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EXECUTIVE SUMMARY 

This plan updates all previous revisions of the Groundwater Monitoring Well Management Plan 

originally prepared by EnSafe/Allen & Hoshall in 1995 and outlines inspection criteria and 

maintenance procedures for wells at the Naval Support Activity (NSA) Mid-South, 

Millington, Tennessee. Maintenance procedures are designed to ensure well integrity 

and compliance with local, state, and federal regulations. There are presently 284 groundwater 

monitoring wells and piezometers, two leak detection wells, five potable water supply wells, and 

four non-potable water wells in use at and around NSA Mid-South. As part of the Resource 

Conservation and Recovery Act (RCRA) Facility Investigation (RFI), four private wells located offsite 

of the base property have also been monitored (i.e., water level measurements and/or 

groundwater sampling). The potable, non-potable and private wells are not covered under this 

management plan and are listed as reference only. 

Most of the monitoring wells were installed at NSA Mid-South sites designated as Solid Waste 

Management Units (SWMUs) during the RFI. Some of these SWMUs have been or are nearing 

official closure. In accordance with a September 23, 1997, technical memorandum, several wells 

were closed in 1998. Many of the leak detection wells at NSA Mid-South were also closed in 1998 

as the tank systems associated with them were removed. As a result, the well database 

(Appendix A) has been periodically updated by the Activity (or a designee). The table on the 

following page provides a summary of the wells currently in the database. Of the 455 wells listed 

in the summary table, four original closed potable water wells screened in the Memphis Sand 

aquifer (see Section 3.3.5.3) are not listed in the database. 
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RFI -Closed 0 6 

Leak Detection - Closed 39 0 

UST-Ciosed 0 0 

Potable Water - Closed 0 0 

Non-Potable/Other- Closed 0 0 

Private (Offsite)- Closed 0 0 

Total 41 64 

Naval Support Activity Mid-South 
Groundwater Well Summary 

November 2001 

Fluvial Cockfield 

35 19 4 

0 0 0 

47 0 0 

0 0 0 

0 0 1 

0 1 0 

132 189 18 
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1.0 INTRODUCTION 

Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Section 1. 0: Introduction 
Revision: 7: December 5 2003 

This revision updates the original Groundwater Monitoring Well Management Plan prepared by 

EnSafe/AIIen & Hoshall (E/A&H) in 1995 and subsequent revisions, with the most recent being 

Revision 6 prepared by EnSafe Inc. in November 2001. It outlines inspection criteria and 

maintenance procedures for all monitoring wells installed at the Naval Support Activity (NSA) 

Mid-South, Millington, Tennessee. Maintenance procedures are designed to ensure well integrity 

and continued compliance with local, state, and federal regulations. This revised document will be 

referred to as the Groundwater Well Management Plan (GWMP) for NSA Mid-South, 

Millington, Tennessee. 

During preparation of this plan, EnSafe reviewed reports related to groundwater investigations, 

Resource Conservation and Recovery Act (RCRA) Facility Investigations (RFis), 

underground storage tank (UST) related investigations and monitoring programs, and 

Activity records to determine how many permanent or temporary groundwater monitoring wells 

have been installed at NSA Mid-South. Based on this research, EnSafe determined that 455 wells 

and piezometers have been installed over the years. Of these, 157 wells have since been closed 

and 298 monitoring wells remain open. 

According to the original E/A&H plan, 119 wells had been installed at NSA Mid-South and 113 of 

them were field-located. Seventeen of these wells were closed in accordance with the original plan 

or as part of tank system closures. The six not field-located were leak detection wells that are 

believed to have been removed with their associated tank systems. Four former production wells 

identified in the original plan were not included in the 119 well count; they were closed during a 

well upgrade in 1985. Four wells installed in 1994 following a petroleum spill at the Building S-362 

Training Mock-Up Facility were not identified when the original well management plan was 

completed. These wells were incorporated into the SWMU 65 RFI and have since been closed. 

In addition to the 119 wells identified in the original plan, E/A&H installed RFI and UST related 

monitoring wells in 1995 and 1996. EnSafe installed additional RFI and UST monitoring wells from 
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Groundwater Well Management Plan 
Naval Support Activity Mid-South 
Section 1.0: Introduction 
Revision: 7: December 5. 2003 

1997 to 1999, and seven more wells for the Area of Concern A Corrective Measures Study (CMS) 

in 2000 and 2001. In August 1999, the U.S. Geological Survey (USGS) installed one monitoring 

well (002G17UA) offsite at SWMU 2. As part of a pilot scale remediation system, Parsons 

Engineering Science, installed 24 wells on the airfield apron near the former N-6 hangar in 2000. 

In 2002, EnSafe installed three, eight, and four additional wells at SWMUs 14, 15, and 39, 

respectively, to support CMS's. Overview site maps (Northern and Southern Sections) located in 

Appendix C show the location and status (open or closed) of each well. Section 3 of this plan 

provides a brief description of well site locations. 

This plan includes a database with information on well configuration, date of installation, 

state plane coordinates, wellhead elevation, etc. This database is included as Appendix A and is 

provided electronically on a 3.25-inch diskette in database (* .DBF), Access (*.MOB) and 

Excel (* .XLS) formats. 
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Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Section 2. 0: Well Inspection Criteria and Maintenance Procedures 
Revision: 7: December 5 2003 

2.0 WELL INSPECTION CRITERIA AND MAINTENANCE PROCEDURES 

Each NSA Mid-South well must comply with the following applicable or relevant and 

appropriate requirements: 

• Southern Division, Naval Facilities Engineering Command, Guidelines for 

Groundwater Monitoring Well Installations, Naval Energy and Environmental 

Support Activity Groundwater Monitoring Guide, NEESA 20.2-031A, February 1985. 

• Rules of the Tennessee Department of Environment and Conservation (TDEC), Division of 

Water Supply, Chapter 1200-4-10 Well Construction and Abandonment Standards; 

• Memphis-Shelby County Health Department (MSCHD) Shelby County 

Well Construction Code. 

Relevant sections of these documents are included as Appendix B. 

2.1 Inspection 

Under the original plan, each monitoring and leak detection well was inspected using 

standard criteria. The general condition, the wellhead condition, the well annulus condition, and 

well construction specifications were assessed. Target inspection items are listed in Table 2-1. 

Wellhead conditions were ranked as: 

1) Good 

2) Minor damage 

4) Moderate damage 

5) Severe damage 

A rating of good indicates that there is no damage associated with the well. Minor damage rating 

would include such things as cracked or broken well caps, rusted locks, and peeling paint. 

Moderate damage includes broken hinges on pro cover, broken manhole cover or stripped bolts 
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Groundwater Well Management Plan 
Naval Support Activity Mid-South 
Section 2. 0: Well Inspection Criteria and Maintenance Procedures 
Revision: 7: DecemberS: 2003 

on flush mount wells, cracked or broken concrete pads or protective posts out of ground. 

Severe damage includes well head and concrete pad pulled from or shifted on ground 

(heavy equipment running into it), broken well pipe riser, or clogged/ collapsed well. The 

routine inspection of each well shall utilize the Groundwater Monitoring Well Inspection Form 

shown in Figure 2-1. 

Table 2-1 
Monitoring Well Specifications 

Wellhead/Security Casing: 
Condition 
Brass, keyed-alike locks 
Leak-resistant well cap (Hex-key type) 
Paint - condition and color (high-visibility 
yellow epoxy AASHTO" - M220) 

Well Annulus: 
Riser pipe: 

Condition (at surface and above grade) 
Total depth: 

Well open to reported construction depth 

Wellhead/Manhole cover: 
Condition 
Leak-resistant well cap (Hex-key type) 
22-gauge steel, load-bearing 
Bolt down 
Gasket condition 
Labeled - "Monitoring Well - Do Not Fill" 

Well Data: 
Water level 
Headspace-organic vapor concentration 
Odor 
Significant sediment accumulation 

Notes: 
a American Association of State Highway and Transportation Officials, SOUTHDIV specifications. 

Well cluster may have less than 4 guard posts per well for protection if the wells are closely placed. b 

2.2 Maintenance 

Well inspections shall be conducted twice a year to ensure that well caps, locks, and manhole 

gaskets are functioning properly. The rubber bushing on the well caps may become damaged or 

break down with time, thus reducing the wellhead security. Additionally, locks may seize-up 

or become clogged. Locks may be cleaned or lightly lubricated with common products, such as 

WD-40, as long as contaminants do not enter the well. 
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Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Section 2. 0: Well Inspection Criteria and Maintenance Procedures 
Revision: 7: December 5. 2003 

Groundwater Monitoring Well Inspection Form layout: 

Column 1 
Column 2 
Column 3 

Column 4 
Column 5 
Column 6 
Column 7 
Column 8 
Column 9 
Column 10 

Well Identification Name, Inspector(s) Name and Date. 
Outer casing Damage -Yes or No. 
Cover Sealing Properly- Yes or No 

.... 

Well cap Sealing Properly- Yes or No 
Concrete Pad Damage- Yes or No 
Well Cover Missing Bolts- Yes or No (flush mount wells only) 
Well Head Condition Rating - Good, Minor Damage, Severe Damage 
Corrective Action Conducted During Inspection 
Corrective Action Conducted After Inspection 
Comments 

Figure 2-1 Example of Monitoring Well Inspection Form 
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Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Sedion 2.0: Well Inspection Criteria and Maintenance Procedures 
Revision: 7: December 5 2003 

Gaskets on manhole cover rims may become dirty, dried, cracked, or otherwise damaged, allowing 

rainwater runoff or other contaminants to enter the manhole and potentially the well. Bolts may 

become stripped over time, thus preventing a snug fit between the cover and gasket and allowing 

rainwater runoff or other contaminants to enter the manhole. These items must be replaced if they 

show signs of damage. 

2.3 Contingencies 

The Environmental Division of the NSA Public Works must be notified immediately if a 

damaged well is discovered by NSA personnel. Under the original plan, a tag placed on 

each well lists the telephone number to call (874-5462). If a well becomes damaged or does not 

adequately protect the wellhead, it should be repaired as soon as practical. Immediate action 

may be required to prevent further damage or to prevent surface water, rainwater, or 

contaminants from entering the well casing. Failure to protect the wellhead and the associated 

water-unit may result in fines from the MSCHD and/or TDEC. 

2.4 Well Repairs/Closures 

Under current Shelby County Well Construction Codes (August 2001), major well repair, closure, 

or significant modification requires a permit. The codes do not have a "grandfather" provision for 

unpermitted wells installed before 1988, when the well codes were established. A 

permit application may be acquired from the MSCHD, Pollution Control Division, 

Groundwater Division, 814 Jefferson Avenue, Memphis, Tennessee 38105, or by calling 

(901) 576-7775. 
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3.0 WELL BACKGROUND INFORMATION 

Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Section 3. 0: Well Background Information 
Revision: 7; Decembers_ 2003 

This section describes the different well classes (types) and their associated geological formations/ 

summarizes NSA Mid-South geology/ and briefly discusses the origin of NSA Mid-South wells. 

3.1 Well Classification 

Wells are classified in one of four categories: 

• Monitoring Wells - installed for site investigations to assess groundwater quality 

• Leak Detection Wells - installed in UST tank pits to monitor for product release 

• Potable Wells - drinking water supply wells 

• Other Wells - non-potable water supply wells 

Wells are sub-classified based on the geologic formation in which they are screened: 

• Loess- LS 

• Alluvium - lower (LA) and upper (UA) 

• Fluvial Deposits - lower (LF)1 middle (MF)/ or upper (UF) 

• Cockfield Formation - upper (UC) 

• Memphis Sand- (production wells) 

• Fort Pillow Sand/ Wilcox Group- (production wells) 

• Tank Pit - Fill dirt (leak detection wells only) 

This plan currently includes 290 monitoring wells/ two leak detection wells, five potable water 

supply wells, and four non-potable water wells. Most wells at NSA Mid-South are monitoring wells 

installed as part of RFis or UST Environmental Assessments (EAs). Leak detection wells were 

installed under a UST upgrade program completed in 1989 and 1990. The remaining wells were 

installed for various reasons including potable and irrigation water supplies. Boring and well 

construction logs are in Appendix D. 

3.2 NSA Mid-South Geology 

A conceptual model of NSA Mid-South hydrogeology is presented in the Hydrogeology of 

Post-Wilcox Group Stratigraphic Units in the Area of the Naval Air Station Memphis, 

3-1 



Groundwater Well Management Plan 
Naval Support Activity Mid-South 
Section 3.0: Well Background Information 
Revision: 7; Decembers_ 2003 

Near Millington, Tennessee (Kingsbury and Carmichael, 1995). The hydrogeology of 

NSA Mid-South is summarized below. 

The two principal stratigraphic units investigated during RFis and UST EAs at NSA Mid-South are 

the loess/alluvium and fluvial deposits. The loess - eolian deposits consisting of silt, silty clay, 

clay, and minor amounts of sand - is the principal unit occurring at land surface throughout 

NSA Mid-South. Alluvium, which is restricted to stream valleys, includes alleviated or reworked 

loess. The loess is typically 0 to 65 feet thick in the Memphis area; at NSA Mid-South it ranges 

from 15 to 45 feet thick. Water-bearing zones are present primarily in the upper part of the loess 

(between 5 and 15 feet); however, yields are low and water quality does not meet several primary 

and secondary drinking water standards including turbidity, iron, and manganese. The 

fluvial deposits, which underlie the loess in upland areas, consist of sand, gravel, and some clay, 

with thin layers of ferruginous sandstone and conglomerate at the base. This unit ranges from 0 

to 100 feet thick in the Memphis area. At NSA Mid-South, it ranges from 10 to 35 feet thick and 

represents the most significant component of the surficial aquifer. Many shallow domestic wells 

in rural areas surrounding Memphis have been completed in the fluvial deposits. 

Below the fluvial deposits are the Cockfield Formation and the Cook Mountain Formation of the 

Jackson-Upper Claiborne confining unit. The Cockfield is a heterogeneous formation of 

very fine silty sand interbedded with clay and silt lenses or clay with interbedded fine sand lenses. 

Water-bearing sands are present in the upper Cockfield Formation. Below the Cockfield is the 

Cook Mountain Formation, which is predominantly clay and silty clay. It is considered a 

principal regional confining unit between the surficial water-bearing zones and the 

underlying aquifers. The lower portion of the Claiborne Group is the Memphis Sand which is made 

up of sand, clay, and minor amounts of lignite. The Memphis Sand aquifer is one of the 

primary drinking water aquifers in the Memphis area. Two NSA Mid-South potable water 

supply wells (PW-1 and PW-2) have drawn from the Memphis Sand aquifer since the 1940s. 

The Wilcox Group underlies the Claiborne Group and consists of the Flour Island Formation and the 

Fort Pillow Formation. The Flour Island is a confining unit separating the Memphis Sand and 

Fort Pillow aquifers. The Fort Pillow aquifer is a regional drinking water source. Three production 

wells at NSA Mid-South pump potable water from the Fort Pillow aquifer: PW3, PW4, and PWS. 
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3.3 Well Sites and Origins 

Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Section 3. 0: Well Background Information 
Revision: 7; December 5, 2003 

Site descriptions are based on well origin: RFis, UST EAs, leak detection wells, and 

miscellaneous wells. At some sites, particularly RFI Sites 5 and 7, several well types are present 

within larger RFI site boundaries. For this reason, they are listed under each site category. This 

practice produces redundant RFI and UST site Information, but is necessary for future plan users 

to be able to properly identify similar wells or well types in the field. 

Monitoring wells were installed during RFis or UST EAs to assess groundwater impacts related to 

known or suspected releases of regulated materials or wastes. Leak detection wells were installed 

to monitor UST systems for product leaks. Potable wells were installed to supply drinking water 

to the base. Two non-potable supply wells were installed for irrigation or other non-potable needs. 

3.3.1 RFI-Related Monitoring Wells 

Under RCRA, 52 of 67 solid waste management units (SWMUs) and one area of concern (AOC) 

were identified for investigation at NSA Mid-South. Under a Verification Study (VS) by Geraghty & 

Miller (G&M) in 1984 and 1985, 12 monitoring wells were installed at four of the RCRA sites. 

E/A&H initiated a series of RFis in 1995 and 1996 during which the 52 SWMUs were divided into 

eight assemblies (A through H). The Northside fluvial deposits groundwater was designated AOC A 

when it became apparent there were multiple, co-mingled plumes of various origins on the 

NSA Mid-South Northside. Monitoring wells associated with a number of different SWMUs were 

used to evaluate AOC A; therefore, there are no monitoring wells with an AOC AID. The majority 

of the AOC A wells resulted from an expansion of the SWMU 7 RFI, and consequently have a 

SWMU 7 ID. 

The USGS installed four wells adjacent to Building 1698 (near SWMU 40) for long-term monitoring 

of water levels. Three were installed in April1995 and screened in the loess, lower fluvial deposits, 

and the Cockfield Formation. In August 1995, one additional well was installed and screened in 

the upper fluvial deposits. While these wells were not installed as part of the SWMU 40 

investigation, they were sampled to support that investigation. Water level data from these wells 

were used to assist USGS in developing a conceptual model of base-wide hydrogeology in support 

of the overall RFI. 
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Groundwater Well Management Plan 
Naval Support Activity Mid-South 
Section 3.0: Wei/Background Information 
Revision: 7; DecemberS, 2003 

Table 3-1 shows the number of wells currently present at each site by assembly. 

