I Persistence 0 3 8 9 12 ~18 1 15 18 
Hazardous Waste o d) 2 3 4 5 8 7 8 1 1 8 
Quantity 

Total Waste Characteristics Score 16 28 

rn Targets -- 4.S 
Surface Water Uae o (j) 2 3 3 3 9 
Clstance to a Sensitive @1 2 3 2 0 8 
Environment 

~ Population Served/Olstance 
) 1~ 8 8 10 1 4 40 

to Water Intake 18 20 
Cownstre~m 24 30 32 35 40 

Total Targets Score 7 55 

[!] If line OJ is 45, multiply m x m )( Gl 
If line [!] is 0, multiply m x rn x m xm 3024 64,350 

[!] Civide line o by 6.4,350 and multiply by 100 Ssw - 4.7 



Air Route Work Sheet J 
Rating Factor 

ASSigned Value Multi-
Score Max. ~ef. " . 

(Circle One) al ier Score ISe-::::n) 

OJ Observed Release @ 45 1 45 5.1 
0 

Date and location: Not applicable 

Sampling Protocol: Not applicable 

If line m is 0, the S. - o. Enter on line m 
If line [I] Is 45, then proceed to line rn 

rn Waste Characteristics 5.2 
Reactivity and 0 1 2 3 1 3 
Incompatibility 

Toxicity 0 1 2 3 3 9 
Hazardous Waste 0 1 2 3 4 5 8 7 8 1 8 
Quantity 

'--

Total Waste Characteristics Score N/A 20 

rn Targets 5.3 
Population Within · } 0 9 12 15 18 1 30 
4-Mlle Radius 21 24 27 30 

Distance to SenSitive 0 1 2· . 3 2 6 
Environment 

Land Use 0 1 2 3 1 3 

Total Targets Score N/A 39 

lIJ 
Multiply OJ rn m 35.100 x X 0 

rn Divide line m by 35.100 and multiply by 100 Sa - 0 e 



s 

Groundwater Route Score (Sgw) 
17.2 295.84 

Surface Water Route Score (Ssw) 
4.7 22.04 

Air Route Score (Sa) 0 0 

52 + 52 + S! 
gw sw 317.93 

v' 52 + 52 + 5! 
gw sw 17.83 

V 52 + 52 + S2 /1.73 
gw sw a - SM" 10.3 

WORKSHEET FOR COMPUTING SM 



Fire and Explosion Work Sheet t-
Aating Factor 

Assigned Value I Multi· Max. Ret. ~ 

(Circle One) clier Score 
Score (Section) 

m Containment G) 3 1 1 3 7.1 

rn Waste Charactenstics 7.2 
Direct Evidence (9) 3 1 0 3 
Ignitabillty @1 2 3 1 0 3 
Reactivity &>1 2 3 1 0 3 
Incompatibility $1,2 3 1 0 3 
Hazardous Waste 1 2 3 4 5 6 7 8 1 0 8 
Quantity 

Total Waste Characteristics Score 0 20 

rn Targets 7.3 
Distance to Nearest 0 1 2 @4 5 1 3 5 
Population 

o (i) 2 Distance to Nearest 3 1 1 3 (~ BuildIng 
(9) Distance to Sensitive 1 2 3 1 0 3 

Environment 
2@ Land Use 0 1 1 3 3 

Population Within 0 1 2 3 4(V 1 
5 

. 5 
2·Mile Radius 30 5 Buildings Within 0 1 2 1 4 5 
2·Mlle Radius 

TOlal Targets Score 16 24 

0 Multiply [] X []] x [] 0 
1,440 

....... 

rn Divide line m by 1,440 and multiply by 100 S FE • ' 0 ~ 



Direct Contact Work Sheet 

Rating Factor 
Assigned Value Multi-

Seore Max. Ref . 
(Circle One) pJier Score (Section) 

ill Observed Incident (i) 45 1 45 8.1 a 
If line OJ Is 45, proceed to line m 
If line [!] is O. proceed to line m 

m Accessibility 0 1 2@) 1 3 3 6.2 

rn Containment 0 ® 1 15 15 6.3 

m Waste Characteristics 
1 (i) 3 Toxicity 0 5 10 15 6.4 

rn Targets 8.5 
Population Within a 0 1 2 3 46) 4 20 20 

1-Mlle Radius 
(]) Distance to • 1 2 3 .. a 12 

Critical Habitat 

Total Targets Scor. 32 
?O 

[!] If line OJ is 45. multl:JIY m x 0 x rn 
If line m is O. multiply III x rn x m xG] 21,600 

9000 

0 Divide line @] by 21,600 and multiply by 100 SOC - 41. 7 
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FOREWORD 

This Preliminary Assessment (PA) Report was generated to provide 

documentation for NAS Memphis site No. 11 as required by the 

rules and regulations implementing the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) 

of 1980, as amended by the Superfund Amendments and 

Reauthorization Act (SARA) of 1986. This report is formatted per 

the current PA report outline preferred by the Tennessee 

Department of Health and Environment (TDHE) under the US 
Environmental Protection Agency (EPA) Region IV - state of 
Tennessee Preliminary Assessment/Site Inspection (PS/SI) 
cooperative Agreement Program. 

The PA report is the basic decision document for TDHE's use in 

deciding the disposition of a potentially contaminated site. 

Based on the content of the PA report, TDHE determines whether a 

site requires no further study, or whether an SI is warranted. 

Normally, an SI is warranted (1) if there is strong evidence, 
visual or otherwise, of site contamination, or (2) if available 
site information provided in the PA is insufficient to make a 

determination of site conditions. 

A revised RCRA Facility Assessment (RFA) was prepared in August 

1989 for sixty (60) sites at NAS Memphis that were tentatively 

identified as having potential for environmental contamination. 

Twelve of these sites (Sites No. 1 through 12) have been 

recommended by the Navy for further investigation under CERCLA. 

Plans for a Remedial Investigation/Feasibility Study (RI/FS) of 

sites No. 1 through 9 are in progress. This site (Site No. 11) 

and Sites No. 10 and 12 have a low probability of contamination, 

and are being recommended by the Navy for removal from further 

consideration as potentially contaminated sites. This report and 

similar reports for sites No. 10 and 12 were prepared to provide 

supporting documentation of site conditions. 

ii 



Sites No. 13 through 60 are variously being recommended by the 

Navy for no further action, further investigation under RCRA, or 
inclusion in the Navy's UST program. 

, 
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GLOSSARY AND LIST OF ACRONYMS 

ARAR - applicable or relevant and appropriate requirements. 

Bench scale - Treatability tests performed on a small scale, 
usually in a laboratory, to better define parameters of a 
treatment technology. 

CAA - Clean Air Act. 

CERCLA - Comprehensive Environmental Response, compensation, and 
Liability Act of 1980, also known as Superfund: Amended in 1986 
by the Superfund Amendments and Reauthorization Act (SARA). 

CRP - Community Relations Plan. 

CWA - Clean water Act. 

DOD - Department of Defense. 

DQO - Data quality objectives: statements that specify the data 
needed to support decisions regarding remedial response 
activities. 

Excess lifetime cancer risk - The potential for cargiongenic 
effects from exposure to one or more chemicals. 

FS - Feasibility Study. 

General Response Action - General types of action, such as 
containment, that may be taken to achieve exposure limits 
specified by remedial action objectives. 

GAC - Granular activated carbon; used for absorption of organic 
contaminants and trace heavy metals. 

GALLEY - Navy term for kitchen and cooking apparatus. Expanded 
to include entire food service facility (dining hall or mess 
hall) . 

HRS - Hazard Ranking System, Appendix A of the NCP. 

HRS Score - Total migration score (SM) calculated for use of the 
HRS. 

Innovative technologies - Technologies that are fully developed 
but lack sufficient cost or performance data for routine use at 
CERCLA sites. 

viii 



Lead agency - The agency, either the EPA, Federal agency, or 
appropriate state agency having primary responsibility and 
authority for planning and executing the remediation at a site. 

MCL - Maximum contaminant level: Established under the Safe 
Drinking water Act. 

MCLG - Maximum contaminant level goal: Established under the 
Safe Drinking Water Act. 

NAAQS - National Ambient Air Quality Standards. 

NCP - National oil and Hazardous Substances contingency Plan. 

NEPA - National Environmental Policy Act of 1969, as amended. 

NPDES - National Pollutant Discharge Elimination System. 

NPL - National Priorities, Appendix B of the NCP. 

O&M - operation and Maintenance. 

OSHA - Occupational Safety and Health Administration. 

OSWER - Office of Solid Waste and Emergency Response (USEPA). 

Operable unit - A discrete action that comprises an incremental 
step(s) toward a final remedy. Operable units may address 
geographic portions of a site, specific site problems, or this 
initial phase of an action. 

PA - Public Affairs. 

PAO - Public Affairs Office (R). 

PA/SI - preliminary Assessment/Site Inspection. 

Pilot scale - Treatability tests performed on a large scale to 
simulate the physical, as well as chemical, parameters of a 
process. 

POTW - Publicly owned treatment works, as defined by US 
Environmental Protection Agency at 40 CFR 122 (see STP). 

Present Worth Analysis - A summary of costs to be incurred over a 
period of time, discounted to the present. 

PRO - Preliminary Review Document. 

Rating Value - Rating factor numeral assigned in using the HRS. 
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RCRA - Resource Conservation and Recovery Act. 

RD/RA - Remedial Design/Remedial Action. 

RD - Remedial design. 

----- - --

Remedial Action Alternatives - A potential approach to preventing 
or mitigating site-specific contamination problems, defined in 
terms of a remedial action technology option or combination of 
options and the volumes or areas of media to which the option or 
options will be applied. 

Remedial action objective - A description of remedial goals for 
each medium of concern at a site; expressed in terms of the 
contamination of concern exposure route(s) and receptor(s), and 
maximum acceptable exposure level(s). 

Remedial action technology type (or technology type) - A general 
category encompassing a number of remedial action technology 
options that address a similar problem (e.g., capping, 
contaminant barriers, chemical treatment). 

Remedial action technology process option (or process option) - A 
specific process, system, or action that may be used to clean up 
or mitigate contaminant problems (e.g., clay cap, slurry wall, 
neutralization) • 

RI/FS - Remedial investigation/feasibility study. 

ROD - Record of Decision: Documents selection of cost-effective 
Superfund -financed remedy. 

SARA - Superfund Amendments and Reauthorization Act of 1986. 
(See CERCLA). 

SDWA - Safe Drinking water Act. 

Sensitivity Analysis - A test of a procedure to determine the 
overall changes that will result from any small change in one or 
more procedural elements. 

SM - The total migration score calculated using the HRS (also 
called the HRS score or migration score). Incorporates 
groundwater, surface water, and air route scores. 

SOUTHDIV - Southern Division (NAVFACENGCOM). 

STP - Sewage Treatment Plant; mayor may not be publicly owned 
(See POTW). 
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.- ------

support Agency - The agency, either the Federal EPA or the state 
agency, responsible for review and concurrence in developing and 
selecting a remedy at a CERCLA site. 

SWDA - Solid waste Disposal Act. 

SWMU - Solid waste Management unit. 

TCL - Target compound list. 

TDHE - Tennessee Department of Health and Environment. 

Technology process option - See remedial action technology 
process option. 

TSCA - Toxic Substances Control Act. 

Treatability studies - Studies performed to better define the 
physical and chemical parameters of technology process options 
being evaluated . 

USACE - US Army Corps of Engineers. 

USATHAMA - US Army Toxic and Hazardous Materials Agency. 

USMCR - US Marine Corps Reserve. 

USN - US Navy. 

USNR - US Navy Reserve. 

UST - Underground Storage Tank. 
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1.0 INTRODUCTION 

1.1 PHYSICAL SETTING 

Naval Air Station (NAS) Memphis is located approximately 16 miles 

north-northeast of Memphis, Tennessee in the city of Millington. 

The Air station is situated in the north central portion of 

Shelby County; it is the western-most county of Tennessee which 

borders on the Mississippi River. Shelby County is part of a six 

county, three state regional planning organization called the 
Mississippi-Arkansas-Tennessee Council of Governments/Memphis 

Delta Development District (MATCOG/MDDD). Figures 1-1 and 1-2 

illustrate the location of the Air Station in its regional 

setting. The City of Millington, located west of and adjacent to 

the Air Station, is the most dominant feature in the immediate 

vicinity of NAS Memphis. Figure 1-3 is a map of the NAS. 

North of the Air Station, the land is primarily agricultural with 

some residential development found along the roadways. The small 

town of Kerrville is located north of the facility. To the east, 

the land is almost entirely in agricultural production. The 

Casper Creek Park is located east of the northern most portion of 

the Air Station. South of NAS Memphis the land is primarily 

agricultural with some scattered residential development found in 

recently completed subdivisions. 

1.2 MISSIONS OF NAVAL AIR STATION MEMPHIS ORGANIZATIONS 

The following is a brief description of the missions of the major 

organizations operating at NAS Memphis (AICUZ, 1981; ERCE, 1989). 

Naval Air station 

The Naval Air station provides maintenance, operates facilities, 

provides services and material to support operations of aviation 

activities and units of the Naval Education and Training Command, 

1 
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-------~ ------

and to Naval Hospital Millington and other activities as 
designated by the Chief of Naval operations. 

Naval Hospital Millington 
Naval Hospital Millington provides clinical and hospitalization 

services for active duty military, and, where facilities and 
staff capability permit, to other persons as authorized in Title 

10 of the united states Code (USC) on a "not-to-interfere" basis. 
The Center also coordinates clinical health care services to 

assigned medical treatment facilities, participates as an 

integral element of Naval and Tri-Service Regional Health Care 

Systems, and cooperates with military and civil authorities in 
public health, disaster recovery or other emergencies. 

The Naval Education and Training Command, Management Information 

and Instructional System Activity (MIISA) Detachment, Memphis 

The MIISA detachment provides automatic data processing services 
to activities designated by the Chief of Naval Education and 

Training. 

Marine Aviation Training Support Group - 90 (MATSG-90) 
The MATSG-90 provides administrative and logistical support for 

assigned Marine Corps personnel and performs other tasks and 

functions as directed by the Commandant of the Marine Corps. 

Chief of Naval Technical Training (CNTECHTRA) 

The CNTECHTRA coordinates and directs Navy recruit and technical 
training, Marine Corps Aviation Technical Training, and other 

training as directed to be undertaken at activities under the 
Chief of Naval Technical Training. 

Naval Legal Service Office (NAVLEGSVOFF) 
The NAVLEGSVOFF provides necessary legal services and counsel 

within an assigned geographical area, and performs other 

functions or tasks as directed by competent authority. 
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Naval Air Technical Training Center (NATTC) 
The NATTC trains aviation personnel in the technical phases of 

Naval aviation and related subjects as directed by the Chief of 

Naval Operations. 

Naval Air Reserve Memphis (NAVAIRES) 

The NAVAIRES trains individuals for mobilization assignments, 

directs and coordinates procurement for the Aviation Air Reserve 

Force, furnishes logistic support for the Marine Air Reserve 

Training Command and performs other functions as directed by the 

Chief of Naval Operations. 

Navy Campus for Achievement (NCFA) 

The NCFA manages the NAS Memphis off-duty Education Program for 

NAS Memphis personnel. 

Naval Investigation Service Office (NAVINSERVO) 

The NAVINSERVO provides investigative and courier intelligence 

support to area commands. 

Aviation Intermediate Maintenance Department (AIMD) 

The AIMD performs intermediate and organizational maintenance for 

assigned aircraft and tenant squadrons including related 

equipment and materials. 

Naval Reserve Readiness Command Nine (NAVRESREDCOMNINE) 

NAVRESREDCOMNINE is assigned to Naval Reserve activities and 

units to direct their prescribed programs to assure mobilization 

readiness and act as a field manager for CNAVRES for assigned 
resources. 