Assembly B 

AssemblyE 

AssemblyH 

Parsons 

Total 

Notes: 

Table 3-1 
Existing RFI Monitoring Wells and Piezometers 

SWMU 40 

SWMU 2 

SWMU9 

SWMU 14 

SWMU 59 

SWMU 65 

SWMU 41 

PES 

0 

46 

4 

0 

0 

3 

4 

0 

58 

0 

0 

0 

8 

1 

0 

0 

0 

22 

0 

0 

0 

4 

1 

0 

0 

24 

164 

0 

0 

0 

0 

0 

0 

0 

0 

12 

0 

46 

4 

12 

2 

3 

4 

24 

256 

a Does not include one UST loess well at SWMU 5 and four UST loess wells at N-12 (see Table 3-3). 
b Includes AOC A pilot study injection and extraction wells at SWMU 7 and Parsons sites. 
c Includes two lower fluvial deposits wells at N-12 (N12G01LF and N12G02LF). 
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3.3.1.1 Assembly A 

Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Section 3. 0: Well Background Information 
Revision: 7; December 5, 2003 

Assembly A consists of eight SWMUs: 1, 3, 5, 7, 8, 60, 66, and 67. Monitoring wells were installed 

at all of these SWMUs, except SWMUs 1 and 67. 

SWMU 3 (N-121 Plating Shop Dry We/~ Building N-121 was a metal plating shop which operated 

from the early 1950s to the early or mid-1970s. Wastes from this plating shop were disposed of 

in a dry well (10' x 10' x 6' pit filled with gravel) on the south side of the building, adjacent to 

Casablanca Street. This dry well was removed in September 1996. 

Three monitoring wells were installed by G&M during the 1985 VS. During an RFI at SWMU 3 in 

early 1995, E/A&H installed eight additional RFI monitoring wells, which were screened in either 

the loess or fluvial deposits. Two monitoring wells are currently active at SWMU 3. Locations of 

monitoring wells at SWMU 3 are shown on Rgure 3-1. 

SWMU 5 (Aircraft Fire Fighting Training Area [AFFTA]) operated from 1949 until its closure in 

October 1996. RFI and UST EA monitoring wells, and leak detection wells, have been installed at 

SWMU 5 over the years. During a UST EA completed by E/ A&H in 1992, 11 monitoring wells were 

installed in the loess. E/A&H installed 14 additional monitoring wells onsite in a 1995 RFI, and 

incorporated the existing UST EA wells into the investigation. Seven RFI wells were screened in 

the loess and seven were screened in the upper fluvial deposits. Two of the fluvial wells 

(005G4AUF and 005G4BUF) were installed alongside 004G04UF as part of a rotasonic drilling 

demonstration and were closed shortly thereafter. A lower fluvial well was added in 1998. Sixteen 

(15 loess and one fluvial) of 26 monitoring wells have been closed, including Well 005FF08LS, 

which was abandoned in December 1997 to facilitate a Voluntary Corrective Action conducted by 

the Navy. Following the VCA, the USGS installed a 4-inch diameter replacement well to determine 

the effectiveness of the soil removal and to serve as a recovery well. Locations of monitoring wells 

at SWMU 5 are shown on Figure 3-2 . 

SWMU 7 (N-126 Plating Shop Dry Wei~, a dry well associated with a plating shop in 

hangar N-126, operated from 1955 to 1978. Plating wastes are reported to have been piped to 
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the dry well outside, near the southeast corner of the hangar. G&M installed a middle fluvial 

deposits monitoring well through the dry well during the VS in 1985. The monitoring well was 

abandoned in June 1996 and the dry well was removed in September 1996. E/A&H installed 

43 RFI wells at SWMU 7 and the airfield apron area from February 1995 to March 1996. From 

1997 to mid-1999, EnSafe installed an additional 47 RFI wells and piezometers as part of the 

AOC A investigation, which extended the original SWMU 7 /airfield apron investigation area beyond 

the main runway and past the northwestern base boundary. Wells at the first nine locations 

were installed in clusters of four and screened in the loess, upper fluvial deposits, 

lower fluvial deposits, and the upper Cockfield Formation. An existing loess monitoring well 

(N9407LS) associated with a 1995 UST EA was renamed 007G08LS to serve as the loess well for 

cluster number 8. With the exception of three loess wells (007G37F1, 007G37Ll and 007G37L2) 

installed for an aquifer test, subsequent well installations focused on the upper and/or 

lower fluvial deposits based on sampling results. In the latter stages of the investigation, 

some wells were screened in the middle fluvial deposits, and others were screened throughout the 

entire thickness of the fluvial deposits. Thirteen SWMU 7 RFI wells have been closed. 

In 1996, two lower fluvial deposits monitoring wells (N12G01LF and N12G02LF) were 

installed adjacent to Building N-12 and PW-1, respectively, to assess the possible impact on PW-1 

of suspected chlorinated solvent releases from activities associated with Building N-12, a 

former print shop. 

Two monitoring wells (007G58LF and 007G59LF), two injection wells (007G60LF and 007G61LF) 

and one extraction well (007G57LF) were installed in December 1999 for an enhanced 

bio-remediation pilot study conducted by EnSafe. In August of 2000, two additional wells 

monitoring wells (007G62LF and 007G63LF) were installed as part of the system. 

A second pilot study was conducted by Parsons Engineering Science to evaluate the feasibility of 

using vegetable oil injection to remediate a portion of the AOC A groundwater plume, specifically 

the area of higher chlorinated solvent contamination in the vicinity of monitoring wells 007G15UF 

and 007G15LF near the former N-6 hanger. Eight injection (four upper and lower fluvial pairs) and 
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16 monitoring (eight pairs) wells were installed in the former N-6 area in August 2000. The 

10 foot-long injection well screens were staggered so that the vegetable oil zone of influence would 

extend vertically from 45 to 85 feet below land surface and approximately 60 feet laterally. 

Additional well installation details are provided in the Final Work Plan for Field Application to 

Enhance In Situ Bioremediation of Chlorinated Solvents via Vegetable Oil Injection at Site N-6, 

Former Naval Support Activity Mid-South, Millington, Tennessee (Parsons, 2000). 

Figures 3-3a, 3-3b, and 3-3c show the locations of active and closed wells associated with SWMU 7 

and AOC A. 

SWMU 8 (Cemetery Disposal Area) was a hazardous materials disposal area reported to have 

operated from 1965 to 1980. It is adjacent to the northern end of the main runway 

(Runway 4-22), and north of Chamberlayne Cemetery. In 1985, G&M installed three fluvial 

deposits wells during the VS. In early 1995, E/A&H installed four RFI fluvial deposits wells. Two 

of the G&M wells (008GMW10 and 008GMW12) were closed in November 1995 by E/A&H. 

Three loess wells were installed during the RFI, but closed within a few weeks because they 

produced no groundwater. After transfer of the property to the Millington Municipal 

Airport Authority, two additional wells (008G01FL and 008GMW11) were abandoned in 

January 1998 during a grading project. In November 1999, the three remaining monitoring wells 

were grouted in place by EnSafe in accordance with MSCHD guidance. Locations of the 

former monitoring wells at SWMU 8 are shown on the overview map (Northern Section) in 

Appendix C. 

SWMU 60 (Northside Landfill- Western Portion) is reported to have been used primarily for 

disposal of demolition debris. The landfill was apparently active between 1951 and 1986. 

SWMU 60, which is in the southwest portion of the NSA Mid-South Northside, is bounded on the 

south by Dakar Street, on the west by Outlet Road, to the east by an unpaved perimeter road, and 

on the north by abandoned Illinois Central Railroad spurs. E/A&H installed 10 monitoring wells 

during an RFI in early 1995; however, three wells (060G01LS, 060G01LF, and 060G05LS) were 
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closed to facilitate a Voluntary Corrective Action conducted by the Navy in December 1997. Five 

more monitoring wells {060G02LS, 060G03LF, 060G03LS, 060G04LS, and 060G06LS) were closed 

in November 1998. SWMU 60 monitoring wells were screened in the loess and lower fluvial 

deposits. Monitoring wells 060G02LF and 060G04LF are currently active at this site and provide 

long-term monitoring of groundwater from SWMU 10 (Northside Landfill- Eastern Portion) which 

is approximately 500 feet upgradient of SWMU 60. Monitoring well locations associated with 

SWMU 60 are shown in Figure 3-4. 

SWMU 66 (Radar Disposal Area) was used by the MWR as a debris disposal area for an 

unknown period of time. SWMU 66, which is in the northeast portion of the NSA Mid-South 

Northside, is bounded on the west by an abandoned runway, to the north by an 

abandoned radar facility, and to the east by pasture. As part of the investigation at SWMU 66, 

one monitoring well (066G01LF) was installed by EnSafe in May 1998 and has since then been 

abandoned. This monitoring well location is shown on the overview map (Northern Section) in 

Appendix C. 

3.3.1.2 Assembly B 

Assembly B includes SWMU 40 Salvage Yard No. 1, where four monitoring wells are 

currently installed: USGS01LS, USGS02LF, USGS03UC,and USGS04LF. These wells were installed 

by the U. S. Geological Survey (USGS) to gather hydrological data, but were sampled during the 

SWMU 40 RFI. Figure 3-5 shows the location of the USGS monitoring wells at SWMU 40. 

3.3.1.3 Assembly C 

Assembly C includes SWMUs 15, 18, 21, 26, 27, and 62. These SWMUs required 

Confirmatory Sampling Investigations (CSis) to verify whether releases had occurred and, if so, 

whether RFI characterization was necessary. No monitoring wells were installed at SWMUs 26, 27, 

or 62. 

SWMU 15 (N-94 Underground Tank Farm), which was southwest of Building N-94, consisted of 

ten 10,000- to 25,000-gallon USTs that stored aviation gasoline and lubricating oil. The USTs were 
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in service from 1943 until they were abandoned in 1986. They were removed in early 1992 under 

the Navy's UST program. Eight fluvial deposits monitoring wells (015G01LF, 01UF, 02LF, 02UF, 

03LF, 03UF, 04LF and 04UF) were installed by E/A&H in 1996 during a follow-up RFI. Seven loess 

and one upper alluvial wells (015G01LS, 02LS, 03LS, 04LS,OSLS, 06UF, 07LS, and 08LS) were 

installed in April 2002 for the CMS. The upper alluvial well (015G06UF) was abandoned later in 

2001 and two wells (015G04LS, 015G07LS) were closed in August 2003. Figure 3-5 shows 

monitoring well locations for SWMU 15. 

SWMU 18 (N-112 Underground Waste Tank) was an underground waste storage tank for the 

Building N-112 (Ground Support Equipment Shop) area. The tank and contaminated soil were 

removed on September 6, 1996, during a Voluntary Corrective Action (VCA) conducted by the 

Navy. The VCA provided evidence of a past release from this tank and an RFI was performed. As 

part of the RFI, one well (018G01LF) was installed on April 13, 1999, and screened in the 

fluvial deposits. Groundwater contamination at SWMU 18 has been incorporated into the AOC A 

Corrective Measures Study. Figure 3-6 shows well location at SWMU 18. 

SWMU 21 (N-10 Underground Waste Tank), a 3,000-gallon UST near Building N-9 collected 

waste oil and hydraulic fluid from an automobile repair and aircraft maintenance shop. It was 

installed in 1943 and removed in November 1991. Four fluvial deposits monitoring wells 

(021G01LF, 02LF, 03LF, and 04UF) were installed by E/A&H in 1996 as part of the RFI. 

Groundwater contamination at SWMU 21 has been incorporated into the AOC A Corrective 

Measures Study. Figure 3-7 shows the monitoring well locations. 

3.3.1.4 Assembly E 

Assembly E includes SWMUs 2, 9, 14, 38, 59, and 65, which required full RFI characterization. 

Monitoring wells were installed at each Assembly E SWMU, except SWMU 38 (drainage ditches). 

No monitoring wells were installed at SWMU 38. 

SWMU 2 (Southside Landfill) operated from 1942 to 1970 at the southeast corner of 

NSA Mid-South, adjacent to Big Creek Drainage Canal. G&M installed five monitoring wells 
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(002GGM01DA, 02DA, 03DA, 04UA, and OSDA) during the VS. E/A&H installed 27 additional 

monitoring wells (002G01DA, 01UA, 02DA, 02UA, 03DA, 03UA, 04UA, OSDA, OSUA, 06DA, 06UA, 

07UA, 08DA, 08UA, 09DA, 09UA, 10DA, 10UA, 11DA, 11UA, 12DA, 12UA, 13DA, 13MA, 13UA, 

14DA, and 14UA) which were screened in the alluvium during the RFI in 1996. EnSafe installed 

nine more wells (002G15DA, 16DA, 17DA,17UA, 18DA, 19DA, 20DA, 22DA, and 23DA) south of the 

Big Creek Drainage Canal in June 1998. In October 1998, monitoring well 002GM01DA (GM-1) was 

abandoned due to a U.S. Army Corps of Engineers' levee construction project. In August 1999 

USGS installed one additional offsite monitoring well (002G17UA). In June 2001, five additional 

monitoring wells (002G24DA, 25DA, 26DA, 27DA, and 28DA) were installed along Big Creek, to 

further evaluate whether contaminants are migrating offsite. Figure 3-8 shows the well locations. 

SWMU 9 (Sewage Lagoons) consists of two sewage lagoons on the southern boundary of the 

NSA Mid-South Southside, approximately 175 feet south of the Big Creek Drainage Canal 

and 200 feet west of the South Gate. The lagoons were once part of the base 

wastewater treatment system. The system primarily treated domestic wastewater, but reportedly 

did receive limited industrial wastewater from aircraft maintenance facilities. The lagoons were 

operated from 1969 until 1978, when the base connected its sewer system to the 

city of Millington's sewage treatment system. Four RFI wells (009G01LF, 02LF, 03LF, and 04LF) 

were installed at SWMU 9; all were screened in the alluvium. Figure 3-9 shows these well 

locations. 

SWMU 14 (Building S-140 Site and Seventh Avenue Ditch) contained a paint spray booth, a 

paint removal area, and a paint wash-down area used to train Navy personnel in 

painting processes. It operated from 1943 until the building was demolished in 1985. 

Nine monitoring wells were installed during the RFI; five were screened in the loess and four were 

screened in the fluvial deposits. In April 2002, three additional loess wells were installed as part 

of the monitored natural attenuation treatability study. Figure 3-10 shows the monitoring well 

locations for SWMU 14. 
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SWMU 59 (Pesticide Storage Facility [Old Pesticide Shop]) stored pesticides and fertilizers. The 

age of the facility is unknown. Four monitoring wells (059G01LS, 02LS, 03LS and 03UF) were 

installed by E/A&H in 1996 during the RFI; three were screened in the loess and one was screened 

in the fluvial deposits. One well, 059G02LS,was closed during demolition of Building 5-235 in the 

summer of 1998 to facilitate a Voluntary Corrective Action being conducted by EnSafe. In 2002, 

059G01LS was damaged during construction activities; therefore, it was closed. Figure 3-11 shows 

monitoring well locations for SWMU 59. 

SWMU 65 (Building 5-362 [Training Mock-Up Site]) was used to train 

aircraft start-up. The site operated from the early 1950s until 1995. 

alluvium monitoring wells (065MW01UA, 02UA, 03UA and 04UA) were 

personnel in 

Four shallow 

installed by 

Memphis Environmental Center in November 1992 to investigate a JP-5 jet fuel spill at the site. 

Four additional monitoring wells (065G05UA, 06DA, 06UA and 07UA) were installed in the alluvium 

by E/A&H in 1996 during the RFI. One alluvium monitoring well (065GOSUA) and the 

four MEC wells were abandoned in November 1998. Figure 3-12 shows the location of 

monitoring wells for SWMU 65. 

3.3.1.5 Assembly F 

Assembly F includes SWMUs 17, 19, 20, 22/63, 30, and 39. These SWMUs required 

Confirmatory Sampling Investigations (CSis) to verify whether releases had occurred and, if so, 

whether RFI characterization was necessary. No monitoring wells were installed at SWMUs 17, 19, 

22/63, or 30. 

SWMU 20 (1594 Underground Waste Tank) was an abandoned underground waste tank reported 

to have received waste oil and hydraulic fluid generated by the Air Traffic Control School. The 

installation date of the tank, which was removed in May 1992 is unknown. As part of an 

ongoing RFI, three piezometers (PZ01, PZ02, and PZ03) (May 1998) and one monitoring well 

(020GOLF1) (April 1999) were installed. Figure 3-13 shows the location of piezometers and 

monitoring wells for SWMU 20. 
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SWMU 39 (5-74 PCB Storage Area) consisted of a concrete slab outside of Buildings S-74 

and S-212. Transformers and drums of oil were stored on the slab until Building S-74 was 

demolished in 1995. Building 5-74 was built in 1943 and operated as a laundry facility until1981 

(38 years). Building 5-212 was built in 1947 and stored solvents used at Building S-74. As part 

of an ongoing RFI, five piezometers (039GPZ01, PZ02, PZ03, PZ04 and PZ05) (three in May 1998 

and two in December 1998) were installed. Three of these piezometers have since been closed 

with only PZ-04 and PZ-05 still open. In March 1999, nine monitoring wells (039G01LF -

039G09LF) were installed as part of the investigation; in May 2002, four additional monitoring wells 

(039G10LF - 039G13LF) were installed for the CMS. All wells and piezometers are screened in the 

fluvial deposits. Figure 3-14 shows the location of monitoring wells and piezometers at SWMU 39. 

3.3.1.6 Assembly H 

Assembly H includes 5WMUs 23, 24, and 41. These 5WMUs required Confirmatory 

Sampling Investigations (CSis) to verify whether releases had occurred and, if so, whether 

RFI characterization was necessary. No monitoring wells were installed at 5WMUs 23 or 24. 

SWMU 41 (Salvage Yard No. 2) is an approximately 5,700-square-yard asphalt-covered 

storage yard used as a nonhazardous storage area. The salvage yard is reported to have been in 

operation since 1944. Although designated for nonhazardous storage, it may have received 

hazardous material. The yard was reported to have stored scrap metal, derelict equipment (planes, 

helicopters, etc.), tires, furniture, and batteries. Four monitoring wells (041G01DA- 041G04DA) 

screened in the alluvium were installed in April 1999 as part of the RFI. Figure 3-15 shows the 

location of the active monitoring wells for SWMU 41. 