Navy Exchange (NEX) 

The NEX provides a convenient and reliable source from which 

authorized patrons may obtain, at the lowest practicable cost, 

articles and services required for their well-being and 
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contentment; to provide through profits, a sour"ce of funds to be 
used for the Welfare and Recreation of Naval Personnel; and to 

promote the morale of the Command in which it is established 

through the operation of a well-managed, attractive and 

serviceable Exchange. 

National Weather Service Environmental Detachment (NWSED) 

The NWSED collects, plots, analyzes and disseminates weather 
data, making maximum use of processed weather briefings to pilots 
and keeps the Air operations Officer as well as the CO's of all 

tenants informed of impending weather conditions. 

Naval Construction Battalion unit 404 (NCBU-404) 

The NCBU-404 conducts training, provides habitability of 

facilities, and supports Naval Reserve Forces. 

Naval Air Maintenance Training Group (MAMTG) 

The MAMTGs primary mission is to provide, by means of 
detachments, technical instruction for officer and enlisted 
personnel in the maintenance of aircraft weapons systems and 

associated equipment, aviation support equipment, maintenance 

administration, and other training. 

Marine Air Reserve Training Detachment (MARTD) 

The MARTDs primary mission is to coordinate, supervise and 
support the accomplishment of requisite training for attached 
Marine Corps Reserve units and personnel; and to supervise pre

mobilization, planning and logistic functions to insure orderly 
mobilization within time and readiness levels prescribed by 
current plans. 

Navy Commissary store (NAVCOMSYSTO) 

The primary mission of NAVCOMSYSTO is to provide a convenient and 
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reliable source from which authorized patrons may obtain 

foodstuffs and other authorized items at the lowest practicable 

cost. 
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2.0 SITE CHARACTERIZATION 

NAS Memphis is a 3,490-acre facility located in Millington, 
Tennessee, approximately twenty miles northeast of the city of 
Memphis and thirteen 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 general location is shown on Figure 1-1. 

2.1 SITE BACKGROUND AND HISTORY 

2.1.1 Ownership History 
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 units as designated by the Chief 
of Naval Operations (CNO). Naval Hospital Millington is located 

adjacent to the NAS and is part of the entire installation. 

During World I, the u.S. Army constructed Park Field, a military 
aviation training facility. Between the World Wars, the site was 

used for approximately eight years as a civilian airfield and, 

beginning in 1929, as a government-supported agricultural 

research facility. 

The Memphis Naval Air Station was originally conceived in 1942 on 

the site of Park Field, which was the first aviation facility in 

Shelby county, Tennessee. The mission of Park Field was as an 

Army Signal Corps Aviation School intended as a training center 

for pilots and ground crews for service with the Allied Forces 
during World War I. Park Field consisted of 912.5 acres, all of 

which was situated south of the present alignment of Millington

Arlington (Navy) Road, Tennessee Highway 205 (TN Hwy 205). 
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On september 15, 1942, the facility was commissioned as a Naval 

Reserve Air Base (NRAB) with the principal mission of training 
aviation cadets to pilot proficiency for action in World War II. 
On January 1, 1943, the official designation of the facility was 

changed to a Naval Air station (NAS). When the war ended, the 
northside of NAS Memphis was assigned to the Reserve Training 

Command and was almost exclusively used for reserve training 

until 1948. 

Currently, the Air Station encompasses an area of approximately 
3,400 acres with some 980 buildings located on both sides on Navy 
Road, which makes NAS Memphis the largest inland naval station. 

NAS Memphis maintains and operates facilities and provides 

services and material to support operations of aviation 

activities and units of the Naval Education and Training Command 

and other activities and units as designated by the Chief of 
Naval Operations. This role is carried out with approximately 

2,000 civilian and military personnel. Additionally, NAS Memphi s 

serves as an essential refueling stop for transient aircraft. 

with twenty-three resident commands at NAS Memphis, the facility 

functions as a self-contained city, including housing, food 

services, entertainment facilities and utilities. Today, NAS 

Memphis Naval tenants include Chief of Naval Technical Training 

(CNTECHTRA), Naval Air Technical Training Center, Naval Air 

Maintenance Training Group, Marine Aviation Training Support 

Group-90, Marine Aircraft Group-42 Detachment B, Patrol squadron 

VP-67, Fleet Logistic Support Squadron VR-60, and Naval 

Construction Battalion Unit CBU-404. 

2.1.2 Regulatory History 

The following is a brief description of the regulatory history of 

NAS Memphis and site No. 11 with respect to state and federal 
environmental laws, rules, and regulations. 
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2.1.2.1 Federal Regulatory History 
Federal regulatory history for protection and enhancement of the 
environment and protection of the public health deals primarily 

with the following issues: 

o Solid Waste Management, both hazardous and non-

hazardous. 

o Surface water protection/non-degradation. 
o Groundwater protection/non-degradation. 
o Management of fuels and other chemicals. 
o Air quality. 

o Noise (aircraft operation). 

The Department of Defense (DOD) initiated the Defense 

Environmental Restoration Program (DERP) activities in 1976, the 

same year the Resource Conservation and Recovery Act (RCRA) was 
passed DERP was given a federal statutory basis with the passage 
of SARA in 1986. Section 120 of SARA codified the DERP as 10 USC 

160. As a part of DERP, the Defense Environmental Restoration 

Account (DERA) was formally established to provide for dedicated 
DERP funding. Additional capability for addressing sites 

formerly owned by DOD was provided by the 1984 Defense 
Authorization Act. 

By 1978, the Services (Army, Navy [Marines], and Air Force) had 

developed programs to identify and assess problems or active 
military installations. The DOD and EPA signed a Memorandum of 

Understanding (MOU) on responsibilities under CERCLA on 12 August 

1983. At this time, the US Navy had already begun work to assess 

environmental conditions at naval installations under a formal 
Installation Restoration Program (IRP). The IRP has two 
objectives: 

o To identify and evaluate past hazardous material 

disposal sites on DOD facilities and control 
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contamination migration that present a hazard to health 

or welfare. 

o To review and decontaminate, as necessary, land and 

facilities determined to be in excess of DOD 

requirements. 

Because this IRP proceeded CERCLA and subsequent EPA regulations, 

the IRP process and procedures were similar but not exactly 
analogous to the procedural steps required by the NCP. Current 

IRP guidance is coordinated with the NCP to provide the same 

procedural steps (PA/SI, RI/FS, RD/RA) for CERCLA work. 

The DERP currently consists of three programs: 

o The IRP (CERCLA/SARA compliance) 
o Hazardous Waste Management (RCRA compliance) 
o Building demolition and debris removal (Solid Waste 

Management) 

The IRP initially provided for a four-phase process: 

o Phase I - Initial Assessment 

o Phase II - Confirmation Study 

o Phase III - Technology Development 

o Phase IV - Remedial Action 

EPA Regulation 

The EPA issued a partial RCRA permit to the NAS on 15 september 
1988. The partial permit required the NAS to investigate past 
and current solid waste management units at the NAS, and to 

prepare a report of the findings. This partial permit, issued 
under the HSWA provisions, and permits issued to the NAS by TDHE 

for hazardous waste storage completed the RCRA permit. 
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2.1.2.2 state of Tennessee Regulatory History 

state regulatory history regarding NAS Memphis is concerned 

chiefly with wastewater treatment plants and sanitary and/or 
industrial waste landfills. In past times, the NAS operated 
wastewater treatment facilities on both the north and south 
sides. Neither of these former facilities exist at present. NAS 

wastewater is discharged to the City of Millington plant. 

2.1. 3 Process and Waste Disposal History 
Used oil was used for dust suppression on unpaved NAS roads from 

1942 to the early 1970's. 

2.2 SITE DESCRIPTION 

2.2.1 site Features and Layout 

site No. 11 consists of unpaved perimeter and access roads 

throughout the periphery of NAS. From 1942 until the early 

1970's, used oil from NAS activities was sprayed on the roads as 

a dust suppressant. Figure 2-1 is a representative depiction of 
a section of road. 

2.2.1.1 size and Layout 
The amount of road area sprayed with the oil is estimated at 

150,000 square feet (from CERCLA 103c Notification). The oil 

spreading practice was not confined to any specific area or road. 

2.2.1.2 Buildings and Roads 

There are no buildings associated with site No. 11. The site as 
defined consists entirely of unpaved ("dirtlf) roads within the 
NAS boundary. 

2.2.1.3 Drainage 

site drainage is provided by shallow ditches, slightly elevated 

road bed, etc., typical of unpaved roads. 
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2.2.1.4 On-site Sampling Locations 

Surface soil samples were taken for chemical analysis during the 

Navy's 1983 Initial Assessment Study (lAS) of the NAS (NEESA, 

1983). Samples were analyzed for polychlorinated biphenyls 

(PCBs). Results of analyses failed to show PCBs at detectable 

levels. Samples were taken from sections of roads most 

frequently subjected to oiling. 

2.2.1.5 onsite Well Locations 

There are no wells located on Site 11. 

2.2.1.6 Disposal Areas 

Approximately 150,000 square feet of unpaved road surface was 

treated with waste oil. 

2.2.2 site Accessibility 

The site is easily accessible from paved NAS Memphis streets and 

roads. By definition, the entire site is accessible by 
automobile. 

2.2.3 Waste Characteristics 

2.2.3.1 Waste Types 

Waste oil was used to spray the roads. Since PCBs were not a 

concern at the time of spraying, it is assumed that oils 

containing PCBs were mixed with other waste oils and sprayed on 

the roads. The amount of PCB-containing oil, or the area sprayed 

with this oil, could not be determined. 

2.2.3.2 Disposal Methods 

Disposal was by periodic spraying as a thin film on road surface. 

Significant runoff or seepage to depths of 1 foot or more would 
be unlikely. 
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affects the pattern of land use and of public decision making 
generally. 

All of the land around NAS Memphis is zoned. Agricultural zoning 
predominates in all rural areas to the north of the airfield with 

the exception of a small area of residential zoning around the 

village of Kerrville. Within Millington to the west, residential 

use predominates with small areas of commercial zones around the 
major thoroughfares. Significant areas of industrial zoning 
occur along the Illinois Central rail line to the west and south. 
Additionally significant areas of residentially zoned land occurs 

on the South and to the east of the Air station. Both the Shelby 
County and the Millington Zoning Ordinances are relatively 

thorough and up to date. 

Tall structures are regulated in both Millington and in Shelby 

County. Additionally, the Shelby County Ordinance includes 
airport zoning based on the appropriate navigational surfaces. 

Development Trends 

The pace and distribution of development in any city or regional 
area are governed by a variety of factors. Among these are local 

zoning and development policies, the availability of financing 

and urban services; the land itself and its characteristics; its 

location; and finally the nature of the demand itself including 

family size, income characteristics, and individual subjective 

preferences. The following text reviews the strongest of these 

forces in order of importance. 

Shelby County and the areas around NAS Memphis are expected to 

experience sUbstantial growth over the coming two decades. Past 

growth for Shelby County has exceeded both the overall growth 

rate for the state of Tennessee and of the united states as a 

whole. A ten year growth rate of 16.5 percent is forecast for 

the next two decades. While must of this additional population 
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can be expected to locate within the City of Memphis, a 
substantial fraction will be in the NAS Memphis vicinity. The 
primary attractions are the availability of land and city 
services; improved transportation; and, to a lesser extent, the 

activity at NAS Memphis itself. 

2.3.2.1 Commercial/Industrial/Institutional 
The NAS and vicinity has a mixture of commercial, light 

industrial, and institutional entities. They are principally NAS 
operations, commercial businesses largely supported by the NAS, 
and city buildings. 

2.3.2.2 Single or Multi-family Residential 
single and multi-family residential housing exists both on and 
off station. 

2.3.2.3 Parks 

The nearest park is Casper Creek Park, located just northeast of 

the NAS. Meeman-Shelby Forest State Park is located 
approximately 10 miles west of the NAS. 

2.3.2.4 Agricultural 

Land use to the north, east, and south of the NAS is largely 

agricultural. However, no agricultural land if affected by Site 
No. 11. 

2.3.3 Sensitive Environment 
There are no sensitive environments located within a 4 miles 
radius of the NAS. 

2.3.3.1 Sensitive Environments within 4-mile Radius of NAS 
Memphis 

There are no sensitive environments located within a 4 miles 
radius of the NAS. 

18 



2.3.3.2 sensitive Environments Along Surface water Migration 

Pathways 

There are no known sensitive environments along surface water 
migration pathways for site No. 11. 

2.4 HYDROLOGY 

2.4.1 Climatology 
Exhibits 2-1 and 2-2 are climatic data summaries for the Memphis, 

Tennessee area and . NAS Memphis, respectively. The climate at NAS 

Memphis is characterized by warm summers and cool moderate 
winters. Extreme temperatures are rare with only about 66 days 

per year with maximum temperatures over 90 degrees and only 57 
days with minimum temperature under 32 degrees. The average 

annual temperature is 61.90F. The hottest month is July with an 

average temperature of 81.4° and the coldest month is January 

with an average temperature of 40.6°. 

Precipitation at NAS Memphis is heaviest in the winter and early 

spring as numerous low pressure systems move through the area. 

Precipitation during the spring and early summer is more 

localized and related to thunderstorms of short duration. Annual 

average precipitation at NAS Memphis is approximately 49 inches. 

snowstorms in the Memphis area occur infrequently with an average 

annual snowfall of approximately four inches. Fr~ezing rain and 

ice storms occur once or twice each year. 

Prevailing winds are from the south and are of relatively low 

velocities. Wind speeds less than 12 miles per hour occur 
approximately 74 percent of the time. Speeds of 13 to 24 miles 

per hour occur about 25 percent of the time and speeds of 25 

miles per hour or higher occur approximately one percent of the 
time. Figure 2-2 is the NAS Memphis Wind Rose. 
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132 

'18 

3 

SO 

10 

82 
8 

53 
o 

1008 .5 

70 
7'1 
53 
55 

Water £Qulva1ent I 
-Tot')l I .l 20 

1 15 
8- 'I 

2 85 
1. 35 

li-18 

2 . 38 
1. 34 

21-22 

2.15 
1.85 

30 

5.21 
2 .0'1 

12-13 

0.85 
0.55 

23 

4 . 73 3. &2 10 .52 5.Q'l 50 . 24 
-Greatest 124 hr~1 
-Dale 

Sno .... lcepellet~ I 
-iotal 
-Greatest 12 d !irs I 
-D3:e • 

WINO : I 
Resu I tan t I' 

-O , '"et;on .' :! 
-Soe'.!:] Imoni 

A ... e~ .lC~ :oe'!o I ~cn 1 ! 
r as t.,5! Cos . i ;1 , ,.. . I 

-O;reet , on I" I I 
-Soeea Imoni • 
-Qa t e 

~ea" uus: I 

-i), rec t, 0" I ! : I i 
-Soeec Impn. I 
-Date I ::0 

20 
23 

17 

i 
224 I 
~ . 1 . b I' 
.. 0 

18
1 23 

' 2 I 

~& I 
12, 

0 .0 
o 0 

315 
1.3 
il . 4 

0 . 0 
0 .0 

17'3 
1 5 
8 . 0 

18 
32 
21 

w 
44 
8 

0.0 
0 . 0 

087 
1. 4 
7.0 

02 
16 
'I 

~8 i 
'II 

0 .0 
0.0 

1'13 
2 .& 
c.& 

22 
2Eo 
25 

NE 
3'1 
25 

0.0 
0.0 

13'1 
1.'1 
Eo 0 

03 
30 
18 

~~ I 18 

I ~ ! I See Reference No:es on Page bB 
Page 2 

1. 50 1.37 
Ie, PM- 1 

0 .0 0 . 0 
0 .0 0 . 0 

11'1 
2 . 1 
b . 8 

08 
20 
30 

SE 
32 I 
30 , 

032 
1.0 
7.b 

35

1 
21 
23 

~21 
23 I 

5 .&5 2 .55 5 .&5 
1'1-20 27-28 NOV 1'l-20 

0 .0 T 11 . 2 
0 .0 i 7. 7 

1 
20& I 
'2 . 7 I 
'1.51 

18

1 
2'! 

~b I 
45 
1& 

23 JAN &- 7 

~O~ ... . ' 
;. 3 

34 
37 
27 

NW 
44 
27 

I 
185 
0 . 7 
8 2 

34 
37 

DEC 27 

w 
410 

APR 5 
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NORMALS, NIEANS, AND EXTREMES 

- -
I a I JAN FEB 

TEMPERATURE of : 
No,.mals· 

-Oai Iy Max ;mum 4B.3 53 .0 
-Oai I y Mi nimum 30 . 'l 34 . 1 
-Month I y . 3'l . E. 43 .5 

E"t,.emes 
-Record Highest 47 7B 81 
-Year 1'l72 1%2 

--Re~o,..d .t OHe''S' t-- -47 -4 -11 
-Year 1'l85 1'l51 

NORMAL DEGREE DAYS : 
Heating Ibase E.sorl 787 E.02 .-
Cooling (base &5°.1 0 0 

% 0. POSSIBLE SUNSHINE 35 50 54 

MEAN SKY COVER Itenthsl 
Sunr i se - Sunset 38 &.8 1. .4 

MEAN NUMBER OF DAYS: 
Sunrise to Sunset 

-Clea,. 31. 8 .0 7.'l 
-P ar t I y Cloudy 31. 5 . 'l 5.8 
-Cloudy 31. 17 .2 14 .1. 

Prec ipi tat ion 
.01 inches or more 38 'l '. 'l 'l .5 
Sno ... Ice pe I let s 
1.0 inches or mare 38 O. 'l O.b 

Thunde,.sto,.ms 38 1.8 2 . 3 
Heavy Fog Vis ibi I i ty 

1.3 1/4 mi Ie Or Isss 38 2.1 
Tempe,.ature F 

-Max i mum 
'lOa and above 47 0 .0 0.0 
32° and be 1o .. 47 3.4 1. 3 

-Minimum 
320 and belo .. 47 18 .5 12 .b 
0° and belo .. 47 0.1 0 . · 

AVG. STATION PRESS . lmbl IE. 1011.b 100'l . 7 

RELATIVE HUMIDITY (%1 
Hour 00 4'l 75 73 
Hour Ob I LIT' I 4'l 78 78 
Hou,. 12 oca ,me 4'l 1.3 1.0 
Hou,. 18 4'l b7 b2 

PRECIPITATION ( inchesl : 
Ilate,. Equivalent 

-No,.ma I 4 .1.1 4.33 
-Max i mum Monthly 38 12 .21 'l.3'l 
-Yea,. 1'l51 1'l% 
-Minimum Monthly 38 0 .57 1.12 
-Yea,. 1'l8E. 1'l80 
-Max i mum in 24 h,.s 3B 3 .8'l 3. E.3 
-Yea,. 1'l74 1%E. 

Snow . Ice pellets 
12 .4 8. 3 -Maximum Monthly 38 

-Yea,. 1'lB5 1'l85 
-Maximum .n 24 hrs 38 8 . 1 5 .8 
-Year- - - _. -_ .. 1'l85 1%0 

IlIND : 
Mean Speed Imphl 40 10 .2 10.2 
Prevai l i ng Direction 

th,.ough 1 %3 5 S 
fastest Dbs . 1 Min . 

-Di"ection I'!I 13 34 32 
-Saeed IMPHI 13 3S 35 
-Year 1'l7E. 1'l84 

Peak Gust 
-Direct ion I '! I 
-Speed Impnl 

I -Date 

MEMPHIS. TENNESSEE 

ELEVATION : fT GRNO 258 BARO 271 TIME ZONE : CENTRAL 

MAR APR MAY JUNE JULY AUG 

E.l . 4 72.'l 81.0 B8 .4 'l1 .5 'l0 . 3 
41 . 'l 52 .2 E.0 . 'l E.8 . 'l n . E. 70 .8 
51 . 7 E.2 . E. 71.0 78 . 7 82.1 80 . E. 

85 'l4 'l'l 104 108 105 
1'l8E. 1'l87 1'l77 1'l54 1'l80 1'l43 

12 2'l 38 4B 52 48 
1'l43 1'l87 1'l44 1%E. 1'l47 1'l4E. 

433 12E. 25 0 0 0 

20 54 211 411 530 484 

% &4 b'l 74 74 75 

1. .5 1..0 5.8 5 . 3 5 .4 5 .0 

8 .2 8.'l 8.'l 10 .2 10 . 3 11. 8 
1. .5 7.1 'l . 7 11 .0 11 .8 11 . 4 

lb . 3 14 .0 12 . 4 8.8 8 . 'l 7. 7 

10 .8 10 .2 'l . 1 8 . 3 8 .& 7.8 

0.3 0 .0 0 .0 0 .0 0.0 0 .0 

4 .5 E. . 4 &. 7 7. 2 8 . 2 b . 2 

O.B 0 . 3 0 . 2 0 .2 0 . 3 0 . 4 

0 .0 0 . 1 3.2 14 . 7 21 . E. 18 .5 
0.2 0 .0 0. 0 0 .0 0 .0 0 .0 

5 . 3 0.3 0.0 0 .0 0 .0 0 .0 
0. 0 0. 0 0 . 0 0 .0 0 .0 0 .0 

100b .4 1005.b 1004 . 5 1005 .4 100b . 4 100b .8 

70 71 7b 77 7'l 80 
7b 78 82 82 84 8b 
% 53 55 % 57 57 
% 54 SO 57 58 bO 

5 . 44 5 . 77 5.0E. 3.58 4. 03 3. 74 
12 .08 12 .2'l 11 .58 b .88 8. B4 'l . E.5 
1'l75 1'l55 1'l53 1'l51 1'l5'l 1'l78 
1.50 2 .05 0 .83 0 .04 0 . 43 0. 43 
l%b 1%5 1'l77 1'l53 1'l54 1'l53 
5 . 'l5 4 .35 4.'l4 4. 7E. 4.71 4.04 
1'l75 1'l85 1'l58 1'l80 1'l80 1'l78 

17 . 3 T 0.0 0 .0 0 .0 0 .0 
1%8 1'l71 
1E. . 1 T 0.0 0 .0 0 .0 0 .0 
1%8 1'l71 

10.'l 10 . 4 8 .8 8 .0 7.5 7.0 

5 5 5 5 5 5 

IE. 24 34 02 34 20 
40 4b 40 40 35 35 

1'l73 1'l7'l 1'l7'l 1'l77 I'lS2 IIlSO 

I! ! I See Refe"ence Notes on Page bB 
Page 3 

SEP OCT NOV 

B4 . 3 74.5 E.1.4 
E.4 . 1 51.3 41 .·1 
74 . 2 E.2 . 'l 51 . 3 

103 'l5 85 
1'l54 1'l54 1'l55 

3E. 25 'l 
1'l4'l 1'l52 1'l50 

'l 137 415 

285 72 0 

&'l I 70 58 

5 .0 4 .1. 5 . 1. 

12 .4 14 . 3 10 .2 
7.8 7.2 1. .3 
'l.'l 'l.5 13 .5 

7. 1 E. .2 8.8 

0 .0 0 .0 0 .-

3.4 2.0 2.2 

0. 1. 1.1 1.4 

7.8 0 . 7 0.0 
0 .0 0 .0 O. I 

0.0 0 . 3 5 . 7 
0 .0 0 .0 0 .0 

1007.4 100'l . 4 100'l .4 

80 77 74 
8b 83 80 
5b 51 5b 
b2 bO E.3 

3. E.2 2. 37 4. 17 
7 .E.l 7. 75 10 .52 
1'l5a 1'l84 1'l88 
0 . 1'l T 0 . 75 
1'l53 1%3 1%5 
4 . E.3 3.40 5 . E.S 
1'l57 1'l81 1'l88 

0 .0 0 .0 1.5 
1'l7E. 

0 .0 0.0 1.2 
1'l7b 

7. 5 7. 7 'l . 1 

E 5 5 

3b 28 23 
3'l 40 40 

1'l72 t'lB4 1'l7'l 

DEC I YEAR 

52 .3 71. E. 
34 .3 51 . 'l 
43 . 3 E.l . 8 

Bl lOB 
1'l82 JUL 1'l80 
-13 -13 

1%3 DEC 1%3 

E.73 3207 

0 20E.7 

50 &4 ---
1..3 5 . 7 

'l .0 120 . 1 
5.8 % . 3 

lb.2 14'l .0 

'l .& 105 . 'l 

0 .2 1. '3 

1.1. 52 .& 

1.8 10.4 

0 .0 E.b .o 
1.3 b.2 

14 .5 57 . 3 
0. 1 0 . 2 

1010 . 'l 1007 .8 

74 7b 
78 81 
1.1 57 
b7 bO 

4 .85 51 .57 
13.81 13.81 
1'l82 DEC 1'l82 
1.05 T 
1'l55 OCT 1%3 
5.42 5 . 'l5 
1'l78 MAR lens 

14 . 3 17 . 3 
1%3 MAR 1%8 
14 . 3 IE. . I 
1%3 MAR 1%8 

'l .8 8 . '1 

5 5 

30 24 
3b 4E. 

1'l72 APR 1'17'1 

, . 



PRECIPITATION (inches) MEMPHIS. TENNESSEE 
, 

i JUNE I JUL Y I YEAR! JAN i FEB I MAR i APR I MAY AUG I SEP I OCT I NOV I DEC ANNUAL I 
le;5e; .; . 3~ 

I 
5.21 3 . % 

I 
3 .7 3 1 . 85 4.82 8 . 84 4 . % 2.73 1 .57 2.00 5.33 .lq .2 ~ 

1%0 3.74 3.08 4 . 20 3 . 05 4 . 20 5 . 34 1.30 7.84 4.05 4.11 3 . b2 4 . 30 4e;.43 
le;ol 0.84 0.8e; 7.13 4 . 05 4.40 1.4e; 3 . e;7 1 . 71 0.00 1 . 28 8 . 00 8.% 'IS."': 
1%2 4 .1 9 4.22 4 . 80 3 . 02 0 .84 5.71 3 . e;4 4 . 18 5 . 28 2 . 57 2 . 31 , . 35 43 .01 
le;E,3 1 . 28 2 . 91 E, . 17 5 . E,0 3.77 ~ . 33 4.38 2 . 15 2 . 0E, T 2 . 72 3.31 38 . ba 
1%4 3.73 3 . 50 7 . 34 11 . 03 3.28 1 . 39 0.14 5.7b 2 . 74 2 . 21 2.5e; 7 . e;7 57 . oa 
1%5 4 . 79 E, . 78 5 . 35 2 . 05 7.42 0 . 98 1 &0 398 7 . 38 0 . 54 0 . 75 1 . 17 42 . 7e; 
1900 2.84 &.88 1. SO 5 . 42 5 . &e; 0 . 52 2.18 4.28 3.23 1 . 92 1.57 5.21 41.2<: 
19b7 2 . 23 2 . 33 4 . b5 4 . 4b &.38 1 . 70 &.01 5.17 1.8b 2 . 38 1 . 90 7 . 37 4& . 44 
1908 5 . 57 1 . 98 b . 52 5.15 5 . 21 3 . 7b 2.&9 1 . &1 5 . 58 2 . 87 4 . 8e; b . 0 4 51 . 87 
19be; • 3 . 14 3 . 20 2 . b3 8 . 29 1 . 34 1.bO 1 . e;2 b . &2 o . e;o 1 . 24 4 . 19 7 . 05 42 .1 2 
l e;70 1 . 1b 3 . 87 5 . 32 7.08 3 . 70 5 . 7b 4 . 99 1.78 3 . 80 0.20 2 . &2 3 . 71 4e; . e;9 
1')71 2 . IS 7.21 3 . 04 2 . 89 3 . 90 3 . 82 2.e;0 b . OO 3.42 O. Ob I .49 b . 71 44. Ie; 
1972 4.73 2.23 4 . 80 3.51 4 . 55 5 . 50 4.89 1 . e;4 5 . 4& 3 . e;2 8.05 9.37 58 . 95 
1'373 4 . 02 I 3 . E,2 7 . 03 9 . 44 0 . 23 1.00 4.49 4.88 5 . 00 3.37 B.49 5 . 35 b4.18 
l'P4 8 . e;0 4.b5 3 . 40 0 . 34 7 . 7& &.30 b.33 4 . 78 3.45 2 . &7 4 . '3& 5.03 E:,4 . 57 
le;75 4.05 5 . 53 12 . 08 4 . 98 8 . 72 2 . <:2 2 . 2b 2 . 03 2 . &2 2 . 09 7 . 77 2 . e;3 58 . be 
197& 2.85 4 . 41 7 . &8 2.41 4.73 4.0E, 3 . 82 0 . 8& 5.40 5.&& 1.83 1 . 79 45 . 5C 
le;77 2.57 1.99 I 4 . 13 5.42 0.83 3.38 3 . 41 1. b2 &.43 2 . 02 E, . 01 3.39 41.2C 
1978 8 . 13 1.31 4.05 2.14 8.14 4 . 45 3.8e; 9.&5 1.52 1 .82 5. % 13.12 b3 . 72 
1979 5.'38 5 . E,& & &0 11 47 7 . 78 4.'33 3 . 12 5 . 92 4 . 49 2.E,0 7 . 42 4.e;2 70 . 89 
1980 3 . 23 1 12 10 . 8E, 7 . 53 4 . 43 5 . 75 4.73 1 . 23 5 . 32 3 . 14 5.23 1 . 8& 5<: . 43 
le;81 1 38 3 0& 4 . 98 3 E,7 7 . 0& 2 . '33 1 .71 4 . 21 0 . E,1 5.83 2.12 1 . 84 40.00 
1982 & E,1 4 . 1& 4 4 7 E, 7& 5. 50 0 b8 4 . 13 3. 11 1 . 92 5 . 23 &. 43 13 . 91 &8.81 
1983 2 32 2 . 01 3 &0 8 84 9 . 58 3 . 50 3.83 0.&1 1 . 52 2 . 94 e;.% 9.&8 57.&5 
1e;84 I 88 4 . 37 & 0 7 5 . 24 9 . 0E, 1 . 12 4 . 5'3 5.00 1 . '3& 7 . 75 5 . 85 4.35 57.24 
1'385 3 . 78 4 10 4 . % &. 51 2.23 4 55 3.50 3 . 50 4 . 03 3 . 3& 3.87 3.27 47.&0 
198& 0 57 2 .50 1 90 3 .72 4.b3 3 . 80 1 . 21 2 . 74 1.21 3 . 75 8 . E,7 3.92 38 . ;'2 
1987 1 7E, 5 81 3 38 3 . 78 2.% 3 . b& 2 . 0E, 4.12 2.01 1 . % 10.45 1; .39 53 . 34 
1988 

I 
4 25 3 . ole; 4 20 2 . 8 5 2.38 2 15 5 . 21 0.85 4.73 3 . &2 10 . 52 5.9'3 50 . 2.! 

rtecord I I ! i'1ean 4 . 8& I 4 2e; 5 . 2 5 10 4 . 39 3 &5 3 . 4C , 3 . 2(, 2. '?b I 2 . 8& 4.4& <1.77 49.21 
See Reference Notes o~ rage 08 . 
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AVERAGE TEMPERATl'RE (deg . f) ME~IPHIS . TEN:-.iESSEE 