3.3.2 RFI Background Wells 

Twenty-four background monitoring wells were installed at 14locations around NSA Mid-South to 

establish ambient groundwater quality for the RFis. The background wells were screened in either 

the loess, alluvium, upper fluvial deposits, lower fluvial deposits, or upper Cockfield Formation. 

Four of the wells have been closed. The background well sites are shown on the overview site 

maps (Northern and Southern Sections) located in Appendix C. 
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3.3.3 Leak Detection Wells 
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Eight NSA Mid-South sites have had leak detection wells. Four leak detection wells were installed 

at the Navy Exchange Service Station on Navy Road in 1987 by Professional Services Industries 

(PSI; formerly Pittsburgh Testing and Engineering). Engineering, Design, and Geosciences 

Group, Inc. (EDGe; currently Ogden Engineering and Environmental Services, Inc.), installed 

37 leak detection wells at seven UST sites between late 1989 and early 1990 as part of a 

UST upgrade program. With the exception of two wells at the Navy Exchange Service Station, all 

of these leak detection wells have been closed as a result of UST removals or closures. Table 3-2 

lists each tank site and the number of leak detection wells formerly associated with them. Location 

of leak detection wells are shown on the overview site maps (Northern and Southern Sections) 

located in Appendix C. 

USTSite 

Navy Flying Club 

AFFTA 

Notes: 
a Tank has been removed. 

374 

374 

1455 

1455 

Table 3-2 
Leak Detection Wells 

Tank 

T1205N" 

T1205S" 

n5os• 
T1489" 

b Tank has been cleaned for non-potable water storage. 
c Two other wells remain open. 
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3.3.4 UST and Miscellaneous Investigations 

Monitoring wells have been installed during environmental assessments at 10 UST sites at 

NSA Mid South underTDEC UST Division regulations. While completing UST-related investigations 

at these sites, En Safe, E/ A&H and other contractors have installed 73 monitoring wells screened 

in the loess. Table 3-3 summarizes the UST assessments. 

Table 3-3 
UST Environmental Assessments 

Closed Open 
Date Associated Monitoring Monitoring 

Site mm/yr Tank(s) Wells Wells 

: :.·'.· .. ·.·.;·c··.~.:.~.'N'.''.'.·.·a\.·'ru:.': ... t.'.":' .... ?,' .. ".F.· .. · •.. ·.·.·.I··.y''".··,·.··n: ... '.··.··g'·;·; .•. ·.·.'.· .• ·.,..·· •• ' •.• 'l'.' ... ~u' .. ~ ....•.•. ·0'. '.· ... ···:••.':z:.·····.'.·.::, .. '.·.·· •. •.· ' .. ·.. o'.·'.•'s'.·'·/·.'9• .. · '3·.·.·.·.·.··.' :c: .' ;.!·':'·'··.;··,""·.··.•· ..• ·~ .. •.•.· ... '... "'s"'~''="S>i'iflY{ilN!'i?t:\'.'!'!J'fl"'G·,;;o.;::-:· ''~'li:t:~Y :: c.c;s;<:tr:;;;.•a.:t()"'1' ;t•: !<J':i~c~::;f,>:::: 
:- _____ ;;!;i·_ -_ _ , ---~--- = __ - _-_ :-:: _-, _- _ · - : .; •· ~ -"~:·?·;·· :,.-- .:_:;:mt:r::~I;·f~:T·?:~?~:~y~~>(Jr~:-~:::_ :\~~-~~::):::;:;>::~;·::~·:?~~:::::-~y:::~~,--, ::~~J/~f~:_;:: :-~~~-~-:·-r;\·_·: 

N-126 05/93 T304, T1239 4 0 None 
07/94 17, T303, T1241 7 0 

AFFTA 

S-50 

Navy Exchange 

N-12 

07/92 
06/94 

06/93 

02/86-
06/90 

01/98 

Navy Exchange (Building 757) 

T1489, T1508 

Not listed 
(Not Regulated} 

Unknown 

N-12 

7 4 

5 0 

6 20 

0 4 

5 

None 

None 

None 

Resulting from a petroleum release in 1996, several investigations have been completed at the 

Navy Exchange Service Station. Since 1986, 19 monitoring wells have been installed by 

three different contractors: PSI, Harding-Lawson Associates, and EDGe. In 2001, CCI installed 

three recovery wells in the gravel backfill following a contaminated soil removal corrective action. 

A search of the Activity files and MSCHD records produced well construction logs for 21 of the 

23 monitoring wells. Three monitoring wells (75702LS, 75712LS, and 75714LS) were closed in 

2001 during the site's corrective action. Additionally, monitoring well 75715LS was closed at an 
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unknown date. Figure 3-16 shows the locations of active and abandoned wells at the 

Navy Exchange. 

Navy Flying Club 

A UST EA was completed at the Navy Flying Club in May 1993 to investigate petroleum releases 

from two USTs (T1205N and T1205S). Six monitoring wells (FCMW01LS -FCMW06LS) were 

installed by E/A&H and screened in the loess. The six EA monitoring wells were abandoned in 

March 1999 after TDEC approved closure of the site. Monitoring well locations are shown on the 

overview map (Northern Section) in Appendix C. 

Southside Service Station (Building S-376) 

In July 1992, four loess monitoring wells (S37601LS - S37604LS) were installed at the 

Southside Service Station (Building 5-376) to assess a petroleum release. All four were screened 

in the loess and have been closed. Locations of these wells are shown on the overview map 

(Southern Section) in Appendix C. 

North Fuel Farm (N-94 and N-126) 

Four UST EAs were completed by EnSafe and E/A&H in the North Fuel Farm area. In 

October 1992, three loess monitoring wells (N9405LS, N9406LS, and N9407LS) were installed by 

EnSafe to complement four existing leak detection wells around the tank pits for tanks T301, 

T1242, and T1243. These wells (Figure 3-3) were used to assess possible releases from the 

vehiclefueling station at the N-94 Tank Farm Office. N9407LS was later renamed 007G08LS and 

functioned as the loess monitoring well in well cluster number 8 for the SWMU 7 RFI. 

E/A&H completed a second UST EA around tanks T7, T303, and T1241 in May 1993, when six loess 

monitoring wells were installed. The 1993 wells are shown on Figure 3-3 as NFMW01LS through 

NFMW06LS. In July 1994, E/A&H installed three loess wells (NOOlLS, N002LS, N003LS) to assess 

the area around the third set of tanks (T304 and T1239). The 1993 and 1994 investigations were 

then combined. Tanks T304 and T1239 were removed by Morrison Knudsen Corp. in July 1997. 

Three monitoring wells (N001LS, N002LS, and N003LS) were abandoned and one recovery well 

(RW-1) was installed in the area during removal of the USTs. During September 1998, loess 
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monitoring well NFMW05LS was closed to remove impacted soil from the area. In October 1998, 

a 4-inch-diameter recovery well (N-MW-05) was installed to replace the abandoned 

NFMW05LS well. Both recovery wells (RW-1 and N-MW-05) and the five other NFMW wells have 

since been abandoned. 

Four loess monitoring wells (N12G01LS through N12G04LS) were installed around Building N-12 

(south of Hangar N-126 and east of North Fuel Farm) in January 1998 to investigate a release from 

a small fuel tank. These wells are currently open. 

Aircraft Fire Fighting Training Area (SWMU 5) 

During a UST EA at the AFFTA in 1992, E/A&H installed 11 monitoring wells screened in the loess. 

Three wells were installed around tank T1508 and eight were installed around tank T1489. In 

1995, the TDEC UST Division instructed the Navy to incorporate the findings of the UST EA into 

the SWMU 5 RFI. Seven additional loess monitoring wells were installed around the facility during 

the RFI. Seven of the eleven UST wells have been closed, including 005FF08LS which was 

abandoned during a contaminated soil removal, then replaced with a 4-inch-diameter recovery well 

(005G08LS). Five of the seven loess wells installed during the RFI have been closed. Figure 3-2 

shows the locations of AFFTA/SWMU 5 wells. 

Building S-237 

Memphis Environmental Center completed a UST investigation at Building S-237, where 

six monitoring wells (S23701LS - S32706LS) were installed in September 1992. No report on the 

effort was located during assembly of the original well management plan; however, well permits 

and well logs were on file at the MSCHD. All six monitoring wells have been abandoned. 

Monitoring well locations are shown on the overview map (Southern Section) in Appendix c. 

Navy Hospital 

Four loess monitoring wells were installed by E/A&H in May 1992 to assess the release of fuel oil 

at the east end of the Naval Hospital, Building H-100. Monitoring well NH02LS was abandoned in 

August of 1996 and the other three (NH01LS, NH03LS, and NH04LS) were closed in March 1999. 

3-50 



yt· 
005G08LS ~005~W08LS 

"' 

G0.5G09LS 
o G05FF09LS 

e005FF08LS 

0 

• 005G01UF 

0 

0 

... 75719LS 

... 757RW1 
75705LS 

75706LS 

"" 75713LS 
~ 757RW3 ... 

status/Type 

""7~ 
0 Oosed/AG 

<!> Oosed/FG 

e Open/AG 

.t. Open/FG 

SWMUAreas 

NSAMS Boundary 

Buildings 
I 
125 

Figure 3-16 
Navy Exchange 

NSA Mid-South 
Millington, Tennessee 

Groundwater Well Management Plan 

d.~ects\nsamldsoU1h\basemap\swmus\navy_f!Xchange.rru::d 



Groundwater Well Management Plan 
Naval Support Activity Mid-South 

Section 3. 0: Well Background Information 
Revision: 7; December 5, 2003 

The Navy Hospital UST site was closed after approval of a report prepared in accordance with 

Technical Guidance Document {TGD) - 015, Procedure to Obtain Closure for Sites in the 

Monitoring Only Program, State of Tennessee, Department of Underground Storage Tanks, 

August 1, 1996. Monitoring well locations are shown on the overview map (Northern Section) in 

Appendix C. 

Building s-so 
During a UST EA completed in June 1993 by E/A&H to assess a fuel oil UST release at 

BuildingS-50, five loess monitoring wells were installed. TDEC granted site closure in early 1994, 

and the wells were abandoned in August 1994. Overview map (Southern Section) in Appendix C 

shows locations of Building S-50 abandoned wells. 

3.3.5 Other Water Wells 

3.3.5.1 Production (Potable Water Supply) Wells 

Four production wells currently supply NSA Mid-South with potable water. Table 3-4 lists their 

production capacity and total depth. A fifth production well (PW-N1), which is currently out of 

service, was active until November 30, 1994, when it was placed on emergency standby status as 

a precautionary measure because solvent contaminants were identified in the fluvial deposits 

nearby. Each production well is secured by a chain-link fence and locked gates. The Appendix C 

overview maps (Northern and Southern Sections) show the production well locations. 

PW-N2 466 

PW-54 1,450 

Note: 
a - Gallons Per Minute 

Table 3-4 
Production Wells 

Memphis Sand 

Fort Pillow 

3-53 

700-1,000 

900-1,404 
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3.3.5.2 Non-Potable Water Supply Wells 

Four of five non-potable water supply wells at NSA Mid-South are currently open. Table 3-5 lists 

these wells and their current use. 

V-57 (GC-1) Irrigation 

Table 3-5 
Non-Potable Water Wells 

Memphis Sand Building S-26A 

V-77 (N761-1) Ambient Monitoring Cockfield Formation Building N-761 Lakehouse 

·ft~r~i~~lf~iJ~itfftr:0x.;;:~'af6~·.Iir~~&:·~:;J,, .. ;~:tn~:'\~'~\:t~r:;~~~m;J¥Jffi~tmW;: ''1ikBtiirfaiH~'~g~i~~~~wi~&U~ttt~:~r~jJ~r,~t£:: 

OCP-1 is in the Bathhouse (Building S-198) next to a small boiler and was used to fill the 

Officers Club pool with water. This well is screened in the fluvial deposits. The pump housing and 

connector rods were removed by the U.S. Geological Survey in late 1995. This well is currently 

used for ambient water level monitoring. Overview map (Southern Section) in Appendix C shows 

monitoring well location. 

GC-1 is across Attu Street Extended from the golf course club house (Building N-26A). A pump 

is mounted at the wellhead. This well supplies irrigation water from the Memphis Sand aquifer to 

the golf course and is not connected to the potable water system. No additional specifications 

have been obtained for this well. Overview site maps in Appendix C shows monitoring well 

location. 

RWY-9 is at the edge of the farm field north of the approach end of Runway 9, east of the 

radio receiver, Building 382. The well has a 4-inch polyvinyl chloride (PVC) casing and is screened 

in the fluvial deposits. The age and use of this well were not determined; however, since it is in 

a farm area and shallow, this well was likely used for irrigation. Overview map (Northern Section) 

in Appendix C shows monitoring well location. 
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N761-1 is inside the dining room closet of the Lakehouse (Building N-761). The 4-inch PVC casing 

is flush mounted with the floor. The age and original purpose of this well are not known, but it is 

currently used for ambient water level monitoring. This well is screened in the Cockfield Formation. 

Overview map (Northern Section) in Appendix C shows monitoring well location. 

5172-1 was a 4-inch PVC well in a small storage yard just east of the Lakehouse, and adjacent 

to Building S-172. This well was closed by grouting in place in accordance with MSCHD 

Well Construction Codes in November 1995 by E/A&H. The purpose and age of this well are not 

known. It was screened in the Cockfield Formation. Overview map (Northern Section) in 

Appendix C shows monitoring well location. 

3.3.5.3 Abandoned Production and Test Wells 

Six production wells supplied potable water to NSA Mid-South from 1942 until1983. As part of the 

potable water system upgrade, four wells (N-2, S-1, S-2, and S-3) were closed due to poor water 

quality (i.e., high iron content and high dissolved solids). The wells are reported to be 340 to 

510 feet deep and screened in the "500 Foot Sands" aquifer, also known as the Memphis Sand 

aquifer. These wells were closed by completely filling each well casing with concrete. The 

two remaining wells, No. 1 (PW-N1) and No. 2 (PW-N2), were upgraded and three new 

potable wells were installed (PW-N3, PW-S4, and PW-S5). As part of the upgrade, a test well 

(lW01) was installed to assess the use of the Fort Pillow Aquifer of the Wilcox group as a 

water supply at NSA Mid-South. lW01 is near PW-54 in the northwest corner of the 

NSA Mid-South Southside. The wellhead is an 8-inch steel casing that has been welded shut and 

secured. Wells PW-N3, PW-S4, and PW-S5 were screened in the Fort Pillow aquifer. 

Q:\T.094\GWMP\GWMP-Revision 7.wpd 
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Appendix A 

Well Database 

The following monitoring wells are located off base property: 

002G15DA 002G16DA 

002G17DA 002G17UC 

002G18DA 002G19DA 

002G20DA 002G22DA 

002G23DA 007GSOLF 

007G51LF 007G52LF 

007G53LF 007G55LF 

007G56LF 007GMCNA 

Williams Harris 

Jones Well 



7 

27 

28 

37 
38 

39 

40 

47 

48 

49 
50 

002G04UA 

002G05DA 
002G05UA 

002G14UA 

002G15DA 

002G16DA 

002G23DA 
002G24DA 
002G25DA 

002G26DA 

002GGM01DA 

003G01LS 

003G02LF 

003G02LS 

816455.9 

816154.1 
816158.7 

817435.7 

814302.4 

815425.7 
814302.4 

816315.3 
816855.7 

816790.4 

816733.3 

817381.8 

814885.0 

814864.5 

814867.4 

tiff=::~~#t,~:::=::::::: 
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10 
10 
10 

10 

0.01 
0.01 
0.01 

0.01 

021496 27 2.06 PVC 17' -27' 10 0.01 

06_98 57.30 2.9 PVC 47' -57' 10 0.01 

06_98 76.50 PVC 46' -56' 10 0.01 

81899 30 NA PVC 20'- 30' 10 0.01 
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379536.3 
382366.9 
382371.5 

382351.4 

273.38 
271.59 

272.08 

268.52 

ALLUVIUM 
ALLUVIUM 

ALL !MUM 
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LOESS 
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AG 
AG 

AG 

AG 

AG 

AG 

AG 

06_96 
61201 
61301 
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58 

53 

48 
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1.89 

2.43 

1.74 

PVC 
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PVC 
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BLA 
BLA 
BLA 

BLA 
BLA 

BLA 
BLA 

N \'hP51'-patklnson\NSA M•sc\1/'v'ELLS\finalgwtable 



GUIDELINES FOR GROUNDWATER KONITOIUNG WELL INSTALLATION ( cont 1 d) 

2. 1. 6 Annular Space Fill Materials 

a. Filter pack sb,al-1 be 98,t p;ure s"il:i~a, cleaned with potable 
water, have a uniformity.j::oefficient. o~ 1..;3, and a specific 
gravity of 2.6 - 2.7. The filter pack shall meet ASTM c 775 
standard sand.specifications. 

. ' . . ·.· :- .. . . 

b._1/4-inch_bentonit~ peli~ts ·shall be 90t montmorillonite clay, 
with a bulk dry density 80 lbsjcu ft, a specific gravity 1.2, · 

···and a pH of 8.5.;.10.5. · · · 

c. Granular bentonite shall conform to API std 13-A tor · 
bentonite. 