YEAR I JAN I FEB I MAR I APR I MAY I JUNE I JUL Y I AUG i SEP I OC T I NOV DEC IANNUA L 
195'3 39 5 44 4 ':) 1 . 7 01 . 5 74 . 4 17 .4 7e; . 3 81 . 1 i5 .7 0,4.5 4& . 0 I .)5 4 &1 9 

:lle;oO 41 . '3 40 . 8 40 . 2 &4 8 08 5 77 .8 81.8 81 . E, 70 . 1 &3.8 50 . 8 37.2 &0 . 4 
le;E,l 3& . 1 47 . 2 55.1 58.2 00 . 7 75.1 80 . 2 77.8 74 . & 02 . 5 4e; . 0 42 . 4 &0 . 4 
1'3&2 3E,.2 50.3 47.3 58 . 8 70.8 77.1 81 . 3 80 . 8 73 . 4 &5.'3 50 . 2 3e;.e; 01 . 5 
1e;03 34.4 37 . 0 %.7 &4 . 2 71 . 1 78 . & 80.1 80.2 73 . 4 08.E, 53 . 4 31 . 5 &0.8 
le;&4 41.1 40.2 51.7 &4 . 0 71 . '3 7e; . 3 80 . & 78.& 72 . e; 58 . 9 54 . 4 44 . 3 01 . 5 
le;&5 43.4 42 . e; 44.0 0(, . 4 74.7 78 . 1 81.8 80.2 73 . 7 &0.8 55.8 45.8 &2 . 3 
le;oo 34.2 42 . 2 52.8 E,O . & 07. e; 7b . o 84.7 70.'3 70 . 8 58 . 1 53.7 41 . 4 &0 . 0 
1'307 42 . 2 3e; . 2 5&.7 &0 . 5 08 . 8 78 . 3 77 . 7 7& . 0 70.3 02 . 4 4e; . 1 45 . 0 01 . 0 
1%8 38.e; 37.3 50.e; &2.7 oe; 7 7e;.5 80 . 8 82.0 71.3 E,2 . 2 50 , e; 41 . 7 &0.7 
le;o'3 41.2 43.3 45.0 I 02 . 9 72 . 1 78 . 8 84.9 7'3.3 72.9 &2 . '3 4e; . 0 40 . I 01.1 
1'370 35.3 41 . 7 48 . 7 I 05.0 72.3

1 

7 7 . 3 7e;.7 81 . 2 77 . '3 &1 . 7 4e;.8 i ol&.4 0 1 . 4 
le;71 39 . 0 43 . 5 48 . 4 i 00 .5 00 0 80 . 0 80 . & 78 . 0 7 0 .1 0'3 . 3 50 . e; I 50 . 7 02 . : 
1'372 42 . 3 44 . 7 52 . 2 03 I oe; , 7 77 5 7'3.4 7e;.7 75 . e; 

I 
bl . 4 45 . 5 i 40 . 0 E,O . ~ 

le;73 38 . 0 40.5 57 . 3 5e;. 8 &8.3 81,0 83.2 7e; . 0 7&. , 07.0 57 . 3 43.3 02.7 
le;74 45.7 45.& 58 . 7 01.8 72 I 74 . 7 82.5 7e;.2 &8.5 &2.4 53 . 3 45 . 2 &2.: 
le;75 45.'3 4Eo . 2 4e; . '3 E,1.'3 73.5 78 8 81 . 1 81 . 2 70 . '3 &5 . 8 53.8 44. I &2. i 
1'370 3'3 . 5 53 . 8 58.5 E,3 . & &5.0 7E, . 4 81 . 5 78 . '3 73 . 0 58 . e; 45 . 5 41 . e; 01 . ~ 
le;77 30 . 7 45 . 1 58 . 0 o& . e; 70 . 4 81 . '3 84 . 7 82.& 7e;.0 02 . 2 55 . I 44 . 1 04. ( 
1e;78 32 . 7 35 . 0 50 . 3 00.3 70 . e; 7'L8 a3.8 80.e; 77 . 7 02 . 5 57 . 7 44.0 01 . ! 
le;79 30.9 38.5 54 . 3 b3 . 0 70 . 0 77 . 9 82.0 80.'3 73 . 4 05.8 50.7 45 . 4 &1 . 
le;80 43 . 2 39.5 4e;.4 I &0 e; 72 5 

I 
80 . e; 88.8 87 . 2 80.5 E,2 . 7 53.3 45.e; 03 . ' 

le;8' 40 , 9 47 . 3 54 . 3 I 70.2 70 0 82 . 5 84 . & 81 . a 74 . 0 &2.5 53.8 40.e; 03 . 
le;8:<- 30 . & 40.5 55.5 I 58 . 5 74 5 79 0 85 . C 82.9 73 . 3 E,3 . 7 53.4 49 . 5 E>': . 
le;83 40 . 4 45 . 3 51 . 9 5':' . 8 &8 2 77 . 2 83. ;, 94.e; 75.2 0&.2 53.1 34 . 7 b 1. 
le;84 35 . 9 47.0 51 . 1 01 0 oe; . 5 80.9 80 . 9 7'3.8 71 , 9 b8 . 4 50 . e; 53 , 9 &2 . 
1985 32 . .l 40 . 0 57 . 7 &5 . 0 7 1 . 9 -:'8.9 8::.2 80 . 2 73 . 0 b7.2 57 0 3&.9 &.? 
1980 41 . 9 48.0 55 . 2 &4 . 4 72.5 81 . 0 80 . 5 7e; . 2 713 . 1 0 4 . 2 51.1 42 . 0 cJ 
1987 3e; . & 47.1 501 . 7 02 . 2 70 . 5 80.0 82.5 83.0 75.3 59.2 54 4 40 . 7 :'.3 
le;88 30.8 42 . 2 52 . 3 02 . 8 71 . 8 80.3 81.0 83.7 70 . 3 se; . l 54.& 44.e; Q': 

Record 

I 
. ., ., 

80 . 2 I Mean 

I 
40 . 8 44 . 0 52 . 4 0_ . ... 70 . 0 

I 
i8 . 4 81 . .; 7 4 . 2 03.5 51 8 43.5 =-' Max 48.7 52 . 5 01 . 4 71 . 5 7e; . 8 87 . 4 90 . 2 8e; . 0 I 8 3. 5 73.5 00 . 6 I 51.5 ~ -I 

M; n 32.9 35 . & 43.4 52 . e; 01 . .l 09 . 3 72 . 7 I 7 I . 1 04 . e; 53.4 42 . 7 I 35 . 0 33 
See Refe~e~ce Note$ o~ Page 08 . 
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HEATING DEGREE-DAYS Base 65 deg. F ME~IPHIS. TENNESSEE 

SEAs-orr JUCY AUG SEP I OCT NOV DEC JAN FEB MAR I APR MAY JUNE ITOT AL 
1959 bO 0 0 0 1 1 1 547 602 713 0'31 

703 ! 91 09 0 3':>87 
::1900-01 0 0 0 104 425 853 892 490 309 249 70 2 33C)G 

1901-02 0 0 8 148 407 090 887 410 543 229 5 0 3387 
1902-03 0 0 14 107 430 772 944 700 ~6~ I 1 1 9 34 0 3477 
1903-04 0 0 10 33 352 1034 739 713 91 1 3 0 3391 
1904-05 0 0 1 3 202 335 034 000 014 045 72 0 0 3181 
1905-00 0 0 22 102 275 590 947 034 382 175 47 5 3239 
1900-07 0 0 9 227 344 732 707 715 301 00 35 0 3130 
1907-08 0 0 34 144 409 oi3 803 795 444 1 14 21 0 3437 
1908-09 0 0 1 149 423 7 1 0 733 001 008 103 12 0 33 4 0 
1909-70 0 0 0 151 473 708 917 b48 500 97 20 0 3574 
1970-71 0 0 7 150 455 571 781 593 509 1 71 50 0 3287 
1971-72 0 0 9 13 432 435 098 582 391 140 27 0 2733 
1972-73 - 0 0 12 172 583 700 809 079 237 200 32 0 3490 
1973-74 0 0 8 07 244 005 599 535 235 150 1 0 2'304 
1974 - 7'3 0 0 28 121 307 007 591 '321 403 180 2 0 2880 
197 5 -7 0 0 0 40 90 352 0 4 3 783 320 238 100 58 0 2030 
1970-77 0 0 0 231 581 708 1050 547 212 01 4 0 3400 
1977-78 0 0 0 123 313 0 4 0 995 835 454 74 47 0 3481 
1978-79 0 0 0 1 10 230 043 1049 734 345 121 23 0 3201 
1979-80 0 a 0 70 420 598 009 733 478 1'30 7 0 3143 
1980-81 0 0 '3 140 302 580 739 492 342 18 23 0 27i3 
1981-82 0 0 9 1'33 331 739 873 080 324 21'3 2 0 332E:. 
1982-83 0 0 20 134 352 500 7'39 '343 400 273 2'3 0 3012 
1983-84 0 0 27 73 308 935 894 499 420 102 24 0 3408 
1984-85 0 0 37 48 423 307 1004 083 254 100 0 0 2922 
1985-80 0 0 1 7 '34 257 804 708 475 307 102 8 0 2792 
1980-87 0 0 a 102 413 097 782 492 322 154 0 0 2952 
1987-88 0 

I 
0 0 180 324 5S9 807 057 393 108 0 C 3094 

1988-89 0 0 1 202 314 019 

I 
See Reference Notes on Page b8. 
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CO.PLING DEGREE DAYS Base 65 deg. F ME~IPHIS. TEN:'-IESSEE 

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC ITOTAL 

. 

1909 0 0 0 48 240 422 027 449 243 91 0 0 2120 
1970 3 0 0 104 251 3"'- 403 '30"3 400 51 0 2 210 4 ,? 

1971 0 0 3 40 107 474 489 420 349 1'34 14 0 2002 
1972 0 0 3 95 179 393 449 4b4 3 4 0 E,o E, 0 19"3' 
1973 0 0 4 48 143 480 571 458 350 15E, 1 9 0 2235 
1974 0 0 40 '39 229 299 550 445 138 40 23 0 1840 
1975 8 0 3 93 272 421 507 510 224 121 23. 2 2184 
1970 0 7 44 E,4 84 349 519 438 247 48 0 0 1800 
1977 0 0 23 123 3E,2 5 1 0 019 551 420 41 20 0 2081 
1978 0 0 0 122 235 452 590 501 387 40 18 0 235:-
1979 0 0 "Q 

I 
08 184 394 553 499 259 108 ! 4 0 2063 ' . 

1980 0 0 0 40 249 480 744 E,95 470 80 18 2 278": 
19 8 1 0 S 20 ~ 81 184 532 014 527 285 80 2 0 2""-'f" -..:-1982 0 1 30 I 20 305 399 023 503 275 100 14 2'5 230:-
19 8 3 0 0 7 I 32 131 373 584 0.22 338 1 10 1 7 0 

I 
C!O::.:._ 

1984 0 1 4 51 109 482 502 402 249 

I 
102 5 23 2 1 ~ C 

198 5 0 0 30 107 224 425 540 478 285 129 42 0 22E,o 
19 8 0 0 3 12 91 247 487 073 448 427 81 4 0 2473 
19 87 0 0 9 I 78 360 458 54c) 584 31'3 12 13 0 238": 
19 8 8 0 0 7 

I 
52 221 409 518 58E, 347 I 24 8 0 '2232 

See Qeference Notes on Page b9 . 
Page 58 



SNOWFALL (inches) MEMPHIS. TENNESSEE 

SEASON JUL Y AUG SEP OCT NOV DEC JAN FEB MAR APR I MAY JUNE jroT AL 
1'159-bO 0.0 
I%O-bl 0.0 
1%1-02 0.0 
1%2-b3 0.0 
1%3-b4 0.0 

1%4-05 0 . 0 
1 %5-ob 0.0 
l%b-07 0 . 0 
1%7-08 0.0 
1%8-69 0 0 
19b9-:.70 0 . 0 
1'370-71 0.0 
1971-72 0 . 0 
1972-73 0 . 0 
1973-74 0 . 0 
1974-75 0.0 
1975-70 0 . 0 
197 0-77 0 . 0 
1977-78 0 . 0 
1978-79 0.0 
197'3-80 0.0 
1980-81 0.0 
1981-82 0.0 
1 '382-83 0.0 
1983-84 0.0 
1984-85 0.0 
1985-86 0.0 
1980-87 0.0 
1987-88 0.0 
1988-89 0.0 

Recor-d 
Mean 0.0 

o 0 
0.0 
0 . 0 
0.0 
0.0 
o 0 
0.0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
o 0 
o 0 
o 0 
o 0 
0.0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 
0 . 0 
0.0 
0.0 
0 . 0 
0.0 
0.0 

0.0 I 
0.0 

0 . 0 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0 . 0 
0.0 
0.0 
0 . 0 
0.0 
0 . 0 
0 . 0 
0.0 
o 0 
0 . 0 
0 . 0 
0 . 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0.0 
0 . 0 
0.0 

0.0 I 

o 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0.0 
0 . 0 
o 0 
0 . 0 
o 0 
0.0 
0 . 0 
0.0 
o 0 
0 . 0 
o 0 
0 . 0 
o 0 
0 . 0 
0 . 0 
0.0 
0 . 0 
0 . 0 
0.0 
0.0 
0.0 
0 . 0 
0.0 
0.0 
0 . 0 

0 . 0 

T 
0 . 0 

T 
0.0 
0 . 0 

T 
0 . 0 

T 
o 0 
0.0 

T 
T 

0. 8 
T 

0 . 0 
T 

0 . 0 
1 . 5 
0 . 0 
0.0 

T 
T 

0.0 
0 . 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1 

o 0 
1 . 2 

T 
3 . 0 

14 . 3 
T 

o 0 
o 7 

T 
o 0 
0 . 1 
1.0 
0 . 0 

T 
o 2 

o 2 
0 . 1 
0 . 3 

T 
T 

0.0 
T 
T 
T 

0.8 
T 
T 

T 
T 

0 . 7 

0.5 
T 

5.0 
1.2 
O. S 

T 
12.2 
0.0 
2 . 0 

T 

3.3 
T 

0.3 
1.4 
0.9 
3.9 
0.3 
3.S 
4.3 
3.0 
1 . 3 

T 
4.S 
7 . 3 
2.0 

12 . 4 
T 
T 

8 . 2 

7 . ., 
0 . 2 

T 
0.8 

T 

3.3 
T 
T 

4 . S 
T 

0.2 
0 . 7 
0.1 

T 
O.S 
O.S 

T 
T 

3 . 2 
7 . 4 

I.S 
T 

0.7 
T 
T 

8.3 
2.0 

T 
3 . 0 

1. S 

.,.4 
0 . 0 

T 
0.0 

1 

4.0 
T 

0.3 
17.3 

T 
T 

1.0 
T 

0.0 
T 

1.4 
0.0 
0 . 0 

T 
0.0 
0 . 8 
0 . 0 
1.2 
0 . 2 
0 . 5 
0.0 
0.0 
0 . 4 

J 

0.0 0 . 0 
0 . 0 0 . 0 
0.0 0 . 0 
0.0 0 . 0 
0.0 0 . 0 
0.0 0.0 
0.0 0 . 0 
0.0 0 . 0 
0.0 0 0 
0.0 0 . 0 
0.0 0 . 0 
TOO 

0.0 0 0 
0.0 0 0 
0.0 0 . 0 
0.0 0 . 0 
0 . 0 0 . 0 
0.0 0 . 0 
0 . 0 0 . 0 
0.0 0 . 0 
0 . 0 0 . 0 
0.0 0 0 
0 . 0 0 0 
0.0 0 . 0 
0.0 0 . 0 
0.0 0.0 
0.0 0 . 0 
0.0 0 0 
0 . 0 0 . 0 

T I o 0 

0 . 0 20.S 
0 . 0 1 . 4 
0.0 S.O 
0 . 0 5 0 
0.0 14 8 
0.0 7 '3 
0.0 12 2 
0.0 1 . 0 
0.0 23 8 
0.0 T 
0.0 3 0 
0.0 '3 .3 
0 . 0 1.2 
0 . 0 1 . 4 
0.0 1.& 

0.0 0 . 0 
0.0 0 . 4 
0.0 5 . 3 
0.0 7.S 
0 . 0 10 . 4 
0 . 0 3 . 0 
0 . 0 T 
0.0 0 . 4 
0 . 0 7 . S 
o 0 3 . 3 
0.0 20 7 
0 . 0 2 . 0 
o 0 
o 0 11 2 

ODS 8 
See Refer-ence Notes on Page bS. 
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REFERENCE NOTES 

GENERAL 
1 • TRACE A~OUNI. 
BLANK ENIRIES OENOIE ~ISSING/UNREPORTEO OAIA 
, INOICATES A SlATION OR INSTRU~ENI RELOCATION . 