· d~:; .. P.~~:l,arta· c~Di'ent shall c.dht·orm' to AS'l'Jf C 150 'tirPe. ~·· · 

2. 1. 7 ~~f~~~>Casini]:-. ·slia:ii< b~: ¥onstruct•d ~f . steel. -~e~ting .:ASTM A; .. 
'·120 ahd' shalt have -a wall thickness as specified be-low... ·. 

a. 24. inch diameter 0.25 inch wall thickness. 
b. 20 inch diameter 0.25 inch wall thickness · 
c. 16 incbdiameter 0.25 inch wall.thickness 
d •. 1ci.75> irieh. dlamete~ ·o~25 ·irich_.wall ~lckness 

e. '24 inch' diamet~r 0.50' inch wai'l thicki,ess 
f. 20 inch diameter o.so inch wall thickness 
g. 1_6 i,nch diaJJt.eter o .. so inch ~all thickness. .. . .. 
h. 10.75 inch diameter o. 3'65 inch wall thiekiless . 

2.1..8 .surface Completion: all mat~rials:prov!-ded .for. a well surface. 
completion shall conform· to the specifications' fisted below. 

a. Locking 16~gauge steel protective well ~over/ round ()): square 
. anct 5~ft, in length 

b. Flush mount 22-gauge steel, water resistant welded box with 
3/8;-:,~n~b, ~tee~ lid, lock~ng device·. ana p~dlo~k 'gua+d ·. 

C• Concrete J?ad, at. ground surface (3' .~· 4 ~ ·X 6")· ASTM c 150 

d Padlock (brass, corrosion resistant, ~ey~d'"alik~) ~TM F S83 

e. Steel protective post (4-inch diameter, 6-ft. length, 1/4-inch 
· thickness, concrete filled) ASTM A 120. · · · · 

f. Weli designation'sign, sheet alumnium, ASTMB209,.1/8 inch by 
18 inch by 6 inch, anchors and fasteners compatible with· sign, 
desig~ti()n to be provid~cl·l>Y E,IC, the_ d~signat;io~. ~hall be 
stamped into the plate with-4-~nch letters.and n\m,lbers. 

g. High visibility yellow epo:I!CY paint AASHTQ M~20:• 
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Rev: 4 
. Date: 27 MAR 89 

SOOTHKRH DIVISION NAVAL FACILITIES 
. ENGINEERING COKM.AHD . . 

GUIDELINES FOR GROUNDWATER HONl:TORING 
WELL INSTALLATION 

PART 1: GENERAL 

1.1 INTRODUCTION 

Groundwater monitoring wells _shall be l~cated at. sit:-ef; approved 
by the southern DivisionEncjlneer-In-Charqe (EIC) and the· Activity 
Environm~ntal Coordinator (EC) • All applicable. local, _,state ·.And . 
federal regulations concerning well iilstal1ations or soil borings 
shall be fo.llowed. · · · · 

1. 2 APPLICABLE PUBLICATIONS 

The publications listed.betow form a part. of this, 91.1ideline to 
the extent referenced. The pUblications are referred to in this text 
by designation only. The-latest_ revision of the specifications shall 
be followed. ···~ 

1.2.1 American Association· of. State Highway and T:ranspo~ation 
J{ Officals (AASHTO) 

',·· .. i 

M 220 Epoxy Coatings, Specifications 
... _.. 

1.2.2 American Society of Testing. and Materials (AS~) 

A 120 Pipe, Steel, Black and Hot-dipped, ztliccoated, welded 
and seaml~ss 

A 312. 

B 209 

c 150 

c 778 

D 1457 

D 1785 

D 1586 

Seamless and Welded Austen.itic Stainless Steel Pipe 

Aluminum and Aluminum-alloy Sheet and Plate 

.·· Portl-and cement 

standard sand 

Polytetrafl.uoroethylene (PTFE) Mol~ing and Extrusion 
Materials · · 

· Standard Specification of PolyV-inyl·· Chlori~e Pipe (PvC 
Pipe, Schedules 40, · so·,· 120) · · . 

Method for Penetration Test and Split Barrel sampling 
of Soils 

1 
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446 

447 

PES-MW~S 815046.0 392251.7 293.28 
PES-MW~O 815046.0 392251.7 293.31 

FLUVIAL 
FLUVIAL 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-SOUTH DATABASE 

MW.PES 
MW.PES 

FG 
FG 

072200 
072200 

65 
85 

NO PVC 
NO PVC 75.0-85.0 10 

PARSONS OPEN 
NO H PARSONS OPEN 

448 PES-MW-7S 815033.1 392273.1 293.10 FLUVIAL MW.PES FG 072100 55 NO PVC 45.0 • 55.0 10 NO NO H PARSONS OPEN 
449 PES-MW-70 815033.1 392273.1 293.08 FLUVIAL MW.PES FG 072100 75 NO PVC 2 65.0-75.0 10 ND NO H PARSONS OPEN 

LEGEND: 
t;--;-~Hex~ !Ode:~ caP~-,-~·· 

N~ None 

P= Pump 

NO• No Data 

10129/2003 

---~ ·-· ·~ ~· ~Aci;-;.(t,o·vearaae·· · · ·-· ---· ···· ·· · · ·· · · · · · · ·· 
FG • Flush Grade 

BLA = 8or1ng Log Available 

BOX • USGS Gage Box 

TOTAL OPEN: 298 
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CNT 

385 

3116 

387 

388 

389 

395 

396 

397 

398 

406 

407 

408 
409 

416 

417 

418 

·=· 
425 
426 

427 
428 

436 

437 
438 

439 

10/29f2003 

10 

T1205N01 

T120SN02 

T1205S01 

11205502 

T123901 

1124901 

T124902 

T148201 

T150802 

T150803 

T163701 

T183702 

133601 

T33602 

133603 

USGS03UC 

USGS04FL 

S172-1 
PES~NJ-1S 

PES-IIIW-1S 
PES-IIIW-10 
PES-MW-25 

PES-MW-20 

EASnNG NORTHING roc FORM 

815570.0 

815580.0 

815575.0 

815581.0 

813571.0 

813147.0 

811190.0 

81119!.0 

811186.0 

No Data 

No Data 

814420.0 
814407.0 

:··. 

810272.0 

810229.0 

810314.0 

812784.0 

812834.3 

619529.6 
81502!.5 

815062.2 
815062.2 
815038.3 

815038.3 

391195.0 

391201.0 

391185.0 

381193.0 

391683.0 

391700.0 

3118412.0 

3118424.0 

388471.0 

No Data 

No Data 

392044.0 

392039.0 

392564.0 

392622.0 

392621.0 

291.00 

296.00 

295.77 
298.09 

283.92 

283.82 

284.83 

265.02 

265.46 

268.67 
288.47 

288.13 

271.00 

270.64 

270.73 

TANK PIT 

TANK PIT 

TANK PIT 

TANKPJT 

TANKPJT 

TANKPJT 

TANK PIT 

TANK PIT 

TANK PIT 

TANK PIT 

TANK PIT 
TANK PIT 

TANK PIT 

TANK PIT 

TANK PIT 

391 192.4 271.73 COCKFIELD 

391198.4 NO FLUVIAL 

398783.0 332.87 COCKFIELD 

392214.5 293.44 FLUVIAL 

392115.8 293.37 
392115.8 293.33 
3922.29.4 293.38 

392229.4 293.32 

FLUVIAL 
FLUVIAL 

FLUVIAL 

FLUVIAL 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-50UTH DATABASE 

TYPE 

LD.OST 

LD.UST 

LD.OST 

LD.OST 

LD.UST 

LD.UST 

LD.UST 

LD.UST 

LD.UST 

LO.OST 
LD.UST 

LD.OST 

LD.UST 

LD.OST 

LO.OST 

LD.UST 

MW.USGS 

MW.USGS 

NON-POT 
MW-l'ES 

MW-l'ES 
MW-l'ES 

MW-l'ES 

MW-l'ES 

MOUNT INSTALLED m STKUP MAT 

FG 010490 15 ND PVC 

FG 010490 15 ND PVC 

FG 

FG 

FG 

FG 

FG 

FG 

FG 

FG 

FG 

FG 
FG 

FG 

FG 

FG 

AG 

AG 

NO 
FG 

FG 
FG 
FG 

FG 

010490 

010490 

010990 

010990 

010690 

010690 

010690 

122989 

122989 
010590 

010590 

010390 

010390 

010390 

041495 

081595 

NO 

071800 
071800 

080100 

080100 

15 

15 

15 

15 

15 

15 

15 

~.16 PVC 

0.16 PVC 

.().2 PVC 

· .. · 
.().3 PVC 

~.26 PVC 

-0.07 PVC 

-0.29 PVC 

15 No Data PVC 

15 No Data PVC 

15 ~.37 PVC 

15 .().26 PVC 

15 

120 

70.5 
189 

65 

55.3 
80 

65 

85 

~.15 PVC 

~.39 PVC 

-0.24 PVC 

4.73 

ND 

NO 
NO 

PVC 

PVC 

NO 
PVC 

NO P'VC 

NO PVC 

NO PVC 

NO PVC 
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DIA 

NO 

2 

2 

SCRNINVL SCRNL S9RNS GND MSL POST CAP 

2.5'- 15' 12.5 0.01 296.00 0 N 

2.5'- 15' 12.5 0.01 296.00 0 N 

2.5' -15' 

2.5' -15' 

2.5' -15' 

2.5' -15' 

2.5' -15' 

2.5' -15' 

2.5'-15' 

2.5' -15' 

2.5'. 15' 

2.5'- 15' 

2.5'-15' 

z.s·- 1s· 
2.5' -15' 

2.5' -15' 

105'. 115' 

40' -70' 

NO 
55.0-65.0 

45.3-55.3 
70.0. 80.0 

55.0. 65.0 

75.0-65.0 

12.5 0.01 

12.5 0.01 

12.5 0.01 

12.5 

12.5 

12.5 
12.5 

12.5 

12.5 
12.5 

12.5 

12.5 

12.5 

12.5 

10 

30 

NO 
10 

10 
10 

10 

10 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

NO 
NO 

NO 
NO 

NO 

NO 

295.93 

295.93 

284.12 

'•, .· 
284.12 

265.09 

265.09 

265.75 

No Data 

No Data 

288.84 
288.39 

271.15 

271.03 

270.97 

273 

273 
331.8 

NO 
NO 

NO 

ND 

N 
N 
N 

N 

N 

N 

N 

N 

N 
N 

N 

N 

N 

BOX 

BOX 

N 
H 

H 

H 

H 

H 

CONTRACTOR STATUS 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 

UNKNOWN CLOSED 
UNKNOWN CLOSED 

ERCR CLOSED 

ERCR CLOSED 

ERCR 

ERCR 

ERCR 

CLOSED 

CLOSED 

CLOSED 

USGS OPEN 

USGS OPEN 

NO CLOSED 
PARSONS OPEN 

PARSONS 

PARSONS 

PARSONS 

PARSONS 

OPEN 
OPEN 

OPEN 

OPEN 

NOTES 

BLA 
BLA 
BLA 
BLA 
BLA 

BLA; aka N9404LS 

BLA 
BLA 
BLA 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 
BLA 

BLA, aka U-102C 

BLA. aka U-103 
Lakehouse storage 
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337 
338 

339 

340 

347 

348 

349 

350 

355 

356 

357 
358 

359 

366 
367 

368 

377 

378 

379 

GC01 
JonnWell 

N001LS 

N002LS 

N12G04LS 

N76101 

N9405LS 

N9408LS 

NFMW05LS 

NFMW06LS 

NH01LS 
NH02LS 

NH03LS 

PW-54 
PW-55 

RW-1 

S37602LS 

S37603LS 

S3T604LS 

\\i~l~~))§i 

10/2912003 

818373.0 

813701.4 
813592.0 

813636.0 

813887.7 

819379.6 

813197.0 

813178.0 

813490.0 

821761.0 
821772.0 

821704.0 

810942.0 
811162.0 

811222.0 

811167.0 

811127.0 

811121.0 

389371.8 

377118.7 
391722.0 

391722.0 

391660.4 

398810.8 

300.93 

315.14 
274.90 

272.19 

287.41 

323.57 

391720.0 285,99 

391815.0 286.71 

391696.0 285.25 

391792.0 282.03 

388800.0 288.01 
388714.0 286.30 
388677.0 279.48 

389390.0 269.71 
387936.0 267.00 

386420.0 

386459.0 

386434.0 

NO 

265.02 

264.79 

386403.0 284.48 

MPH SAND 

FLUVIAL 
LOESS 

LOESS 

LOESS 

COCKFIELD 

LOESS 

LOESS 

LOESS 

LOESS 
LOESS 

LOESS 

FTPILLOW 
FTPILLOW 

LOESS 

LOESS 

LOESS 

LOESS 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-SOUTH DATABASE 

N!)N-POT 
PRIVATE 
MW.UST 

MW.UST 

MW.UST 

NON-POT 

MW.UST 

MW.UST 

MW.UST 

MW.UST 
MW.UST 

MW.UST 

POTABLE 
POTABLE 

MW.UST 

MW.UST 

MW.UST 

MW.UST 

AG 

AG 
AG 

AG 

AG 

FG 

AG 

AG 

FG 

FG 
FG 

FG 

AG 
AG 

FG 

FG 

FG 

FG 

FG 

061787 

NO 
071194 

071194 

010898 

072167 

010892 

010892 

071593 

051892 
051992 
052092 

101885 
90685 

071097 

072992 

072992 

073092 

073092 

480 

TO 
20 

20 

4.93 Steel 12.0x10.0 

NO Steal 2 

18 

215 

2.8 PVC 

2.45 PVC 

2 01 

0.01 

PVC 

PVC 

20 3.32 PVC 

17 2.44 PVC 

27.55 2.08 

20.15 .0.26 PVC 

27.4 .0.22 PVC 
22 .0.45 PVC 

22.8 .0.47 PVC 

2 

4 

5"-20' 

5'-20' 

3"-18" 

200'- 215' 

5' -15' 
7' -17' 

7' -27' 

5'- 20' 

17'- 27' 
1T-22' 

12' -22' 

40 

NO 
15 

15 

15 

15 

10 

10 

20 

15 

10 

10 

10 

0.03 

NO 
0.01 

0.01 

0.01 

NO 

0.01 

0.01 

0.01 

0.01 

0.01 
0.01 

0.01 

1454 
1439 

25 

3.71 Stool 18.0x12.0 1346' -1449' 90.00" 0.03 

15 

15 

15 

15 

3 Steel 18.Dx12.0 1272' -1434' 137.oo· 0.03 

NO PVC 2'. 21.66' 19.66 0.01 

.0.16 PVC 

.0.07 PVC 

.0.3 PVC 

~.28 PVC 

Page? ofS 

5'-15' 

5' -15' 

5' -15' 
5' -15' 

10 

10 

10 

10 

0.01 

0.01 

0.01 

0.01 

NO 

272.1 

269.74 

285.4 

323.56 

282.67 

284.27 

283.17 

282.29 

288.23 
286.75 

279.95 

266 
264 

NO 

265.09 

265.09 

265.09 

N 

N 

H 

H 

H 
H 

N 

N 

N 

N 
N 

p 

p 

N 

N 

N 

N 

N 

PWORKS 

NO 

ENSAFE 

ENSAFE 

ENSAFE 

UNKNOWN 

ENSAFE 

ENSAFE 

E/A&H 

EIA&H 

E/A&H 
EIA&H 
EIA&H 

PWORKS 
PWORKS 

ENSAFE 

EIA&H 
E/A&H 

EIA&H 

EIA&H 

OPEN 

OPEN 

CLOSED 
CLOSED 

OPEN 

OPEN 

OPEN 

OPEN 

CLOSED 

CLOSED 

CLOSED 
CLOSED 
CLOSED 

OPEN 
OPEN 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

CLOSED 

Private wall 
BLA 
BLA 

aka V-77 (Lake) 

BLA; 01 LS.o4LS woro 
BLA 

BLA 
BLA 
BLA 
BLA 
BLA 

Unused, BLA. aka U...S8 

BLA. aka U-59 

Tanks T304 and T1239 

BLA 
BLA 
BLA 

F 
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CNT 

276 

27T 
2711 
279 

288 

297 
298 
299 

300 

317 

318 
319 
320 

327 
328 

329 

330 

10/2912003 

10 

065MW01UA 

065MW02UA 
0&5MW03UA 

0&5MW04UA 

OBGG03UC 

OBGG04LF 

OBGGOBUF 
OBGG09MF 
OBGG09UF 

OBGG10UF 

75713LS 

75714LS 
75715LS 
75715LS 

757B4LO 
757RW-1 
757RW-2 

757RW-3 

EASTING NORTHING roc 
814256.0 
814232.0 
814258.0 

814271.0 

818516.0 

811504.4 
811484.9 

811514.7" 

820054.9 
817163.7 
817167.8 
811312.4 

811799.0 

811809.0 
811974.0 
812079.0 

811962.0 
NO 
NO 

NO 

383927.0 

383903.0 
383882.0 
383900.0 

263.74 
263.27 
263.17 

263.59 

387056.4 264.83 

391868.3 
390512.6 
390518.5 

394211.1 

299.&7 
314.82 
315.20 
275.50 

389659.0 270.10 
389668.0 270.37 
389780.0 272.29 
389655.0 273.86 

273.69 
NO NO 

NO NO 

NO NO 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-SOUTH DATABASE 

FORM 

ALLUVIUM 

ALLUVIUM 
ALLUVIUM 

TYPE 

MW-RFI.e 
MW-RFi-1: 
MW-RFi-1: 

MW-RFi-1: 