SEE SI~TION LOCAIION TASLE ON P~GE B. 

SPEC I rIC 
p~GE 2 
P~ I~CLUOES LAST DAY or P~[VIOUS HOHTH 

PAGE 
1.1 • LeNGTH or R.CORO IN YE~~S. ~LIHOUGH 

INOIIIOUAL ~ON;HS ~AY BE ~ISSI~G 
• LESS IHAN OS 
~ORHALS • SASEO OU IHE lQS1,'Q90 RECORD P[ RlOO . 
• XIREHES . OAI,S ARE T~E MOS . R.CEN : OC CURR ENCE 
WINO OIR.· NUHEqAlS SHOW TE~S or OEGRE SS C LOCK~ IS E 

rROH IRUE ~ORIH '00' I~OIC~IE S C~l~ . 
RESULIANT OIRECIIONS ARE GIVEU 10 W~OLE OEG RE ES . 

PAGE 49 
HAX ANO ~IN ARE LONG T(~H HEA~ OAllY HAx I ~UH 
ANa HEAN DAILY HINI~U" IEHP[RArUR.S . 

~IE~IPHIS. TE~NESSEE 

EXCEPTIONS 

PAG.S H. 49 . hA 
q[CORO HEAN S ARE IHROUGH IHE CU~ "ENI YEA R. 
BEGIN~ I NG IN 19 75 rOR I EHP(RA I UR£ 

19 72 rOR PREC l PI I Ai l ON 
lQSl FOR SNOWFA LL 

Page .,a 



~lE).tPHIS. 

TENNESSEE 

Topography varies from the level alluvial area in 
east-central Arkansas to the slightly rolling area 
in northwestern Mississippi and southwestern 
Tennessee . 

Agricultural interests are varied. with major 
crops being collon . corn. hay. soybeans. peaches. 
apples. and a considerable number of vegetables 
The climate is quite favorable for dairy 
mterests. and for the raising of catlle and hogs. 

The growing season is about 230 days in length . 
The average date for the last occurrence of 
temperatures as low as 32 degrees is late March. 
The average date of the first temperature of 32 
de grees or below is early November. 

Precipitation of nearly 50 inches per year is 
fairly well distributed. Crops and pastures 
receive. on the average. an adequate supply of 
mOlstul"e durmg the growing season. with lesser 
amounts during the fall harvesting period. 

Sunshme averages s llghtly over 70 percent of the 
possible amount durin the growing season. 
Relative humid ity averages about 70 percent for 
the year. 

MemphiS . although not m the normal paths of 
storms coming from the Culf or from western 
Canada. is affected by both . and thereby has 
comparatively frequent changes in weather. 
Extremely high or low temperatures . however. are 
relatively rare 
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STATION CLIMATIC SUMMARY 
PREPARED BY TIlE NAVI\L OCEANOGRAPIIY cml~IANO DETAClU'[NT, ASII[VILLE, N.e, 
PREPARED UNDER, COMMANDER, NAVAL OC[mIOGRAPlIY emU'IAND, NSTL, ~IS 3q52q 

._----------------_._---_._ .. _--------------------, 

NARRATIVE SUMMRRY 

"ely,, 1 All ~IQII"'n t1afJIptd_. 1 1uf.n"~"'d" i. locat.d 22 ",;Iu,. 
Ut~ lh.'" 11. <11.:2':1, ' ul 11':I.flt" It IUlul'II'" foncll Airpor t in ti,., 

:." .... 11 ••• ""'1.:. ' ... "",I.&:' (,It ItSnnu~_.c 0', d l"'alatilt_IV fl". arttc) ul 
It •• Mt:a~it.':oo "~ 'H Hi"ar Ld~ l n . H." lc.:rrchn in th .. i •• .,..Jidl" 
".ei •••• , .... 1 11 • .: ~laljon L"ing CI 1.:1 ... roll.ng typo Hilt. .". 
.f .... "., ,,,. u' ,..,'; Icu' dl,uvcs 1100"'(' :.ui» Icvu' 

Ih .... . llul • •• J all' Pla:.~." fo,. til. local ar.a Ar. tho 
'''nl l " .. nt~. lhod . .., aif· U.OIlo~ . onj O~:.':'t.:ldtdJ po)'ar front, d""riuU 
tt... ..inlu" ....... .ll.:. ~" d It. .. ma,.. I " " 0 t(·~':'ic.)1 air ",a •• uhi~h .It 

o ~Uf t vI II ... tr ~ 1 "jU~'4 high c l rc...,ld& . LJn d~r'n9 .ho :...~ .... u .· 
... ~(.ll.~. P. a I • . •• 1..,1 ~ ,t"dll I i .. c~ p. ",J".:" Satld''"'' t •• LI'.J.r!iot ..J'· ... ~ 
~f'toI I","'~.J , .. 03 .. II •• 'V ,n .t,t.! I ... Cd' ""'.:~ Juring It. .... nttlr a . . ... 
_~ri"~. [" .• , " 'J "'CI $u"'IQ ........ H.' .. ~. tl',- ,,-r'rontal ~qudll lill..s 
., .. , ••. Jur:.lv . ... _ ""U f ' t;;~ldCGd by Cu' .... c.i .... typa thunJdr~tor ... t. 
04..c.cJ:o..c.. .. ,,' •• · II .... ~ICQ. cyclon.~ lnoJ'IIinU inland protJ u ce h "dV y 
rain~ "fI,J '.J " ~'I .. , •• ; ,j:.. cl.roughuul t',. d r aa. 

r, •• ~ .. Cf ~'..Jc n'uon ' •• IIPti. alur. ,..:.,- lha y .. ar I. In th. Iv .. 
L.O·t. ... d,-, 'HIJ I • ...... chtil upp.r 30 ' ::. ill J.Jltudry to th. ' o u 80 ' . 
in Ju' y, A, c\. ..... J h.tJh 0' 10D d~~.- .u:. f . has L •• n ,.. .. co ,· d u J 
dU"i"~ ".Jlh ., • ., ..... f\ .. . ~ ~I Juna olld Jul". (e •• po,..a r .,. r.' ,,:' 

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

"·"tII lhd hiyh lu.It,).,·cllurtl!a occur during the fall I~i lh colJ 
I. Ctl't~ Jjdllot. i ng occb:.iond"y through I' •• aruii. Ui th th" on~CI' 
ll' lIinl",r, raJicdl t.mp .. '-dlv.·. chdn90~ boco .... fIIor. 'o.",on 

ui H . 0 SO dctJraa t."nptlrid"" ... ., drop during a co,''' fronlal 
p~~~bU~ L~i,)O not at all unco.~or\. 

r, · ~C.pild.'on of dbo ..... -1 '1 inct.o5 per ytaa,.. '5 fairly .. .", 
.Ji!.t, il,,~J'uJ Ihrou!Jhoul th .. ydi:lr. wi til Ih .. only frolan or 
'.· •• h:l ,nlJ prac ipl14t ion OCCu' .n~ during Ih" Hint.,.. "h.n th. 
lu.o~ JllJ(.h d n-Jl. Iou .. I-la:llo just fooouth of tho .. Ldlion. "dle i n 
.f." .J , va u:.ual'y r .. .J .. ,,-t: -.. tli.UJi,.ly 10 S •• f .. ~ . 

Jlyl ,, !.) co n d.t •• lI. :. elld \J .. nurClII., good Hltl. Calling:. and 
YI:..Lili'.a50 ~"uill"" Ihein 1,000 fa .. t and l.i'u:s. .or .. Ihan 80X 
.:. . tl . " t i .... Cy.n dur ing thu t..dd ... oath.,.. .onth:.. of .... ntar . 
nVI " . ~ I t. t.) .. .., .. th:. of t1~y, Junu, and Juty V':.uill Flight Rul.!a 
IV)' n. o r a ... pur l d .lc dd .ore Ihan qLX of the t.~~ . 
It.u'' J .. ... litO .... . a .- a t h .. PI' Inc Ipea' ,.l .... :. .. of ... d .... e lion in , t ighl 
o p u.o li oll~ d u r in\} t h ., ~U"""I· ~onlh •. Th .. 10 ... c4lt1 I ingt. and 
Itl!lo.ltil . l,." Lrought on by tl ... ltd ~tor .. " ard u:Dual'y of :.hort 
,J ul' ,." i u n 

MEMPHIS, TENNESSEE 

N 
I 

t.J 
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2.4.2 Overland Drainage 

2.4.2.1 Topography and Soils 
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. The majority of the 

installation has a slope of between one and five percent. In 
general, land surface elevations vary from 270 feet MSL (feet 
above mean seal level) in the southeast border along Big Creek 

Drainage Canal to 350 feet MSL in the northern portion of the 
base near Tanya Lake. 

There are ten soil classifications found on the station; these 
within two major Soil Associations. In the proximity of the Big 

Creek Drainage Canal is the Falaya-Waverly-Colins Association. 
Soils in-this association range from level, poor drainage to 

moderately well-drained, silty soils on first bottoms and are 
subject to high water tables. The balance of the Complex is 

composed of the Memphis-Granada-Loring Association. Soils in 
this association range from nearly level to sloping, well-drained 

and moderately well-drained, silty soils on broad uplands. 

2.4.2.2 Surface Water 

NAS Memphis consists of a total of over 3,490 acres of land. The 

topography on the station slopes gently downward from the 
northeast quadrant of the property to the southwest quadrant and 

the Big Creek Drainage Canal. Surface runoff is slow, 

particularly on the south side, due to minimal slopes and high 
water tables. 

The station is surrounded on three sides by water courses, 

including the North Fork Creek to the west and the Big Creek 

Drainage Canal to the south. Casper Creek cuts through the 

eastern portion of the station separating the Headquarters of 

Naval Technical Training and Naval Hospital Millington. 
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Both North Fork Creek and Casper Creek drain into the Big Creek 
Drainage Canal. The flood plain of this drainage system covers a 

significant portion of the installation, limiting development 
potential both on and off the station. A levee has been 
constructed on the installation along the north edge of the Big 
Creek Drainage Canal. Because the levee does not follow the 

entire edge of the Canal, it serves as only a partial deterrent 
to on-site flooding. 

2.4.3 Potentially Affected water Bodies 
The source of potable water for both NAS Memphis and the City of 
Millington is the Memphis Sand Aquifer, the top of which lies at 
a depth of approximately 350-400 feet below land surface. The 
City also has two primary wells that draw from the Fort Pillow 
Aquifer at 1400 feet below land surface. The shallow groundwater 

generally has relatively high levels of iron; however, 

occasionally, it is tapped for small-capacity wells for non

potable uses. 

2.5 REGIONAL AQUIFER CHARACTERISTICS 

2.5.1 Aquifer Description 

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. This geologic and 

hydrogeologic setting was described by Geraghty and Miller, Inc., 

in 1985 (G&M, 1985). 

The sequence of geologic sediments underlying NAS Memphis is 

illustrated in Figure 2-3, a generalized geologic column. The 

uppermost stratigraphic unit consists of sand, gravel, silt and 
clay and extends to a depth of approximately 175 feet in some 
areas. These units are underlain by clays of the Jackson 
Formation. 
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The nature of the surficial sediments at the NAS are illustrated 
in the geologic cross section presented in Figure 2-4, which was 

prepared originally by Geraghty and Miller, Inc., from logs of 

the borings drilled during their 1985 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 uppermost aquifer is sometimes used for industrial and 

irrigation purposes. 

Beneath these undifferentiated sediments lies the Jackson 
Formation, which consists primarily of gray, bluish-gray and tan 
clays. The low-permeability sediments of the Jackson Formation 

comprise the confining deposits which retard vertical movements 

of water and hydraulically separate the uppermost aquifer from 

the underlying Memphis Sand. The Memphis Sand, or 11500-foot 
Sand ll , 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. 

Stratigraphic units within 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 groundwater flow to the 

underlying sands which make up the uppermost aquifer. 

Permeability tests run on Shelby tube samples collected during 

monitor well installation suggests vertical permeabilities within 
the gray clay and blue clay that range from 1.5 x 10-6 to 5.2 X 

10-7 cm/sec (centimeters per second) and 5.9 x 10-6 to 8.5 X 10-6 

cm/sec, respectively. 

2.5.2 Aquifer Use 

The NAS uses five wells for water supply, all located in the 

developed area of the NAS South-side. Three are approximately 

1500 feet deep, and two are approximately 500 feet deep. 
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The City of Millington has production wells for the public water 
supply. One main and one standby well are located 0.3 miles west 
of the NAS. One main and three standby wells are located 

approximately 1/2 mile southwest of the NAS. The two main wells 
draw from the Fort pillow sand aquifer (1400' b.g.l.): the four 
standby wells draw from the Memphis Sand Aquifer (500' b.g.l.). 

The Memphis-Shelby County Health Department estimates there are 
approximately 20 private wells in the Millington area. 

All public water supplies in Shelby county draw from groundwater. 

No surface waters are used. 

28 



3.0 TARGET ANALYSIS: POTENTIALLY AFFECTED POPULATIONS 

The following is a description of potentially affected 
populations for four pathways: 

o Surface water (to 15 miles downstream) 

o Groundwater (4 miles radius) 
o Air (4 miles radius) 
o on-site exposure (to resident population, or other 

popUlation within one mile). 

Because no toxic or hazardous substances have been identified for 
the site, the probable routes of transport of contaminants from 

the site for potential exposure of receptors are not applicable. 

However, a brief, general description of potential pathways is 

provided below. 

3.1 SURFACE WATER PATHWAY 

Surface drainage is used primarily for livestock and wildlife 

watering and to support aquatic ~ife. contamination of the Big 
Creek drainage system would pose the greatest threat to potential 
environmental receptors. However, no toxic or hazardous 

substances have been identified at this site. 

The Big Creek Drainage Canal discharges to the Loosachatchie 

River approximately 5 miles southwest of the NAS. The 

Loosachatchie River discharges to the Mississippi River 

approximately 10 miles further downstream. 

3.2 GROUNDWATER PATHWAY 

Potable water at NAS Memphis is available from both on-site and 

off-site sources. The NAS uses five wells for water supply. 

They are located in the developed area of the facility. The 

source of supply for the two 500-foot (approximately) wells is 

groundwater found in a geologic unit commonly known as the 
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"Memphis Sand". This aquifer is located approximately 350-400 
feet below the surface. The three deep (1500 foot approximate) 
wells draw from the Ft. pillow aquifer. water is also available 
from the City of Millington. water for the City is drawn 
principally from two wells screened in the Fort pillow Aquifer. 

Four standby wells are screened in the Memphis Sand aquifer. 

These water supplies would not be affected by site No. 11. 

The Memphis-Shelby County Health Department estimates there are 
approximately 20 private wells in the Millington area. 

3.3 AIR PATHWAY 

The air pathway is not applicable to waste oil sprayed more than 
15 years ago. 