MW-RFI-SG 

FLUVIAL MW-RFI-SG 
LOESS MW-IIFI-SG 

COCKFIELD MW-RFI-SG 

MOUNT INSTALLED TO STKUP MAT 

FG 

FG 
FG 

FG 

AG 

AG 
AG 
AG 

102992 

110292 
110292 

110292 

15 
15 
15 

15 

-4.2 PVC 
.11.23 PVC 
.11.23 PVC 

.11.15 PVC 

48.80 NO 

011195 70.5 2.19 PVC 

011195 
072198 

20.5 2.5 PVC 
105 2.04• PVC 

OIA SCRNINVL SCRNL SCRNS GNO MSb POST CAP CONTRACTOR STATUS 

5' -15' 10 0.01 263.94 0 N MEC CLOSED 

5' -15' 
5' -15' 

5' -15' 

NO 

60.5' - 70.5' 
1 0.5' - 20.5' 
93' -103' 

10 
10 

10 

10 
10 
10 

0.01 
0.01 

0.01 

0.01 

0.01 
0.01 
0.01 

263.5 
263.3 

263.74 

N 
N 

N 

MEC CLOSED 

MEC CLOSED 

MEC CLOSED 

321.19 NO 

264. 15 H EIA&H 
264.3 H EIA&H 

264.3" 4 H ENSAFE 

CLOSED 

OPEN 
OPEN 
OPEN 

NOTES 

BLA 
BLA 

BLA 

BLA 

BLA 
BLA 

BLA • =estimated 

Mt£:w;w;:;::~~Ut.?~m::m:DtWI:~Mt'\L/ 

FLUVIAL MW-RFI-BG FG 031796 60 .11.32 PVC 50'. 60' 10 0.01 299.88 
FLUVIAL MW-IIF~BG AG 040396 72 2.12 PVC 62' -72' 10 0.01 312.7 
FLUVIAL MW-IIFI-BG AG 031496 55 2.81 PVC 45'- 55' 10 0.01 312.39 

FLUVIAL MW-RFI-BG AG 030196 66 1.92 PVC 56'- 66' 10 0.01 273.58 

~~I~@~~WMS:t·~~!\\tM@d#iM%M%Hi/t}@\d~ ~t:&wYt~U\t~ 

LOESS 
LOESS 
LOESS 
LOESS 

TANK PIT 

EXC. PIT 
EXC. PIT 

EXC. PIT 

MW~ST FG 060190 30 .0.28 PVC 26'- 30' 
MW~ST FG 060490 29 .0.42 PVC 4 19' • 29' 
MW~ST FG 060590 15 .0.35 PVC 4 5'-15' 
MW~ST FG 061390 15 .0.39 PVC 4 5' -15' 

!@%W~U~®Wi:ii)@fHM~Wffl~2XA>:Oi/'0 

L~ST 

RW-UST 

RW..UST 

RW-UST 

AG 
FG 
FG 

FG 

02_86 
NO 
NO 

NO 

15 0.28 PVC 
17.02 NO PVC 

11.8 NO PVC 

15.13 NO PVC 
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4 

0' ·17.02' 
0' -11.80' 

0' -15.13' 

9.5 
10 
9.5 

0.02 
0.02 
0.02 
0.02 

NO NO 
17.02 NO 
11.8 NO 

15.13 NO 

271.08 
270.79 
272.64 
274.25 

273.41 
NO 

NO 

NO 

0 

0 

0 

H 
H 

N 

H 

H 

N 

N 
H 

H 

H 

H 

H 

EIA&H 
EIA&H 
EIA&H 

EIA&H 

ERCE 
ERCE 
ERCE 

PSI 
CCI 
CCI 

CCI 

OPEN 
OPEN 

CLOSED 

OPEN 

OPEN 
CLOSED 
CLOSED 

OPEN 

OPEN 

OPEN 
OPEN 

OPEN 

BLA 
BLA 
BLA 

BLA 

BLA 

BLA 
BLA 
BLA 
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227 

228 
229 

230 

237 
238 

239 
240 

247 
248 
249 

257 
258 
259 
260 

267 
268 

269 
270 

10129/2003 

018G01LF 
020G01LF 
020GPZ01 
020GPZ02 

039G02LF 
039G03LF 
039G04LF 
039G05LF 

039G12LF 
039G13LF 
039GPZ01 

041G04DA 

059G01LS 
059G02LS 
059G03LS 

060G03LS 

060G04LF 

060G04LS 
060G05LS 

814582.8 
813075.9 
813182.4 
813150.8 

811343.9 
811251.2 

811236.1 
811236.9 

811122.5 
811279.8 
811197.0 

812661.7 
810896.8 
810908.1 
810849.3 

810470.1 

810594.2 

810601.7 
810348.0 

391519.4 289.07 
385490.4 
385585.0 
385479.3 

38n43.7 
38n9&.6 

387m.3 
387399.9 

387690.5 
387918.4 
387617.0 

384255.6 
388895.3 
388812.6 
386742.5 

391142.5 

391301.2 

391307.6 

266.05 
285.72 
265.93 

263.47 
282.33 
263.17 
282.43 

262.61 
263.76 
265.30 

264.93 
263.24 
265.18 
263.35 

271.40 

272.31 

272.11 
391584.0 272.00 

FLUVIAL 
FLUVIAL 
FLUVIAL 
FLUVIAL 

FLUVIAL 
FLUVIAL 
FLUVIAL 
FLUVIAL 

FLUVIAL 
FLUVIAL 
FLUVIAL 

ALLUVIUM 
LOESS 
LOESS 
LOESS 

LOESS 

FLUVIAL 
LOESS 
LOESS 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-SOUTH DATABASE 

MW-RFI-C 
MW-RF~F 

MW-RFI-F 
MW-RFI·F 

MW-RF~ 

MW-RF~ 

MW-RF~ 

MW-R~ 

MW.CMS-F 
MW.CMS·F 
MW-RF~F 

MW-RFI-G 
MW-RFI-E 
MW-RFI-E 
MW-RFI-E 

FG 
AG 

FG 
FG 

FG 
FG 

FG 
FG 

FG 
FG 
FG 

AG 

FG 
AG 

FG 

AG 
AG 
AG 

041399 
041099 
041099 
041099 

032499 
032599 

032699 
032799 

052102 
052202 
03_99 

041199 
030496 
030296 
030496 

020195 

020895 

013195 
021395 

76 
50.25 
49.00 

108 
108 

103 
98 

91 
98 
NO 

~.24 PVC 
~.18 PVC 
NO PVC 
NO PVC 

~.11 PVC 
~.41 PVC 
.0.23 PVC 
~.27 PVC 

~.17 PVC 
~.22 PVC 
NO PVC 

88 2.39 PVC 
20 ~.35 PVC 
20 2.01600 PVC 
20 ~.34 PVC 

22.51 

99.8 

22.62 
20 

2.64 

2.54 
2.3 PVC 
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48'-88' 
46'-76' 

45.25' • 50.25' 
44-49' 

43' -103" 
43' -103' 
43' -103' 
43' -93' 

81' ·91' 
88' -98" 

NO 

44.6'-79.6' 
10' -20' 
10'-20' 
10'. 20' 

89.3' • 99.3' 

12.1' ·22.1' 

40 
30 
5 

60 
60 
60 
50 

10 
10 
5 

35 
10 
10 
10 

0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 

0.01 

0.01 
0.01 

289.31 
266.23 

NO 
NO 

263.47 
262.33 

263.11 
262.43 

262.78 
263.98 

NO 

264.93 
263.403 
263.164 
263.535 

269.56 

269.45 
269.7 

H 

H 

H 

H 

H 

H 
H 

H 

H 

H 

N 

H 

N 
N 

H 

H 

N 

N 

ENSAFE 
ENSAFE 
ENSAFE 
ENSAFE 

ENSAFE 
ENSAFE 
ENSAFE 
ENSAFE 

ENSAFE 
ENSAFE 
ENSAFE 

ENSAFE 
EIA&H 
EIA&H 
EIA&H 

EIA&H 
EIA&H 

OPEN 
OPEN 
OPEN 
OPEN 

OPEN 
OPEN 

OPEN 
OPEN 

OPEN 
OPEN 

CLOSED 

OPEN 
CLOSED 
CLOSED 

OPEN 

CLOSED 

OPEN 
CLOSED 

BLA 
BLA 

BLA 
BLA 

BLA 
BLA 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 

BLA 
BLA 
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CNT 

166 
167 
168 

187 
188 
189 
190 

198 
199 
200 

206 
207 
208 

217 
218 
219 

220 

10f2912003 

10 

007G51LF 
007G52LF 
007G53LF 

007G54LF 

00SG01FL 
008G02FL 
OOSG02LS 
008G03FL 

009G03DA 
009G040A 
014G01LF 
014G01LS 

014GOTLF 
014G08LS 
014G09LS 
014G10LS 

015G04LF 
015G04UF 
015G01LS 

015G02LS 

EASTING NORTHING TOC 

808735.7 397084.8 Z78.73 
m.2o 
280.16 
278.64 

812022.1 
812124.5 

812878.3 

816350.3 
816085.4 
816109.0 
816082.4 

812919.4 
813235.5 
815126.6 
815133.7 

1115100.1 
815021.2 
815202.1 
815084.1 

812722.5 
812728.9 
812943.1 

813041.7 

395738.0 
396195.0 
392837.0 

398026.2 324.83 
397857.5 327.56 
397873.0 NO 

397928.7 327.46 

269.05 

383835.2 Z70.09 
386066.9 269.11 
366065.3 269.17 

385917.7 270.S3 
385941.3 268.14 
385885.9 269.96 

391769.5 
391n3.3 
391407.4 

391467.4 

270.83 

280.41 
280.55 
278.52 

280.04 

FORM 

FLU\IIAL 

FLUVIAL 
LOESS 

FLUVIAL 

FLUVIAL 
LOESS 

... 
FLUVIAL 
LOESS 
LOESS 
LOESS 

FLUVIAL 
FLUVIAL 
LOESS 

LOESS 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-SOUTH DATABASE 

'TYPE 

MW-RFI..A 
MW-RFI-A 
MW-RFI-A 
MW-RFI-A 

MW-RFI..A 
MW-RFI-A 
MW-RFI-A 
MW-RFI-A 

MW-RFI-E 
MW-RFI-E 

MW-RF~E 

MW-RF~ 

MW.CMS-E 
MW.CMS-E 

MW-RFI.C 
MW-RFI.C 

MW.CMS.C 

MW.CMS.C 

MOUNT INSTALLED TO STKUP MAT 

FG 07_99 NO NO PVC 

AG 071499 85 2.86 PVC 
AG 071499 78 3.04 PVC 

AG 072099 85 .0.3 PVC 

AG 
AG 
AG 
AG 

AG 

AG 
AG 

AG 

013195 
021095 
020195 
020995 

020196 
021596 

50 2.69 PVC 
36.28 2.35 PVC 

20 NO PVC 
32.47 2.14 PVC 

55 

72 
012996 47 1.868 PVC 
012996 20.4 1.80500 PVC 

''""'"a':':~':"'""" 

AG 

FG 

AG 

AG 
AG 

AG 

AG 

012296 
012296 
042202 

031398 
031396 
042602 

042602 

48 1.74799 Pvc 
20 
20 

96 
46 
18 

18 

~.5 PVC 
1.93 PVC 

2.41 
2.41 
1.71 

202 

PVC 
PVC 
PVC 

PVC 

DIA 

2 

2 

SCRNINVL. 

NO 
75'-85' 
68'-78' 

75'.85' 

30'-35' 
26.8'- 36.8' 

10'-20' 
22' -32' 

37' -47' 
10.4' -20.4' 

38' -48' 
10' -20' 
10'-20' 

86' -96' 
46' -56' 
8' -18' 

8'-18' 

SCRNL SCRNS G N D MS l POST CM' 

NO 0.01 279.17 0 H 

10 0.01 275.34 4 H 
10 o.o1 2n.12 4 H 
10 0.01 278.94 4 H 

5 

10 
10 

10 

0.01 
0.01 
0.01 
0.01 

322.14 
324.94 

325 
325.23 

N 

N 
N 

N 

CONTRACTOR STATUS 

USGS OPEN 

ENSAFE OPEN 
ENSAFE OPEN 

ENSAFE OPEN 

EIA&H 
E/A&H 
E/A&H 
E/A&H 

CLOSED 
CLOSED 
CLOSED 
CLOSED 

10 
10 
10 
10 

0.01 

0.01 
0.01 
0.01 

267.18 H EIA&H OPEN 
OPEN 

OPEN 

OPEN 

10 
10 
10 

10 
10 
10 

10 

268.15 H EIA&H 
267.242 H E/A&H 
267.365 H EIA&H 

:Coo~''""'''o~:o; '""'o">o:':'::::ooo:/o'o.Co:~;; 

0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 

0.01 

268.882 4 H 
268.515 
268.03 
268.62 

271 
278.14 
276.81 

278.02 

0 

0 

0 

0 

H 

H 
H 

H 
H 

H 

H 

EIA&H 
E/A&H 

ENSAFE 
ENSAFE 

E/A&H 

E/A&H 
ENSAFE 

ENSAFE 

OPEN 
OPEN 
OPEN 

OPEN 

OPEN 
OPEN 
OPEN 

OPEN 

NOTES 

BLA 
BLA 
BLA 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 
BLA 
BLA 
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117 
118 
119 

120 

127 

128 

129 

130 

137 
138 
139 
140 

147 
148 

157 

158 

159 
160 

1012912003 

007G09UC 
007G09UF 
DD7G10LF 

007G11LF 

007G17LF 

007G18LF 

007G19LF 
007G20LF 

007G26MF 
007G27LF 
007G28LF 
007G29LF 

007G36LF 
007G37F1 

007G42LF 

007G43LF 

007G44LF 
007G45LF 

813441.2 
813447.7 
813702-7 

813820.5 

813408.7 

812726.2 

815410.0 

813486.0 

814922.5 
812680.9 
813467.3 
813594.0 

812747.6 
812560.3 

811564.9 

812282.5 
811223.5 
811901.4 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-SOUTH DATABASE 

391862.5 282.55 COCKFIELD MW-RFI-A FG 
FG 
FG 

FG 

021595 114.32 .0.34 103.8'-1138' 10 0.01 
0.01 
0.01 

0.01 

282.82 
283.31 

282.222 

283.149 

H 
H 

H 

H 

EIA&H 
EIA&H 
EIA&H 

EIA&H 

OPEN 
OPEN 
OPEN 

OPEN 

BLA 
BLA 
BLA 
BLA 

391866.3 
393099.1 

392805.6 

391181.3 

392222.8 

393398.7 

392485.9 

2112.90 
282.01 

282.94 

283.20 

277.58 

291.58 

282.70 

FLU\IIAL 
FLU\IIAL 
FLUVIAL 

FLUVIAL 

FLUVIAL 
FLUVIAL 
FLUVIAL 

i.t:':'f!K~~1 

392954.1 
392553.5 278.77 
393309.6 281.91 
393384.3 282.29 

393592.0 
393729.0 

280.72 
280.29 

393723.0 280.13 

394573.3 

393011.3 

394206.6 274.41 

394931.5 276.90 

FLUVIAL 
FLUVIAL 
FLUVIAL 

FLUVIAL 
LOESS 
LOESS 

FLUVIAL 

FLUVIAL 

FLUVIAL 

FLUVIAL 

MW-RFI-A 
MW-RFI-A 

MW-RFI-A 

021695 
031896 

031896 

45.54 .0.41 PVC 
78 .0.21 PVC 

70 .0.42 PVC 

35' -45' 
68' -78' 
60'. 70' 

10 
10 

10 

MW-RFI-A AG 031596 72 2.31 PVC 2 62'. 72' 10 0.01 280.893 H EIA&H OPEN 

MW-RFI-A FG 031996 100 .0.08 PVC 2 90' -100' 10 0.01 277.804 H EIA&H OPEN 

MW-RFI-A FG 031497 69 NO PVC 57'~7' 10 0.01 NO H ENSAFE OPEN 
MW-RFI-A FG 071398 75.00 .0.12 PVC 65'-75' 10 0.01 282.82 H ENSAFE OPEN 

Bii~~Wt~~C®~/HMfj)~®UtiW?Y%)~~#§%lH@\ki~\Ud~i~?MW?~Y<<~~~~t\::' 

MW-RFI-A 
MW-RFI..A 
MW-RFI-A 
MW-RFI-A 

MW-RFI-A 
MW-RFI-A 

MW-RFI-A 

MW-RFI-A 

MW-RFI-A 

MW-RFI-A 

FG 
FG 
FG 
FG 

FG 
FG 

FG 

FG 

080298 70.00 .0.27 
072198 117.00 .0.09 PVC 
071898 80.50 0.04 PVC 
071798 80.00 .0.08 PVC 

112298 
071499 

92.00 ND PVC 
90.00 .0.67 PVC 

PVC 

PVC 

021799 85.00 0,04 PVC 
021999 83.00 .0.17 PVC 

!OT-117' 

70.5'-80.5' 
70'-110' 

82'-92' 
50' .SO' 
10'-20' 

45'-115' 

44'-114' 
45'-35' 

43'-33' 

10 
10 
10 
10 

10 
10 
10 

40 

40 

40 
40 

0.01 
0.01 

0.01 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 
0.01 

290.40 
276.86 
281.87 
282.37 

281.00 

280.96 

274.91 

277.51 

H 
H 

H 

H 

H 

H 
H 

H 
274.37 4 H 

277.07 0 H 

ENSAFE 
ENSAFE 
ENSAFE 
ENSAFE 

ENSAFE 

EN SAFE 
ENSAFE 

ENSAFE 
ENSAFE 

OPEN 
OPEN 
OPEN 
OPEN 

OPEN 

OPEN 
OPEN 

OPEN 
OPEN 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA: aquifer test 

BLA 
BLA 
BLA 
BLA 
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CNT 

~6 

57 
~ 

59 

88 

69 
70 

n 
78 

79 

80 

97 

98 
99 

107 
108 
109 

110 

10/29/2003 

ID 

003GGM06UF 

003GGM07UF 
003GGMOILS 

005FFD1LS 

005FF10LS 

005FF11LS 
005G01UF 

ODSGD5LS 
005G06LS 

D05G07LS 

005G08LF 

007G04UC 

oD7G04UF 

007G05LF 

007G07LF 
007G07LS 
007G07UC 

007G07UF 

EASTING NORTHING 

114867,9 

114876.4 

114841.7 

a1osn.6 

390847.4 

390704.0 
390709.6 

390093.1 

TOC 
286.25 

285.97 
288.84 

288.67 

811571.4 

811542.7 
811337.6 

390195.2 268.16 

811585.2 
811078.6 
810925.6 

811521.8 

390126.2 
389869.3 

389970.6 

390274.3 
390241.2 

390003.8 

270.05 
271.09 

268.73 
266.83 

266.95 

270.38 
··:· 

FORM 

FLU\IIAL 

FLU\IIAL 
LOESS 

LOESS 

LOESS 

LOESS 

LOESS 
FLU\IIAL 

LOESS 

LOESS 
LOESS 

FLU\IIAL 

GROUNDWATER MONITORING WELL MANAGEMENT PLAN 
NSA MID-sOUTH DATABASE 

TYPE 

MW-RFJ.A 

MW-RFI-A 

MW-RFJ.A 

MW.UST 

MW.UST 

MW.UST 

MW.UST 
MW-RFI-A 

MW-RFI-A 
MW-RFI-A 

MW-RFI-A 

MW-RFI-A 

MOUNT INSTALLED TO STKUP MAT DIA SCRNINVL SCRNL SCRNS GND MSL POST CAP CONTRACTOR STATUS 

FG 

AG 

AG 

AG 

AG 

AG 

AG 
AG 

AG 

AG 
AG 

AG 

120784 

121184 
121384 

062292 

50 

60 
20 

20.3 

2.19 PVC 

2.48 PVC 

1.87 

1.58 

PVC 

PVC 

45' .so· o.o1 216.47 4 H 

55'· 60' 0.01 283.54 0 N 
15'. 20' 

15'. 20' 
0.01 

0.01 

285.13 

267.485 

N 
N 

G&M OPEN 

G&M CLOSED 

G&M 

E/A&H 

CLOSED 

CLOSED 

062692 18.14 1.65 PVC 2 

2 

8' -18' 10 0.01 266.424 4 H E/A&H 

EIA&H 

EIA&H 
EIA&H 

OPEN 

CLOSED 
CLOSED 

OPEN 

062692 19.33 1.63 PVC 9' -19' 10 0.01 266.890 0 N 

062692 
012995 

12995 

012995 
012995 

080598 

18.23 1.57 PVC 8' -18' 10 0.01 268.882 N 
H 54.5 2.39 PVC 44' -54' 10 0.01 268.64 

20.78 
21.22 

74.9 

:·:':''::l~::·:·=::ll=l,_,:,:-.:-%:.:.:,-,.:'i:,l~l~tfm~:::=::::_:=:m;::.:::ll~~~::::':=''.'l:·:lli=:i::·i:~-:-~ .. :: :::·: .. =;;.: : ::: 

1.97 

2.22 
2.39 

249 

PVC 
PVC 

PVC 

PVC 

10.3'. 20.3' 

1o.r -20.7' 
ss·~5· 

NO 
10 

10 

10 

0.01 

0.01 
0.01 

0.01 

266.76 N NO CLOSED 
264.53 N E/A&H CLOSED 

264.48 N EIA&H CLOSED 

267.89 H ENSAFE OPEN 

NOTES 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 
BLA 
BLA 

BLA 
BLA 
BLA 

M=::::r::::~~':t3 ~~:miliE>A~~t~::;:;xu;r~: e,:,::~m::m ;,_ .. i=.:i,~'.·:_::~. :. '~~~;:'::··:·'·~~~~. ·-:~~1f~~:8~0~ . ) 

813766.1 

813ns.9 
813333.2 

392179.6 283.39 COCKFIELD MW-RFJ.A FG 

FG 
FG 

021695 135.43 -'1.34 PVC 124.9' ·134.9' 10 0.01 

0.01 

0.01 

283.76 
283.88 

282.61 

H 

H 

H 

EIA&H 

EIA&H 
EIA&H 

OPEN 

OPEN 

OPEN 

BLA 
BLA 
BLA 

813544.9 
113553.8 
813552.7 

813545.9 

392175.1 283.21 
392052.0 282.28 

391521.8 
391528.0 
391521.3 

391529.3 

21!3.68 
284.44 
283.94 

283.98 

FLU\IIAL 
FLU\IIAL 

FLUVIAL 
LOESS 

COCKFIELD 

FLU\IIAL 

MW-RFI-A 
MW-RFI-A 

MW-RFI-A 
MW-RFI-A 
MW-RFI-A 

MW-RFI-A 

AG 
AG 
AG 

AG 

022195 48.16 -'1.5 PVC 
022295 79.24 -'1.41 PVC 

022395 
021095 

022295 

022395 

80.94 

22.66 
105 

53 

1.67 
2.46 

1.96 

1.96 

PVC 
PVC 
PVC 

PVC 

Page 2 of 9 

2 

2 

2 

37.r. 47.7' 

5a.r. 78.7' 

70.4'. 80.4' 
12.2'. 22.2' 

94.5' -104.5' 

42.5'. 52.5' 

10 

to 

10 
10 

to 
10 

0.01 
0.01 

0.01 

0.01 

282.01 
281.98 

281.54 

282.01 

4 

0 

0 
4 

H 

N 

N 

H 

EIA&H 
EIA&H 

EIA&H 

EIA&H 

OPEN 
CLOSED 
CLOSED 

OPEN 

BLA 
BLA 
BLA 
BLA 
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shrink and crack upon eurinS (Barcelona, Gibb, and Miller, 1983) and that the 

seal between the casing and grout may not be perfect, but the procedure de-

scribed is generally •ccep·ted a1 the safest method of prev~nt.tng:·~ovohole 
migration of contaminants. Expanding cements are being.: considered: (Bfrce.lona, 

Gibb. and HUler, 1983), but experfmental da.ta that c~P.~es the p~rlo~"'ce 
of different grout mixtures are not available. 

. -:-. . . ..·. . :-. ~ .j;::· . ·: _·' . 

s.s SURFACE PROTEcriOtt. The nrfac:e ext ens ion of the 'tliOnltor~f;ns·.:,ell.lrt 

protected by an oversize, steel-easing appro~i111Btely s;:feet• long.; :~;·'~!hi~ -~.sing 
ia sleeved over t.be monitoring well and grouted from 2 fe•t: bel~~·:"~h~ ground 

surface to the ground surface. Three feet of .. the overs~·ze east~g extends to 

slightly above the top of the 1110nitoring well cap. The protecttve easing may 

be set and grouted in place during JnOnitor well completion; othervise, the 

grout.ing of the annulus should be stopped about 2 feet below the surfAce to 

leave room for grouting the protective casing. A drain hole just above the 

final grout level will permit the escape of any water that might collect 

between the well easing and the protective casing. This drain is especially 

important if the well easing is plas·tic beca~se during the winter season 

trapped water might.freez~ ,at).~- ~:uptu,r:e t.he,vel!· .. cas,ing~. Even during warm or 

cool seasons, '·tt~pPed ~i~i;'w~~idb~ ~tagnilnt~; ~lodo~o~~., and ~ncourage pest 

growth. 

lf the ground-water 1110nitoring wll is located in a trafficked area, three or 

four prote~tive posts in a triangular or rectangular pattern 3 tf;) 4 feet from 

the wll ~ll protect the well fr~ damag~ •. /-_Steel pipe.:- 4 to 6 inches in 

diameter, set 3 to 4 ft in concrete or et!rnenti 'grout and ·extending. 4 to 5 feet 

above ground is sufficient protection. Larger diameter pipe, later f.U,J.4d 

with concrete, or steel I beams set 6 to 8 feet in eoncr~t~ can be used in 

high threat areas. Treated_ pos~a set ~.to .3. _f~et in soU will pro~ect tb.e 

well from incidental. trafftc'~ odl ~r~te~ti~e ro·~~ and' cuing, should b~~ ' 

painted for both visibUity aad pr:~tection from the enviroiml~nt. 

5.6 AQUIFER PROTECTION. Primary aquifer protection is afforded by tb.e ~ow-
·.-; 

hole bentonite sealer and grout_ed annulus, but repetitive sampling a.;d the 

attendant foot traffic in the immediate vicinity of the well can encourage 

S-11 

), 

.() 
,.-



STAiE OF iENNESSEE 
DEPARTMENT OF ENVIRONMENT AND CONSERVAHOt.r 

Division,of Wate~ supply 
401 Church Street, L & c To\Jer 6th Floor 

Nashville Tennessee 37243-1549 

ANNOUNCEMENT 

NEW RULES FOR WATER WELL CONSTRUCTION 
TO BECOME EFFECTIVE AUGUST 5 1993 -

. ,:". 

D ,rn © rn o\0 ._ 

I IW I 6 1994 lilt 

THE DEPARTMENT'S PROPOSED NEW RULES FOR WATER WELL CONSTRUCTION 
HAVE BEEN APPROVED BY THE ATTORNEY GENERAL AND FILED WITH THE 
SECRETARY OF STATE.· THEY WI~L·BECOM& EFFECTIVE AUGUST 5, 1993 • 

. The most drastic change to be wrought by these new rules is the 
:requirement for payment pf a one-time registration/inspection fee 
of$ 75.00.to be paid to the Department by the supervising 
dri1le):' when he files his report of \o'el·l completion. All water. 
:Wells drilled on or after August 5, 1993 nust have the seventy 
five dollar ($75) registration/inspection fee submitted with the 
-wel1 completion report. These-reports must also be submitted 
within thirty days from date of completion of drilling each _ 
~ater \o'ell. Other major changes include increasing the minimum, 
ltandard~ fo:t: steel well casing. For example,.· the nominal six-:

~- xnch I~ D. steel casing must have a minimum wall thickness of .• 185 
' inch and weigh almost 13 pounds per foot. ·The . 155 inch ·..'all 

thickness, 11-pound-per-foot, ;.;ell casing can no longer be used. 

rtUles for disinfection and repair of water wells have also.been 
revised and made T.lore soecific as to '-"hen and how water wells 
nust be treat~d to· avoid bacterial contamination. Similarly, 
::-equirements for well development have been strengthened t.o' avoid 
"~uddy wells." 

Official copies of the new rules are being printed and will be 
circulated to all concerned as soon as they beto:ne available.' In 
the meantime, the-enclosed copy, which is a duplicate of the 
rules as they were sub.mitted to the Attorney General's office, 
are _essentially complete and correct. Please note that the old 
set of rules kno~n as chapter ~00-4-2 will be repealed in their 
enti~ety when the new rules become effective. 

~nstructions and cuidelines ;.;ill be forthcoming to assist all 
co~c~r~ed in cocpiying with the new rules fer constructing and 
=epa1r1ng "wells for the proeuction of ~ater." ?lease bear ~ith 
., - in ""·"'; s .... ·- ~ - · ·· · .... h ... ,... -~..;., ...... _ ~..1 ... e ... o .... cnange. ..., ere at;e, ~..o ... e su_e, ;nany 
~cest1ons to ~e a~s~ered a~d ~any procedures to ~e worked out to 

satisfaction cf all ccnce~~ed. ~opefully, bc~h the resou::-ce 
~ the ~~si~ess ;.;ill be~efit. 
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4. ~~~hcdic protection ~ell~. 

5. w·t:dle. use:d f->r dewater.lng· pu·rpoQea in construction work. 

6. Honitol: uel ia, g~~.t:~chnlc;:al ·teet borlnge Al\d pie~ometel."a that are 
L·egu.lJit.::.:t I?Y ru~e,a. oJ th'l wat~r: ·Quality C~ntrol Board or othcrHise 
by the Oepa,~.-:;tnll:,ot •.. ::; 

7. Ponds, pits, sun1ps and ·drairla'ge t.renchee. 

6. Ccmtlsl~lnant .:ecoye.:y \·:ells. otherwise regulated by the DepaJ:l.l\lent.. 

(27) •Ptttnp~· and •pumpin;;, equipment• me~tns any equipment: or materials utlli1ed or 
intended for use in w1tlh.,raw1ng or obtaining gcound-water, lr.cludlng well 
seals·. 

·, i ,.,_ ~ 

(2S) ~Recov~a.·y well .. · means any -~ell C(Hlst.ruct.ed· tor t'i1e purpose of removing. 
contaminated gro\.u\d water or other· liquids from the su~surface ~ 

(29) 
' 

•Repair• means work involved in deepening, teaming, 
changing caa·lng · dePths, .perforating, screening, or 
redevelop1i1e,alt of a- well .. excavation, or any other 
breaking· or opening a. well· seal. 

sealing~ lnstallin<;J, or 
~leaning, aclditing, oc 
work which results J,n 

. -

(30) "Stand~i:d ·oim~ru~ion Rat lo ( SDR) .. n1eamr ·the quotient obtaint;:d whtim the outside 
diameter Qf thepnopla~.t~c: \o~eil casing is divided by the wall. ~hickn.ess. 

'• 

j 

(31) •static water lev~l .. means 'the' level at which the water stands in t.i,e wel( j) 
whe"n .. th~ well is not being pun1ped and is express-ed as the di6ta1lce !ron\ a' 
fixed a.·eference polr;t tQ t:he \-Iacer level in t:he ~ell. 

{32) •supervision• means the act of ove1:seeing., directing and manag.lng wot;lter~ 

engaged in. the pusin~ss of constructia'ig wells, or lnet~lllng pumps or. 
lnstaillng \-later ~-reatm.ent:. equ.lpment on well o~-· s~r;tng aupplle~. 

(ll). "Well" or·· .~wa_ter_· ~ell ... mea-ns a '-h-ole drilled~, te~daf'i.lled o-t d''9 _into th.e e~:r.th,.-· 
byborl~g ~r othe~wl~e,· for the production of w~ter: 

(34) "\~ell constru.c~lonM;, means. all acts necesaa·ry to conetruc.t well a" for th.e 
production. of w~te:l:' l_nc1uding but not 'linllted ·'to the locat:loi1 and .excavatiQn·. 
of the ~efl; place~\ent. elf Ca81nga,. DCreens ancf' fi.ttlnga; ·ae~elopment ·and 
testing. , . 

{35) "\·1.:11 develoon1ealt .. :r •. ean-s the. orocedurea used ,tb remove mud ·.or tine ma·terlal 
!roan the- dr{lled l:c::~hole, cC:rrect any damage to the acJui fer that. occurred 
during drilling anJ impro'le the: water passageways into ·the well fro•n .the 
aquifer. 

(36) "\·:ell dl-"ill.:r"" or -\-later-~iel.l contracto.:· ... m.ean.B. any individual, f!rm cr ; 
cprpol."atiou c.n<J_.a_g.:..! in til.:.- Lus-iu.ee:; of cons-truct.r;,g ·-.::elh. · 



t31) ""ll.ell h~au~ n•e11na, lite ut•rer l.<a·,nl~tbl, uf lhe w>!ll lucludlng iodap"teL·a, pOL"lll!, 

valvee, seals, aitd other attachments. 

( 36) "Uell eea 1" 111eans an approved arrange.nent or device used "to cap a ~'ell or to 
establle·h and maintain a junction between the casing of a well and the piping 
or .. equipment lnetalled tl.ereln, the put:pose or function of ~Jhlch le to prevent. 
pollutants tront entering the well at the upper terminal. 

Statutory l\uth9,rit)'l ·r.c.A: 69-11-106 aa-i.J T.C.A. 4-5-201 et. eeq. 
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These rules will apply solely to "'ells constructed for t.he production of .w-ater from 
underground sources and have no application to well& constructed ·for quarry blas~ 
holes or mineral prospecting, or any purpose other than production of water. 

f1) Recuire~ents 

(a) r:o persoR shal·l construct, reconstruct, or repair, or cause to be 
constructed, reconstructed or repaired any water well; nor shall any 
?erson install, repair, or cause to be installed or repaired any pump~ 
?~~ping equipment, "'ate::- filter or wa::er treatment device to be used on 
a water well except in accordance with the provisions of the Water Hells 
he~ (T.C.A. 69-11-101 et. seq.) and ~hese rules. 

(b) Every well driller, wichin thirty (30) days after completion of a w&:er 
;:-:,1!, shall s~bmit a :41:-po:::-t en ::he cor.struc:;ion or reconstruction of tl' 
·---~!1 :o the Depart:nent. The t-1ell c-:;::-.;::letion report; s!-.a!l 1::-e made on 
!c;,::-m provided by t~e De?artment or a reasonable facsimile approved 
~~e De:art:ner.t. 

-·_')) 
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For e•ch water well completed in Tennessee after the effective date of 
this rule, a one-time registrat'ion/ inspect ion fee of seventy five 
dollars (.S75.00) Ghall J;>e paid ·to the Department by the ~!':iller or 
contractor w~o supervised the drilling of the well. 

1. The fee shall be submitted to the Departme~t ~y the diiller at the 
time of submission of the \./ell completion report-. 

2. - 7he amount of the registration/inspection fee shall ~e re:vi~wed 

3. 

annuall}· by the Board and their recom.~endations !or adjustmer.::: of 
the fee &hall-be presented to the Comm~ssioner for final action. 

The requirement of paymeht to the Dep_artment of a one·-time 
regis.trationfi·nspectio_n fee ·shall not apply t.o water wells drilled 
in any local juri&diction- which ie authori:.ed, by private act or 
pursuant to the provisions of an adopted "home ru"le" · cha;;.ter,. to 
r~gulate the location· and construct.ion of water. wells and which 
has established a fee for the inspection ~f water wells. 