3.4 ON-SITE EXPOSURE 

Since the waste no longer exists on site, on-site exposure is not 
applicable. 
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4.0 SUMMARY 

4.1 SUMMARY OF FIELD INVESTIGATION RESULTS 

Soil samples collected in 1983 were analyzed for PCB's, the only 

contaminants of concern. No PCBs were detected. There is no 
visible evidence of contamination at this time. 

4.2 SUMMARY OF POTENTIALLY AFFECTED TARGETS SURVEY 

The US Navy has determined that there are not potentially 

affected targets for site No. 11. 

4.3 CONCLUSIONS AND RECOMMENDATIONS 

4.3.1 Conclusions 
The US Navy has concluded that site No. 11 does not pose a threat 

to human health or the environment. 

4.3.2 Recommendations 
The US Navy recommends that site No. 11 be removed from further 

consideration as a potential hazardous waste site. 

4.4 DATA SOURCE LIST 

The following is a summary of reports, letters, memoranda, etc., 

associated with Site No. 11 environmental conditions. 

4.4.1 Reports 
The following reports contain information relevant to site No. 

10: 

o RCRA Facility Assessment (Draft). NAS Memphis. 

Millington. Tennessee, prepared by ERC Environmental 

and Energy Services Co., Nashville, Tennessee, for 
Southern Division, Naval Facilities Engineering 

Command, Charleston, SC, April 1987. 
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4.4.2 

o RCRA Facility Assessment (Final Draft), NAS Memphis, 

Millington, Tennessee, prepared by ERC Environmental 

and Energy Services Co., Knoxville, Tennessee, for 

Southern Division, Naval Facilities Engineering 
Command, August 1989. 

o Initial Assessment Studv of Nayal Air station Memphis, 

Millington, Tennessee, NEESA 13-038, Naval Energy and 

Environmental Support Activity, Port Hueneme, CA, 
November 1983. 

o NACIP Program Confirmation Study, Verification Phase, 

NAS Memphis, prepared by Geraghty and Miller, Tampa, 

Florida for the US Navy, Southern Division, Naval 
Facilities Engineering Command, Charleston, South 
Carolina, November 1985. 

o Air Installation Compatible Use Zone (AICUZ) Study, 
prepared by (unknown) for US Navy, Southern Division, 

Naval Facilities Engineering Command, Charleston, SC, 
1981. 

Letters and Memoranda 

The following is a summary of correspondence between the US Navy 
and federal and state regulatory agencies (EPA Region IV and 
TDHE). 

o Letter dated 29 July 1986 from TDHE to NAS Memphis with 

comments on the 1983 Initial Assessment Study and the 
1985 Verification Study. 

o Letter dated 11 April 1989 from TDHE, to NAS Memphis 

with comments on the April 1987 RCRA Facility 
Assessment. 

o Letter dated 08 June 1989 from Southern Division, Naval 

Facilities Engineering Command, to Commanding Officer, 

NAS Memphis, with response to TDHE comments on NAS 

Memphis studies transmittal of 29 July 1989. 
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APPENDIX A 

TOPOGRAPHIC MAPS AND DRINKING WATER SOURCES 
FOR 

NAS MEMPHIS AND ADJACENT LAND 
(4 MILE RADIUS OF NAS) 

November 1989 



NOTE: Topographical maps not supplied with this submittal. 
Topographical maps were supplied for the 90% draft and 

will be supplied for the final document. 
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NOTE NOTE NOTE 

Geologic maps are unavailable for a 4 miles radius of NAS 

Memphis. The 7.5' quadrangle geologic maps needed correspond to 

the 7.5' quadrangle topographic maps (i.e., the Brunswick, 
Drummonds, Millington, and Munford quadrangles). The subject 
area has not been geologically mapped, and preparation of 
geologic maps has not been scheduled. Hence, there is no 
projected availability data for these maps (Information provided 
by Mr. James Moore, Tennessee Division of Geology, Maps and 

Publications Department, Nashville, Tennessee, (615) 742-6696), 
05 September 1989). 
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SITE PHOTOGRAPHS 
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Site No. 11: oiled, Dirt Roads 

unpaved perimeter roads were, in the past, "oiled" with waste oil 

to suppress dust. Photograph is of a "typical" section of road, 

in South-side Landfill area. Photograph taken 17 July 1989. 

Location of photograph is shown on accompanying sketch. 



Photographs of site No. 11. Oiled, Dirt Roads. 
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03c:rr O.~TATC O~ZlPCOCE 10OCOU"ry r7ccu~loe C~ 
Millington COCE OIST 

TN 38054 Shelby 79 9th 
ClCOQROIHATCS LAnT\JOE 

I 
LONGn"UOE 

Not applicable Not appl icabl~ NAS Perimeter/Patrol Roads - . 
10 CIIIECnoHS TO SOi£ • .-.-.. ____ 
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PART 2 • WASTE INFORM ... TION 

II. WASTE ST ATES. QUANTITIES. ANO CHARACTERISTICS 

01 P"",SICA.LSiAfES ·C ... " ... ""' .... 02 WASTE OU"HTITY AT SI~ 0.1 WASTE CI<AA .. CTEAlSTICS ,c_. ___ , 
, ........... ., ... , ...... ,. .. 
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.:. A SOUO :.. E $t.UAJlV : ......., .. ~I ... A TOU: ' .E. SOI.UIU: 

:.. B. POWOEA. "HES ; . " L/CU'D TOMS .... COAI"OSIVE ~ " IHFECnovs :. J EXPLOSIVE 
~ C AAOIOACTIVE _ G ,..... ..... A8LE " I( AEAcnvE 

' . C SLUDGE •• G GAS 
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III. WASTE TYPE 
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POTENTIAL. HAZARDOUS WASTE SITE 
I. IOENT/FICA TION 

SEPA PRELIMINARY ASSESSMENT ~~;A~~02 i7EONU02E2 600 
PART 3' DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II. HAZAROOUS CONDITIONS AND INCIDENTS 

01 .: A. GROUNOWA TER CONT AMINA TION 
0 

Q2 C 08SCRVED lOA TE I ... POTl:NTIAl. ;: AU.fGEO 

0:1 POPUL.A TION POTENTIALl. Y AFFECT EO: 04 NARRATive OESCRIPnON .. 

None 
. . 

01 .= B. SURFACE WATER CONTAMINATION 02 = OBSERVED lOA TE. I C POTl:NnAl. ~ AU..EGEO 
0:1 POPUL.A nON POTENTIALl. Y AFFECTEO. 0 04 NAARA TlvE OESCRIPTION 

None 

01 ;: C CCNTAMINAnoN OF AlA 0 02,- OBSERveOIOATE I :: POTl:NTW.. :: Au.EGEO 
03 POPUI..' TION POTENTIALl. Y AFFECTeO; 04 NAARA nvE OESCI'lIPT1ON 

None 

01 = 0 FIRE:EXPlOSIVE CONO/noNS 
0 

02 = OBSERVEO (OA Te I :.. POTENTIAL = AU.fGEO 
03 POPUI..'TlON POTENTIALl. Y AFFeCTEO 04 NAARA nve OESCRIPTION 

I 
None 

01 ... E. QtFlECT CONTACT 0 02 = OBSERVEO lOA Te I = POTl:I\jTIAI. .: AL.L£GEO 
03 PCPUI..' TION POTENTIALl. Y AFFECTEO' 04 NAARA nvE OESCRIPnoN 

None . 
01 = F CONTAMINATION OF SOIL 0 02 C OBSERVEO (OATE I ;: POTl:NnAL :: AL.L£GeO 
03 AAEA POTeNTIAu.Y AFFECTeO' 04 NAARA Tive oescRIPnoN ,-

None 

01 :. G ::lRINKING WA TER CCNTAMINA TION 
0 

02 :. CBSEflvEO lOA TE I ~ POTENTIAl. • • All...EGEO 
03 "CPUI..' TlON POTENTIAU. Y AFFECTEO 04 NAARA nve OESCRIPnON 

None 

01 .:: 11. WORKER EXPOSIJREiIN,JURY 02::::: 08SCRVEOIOATE I :; POTl:NnAL = ALJ..fCiEO 
03 WORKERS POTeNnALl. Y AFFECTeD: 0 04 NAARA nve OESCAIPTlOH 

None 

01 :: I. POPUI..'TION EXPOSURE. INJURY 
0 02 = OBSERVEO IDA TE. I C POTl:NTIAI. = ALJ..fCiED 

03 POPUL.A TION POTENT/ALl. Y AFFECTeD. 04 NAAM nvE OESCRIPTION 

None 
\ 



POTENTIAL HAZARDOUS WASTE SITE L IDE.~TIFICA nON 

~EPA PRELIMINARY ASSESSMENT 0'TN~12 U0022 600 
PART 3· DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II. HAZARDOUS CONomONS AND INCIDENTS ,c_, 

01 = J. OAMAGE TO FLORA 02 i:i OBSERVED (OAn:: I Ci POTE."ffiAI. C AU..E~O 
004 NAMA TM oescRlP'T1ON 

None 

01 ~ 1<. OI<MAGE TO FAUNA 02 a 08SCRVa) (OATE: I o POTENTW. o AU..."G£O 
004 NAi!RATM OESCRIPTlON , __ .... _, 

None 

01 C L CONTAMINATION OF FOOOCHAlN 02 a OBSERVED (0.1. TE. I Ci POTE."ffiAI. C AU..CGEO 
004 NARRA nve OESCRIPTlON 

. None 

01 C M UNST ABU: CONTAINMENT OF WASTES 02 = OBSERVEO (0.1. TE. I C POTENTW. '::AU...~O 
Ij,o"''''''''''I1~'''''&-''''''''''''' 

03 PCPUL.4 TION POTENllAU. y AFFECTED: ~ NAARATM oeSCRlfrTlCH 

None 
.. -

01 C N OAMAGE TO OFF SITE ?I'IOPERTY 02 ~ O~ (OAre: I C POTE.'ITW. C AU.SGaO 
004 NAi!RA TM oeSCfUFTlON 

None 

ole O. ceNT AMINA nON OF SEwERS. STORM OI'lAINS. wwr;>" 02 = OBSERVED (0.1. TE. I = POTE.'iTW. C AU...~EO 
~ NAi!RA TlVE CESCRIPTION 

None 

01 C I' II.1.EG"'--UNAUTHORlZEO OUMPING 02 C OBSERVEO (0'" TE. I C POT!NTW. C Au.s"EO 
004 NAAA ... nve oeSCAIPTION 

None 

05 CESC~IPT1CN OF A1>IY OTl1Ei'I O<NCWN. POTENTlAL. OR AU.SGEO I1Al.Af\OS 

None 

m. TOTAL POPUU TION POTENTIAU Y AFFECTE.C: ~11_t: 

IV. COMMENTS 

Limited to application of used oil to unpaved roads for dust su ppress ion. 

v. SOURCES OF INFORMAnON 'c ........ c .. '_ .... , ......... _ ........ _ • 

. NAS Memphi s historical records and environmental reports. 

EPA .. CAM 2070.1 l17·111 



APPENDIX E 

SITE SCREENING ANALYSIS: 

HAZARD RANKING SYSTEM (HRS 1) 

PRELIMINARY AND PROJECTED SCORES 

FOR 

NAS MEI-1PHIS SITE NO. 11 - OILED, DIRT ROADS 

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

September 1989 



HRS DOCUMENTA nON RECORDS 

NAS Memphis Site No. 11 
Site Screening Analysis 

(Preliminary and Projected Scores) 
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QA Review Draft: 
Site Name NAS Memphi s SWMU Site No. 11 

OOCUMENTA nON RECORDS 
FOR 

HAZARD RANKING SYSTEM 

Author: H.A. Bryson 
Date: 9/1Q/89 

INSTR UCTIONS: As briefly as possible summarize the information you used to 
assign the score for each factor (e.g., "Waste quantity = 4,230 drums plus 800 cubic 
yards of sludges"). The source of information should be provided for each entry and 
should be a bibliographic-type reference. Indude the.Iocation of the document. 

FACILITY NAME: NAS Memphis SWMU Site No. 11 - Oiled, Dirt Roads 

LOCATION: NAS Memphis (EntireComplex), Millington, Tennessee 

DATE SCORED: 11 September 1989 

PERSON SCORING: Harry A. Bryson, CHMM 
ERC Environmental and Energy Services Co. 
Knoxville, Tennessee 

PRIMAR Y SOURCE(S) OF INFORMA nON (e.g., EPA region, state, FIT, etc.): 
NAS Memphis historical records and environmental reports 

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMA nON: 

None 

COMMENTS OR QUALIFICA nONS: 

Based on existing information. 

-1-



QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 11 

GROUND WATER ROUTE 

1 OBSERVED RELEASE 

Author: H. Bryson _ 
Date: 9/10/89 .... 

Contaminants detected (5 maximum): None detected; PCBs persummed. Used oi 1 
known to have been placed. 

Rationale for attributing the contaminants to the facility: Used oil had been app1 i ed to 
the dirt road (NAS historical information). Because the oil used was suspected to 
contain PCBs, preliminary consideration during the NAS-wide RCRA Facility 
Assessment initiated in 1986 included this site as SWMU No. 11 ......... 

2 ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern 

Name/ description of aquifer(s) of concern: 
Memphis Sands, 350-400 feet below ground surface 

Depth(s) from the ground surface to the highest seasonal level of the saturated 
zone (water table(s» of the aquifer(s) of concern: 

350-400 feet 

Depth from the ground surface to the lowest point of waste disposal/storage: 

One foot 

-2-
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QA Review Draft: 
Site Name NAS r~emphis - SWMU Site No. 11 

Net Precipitation 

Mean annual or seasonal precipitation Gist months for seasonal}: 49.3 11 

Mean annual lake or seasonal evaporation (list months for seasonal): 40 11 

Net precipitation (subtract the above figures): 

Permeability of Unsaturated Zone 

Soil type in unsaturated zone: 

Fa1aya-Waver1y-Co1ins Association 

Permeability associated with soil type: 

9.3 11 

Author: H. Bryso 
Date: 9/10/89 

Moderate, the available data indicated the permeability of the soft gray clay 
found at NAS.site ranges from 5.2 x 10-7 to 1.5 x 10-6 cm/sec 

Physical State 

Physical state of substances at time of disposal (or at present time for generated 
gases): 
Waste Oil: . - . 
Sprayed as thin cover on dusty road surface. Oil adsorbed onto dust particles. 
Sugject to vo1atilization/photodegradation/biodegradation and dispersal by 
wind, storm water runoff. Score = 3 for physical state (liquid) at time of 
disposal. 

-3-



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 11 

3 CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 

No containment 

Method .... ith highest score: 

Not appl i cabl e 

4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compotmd(s) evaluated: 
PCB's for projected score 

Compotmd with highest score: 

Author: H. Brys' 
Date: 9/10/89, 

PCB's for projected socre (toxicity = 3, persistive = 3, total of 18) 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those with a 
containment score of 0 (Give a reasonable estimate even if quantity is above 
maximum): 

None detected. Assumed HWQ score of 1 for projected score 

Basis of estimating and/or computing waste quantity: 

Surface soil analyses (1983) found no PCBs was present. 

* * * 

- 4-



QA Review Draft: 
Site Name NAS Memphi s - SWMU Si te No. 11 

5 TARGETS 

Ground Water Use 

Use(s) of aquiferes) of concern within a 3-mile radius of the facility: 

Memphis Sand at 400' below ground level. Used by NAS, City. 

Distance to Nearest Well 

Author: H. Bryson 
Date: 9/10/89 

location of nearest well drawing from aquifer of concern or occupied building not 
served by a public water supply: 

NAS Memphis wells 

Distance to above well or building: 

Variable; 

Population Served by GrolD'ld Water Wells Within a 3-Mile Radius 

Identify water-supply wells(s) drawing from aquiferCs) of concern within a 3-mile 
radius and populations served by each: 

NAS Memphis - 2000 permanent (military + civilian) City of Millington -
20,000 (approximately) Score = 3 

Computation of land area irrigated by supply wel1(s) drawing from aquiferes) of 
concern within a 3-mile radius, and conversion to population (1.5 people per acre): 

None; area low-lying, subject to flooding 

Total population served by ground water within a 3-mile radius: 

22.000 (approximately) Score = 5 
Score for GW use and distance = 35 

-5-



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 11 

SURFACE WATER ROUTE 

1 OBSERVED RELEASE 

Author: H B8~sC 
Date:9!10/ 

Contaminants detected in surface water at the facility or downhill from it (5 
maximum): 

None 

Rationale for attributing the contaminants to the facility: 

Not applicable 

2 ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain 

A verage slope of facility in percent: 

<3% 

* * * 

Name/description of nearest downslope surface water: 

Big Creek Drainage Canal 

A verage slope of terrain between facility and above-cited surface water body in 
percent: 

<3% 

Is the facility located either totally or partially in surface water? 

No 

-6-



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 11 

Is the facility completely surrounded by areas of higher elevation? 

No 

I-Year 24-Hour Rainfallln Inches 

3.25" 

Distance to Nearest Downslope Surface Water 

Approximately 200 feet 

Physical State of Waste 

No longer exists 

.... -It 

3 CONTAINMENT 

Containment: 

Method(s) of waste or leachate containment evaluated: 

Uncovered waste pile 

Method. with highest score: 
Uncontrolled, uncovered (3) 

-7-

Author:H. Bryson 
Date: 9/10/89 



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 11 

. 
4 WASTE CHARACTERISTICS 

T oxici ty and Persistence 

Compound(s) evaluated: 

PCBs and used oil components 

Compound with highest score: 

PCBs 

Hazardous Waste Quantity 

Author: H. Brysor 
Date: 9/10/89 :. 

Total quantity of hazardous substances at the facility, excluding those with a 
containment score of 0 (Give a reasonable estimate even if quantity is above 
maximum): 

Zero 

Basis of estimating and/or computing waste quantity: 

No hazardous waste remaining on site 

* * * 
5 TARGETS 

Surface Water Use 

Use(s) of surface water within 3 miles downstream of the hazardous substance: 

Non-potable water for livestock, wildlife, aquatic biota 

For projected score, a value of 1 was assummed. 

-8-



QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 11 

Is there tidal influence? 

No 

Distance to a Sensitive Environment 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 

Not appl i cabl e 

Distance to .5-acre (minimum) fresh-water wetland, if 1 mile or less: 

Not appl i cabl e 

Author: H. Brysor 
Date: 9/10/89 

Distance to critical habitat of an endangered species or national wildlife refuge, if 
1 mile or less: 

.Not appl i cabl e 

Population Served by Surface Water 

Location(s) of water-supply intake(s} within 3 miles (free-flowing bodies) or I mile 
(static water bodies) downstream of the hazardous substance and population served 
by each intake: 

None 

-9-



. .. .. -:. .. : " 
... .. , • • -:. ....:. 0 

QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 11 

Author: H. Brys 
Date: 9/10/8 

Computation of land area irrigated by above-cited intake(s) and conversion to 
population (1.5 people per acre): 

Not appl i cabl e 

T ota! population served: 

Zero 

Name/description of nearest of above-cited intakes: 

None known 

Distance to above-cited intakes, measured in stream miles: 

Not applicable 

NOTE : for projected score, a value of 4 was assumed 

-10-



· .~ .. : 
QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 11 

AIR ROUTE 

I OBSER YEO RELEASE 

Contaminants detected: 

None 

Date and location of detection of contaminants: 

Not applicable 

Methods used to detect the contaminants: 

Not appl i cabl e 

Rationale for attributing the contaminants to the site: 

Not applicable 

2 'fi ASTE CHARACTERISTICS 

Reactivity and Incompatibility 

Most reactive compomd: 

None 

Most incompatible pair of compounds: 

None 

* * * 

-11-

Author: H. Brys 
Date: 9/10/89 



QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 11 

Toxicity 

Most toxic compound: 

PCBs 

Hazardous Waste Quantity 

Total quantity of hazardous waste: 

None 

Basis of estimating and/or computing waste quantity: 

1983 Soil Sample analysis form affected area 

* * * 

3 TARGETS 

Population Within 4-Mile Radius 

Circle radius used, give population, and indicate how determined: 

(fto 4 mU 0 to 1 mi 0 to 1/2 mi 
22,000 permanent NAS, City population 

Distance to a Sensitive Environment 

Distance to 5-aere (minimum) coastal wetland, if 2 miles or less: 

Not applicable 

Distance to '-aere (minimum) fresh-water wetland, if 1 mile or less: 

Not applicable 

-12-
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Author: H Brys( 
Date: 9/10/8~ 
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QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 11 

Distance to critical habitat of an endangered species, if 1 mile or less: 

Not appl i cabl e 

Land Use 

Distance to commercial/industrial area, if 1 mile or less: 

Approximately 1/4 mile 

Author: H. Bry~ 
Date: 9!10/8~ 

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less: 

Not appl i cabl e 

Distance to residential area, if 2 miles or less: 

Approximately 1/4 mile 

Distance to agricultural land in production within past , years, if 1 mile or less: 

Approximately 1/4 mile (east side NAS) 

Distance to prime agricultural land in production within past 5 years, if 2 miles or 
less: 

Not applicable 

Is a historic or landmark site (National Register of Historic Places and National 
Natural Landmarks) within the view of the site? 

No 

-13-



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 11 

FIRE AND EXPLOSION HAZARD 

1 CONTAINMENT 

Hazardous substances present: 

None (PCBs assumed for projected socre) 

Type of containment, if applicable: 

None 

2 WASTE CHARACTERISTICS 

Direct Evidence 
Type of instrument and measurements: 

Soil sample analysis (1983 study) 

Ignitabillty 
Compound used: 

Not app1 i cab1 e 

Reactivity 
Most reactive compound: 

Not app1 i cabl e 

Incompatibility 
Most incompatible pair of compounds: 

Not app1 i cab1 e 

......... 

-14--

Author: H. Brys( 
Date: 9/10/89 



QA Review Draft: 
Site Name NAS Memphi s - SWMU Site No. 11 

Hazardous Waste Quantity 
Total quantity of hazardous substances at the facility: 

Zero (preliminary projected scores) 

Basis of estimating and/or computing waste quantity: 

None remaining (1983 soil sampling) 

3 TARGETS 

Distance to Nearest Population 

1/4 mile (approx) 

Distance to Nearest Building 

1/4 mile (approx) 

Distance to Sensitive Environment 
Distance to wetlands: 

"> 5 miles 

Distance to critical habitat: 

'/5 miles 

land Use 

*** 

Distance to commercial/industrial area, if 1 mile or less: 

1 mile (approx. - off station, Navy Road) 

-15-

Author: H. Bryson 
Date: 9/10/89 



QA Review Draft: 
Site Name NAS Memphis - SWMU Site No. 11 

Author: H. Brysoil 
Date: 9/10/89 ... · 

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less: 

Not applicable 

Distance to residential area, if 2 miles of less: 

1/4 miles (approx.) NAS residential housing 

Distance to agricultural land in production within past 5 years, if 1 mile or less: 

2000' (approx.; south across Paul Barret Pkwy) 

Distance to prime agricultural land in production within past 5 years, if 2 miles or 
less: 

Not Applicable 

Is a historic or landmark site (National Register of Historic Places and National 
Natural Landmarks) within the view of the site? 

No 

Population Within 2-Mile Radius 

>10,000 

Buildings Within 2-Mile Radius 

.::> 2,000 

-16-



QA Review Draft: 
Site Name NAS Memph is - SWMU Site No. 11 

DIRECT CONTACT HAZARD 

1 OBSERVED INCIDENT 

Date, location, and pertinent details of incident: 

None 

* * ... 

2 ACCESSIBILITY 

Describe type of barrier(s): 

None 

......... 

3 CONTAINMENT 

Type of containment, if applicable: 

None 

......... 

4 WASTE CHARACTERISTICS 

Toxicity 

Compounds evaluated: None remaining. 
PCBs assumed for projected score. 

Compound with highest score: 

Author: H. Bryson 
Date: 9/10/89 

PCBs for projected score (value of 3 used, as per groundwater route) 

......... 

-17-



QA Review Draft: 
Site Name NAS Memphis - SWt4U Site No. 11 

5 TARGETS 

Author: H. Bryson 
Date: 9/10/89 . 

Population within a I-mile radius: 
Approximately 10,000 (NAS permanent, transient, plus local off-station residences) 

Distance to critical habitat of endangered species: 

> 5 miles 

-18-



APPENDIX E 

SITE SCREENING ANALYSIS: 

HAZARD RANKING SYSTEM (HRS 1) 

PRELIMINARY AND PROJECTED SCORES 

FOR 

NAS MEMPHIS SITE NO. 11 - OILED, DIRT ROADS 

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

November 1989 
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APPENDIX E-l 

HAZARD RANKING SYSTEM (HRS 1) 

PRELIMINARY HRS SCORES 

FOR 

NAS MEMPHIS SITE NO. 11 - OILED, DIRT ROADS 

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

November 1989 



· .. -

Facility roame: NAS Memph isS i te No. 11 

Location: NAS Memphis (North and South Sides) 

E?A Reglo.,: __ IJ,JVI..-___________________________ _ 

Person(s) in charge ot the faolity: Ca pta in Jerry (NMI) Ba ker, Jr., USN Comma nd i n9 Offi cer 

NAS Memphis; Millington, Tennessee 

Name of Reviewer. Harry A. Bryson Oat.: 10 September 1989 
General desenption ot tn. facility: 

(FOt uamp!e: landflll. surlace impoundment. pile, container. types ot hazardous substances; location of the 
facility; contamlMbOn rcute ot 1T',apt c::oncem: types ot Intort'NbOn needed fOt rating: agency action. etc.) 

NAS Memphis Site No. 11 consists of unpaved perimeter roads that were in the 

past treated with used oil as a means of dust sUDDression during the period 

of 1942 to the early 1970's. 

Sc:otes: SM. 0 (Sgw. 0 

SFE =- O · 

Ssw· 0 Sa:::a 0 

SOC:ll 0 

HRS COVER SHEET 

PRELIMINARY SCORE 



Ground Water Aoute Work Sheet J . 
: .... 

ASSIgned Value Multl- Max. I Ret. 
. ~ .-

Rat ing Factor Score 
"-

,Circle One) pller Score (Section) 

OJ Observed Ael ease CV 45 1 
0 

45 I 3.1 

It oCserved release is given a score ot 45, proceed to line [!]. 
It observed release is given a score oi 0, proceed to line fix 

m Aoute Characteris tics 

(9).1 
3.2 

De~th to Aquiler ot 2 3 2 0 6 
Concern 

1 2 (i) Net Precipitation 0 1 3 3 
Permea~llity of the 0 1 (3)3 1 2 3 
Unsaturated Zone 

26) Physical State 0 1 1 3 3 

Total Aoute CharacteristlC3 Score 8 15 

rn Containment 0 1 2(V 1 3 3 3.3 

0 Waste Characteristlc~ 3.4 
Toxicity I Persistence ~3 6 9 12 15 18 1 0 18 
Hazarc:ous Waste o 1 2 3 4 5 e 7 8 1 0 a 
Quantity 

. 

Total Waste Characteristics Score 
0 

26 

m Targets 3.5 
Ground Water Use 0 1 d> 3 3 6 9 
Distance to Nearest 

11~ 
4 6 8 10 1 40 

Weill PopulatIon 16 18 ~ 35 
Served 24 30 32 35 40 

Total Targets Score 41 49 

[!] If line OJ is 45, multiply OJ xl] x rn 
If line m is 0, multiply m x I] x [!] lC rn 0 57.330 

III Divide line rn by 57,3:\0 and multi~ly by 100 Sgw • 0 



Surface Water Route Work Sheet 

Rating Factor 
ASSIgned Value Multl-

Score Max. I Ref. 
(Circle One) plier Score (Section) 

m Observed Release ® 45 1 0 45 4.1 

If observed release Is given a value of 45, proceed to line [!l. 
If observed release Is ,Iven a value of 0, proceed to line lIJ. 

rn Route Characteristics 4.2 
Facility Slope and Intervening 
Terrain 

(9)1 2 J 1 0 3 

1-yr. 24-hr. Rainfall 0 1 2(£> 1 3 3 
Distance to Nearest Suriace 0 1 2(j) 2 3 e 
Water 

Physical State (g:>1 2 J 1 0 3 

Total Route Characteristics Score 
6 

15 

rn Containment 0 1 28) 1 
3 

3 4.3 

m Waste CharacterlsUcs 4.4 
Toxicity I PerSistence ~3 6 9 12 15 18 1 a 18 
H~ardous Waste o 1 2 3 " 5 6 7 8 1 a 8 
Quantity 

To~ Waste Characteristics Score 26 
0 

rn Targets 4.5 

Surface Water Use $ 1 2 3 3 a 9 
Distance to a Sensitive 1 2 3 2 0 6 
Environment 

Population Served/Clstance } (Q) ~ 6 8 10 1 a 40 
to Water Intake 12 16 18 20 
Downstre~m 24 ~ 32 35 40 

Total Targets Score I 0 
55 

rn If line OJ is 45, multiply OJ x0xGJ 
If line [!] is 0, multiply m x I]x0 x []] 0 6.4,350 

m Divide line GJ by 64,350 and multiply by 100 Ssw • a 



Air Aoute Work Sheet 
, ..I -. .. 

Rating Factor 
Assigned Value Multi-

Score Max_' ':;~1. .. 
IClrcle One) plier Score (Se-::;:::-:) I 

[JJ Observed Release (V 45 1 0 45 I 5 _ 1 

Date and Location: N/A 

Sampling Protocol: N/A 

If line OJ is O. the Sa - O. Enter on line rn 
It line m Is 45. then proceed to line m 

rn Waste Characteristics 

&1 

5.2 

Reactivity and 2 3 1 0 3 
Incompatibility 

Toxicity ~1 2 3 3 0 9 
Hazardous Waste o 1 2 3 4 5 6 7 8 1 0 8 
Quantity 

. 

Total Waste Characteristics Score 0 20 

m Targets 5.3 

Population Within · } (9) 9 12 15 18 1 0 30 
4-Mlle Radius 21 24 27 30 

Distance to SenSitive @>1 2 . 3 2 0 6 
Environment 

(J)1 Land Use 2 3 1 0 3 

Total Targets Score 
11 

39 

0 Multiply [J] m rn 35.100 x x 
0 

rn Divide line m by 35.100 and multiply by 100 Sa - 0 



s 

Groundwater Route Score (Sgw> 
0 0 

Surlace Water Route Score (Ssw) 
0 0 

Air Route Score (Sa) 
0 

s~w + s;w + s! 
0 

v' S2 + S2 + S2 gw sw a 0 

V S2 + S2 + S2 /1.73 - SM "" gw sw a 
0 

WORKSHEET FOR COMPUTING SM 



Fire and Explosion Work Sheet 

Rating Factor 
Assigned Value I Multi· Score Max. I Ref. 

(Circle One) oller Score (Section) 

OJ Containment 1 6) 1 3 3 I 7.1 

rn Waste Characteristic3 7.2 
Direct Evidence CO) 3 1 a 3 I 

IgnitabiJlty @1 2 3 1 a :1 
Reactivity @1 2 3 1 a 3 
Incompatibility (Q) 1. 2 3 1 a 3 
Hazardou3 Waste @)1 2 3 4 5 6 7 8 1 a 8 
Quantity 

Total Waste CharacteristiC3 Score a 20 

I~ Targets 1.3 
Distance to Nearest 0 1 2 3(3) 5 1 4 5 
Population 

Distance to Nearest 00> 2 3 1 3 
. . 