(d) Hhen stri~t compliance with -these standards is impractical, the driller 
or .installer shail mak~ appli~.llt.io_r_l.. . .So the- Deputmant for approval of 
equivalent alternative standards (a variance) prior to the work being 
done. The Depa·rtment may grant the request for a variance based on if 

·"it determines the proposed standards offer an equivalent or higher level 
of protet"Cion to the· eiwironment. ·In .an emergency· or in exceptional 
instances, the Departm~nt .w_ill. r~-spond to a verbal -r~~.t .pr~_vided- the. 
applicant submits a written application within ten (10) days of t.he 
verbal app~ication. .~ _, .- __ ..,.. .. , -~ .... 

Stat1.:tory Authority: 
seq. 

'f.C.P. •• 69-11-106, T.C.A. 68.,-1-1303 and T.C.?.. 4-5-201 et. 

(2) Location 

(a) 

(b) 

The construction of a water well is prohibited at other 
distance from any known potential source of contamination. 
safe distances shown in Table 1\ shall apply for the 
contamiriatlon listed therein: 

than a· safe 
'!he minimum 
sources of 

A water-supply weil may be constructed in an area subject---to. flooding 
provided the top of th~ water tight casing terminates not less than two 
(2) feet above the maxim~m re~orded flood elevation. 

~tion-.ao buildings, pits; and basements: 

1. ;.. \>:ell located adj"acent to=:- a building shall be so located that the 
center line of the well extended vertically will clear any 
p~ojecticn ~rom the building by not l~ss than five (S) :eet. 

~ew wells sha!r not ~e c6nstruc:ed in pits or basements. 

::sl·J wells sha!.l nco: ~~ cc:o~str\!cted closer than :?5 
!~nes or h!gh~ay ri;hts-cf-way. 

!eet :ro::l proper1:y 
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TAUL& 'A 

HIHIHUH OISTAt:ICES TO SEPARATE WATER WELLS 
'FROH POTENTil\L SOUnCES OF CONTl\Ml~I\'J;'lOH 

SOURCES OF CONTaHINATIOU HINIHUH DISTANCE~ 

Animal pens or'fe~d lots 
Leaching Pits sewage lagoons 
Fit Privys or se~e~ line~ 
Sludg~t" disposal sites. 
Subs~rface S.ewage· Disposal systems
Septic ta~ks and drain fields 

(.3 ). Source of Water. Suoply 
.;;·.·: .. · . . <:.:.: 

·. 
·-· 

.................. 

100 feet 
lQO feet 

75 !ee-:: 
100 feet 

50 feet 
SO feet 

(a) The· sour-ce· o-f water for any well shall be -at._ least twenty 
below the surface of the ground. 

· .. - ..... 

(20) feet 

(b)_ The driller shall develop t1"1e most fayorable water-bearing zone ( s) and 
sea-l -off any source(s} of less desirable quality. 
-: .. .-...... ~. 

(c) It.sh;ll -be. the duty of any person attempting to construct a wat;er well 
to seal' off salt water,. oil., -_ga.s, .or. any o.ther fl1.1id or materia.l which 
might contaminate a source of fres.h water. 

(4) Drilli~g Fluids 

(a) Water 1.:sed for drilling shall be obtained from a potable water source, 
or sh,all be treated with enough. liquid bleach or hypochloritE!_- g.:ranules· 
to retain a free-chlorine residual content of at least 5 par-ts per 
million (ppm). 

(b) Drilling Uuids and additives shall be materials specified by the 
. manufacturer for use in wa.ter well construction and approyed by the 
_:Department. 

(c) During the course of drilling a water well with air rotary equipment, a 
r.~inianum of three (3) gallons per minute .of water JllUSt be injected or 
added into the air stream. 

(5) Casing 

(a} t-:ells drilled for the pf"Oductio_n of water shal.l be cased with watertight 
casing extending ·!~o~ at iea~t $ix (6) inches above to at least twenty 
(20) . !eet below the land su:-fac·e-., For. wells located in areas subject to 

.· ~!.ood~_:;g, ~ee .r-ule 1200-4-9-. 10 ( 2) ( ~). 

j) 

!.. =he watertight casing in wells constructed to obtain water from a 
consolidated "rock !o:::mation" sh~ll t-e firmly seated and sea 
~elcw a!.l crevice~ that release inferior quality water or mud ! \ 
~he well or to a dep:h of a.t least !ive (5) !eet below the to~· 
:he co~solidated rock whichever is gre~ter. 



!he \.:atertight casing in.· wells conetl"il.cted to produce water !rom 
·an ~nconsolidat.ed aquifer (such as saturated gravel or sand) ahall 
extend at l~a~t to ~he top o~ th~ a~ulf~r or to a depth of 20 feet 
_which ever is greater~ 

(b) Except as otherwise specified in these re«;ulations, the permanent "'ell 
casi~g shall: 

1. 5e new, seamless or· welded, black or galvani-zed steel pipe 
con!orming ~o the .. weights and dime:1sions given ln Table B and· 
meeting the hmerican Socie~y '!or Testing and ~aterials (ASTH) 

Standards AS3-87b or AS89-BS. Used or reject pipe shall not be 

. ··• ...... 
2. Have water-~ight joints that may be welded, or threaded and 

coupled; and 

3. Be equipped with a drive shoe if the casing is to be driven. 

4~- . ,Pipe sizes that are not listed in Table B a·nd are less than ten 
~lOj inches ~~ diameier ~hall match lf~ted ~~lues as closely as 

possible. 

5. Pipe size$ that are ten· (10) inches in diameter or la~ger shall be 
..S.~ed~>ole .20_ pipe as a minimum. 

MINIMUM DIHE~SIONS AND WEIGHTS FOR WATER WELL CASING 

Diameters 
in inches 

External Internal 

Minimum 
Wall 

Thickness 
in Inches 

Weights in 
Pounds per Foot 
Plain Ends Onlv 

3.500 
4.000 
4.500 
5.SOO 
6.000 
6.625 
8.625 

' 3. 2S'O 
_3_.732 
-4~216 

5.192 
5.672 
6.2SS 
8.249 

0:125 
o:l34 · 

. o\142 
0.15_4 
0.164 
o·.1es 
0.188 

4.51 
5.53 
6:61 
8.79 

10.22 
12.72 
16.90 

(c) "!"hermopiastic well casing . may be i~stalled in wells constructed to 
obta'.i.n water from uncor:so'lldated. aq~ifiers (such as saturated gravel, 
sand or-o~erburde~) provided~ 

1- The cising is new; 

2 • 'rhe c'e:sir.g ::ieets or exceeqs t.~e req-..:irem~nts of r..STH Stand.ard F
~B0-68 and bears ~he NSF (Ha:icnal Sanitation Foundation) seal in 
~ach secticn of casing; 

7he Standa~~ Dimension Ratio (S:R) shall not exceed 26; 



.. 

(d) 

4. The .. ca.sing is inst. alled after. the borehole h.as been drilled to tt ' 
final depth of the f~niS~e_d well,_. and no additional drilling tak ; ;.)·. 
place after t.he casing has. been installed; and j./ 

S. Joints shall be solvent c~men·ted with a quick-setting cement. or 
thre~ded and coupled. 

In areas where the water is obtained from· overburden above the. 
~onsolidated roc~ surface. the casi~g shall be set at or just above ~he 

. consolidated. ro~k~ A .sc~een 11\ay be .attache~. to the bottom of the casing 
.or 'the lowermost. few fe~t o.f the· casing rnay be slotted or pe~forated to 
allow watoer ·~o enter' the well, provic;'ecl the' top of the .screen or the 
"t~pmo"st p'er!or·at:Ion in. the· casing !5 at· least 2() feet below land surface • 
. The c~e.ted*well shall be finished so that extraneous material such as 
sediment cannot enter the well. . 

(6) Backfilling ~a-Dd Grou-ting: 

(a) The annular space between the ~asing and borehol~ wall of the well shall 
be backfilled with a~ imperyious material such as,grout, bentonite chips 
or cuttings -~i_xed wit.h 'bentonite granules or_ pellets. 

(b) Placement of the backfill material shall be done in such a way that . 
there. are no bridges or gaps in_ the annulus •.. The top of. ·the backfill 
mat:erial "shall remain level _with the land surface surro\:inding the \-lell. 

(C) If bentonite-based gro~t ls used fo::: backfill, it shall be placed 
accordance with the manufacturers ::eco:nmendations. · 

(d) ·If c:~merit~based· grout is ~sed for b~'ckt'iil·, it shal1 be p_laced· a!.·ound 
~he casing by~ of the following methods:· 

1. Pressure 

The· annular space between th-e casing an.d the borehdle. \;;iHl shall 
be a minimum-of· one and five-tenths {l.Sl inches, ~nd grout shall 
be pumped or forced under pressure "through the bottom of the .. :. . . 
casing unt~l it, ·fi.lls the annular sp~c~ around the :casing .and 
overflows at the.surface~ or 

2. ?umping 

The ant:~ular space between the casing and formation shall be a 
mi,.nimum of two (2) inches ~nd 'grout shall be. pumped into place 
throu-;!'1' a pipe o::: hose. exien.c!ed to the. bottom of the annular space 
which can be raised as the grou~ is ~piilied, · b~t the grout pipe or 
hose shall remain sub:nerc;_ed in c:~rout during the en~ire 

application; or 

3. Cther 

7h.e anr.ular sp.ace bo::t~<Jeen t!':.e casing and the bo~:e:hole wall st 
!:e a minimum o! three (3) .inc!·H~s ~nd the annular space shal.' 
co:::~p!et·ely :illed with c;rout ':-y any method that will ins·ure. 
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(7) 

conople~e· filling of the iipace, provided the annular area does· not 
contain water or other fluid. If the annular area contains water 
or other fluid, it shall be evacuated of fluid or the grout shall 
be'placed by the pumping or pressure method. · 

Well Screens 

(a) Any water weH finished in an unconsolidated _rock !c;>rmation shall be 
equipped wit~ ·a screen or perforated pipe that will ~dequately preve~t 
the· ent'rarice of soil or formation material. into the well after the well 
has bee.n de\•eloped and complet·ed by the well contractor. 

(b) • The well screen shall: 
:, ··. 

1. Be of steel, stainless steel, plastic orother Department approved 
material and· shall be of a strength to satisfactorily withstand 
chemical and physical forces appli,~,d to it during. and· ,after· 
installation; 

2. Be of a d~sign to permit· optimum deve.lopment of the aquifer with 
minimum head loss consistent with'the intended use of the well; 

3. 

4. 

Have openings: desJgned to prev~nt clogging and shall be free of 
ro.ugh edges, irregularities or other defects that ·may acce.lerate 
or '·contribute to corrosion or clogging; and 

. . 
9e provided with such fittings .as ar~ necessary to seal the top of 
the screen to the watertight .c,asing and to close the bottom. If 
the screen is installed· through· the casing, a packer, seal or 
other ap?roved design shall be used to pre"·ent the entry of ground 
w~ter into the well through any openiqgs other than the screen. 

(c) Multi-screened wells .shall not connect, .~quifers or :z:ones which have 
differences in: 

1. Wa.ter quality to the extept. that int_erntixing of. the Wflters would 
::;esult in deterioration of the water quality in any aquifer or 
::one. 

2. Static ":ater levels th-at- would result in depletion .of water from 
any <,tquifer or %.One, or signific.ant loss of head in any asulfer or 
zone. 

(9) Gravel-Packed W~lls 

(a} In constructin; a gravel-packed well: 

1. 7he g~a~el shall ~e composed of quart:z:, granite, or similar rock 
rna~er_i.al and shall t-e clean, rounded, uniform, w~ter-washed. and 
!re~ frcm clay, silt, or othe~ del~terious material. 

2. 7h• gravel shall ~e placed,ln the annular space arou~d the sc:eens 
and casing by a.n1 method that will insure accurate placement and 
avoid ~=~cging or segregation. 
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(b) 
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(a) 
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(b) 

3." ":'he yr-.ilv~l llo<.:lt uhctll ~-a mJ11lnnun tl~lc:kii1:!9S of at leclllt t"'o (2) 
ihches a11d shall not extend more ltaan ten ( JO) feet above lhe to 

·of the uc1:een or perforated plpe •. 

4. The gi:'av~l· shall.be disinfected using.water with a fi."E:e ChloL""i.ne 
.residual of at least 50 parts per million (ppm). 

The gJ,"avel pack shall not connect aqu if era cic zones wide!\ h-ave 
·di t fer-eaic~s: 

l.·· 

2. 

·zn ''.JateL·'quality·tha·t .,.,ould result· ln. de!-:edoratlon of the ~1o11ter 

quallty hi· any aqui !~r. or z.one. 

In static water levels that wo.uld res.u,lt • in depletion of watoar 
from all)" aq,aifer or sigallficant loss of head in any aquifer or 

'zorae·~ 

':t· ... 

Large-d.iameter b~red or augered wells may be cased with concrete pipe 
provided- such welTs· are co•1structed aa · follo\fs r · 

l. 1'he bore hole shall have. a minimum diameter of six (6) inches 
larger than 'the .outside d'iametes;--.of~the casing. 

2. 

3. 

.. 
1~he· anriufar space iiL'Ound lhe CASlr'ig sJ1ai1 be filled with grout tc, 
a depth at least five feet below the static water· level or t:went:. 

. (20) ·feet below • land Sl.irface, whlchev.er is greater. The .9L'OU·, 
shall. be placed ·in. ·.acc~r.~nce \-!i.th.•~the requirements of rule l200-

·.·:4~9:... .. l·Ol·6) (dJ. . . 

The annu·l ar 'apace around the··. casing ·:\below the 
completely filled with sand or gravel that has 
with 'water · c·ontaining a free:..chlorlne residual 
parts per million (pptn). 

grout aha 11 be 
been disinfected 
of at least SO 

The sand O'r gravel IIIAterla}:-eJl.all •:b~ COsnposed of quartz, g1:an1te, 
or ·ulinila:r rock m!iterlial. ·arid shall be clean, rounded, uniform, 
water-washed and !::ee from clay, ellt·, or other deleterious 
material. 

The· uellhead shall be conopleted ih the isam·e. mao·ner ae required for other 
water-supply wells. 

( lO) tlell De•ielcoment 

Prior to co•:•r,.letio:l c..! a \-zell !cd: \·liiter eupply, t!le driller shall talte all 
steps u.::ce!!!~a L'Y to: 

t.:.'J Re:,,.;uie :.uy l!au~,, 1.!t·! 11 cutthiys, c:.r· or.!:e:r fondgn matter fr-c.m th• 
i:::.~ire Jcp::!'l <;;! t!1e: ~zt:ll; 

I . . 

Correct :.'t'.y dame.;:e '-O t!1e equi!e:: ~hat might have occurred durih 
c:!r illJ •~9; and 

- ; !:; ! ::: ·.: .. -· .. ._ :..: ~ - . 

/.) 
,• 
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(111 Wellhead Completion 

(a) The top of _the c~sirig shall be cut off ~mooth ~nd 
dents and cracks, and shall terminate at !east six 
land surface e>:c~pt ·in· areas subjec't to flooding. 
.lO(~)(b). . .. 

l·evel, be free from 
(6) inches above the 
··See Rule 1200-4-9-

(b) No .w,ell cas+ng shall be cut off o:: cut into belO".J !i::'Ound s~rface except 
by a licen$ed d~;il1er or licens'ed installe'r :t.o install a pitless unit or 
ad~pter. Pitless ~ni~s or ad~~ters shall'~omplf~ith the Water Systems 
Councll'a ~itless Adapter Division (PAD) rAS-1 (6th Ed .• March 1987) and 
shall bear the .PAD syiftbal of cEirttf}II!J'$ • .1 .or shall-·other'wise have been 
approved by the Department. · · · 

(C) Pitless units o'r "adapters shall t?e coni:itructed and instalhd so as to 
prevent the e.ntrance of contaminants into the well or potable water. 
suppiy~ . c()nduct wa,te;- f~om the. well, protect. the water from freezing, 
and' pro.:. ide acces'a to water system parts within the well. 

(d) The surface :·su.rrou·nding.·the well head shall slope away from the .well 
head"in all di~ections • 

{e) . Every water. we.ll that flows under natural artesian pressure shall be 
equipped wlth a valve 'so that the fiowcan be completely stopped. 

S~atutory ~uthorlty: T.C.A. 6!?-li-106 and T.C.Ai 4-5-201 et. secr. 

1200-4-9-.11 INSTALLJ>.TION OF PUHPS, FILTZRS AND WATER '!REATMEi''l" UNITS 

Prlm~ry responsiblllti. for 6ompllance with~h~ provisioris a~t forth ~erein for 
the installation of water well pumps, filters and water treatment units rests 
with the installer of these devices. 

I .. 

(1) The capacity ,of the pump shall be conslst~nt with the intended use. and 
yield c~aracfe~istics of the ~~11. 

(2) . The pu:n? and rel~ted equipment for the '-'ell shall be conveniently 
loc;ated to permit easy Cl.i;:'cess and remci~al for repair andll\aintenance. 

( 3) The base pl~te: oi '~ pump placed directly o.;;er the well shall be designed 
to form a wate_rtl9ht ··seal with the' wel_l casing .or ~ump foundation. 

(4) In installatiOf1.B ."'llere the pump is not located dir~ctly over. the well, 
_the annular space betW:een the casing and pump intake or discharge piping 
. shall be closed with a water'tight seal designed S?ecifically for thi!; 
purpo.t=e. 

( 5) 'rhe 1o>:ell shall be ':-cper ly vented at 1:ne ":ell head to allow for pre!'surt: 
ch~~;~s ~tthin tr.~ ~~11. 7he ~ent shall b~ sc=ee~~d to pre~er.t entry o! 
.:.ns!?C_:s. 
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An~ suction line installed_ underground between the well and pump sha~ 1 
be surrounded .by six (6) inch~& of imper~ioJs ~~teri~l such as cemeri~ J 

· o~ encased~in a;l~rger pipe that is sealed at each end. 