1 -
Building 

@1 Distance to Sensitive 2 3 1 a 3 
Environment 

Land Use 0 (j)2 3 1 1 3 
Population Within 0 1 2 3 4(§> 1 5 5 

2·Mile Radius 
Buildings Within 0 1 2 (3) 4 5 1 3 5 
2·MJle Radius 

Total Targets Score 14 24 

m Multiply m x m x (] 1,440 a 

rn Divide line 0 -
by 1,4.10 and multiply by 100 S FE • a J 



Qirect Contact WOrk She~t 

Rating Factor 
Assigned Value Multi-

Score Max. ReI. 
(Circle One) plier Score (SectlOt 

OJ Observed Incident G> .c5 1 45 8.1 
0 

" line IT] I~ .c5. proceed to line m 
If line m is O. proceed to line m 

rn Accessibility 0 1 2& 1 3 3 8.2 

rn Containment 0 @) 1 15 15 8.3 

[!] Waste CharacterlstJc~ 
@1 Toxicity 2 3 5 0 15 8 . .c 

[]] Targets a.5 
Population Within a 0 1 2 3 05 .. 16 20 

1-Mlle Radius 
Olstance to a @)1 2 3 .. 0 12 
Critical Habitat 

Total Targets Scor. 32 
111 

@] If line [J is 45. multi;:IIY OJ x0 x rn 
If line m i3 0, multiply m x alx m xG] 0 21.600 

0 Divide line []] by 21,600 and multiply by 100 SOC - 0 



APPENDIX E-2 

HAZARD RANKING SYSTEM (HRS 1) 

PROJECTED HRS SCORES 

FOR 

NAS MEMPHIS SITE NO. 11 - OILED, DIRT ROADS 

-- ~ - --: ----...- .. ~--

NAS MEMPHIS 
MILLINGTON, TENNESSEE 

November 1989 



NAS Memphis Site No. 11 Facility name: ______________________________ _ 

Wx400n: ___ N_A_S __ Me_m~p_h_i_s ________________________________ _ 

EPA Regio • .,: _~IV~ _______________________________________ _ 

Person(s)inchargeolthetacility~ Captain ,Jerry Baker. ,Jr" USN 

Commanding Officer, NAS Memphis 

Millington, Tennessee 38054-5000 

Name of Reviewer: Harry A. Bryson Oat.: 10 September 1989 
General desenpnon ot tl'Ie fadlity: 

(FOt example: landfill, surface impoundment. pile, container. types ot hazardous substances; location 01 the 
facility; c:cnwnlMbOn telAe 01 ma,ot concem: types of InformabOn needed tor rating: agency action. etc.) 

NAS Memphis Site No, 11 consists of unoaved perimeter roads that were in 

the past treated with used oil as a means of dust suppression during the 

the period of 1942 to the late 1970's. 

Scores: SM. 19. CXSgw • 32. 6 Ssw. 3. 7 Sa ~ 0 ) 

SFE:' 0 

SOC. 50.0 

HRS COVER SHEET 
PROJECTED SCORE 



Ground Water Route Work Sheet 

Raling Factor 
ASSigned Value Multl-

Score Max. I Ret. 
(Circle One) pller Score (Sectlo 

OJ Observed Release CV 45 1 a 45 I :J. 1 

It observed release is Civen a score ot 45, proceed to line 0. 
It observed release is given a score or 0, proceed to line []]. 

m Route Characteristics 3.2 
Depth to Aquifer of @.1 2 :3 2 a 6 
Concern 

Net Predpitation 0 1 2@ 1 3 3 
Permeat::nlity ot the 0 1 ~:3 1 2 3 
Unsaturated Zone 

Physical State 0 1 2@ 1 3 :3 

Total Route Characteristics Score 8 15 

[II Containment 0 1 28) 1 :3 3.3 
3 

m Waste Characteristics 3.4 
Toxicity I Persistence 0 :3 6 9 12 15 W 1 18 18 
HazarC:ous Waste o (!) 2 :3 4 5 6 7 8 1 1 8 
Quantity 

. 

Total Waste Characteristics Score 19 26 

m Targets 3.5 
Ground Water Use 0 1 CV :3 3 6 9 

Distance to Nearest 

l'~ 
4 6 8 10 1 35 40 

Weill Population 16 18 20 
Served 2. 30 32 @40 

Total Targets Score 41 49 

I!l If line OJ is 45, multiply m x[] )( rn 
It line OJ is O. multiply m x I]x m x[1j 8,696 57,330 

m Oivide line [!] by 57,330 and multiply by 100 Sgw· 32.6 I , 



. -- .~-....... ~.-..... ...... .... -.. ---- .. _-- ... ..:. .. -

Surface Water Route Work Sheet 

Rating Factor 
Assigned Value Multi-

Score 
Max. Aef. 

(Circle One) plier Score (Sectlor 

OJ Observed Release (§) 45 1 0 45 4.1 

If observed release Is given a value of ~5, proceed to line 0. 
If observed release Is elven a value of 0, proceed to line Ill-

m Route Characteristics 4.2 
Facility Slope and Intervening 
Terrain 

@)1 2 3 . 1 0 3 

1-yr. 2~-hr. Rainfall 0 1 ~~ 1 3 :3 
Distance to Nearest Surface 0 1 2 

6 e 
Water 

Physical State (]> 1 2 3 1 0 3 

Total Route Characteristics Score 
9 

15 

rn Containment 0 1 2 3 1 3 3 4.3 

[!] Waste Characteristics 4.~ 

Toxicityl Persistence 0 3 6 9 12 15 ~ 1 18 18 
Ha=ardous Waste 0 (1)2 3 "' 5 6 7 8 1 1 8 
Quantity 

Total Wlste Characteristics Score 19 26 

rn Targets 4.5 

Surface Water Uae 0 CD 2 3 3 3 9 
Distance to. Sensitive @ 1 2 3 2 0 6 

Environment 
Population Served I Distance 

} 1~ a:> 6 8 10 1 4 40 
to Water Intake 16 18 20 
Downstream 24 30 32 35 40 

TotaJ Targets Score 7 
55 

rn If line m is 45, multiply OJ xm xm 
If line [!] is 0, multiply [l] x mxG x rn 3591 &4.350 

m Divide line rn by SA,350 and multiply by 100 Ssw - 5.58 



Air Route Work Sheet 

I 
,-

Rating Factor 
Assigned Value MUlti-' Score Max. I '=91. 

(Circle One) plier Score (Se,=~ . ~!":! 

OJ Observed Release CV 45 1 0 45 I 5.1 

Date and Location: N/A 

Sampling Protocol: N/A -

It line m is O. the Sa - O. Enter on line []] 
It line OJ Is 45. then proceed to line rn 

rn Waste Characteristics 5.2 
Reactivity and 0 1 2 3 1 3 
Incompatibility 

Toxicity 0 1 2 3 3 9 
Hazardous Waste 0 1 2 3 " 5 6 7 8 1 8 

Quantity 

! 

Total Waste Characteristics Score I N/A 
20 

rn Targets 5.3 
Population Within · } 0 9 12 15 18 1 30 
4-Mlle Radius 21 24 27 30 

Distance to Sensitive 0 1 2 . 3 2 6 
Environment 

Land Use 0 1 2 3 1 3 

Total Targets Score 
N/A 

39 

0 Multiply m m m 35. leO x x 
0 

m Divide line m by 35.100 and multIply by 100 5 a - 0 



. . . 
. .. ::~w ~ .. _ ... a."' •. ' :!J-........ ~_·~T~ •. , ... U.:-=.-.. I __ ~ __ ':.1_ -~.k_~-..:J":l:"':':"".~""""""'_"~ .... 1 ._ ....... UO "' ....... 

s 

Groundwater Route Score (Sgw) 32.6 1062.76 

Surface Water Route Score (Ssw) 
5.58 31.14 

Air Route Score (Sa) 
o o 

1093.90 

33.07 

19.1 

WORKSHEET FOR COMPUTING SM 



Fire and Explosion Work Sheet I .. 
:~;. 
,~ 

Rating Factor 
Assigned Value Multi· Score I Max. I Ref. 

/' (Circle One) plier Score (Section) 

OJ Containment 1 (j) 1 3 3 I 7.1 

rn Waste Characteristics 7.2 
Olrect Evidence 0 3 1 0 3 
Ignitabillty (j 1 2 3 1 " 3 
Reactivity 1 2 3 1 0 3 
Incompatibility 1 , 2 3 1 (> 3 
Hazardous Waste 0 1 2 3 4 5 6 7 8 1 0 8 
Quantity 

Total Waste Characteristics Score · 
0 

20 

Ii] Targets 7.3 
Distance to Nearest 0 1 2 3 @5 1 4 5 

Population 
Distance to Nearest 0 CD 2 3 1 1 3 

Building 
@1 Distance to Sensitive 2 3 1 0 3 

Environment 
Land Use 0 (j) 2 3 1 1 3 
Population Within 0 1 2 3 4 ~ 1 5 5 
2·Mile Radius 

Buildings Within 0 1 2 @) 4 5 1 3 5 
2·Mlle Radius 

Total Targets Score 24 
14 

m Multiply m X [II x I] 
0 

1,440 

rn Divide line m by 1,4.s0 and multiply by 100 S Fe - 0 



Oirect Contact Work Sheet 

Rating Factor 
Assigned Value Multi-

Score Max. Ret. 
(Circle One) plier Score (Section) 

m ObseNed Incident @ "5 1 0 45 I 8.1 

It line m Is .&5. proceed to line 0 
If line Q] is O. proceed to line m 

rn Accessibility 0 1 2@ 1 J 8.2 3 

rn Containment 0 @ 1 15 8.3 15 

(!] Waste Characterlsllcs 
2112 Toxicity 0 1 5 15 15 8." 

[]J Targets 8.5 
Population Within a 0 1 2 3 05 4 16 20 
l-Mlle Radius 

®1 Olstance to a 2 3 4 0 12 
CrltleaJ Habitat 

• 

Total Targets Score 
16 

32 

(]] If line m is 45. multl;:lly {] x0 x rn 
If line m il O. multiply I] x rn x m xG] 10,800 21.600 

0 Divide line m by 21.600 and multiply by 100 SOC • . 50.0 



. . 
. -:.. •. : ... :!:: .. ...m ... ~"\o.E!..i-...: .. _.:.. ": ••• .:;.!:.:ti,.:,.(4.c·~ ... ~ ... ..: .. ---- •. ..:-

Suriace Water Route Work Sheet 

., ;. 

Rating Factor 
AssIgned Value Multl-

Score Max./ Ret. 
(Circle One) olier Score (Sectlc 

OJ Observed Release @ 45 1 0 45 4.1 

If observed release Is given a value of "5. proceed to line [!l. 
It observed release Is ~Iven a value of 0, proceed to line m 

m Route Characteristics 
Facility Slope and Intervening 
Terrain 

0 (1)2 3 1 1 

l-yr. 24-hr. Rainfall 0 1 2~ 1 3 
Distance to Nearest Surface 0 1 2 3 2 6 Water 
Physical State @ 1 2 3 1 ~ - ej 

TotaJ Aoute Characteristics Score 
10 

rn Containment 0 1 2@) 1 3 I ~ I 4.3 

[!J Waste Characteristics 4." 
Toxicity I Persistence 0 3 ® 9 12 15 18 t 6 18 
Hazardous Waste 0 1 2 3 ® 5 e 1 8 t 4 8 
Quantity 

Totaj Waste Characteristics Score 10 26 

m Targets 4.5 
Surface Water Uae 0 CD 2 3 3 3 9 
Distance to a Sensitive @ 1 2 3 2 0 6 

Environment 
Population Served I Distance 

} 1~ ~ e 8 to 1 4 40 
to Water Intake 18 20 
Downstream 24 30 32 35 40 

Total Targets Score 7 55 

rn If line OJ is 45. multiply m xmxG] 
If line (] is O. multiply m lC @]xf1.] x rn 2100 64.350 

[!J Divide line 0 by 64.350 and multiply by 100 Ssw - 3.3 



Air Route Work Sheet 

Rating Factor 
Assigned Value MUlti-' Score Max. , '=~t. 

(Circle One) clier Score (Se":! :: :1 

OJ Observed Release ® 45 1 0 45 I 5.1 

Date and Location: Not Applicable I 

Sampling Protocol: Not Applicable 

If line OJ i3 O. the Sa - O. Enter on line rn 
If line [I] Is 45. then proceed to line m 

rn Waste Characteristics 5.2 
Reactivity and 0 1 2 3 1 3 
Incompatibility 

Toxicity 0 1 2 3 3 9 
Hazardous Waste a 1 2 3 4 5 6 7 a 1 8 
Quantity 

; 

Total Waste Characteristics Score N/A 20 

rn Targets 5.3 
Population Within' } 0 9 12 15 18 1 30 
4-Mlle Radius 21 24 27 30 

Distance to Sensitive 0 1 2" .3 2 6 
Environment 

Land Use 0 1 2 3 1 3 

Total Targets Score 
NlA 

:19 

0 
Multiply OJ rn m 35.100 x X 0 

rn Divide line 0 by 35.100 and multiply by 100 Sa -
.. 

0 .. ·1 



--" .. oJ. 

. ~ 

s 

Groundwater Route Score (Sgw> 
9.4 

Surface Water Route Score (Ssw> 3.3 

Air Route Score (Sa) 
o 

WORKSHEET FOR COMPUTING SM 

88.36 

12.96 

o 

101. 32 

10.06 

5.8 



Fire and Explosion Work Sheet 

Rating Factor 
Assigned Value I Multi- Score Max. I Ref. 

(Circle One) pher Score ,Section 

OJ Containment 1 @ 1 3 3 7.1 

[]] Waste Characteristics 7.2 
Direct Evidence i 3 1 0 3 
Ignitabillty 1 2 3 1 0 3 
Reactivity 1 2 3 1 0 3 
Incompatibility @ 1 • 2 3 1 0 3 
Hazardous Waste @ 1 2 3 4 5 6 7 8 1 0 8 
Quantity 

Total Waste Characteristics Score 20 
0 

rn Targets 7.3 
Olstance to Nearest 0 1 2@ 4 5 1 3 5 

I Population 
Oistance to Nearest oLD 2 3 1 1 3 
Building 

Olstance to Sensitive @ 1 2 3 1 0 3 
Environment 

Land Use 0 1 2@ 1 3 3 
Population Within 0 1 2 3 4@ 1 5 5 
2-Mile Radius 

Buildings Within 0 1 2 3 @ 5 1 4 5 
2-Mlle Radius 

. 

-

Total Tareets Score 16 24 

m Multiply OJ x m xl] 1,440 
0 

rn " -
Divide line [!] by 1.440 and multiply by 100 S FE - 0 I 



Oirect Contact Work Sheet 

Rating Factor 
Assigned Value Multi-

Score Max. Ref. 
(Circle One) plier Score (Sectlo 

OJ Observed Incident @ 45 1 0 45 e.1 

If line m Is 45, proceed to line m 
It line OJ is 0, proceed to line m 

rn Accessibility 0 1@3 1 2 3 8.2 

m Containment 0 @ 1 15 15 e.3 

m Waste Characterl~tlcs 
5 Toxicity o CD 2 3 5 15 e.4 

[]J Targets e.5 
Population Within a 0 1 2 3 4@ .. 20 20 

1-Mlle Radius 
Distance to • @1 2 3 4 0 12 
CrltleaJ Habitat 

Total Targets Scor. 20 32 . 
@] II line {Il is 45, multiplY OJ x0 xm 

It line OJ i3 0, multiply III x rnx 0 xG] 3000 21.600 

0 Divide line [!] by 21.600 and multiply by 100 SOC - 13.9 
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