(7) All condui:ts,, va_l'(-~S lUld o.the'r_ plumbing fixtures used to convey water 
from a water-suppi{ -~ell to. ariy · builc:Hng or other outlet shall be 
installed in accordance with manufacturer's requirements. 

(8) 

.. :·, .. .. 
A·ll. pressure ta~ks ~t}all be installed above ground unless the tank 
,s.pe~i,ticap'y~-~~&,i9n_~~~d by t_he manufacturer ·tor b~lo;;;. ground burial. 

-is. 

. ~(:9). · The, e'lec~de:s~:~\~iri'~9:' a_n'd , equfpmEt'rit used ·in connection with the 
installation -~f ·a. wate'r wei!'' p~~p stiall: ' 

' (10) 

, (~J. Hee~ und,e_rwr.Hers specifi,c:ations_; 
. : ';. 

',. (b) Be. install~d '_i~,, aci:ord~nc~ with. the Natfo~al Electrical Code or. 
loeal_c0des af)d.ordinances_if ~he latter ai·emore restrictive; 

(c) Be equip~ec:l with a .fu~ed or circ~it breaker discon~ect switch. 

. ' . 
(d) Be served by an entirely separate cireuit from other equipment. 

Wate-r firte;s and -~at·e'r t!:fiatmerit .uriits shail be in~talled and serv·iced 
. ·-· .. . -: ..... - .. --. :. ; . . . . :. . . . ~- . . - . . .... _ .. ·: . . 

to accommodate wa_ter quality problems as determined by physica 
_chemical or b.acteriologic~l evaluation or field test; and the funct.' 
of the equipment. shall achieve- the results specified by t.•he manufactur> . }) 
In servicing and installing treatment units the sanitation of the \ola1:-...c·' 

supply shall bE!!. p¢ote.~ted. 

Sta,t.uto~ry ,Autpority:. T.C.J\~- ,69:-11:-:106 and T.~.A. 4-5-:201 et. sea. 

(1,) ·All water wells sl)all be disin!~cte~ upon completion of con$truction~ 
rewor-king, pump instis.Hat.i'o~ or ·repairs as follows: . . 

(a) 

: ...... 

. A chlorine ~,olution ~hall be placed in the well in sufficient dosage to 
produce a C})lorine residual Of • at 1ea'st -One ;:hundred (100) parts per 
million (ppmf .i.,:_ the water ~tanding in the well. (see Tables ·c and D for 

:the corr~c~ amount).. . ?._ chlo_rine solution may be pt:epared by dissolv im;J
·dry hy~chiotite · g~~nuies (trade names inciude HTH, · Chl6i:..:Tabs, etc .. ) in 
water or .by .liqufd' !:>l~ach (trade names incl\ide Clorox, Purex, etc). 
(C1-.UT!Qlf: \-:hen working with chlorine, persons should be in a well 
.,.entilated ?lace._' .. ,The po ..... der o~ strong liqu'id should not come in 
co:1~act; !-'hh .skin. ·c;r clothing. So).utions are best handled in wood, 
plastic or crockery conta inel"s because metals are cor::-oded by strong 
chlorine sol~tions). 
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.at-le C - Qua:~tity of disinfectant requil·ed to produce a !ree chlorine residual of 100 
{_J)&J:tS per ntillion (ppm) in drilled wells 

.. 
Liquid Bleach (Clorox, Purex, etc.) Dry Granules (liTH, Clor-Tabs, etc.} 

Feet (5.25 \ Chlorine) (70\ ChlorineJ Feet 
of Weil Diameter Well Diameter of 

Water 4-inch 6-inch 8-inch 4-i.nch 6-lnch 8-inch ~ater 

• < 

10 1/4 cup 1/2 cup 1 cup 1 tab. 2 tabs. 1/2 oz. 10 -20 1/2 cup l 
.. 

cup 1 pt. 2 tabs. 4 tabs. 1 oz.. 20 
30 3/4 cup 1 1/2 cups 1 1/2 pts. l t.abs. . '1 Oi. 1 1/2 oz.s. 30 
40 1 cup l pt. 1 3/4 pts~ 4 tabs. 1 1/4 0%5. 2 oz.s. 40 
so ·1 1/4 cups 1 1/4 pts. 1 qt. 5 tabs. 1 1/2 o:s ~· 2 1/2 ozs. so 

60 1 1/3 cups 1 1/2 pts .. 1 1/4 qt·s. 6 tabs. - 1 3/4 o:s. 3 oz.s. 60 . . . 
70 1 1/2 cups l 3/4 pts. l 1/2 qts .. 1 oz.. 2 ozs. 3 1/2 ozs. 70 
80 1 3/4 cups l qt. 1 3/4 qts. 1 o:z:. 2' 1/4 o:s. 4 oz.s. BO 
90 l pt. 1 1/4 qts. 2 qts. l · .. 1/4 oz.s. 2 l/2 0:1:.6. 4 1/2 oz.s. 90 

< 100 l 1/4 pt. 1 1/4 qts. 2 1/4 qts. .1 1/4 ozs. 3. oz.s·. 5 O:!S. 100 

120 1 1/3 pts. 1 1/2 qts. 2 1/2 qts. 1 l/2 ozs. 3 1/2 ozs. 6 ozs. 120 
140 1 1/2 pts. 1 3/4 qts. 3 qts. 1 3/4 ozs. 4 0%.5. 7 o;:.s~ 140 
'60 1 3/4 pts. 2 •qts. 3 1/2 qts. .2 o::s. 4 1/2 o:s. . 1/2 lbs. . 160 

0 l qt. 2 1/4 qts. 1 gal. 2 1/4 o:r.s. s ozs. 2/3 lbs. . lBO 

_;yo 1 l/4 qts. 2 1/2 qts. 1 1/4 gal. 2 1/2 o:.s. 6 oz.s .. 3/4 lbs. 200 

'250 1 l/2 qts. 3 qts 1 l/2 gals. 3 1/4 o:.s. 1/2 lb. 1 !~s. .250 
·300 2 qts. l gal .. 1 3/4 g.als. s o:s. . 2/3 lb. 1 lbs. 300 
400 - 9 1/2 qts. l l/4 gal. 2 l/4 gals. 6 1/4 ozs. 3/4 lbs. 1 l/2 lbs. 400 
500 2 3/4 qts. l 1/2 gal. 2 3/4 gals. 1 lbs. 2 lbs. 500 

Measures: 2 cups • 1 pint (pt) 7 ~ablets • 1 ounce {o~) 
2 pints = 1 quart (qt) 
4 quarts '= 1 gallon ( ga·l) 

8 ounces = 1/2 .POund. ( lb) 
16 ounces = l pound (lb) 

Equations for .calculating amount of disinfectant required to chlorinate drille~ 
wells ":ith c:Hamete:-s larger tira!l 8 inches: 

Pi~ts of liquid bleach 
~unces of dry granules 

o2 h + 1soo 
o2 h + 1300, 

~here: D = Diameter af well in inch~• 
h height of water abcve bottom of well in feet. 
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(b) Pla:ce 'the required amount of liquid blea.ch or dry granules in the well 
by one of the following n\e.~h.ods: 

(c) 

1.,. . :·pry; g-ranu.les or t;!bht.•, may .be ···dioppe'd: in °_!-he 'top: of the well ~nd 
~lJowed to settle. to the. bot.tom;. ~r 

2. Liquid bleach may be m.ixed with wa'ter and poured in the top of the 
.._.eil and allowed to settle to t!le bottom. 

-Agitate the. water in the \.{ell to insure thorough dispe.,rsion of the· 
~hlorine throughout th~ enii~e lingth ot' th~-~e~1. · 

.. - ... .-; The weil cauog, . pump coh.imrt.. and any 
ie~el in the well, sbalLbe thoroughly 
as a par£ of the disinfec-ting ·process. 

o,ther· equipnent above the water 
rinsed·with thj £hl6rine s~lutio~~ . :'-' . . . 

(e) The chiorine treated water iihall'.'st'and iri the. well for a period not less. 
than twelve p2 > hours. . The :well sh~'ll, thereafter, be_ pumped u'nt il the. 
odor of the- chlorine is no idnger d'etectabl"e •. ·. 

1200-4-9-.1'3 REPAIR OF WATER WELLS 

(1) All materials lfsed in the reph'cem~nt o.r :repair of. any water well shall meet l 
the ·requi:tem~nts for a new installation. ;\ /J ., ____ .-· .· 

( 2) Plast·ic· pipe approved by the Nation~l Sanitation F·ound:ation. (NSF) and rated at 
160 ps;i ($OR .. ~6) ,~may be used :for liner casing. The ·liner casing shall be· 
inst_alled 'with centering guides ·to i'nsure pro?.et' centering in the well and the 
annular space around the liner casing ~hall·· be coinpl~tely sealed at both ends 
t'o repe1L the- inf.low o~ extraneous lllater'ial from the lin~d interval. 

(3) Repairs to wells completed with the top of the ~ell casing terminating below 
ground shall . incliJd·e ext ending t·he well cas il)cj above land surf ace in 
accordance with r"le 1200-4-9-.lO(S)(a). 

Statutory .\uthorit:•: T.C.A. 69-11-106 and T.C.A. ~-5-201 et .. seq.-

!200-4-9- .14 WE:LL REGISTRATION - IDENTIFICATION 

(1) ~ach water well constructed or reconsti~~t~d after the effective date of this 
rule. shall ~e equipped immediately upon completion by the dril"ler of the- well 
'!.lith i!!l identification tag or decal :bearing a registration ,;umber tO be 
supplie-d by the Oepartrn.ent. 

. . -~- -~· : . .- .. -:. · ... 
(2) ';he i..-~e-nt!.!"ic.stion iag cr decal shall be sec~:-ely attached to the well casing 

or cthe:- appurtenance where it is readily visible. 

(:;) '!he !.c~:-~::i:i::-.:::ion tag or decal shall not t.e removed !!·om -:.!"le well unless 
c:h~~\.:i ==~ ~F::r~·vect bJ ~=~e :re~at:-:.!:',~nt .. 
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I certify that this ·is an c.ccur-ate and complete cory of l·uJ..-maklng hearing rules, 
lawfully pr_Qn1ul9at~d and adoptf:d by tjle Oepartn•ent of £nvironn1ent 11nd Conse1·vat.ion 
on the 2/Sf day of :;[~o.(/V=C( , 19_11_. Further, I certify that these rules are 
pro;?edy presented for filing, a notice of rulemaY.ing heaL·ing has been filed in the 
Department of State on ~he 21th day of Januaq•, 1992 and such notice of rul.;mz.lting 
hearing- having been published in the- Febr-u1n·y, 1992, i.saue of the Tenne~eee 
Administrative REgister, and such rulemaking hearing having been conducted p~reuant 
the1·eto on the 11th, !Bth, ·and 19th day of Harch 

....... '-' .... ...,., Commissioner 
nnessee Department of"Environruent 
and Conservation 

-~ 
S.ubscribeci and sworn _to before me thia the ·:;j ~day 

.. 
·ilv 

~:y commission expires on the N~day o 

All ru!emaking h~arin~ rules provided for herein have been examined by the Atto~ney 
General ·and Reporter of the State of Tennessee i!.nd are appr-oved as to 1:-gality 
pu::-suant to the pro· .. i~ions of the ;..dmi.n!et::ative Procedures Act, Tenne-!!!!e-e Code 
hnnot~tedf Title 4, Chapter 5. 

T~ t·u\rJ"aking hearing rules set our 
oc-">Stat~i and l-:ill !:le effective on the .. - • -

\: :::c '· c-
\ • I 

Charles ~- 9urson 
ht:orne-y General and Reporter 

herein were pJ1perl~ f!Jed in tlte Oepai:tm~nt 

S day oft,b::...::.U1~u;~~=.J::.:L..--' 19 7"J' . 

-· -\" N .. 
·- - ·-~. i. ~ ·~~ 

~ .:_.. 
~ '-"·' 

~.-- ~~--· ~/,.- /1 /1 t ...... _ • - .. - .. - - -= .. :;-"' / .... 7 <-- ., ;(.!Jt.r,r e 
Secretary of Stat~ 

~ 
1./) 

I 
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II. GROUND WATER INVESTIGATION PROCEDURES 

A •.. · ·Number, Type, arid locati'~h of Monitoring Wells:": . 
·.·). 

January't994 

A minimum of four (4) singl~ cci.sed or open' hole morutoring Vlells shall be 
' · required to begui the ' ground· Wa.ter" in'lestigation; Th"ese wells shall be 

constructed by· converting boring~.B-1 ~~gb·Jl.-4 into monitoring wells. 
. . .· . . . -~· . -' _.: ·:... . . & '· ,:' 

All single cased ·or open hole monitoring wells shall be installed to monitor the , . 
uppermost water bearing zone. · 

; ~-

If site specific data or'. goologic col)ditions require the monitoring of aquifers ·' 
other than the uppermo$~ :then. dou6t~ ~ monitoring wells shall be required. ·· 

To prevent the Nertlchl ·mo~¢rnent ~ or:CC)n~ants Within a borehole or to 
prevent the eros$· ci>nt-1nma}io~ of'multiplt:,'aquifers, double cased monitoring 
wells shall be installed . ~hen moJlitoring a sep~te, deeper aquifer for 
contamination. .·If condition$ exist where~~~uble cased monitoring wells ·are : · 
required to seal off contaminant· zones, thcil)fvision shall be contacted and prior :: 
approval reccived~hefori; pr~g. : · . . . . : .· . .- . 

After the installation am~ sampling of the first four (4) soil borings and 
monitoring wells the_ site shall. be ranked in accordance with Technical Guidance ; ·: 
Document - 014. If the owner/operator decides to proceed with the :.: 
investigation or is required to based on the site ranking, additional monitoring · 
wells may be required. These additional monitoring wells will be required if ; . 

the ground water con~ation has,.not been d.#ined to the applicable cleanup .'! 

,; ,, leveis. 'If; additional monitonng '.wells ke .in~~e4 :they shall not bC placed. : 
-- . -. ·: I ' -.. -. ""' .-· . 

within fifty (50) feet of any other monitoring wells· unless prior approval bas·:. 

been granted by t!te Divisio~. 
. ·:."' . 

. ' 

Prior to installing additional ground water monitoring wells, the following ;:.! 
inno~tive. ground ·_water investigative · technologies · may. be used if site 
conditions-:are suitable: ,. 

1. A soil vapor survey, either active or passive, to estimate the size and :;; 

location of the ground water contaminant plume and optimize the ,-/ 
placement. of additional monitoring w~lls; or, ·· 
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2. A direct push or hydraulic push in$tnmient to retrieve ground water 

samples. Once the extentof the: gro~~ watei contamination is defmed, 
additional ground water wells shall be required for future monitoring; 

• ·~:·. ; 'r • -~- \.,- -:-~. :-;~.;' •. :. ·_).- • ,. '''·' '· ~ 

The Environmental Assessment Report (EAR) shill' contain written 

documentation of the_ Qrder. in. whic~ , ea~h additional mo~toring well was 

installed, the date of ~s~tion, arid th~ ~ti~nhl~ for the placement of each 
·monitqrjngwell. 1Jte JC~.tionale, ~h~ include, b_\lt riQt be limited to the distance, 

dept}l, and _dire4i<>P of. tl,le monitoring \\'ells from ,all previous monitoring well, 
. · ~g:into (;9nsiqerapon; .~.. - . .· .. .' .- <·.· . 

1. ··The esnriiait~f''~d/of lmoWir tohtiutiinani 1~vels in all previously 
·installed·monitcring wells; .. -. ,-. 

·2.· Til~ estifriateci ~te-·of ~rl~aht nii~tlbri' based on site specific data 
gathered ft()Jri· hli<preViously iristalledmonitori:ng wells; 

3. _The __ estip;l~~ ()I knoWt;})ro~nd wa~~,-~o~-direction and o~her factors 
that could' mfluence the drrection of the ground water contaminant plume 
migration; 

4. 

5. 

The_ es~ate4 Mo/Qr .known-.rate· of. _th~ d.ecline of contaminant levels. 
between an· previously mstalled monitoringwells; and 

. ' . -- . 

. . 11teresults of a soil ~por surxey, if perfofllle-d .. . ~ : . . . . . . . . . .. .. . . 

The objective in selecting the additioruu nioOit~'ririg well locations is to define 
the outer limits of the ground water cont:a.n,tinant .plume wi_thout installing a 
number of intermediate monitoring wells. with~~t proper .,rationale for the 

placement of additioJ)al monitQ{ing wells, : th~ cos~ . ()f the work may not be 
reirqt,~rsed frorri.the.Petr61el.lm ·Underground ·str,~g~ -T~ Fund. 

' ·- ..... _. . .. . ·' . 

Drilling Methods: 

11te·ronowing drilling methods areacreptabte to~t11~ Division:··· 

1. 
2 .. 

Hollow- Stem Auger· 

Air Rotiry(downlwle. han1mer ortri-cone). 

. '· ... 

.. ; · .. The following drilling methods: shall be allowed ~nly upon special approval of 
.. the' DiVision: · . · ·' . . . · .· ·· . 

1. · :MulRot&j 
2. Cable Tool 

13 
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Rock Coring 
Wash Rotary (Tri..Cone) 

. Januarv 1994 

C. Special Procedures for Documenting Results of Bedrock 
Se~tions 

1. Camer.a Logging· Procedures 

. Approwd sb3n .·be ieceived ·rrom the Division ·prior to camera logging 
·any bedrock wells. Approval ''shall be· glaJlted on· a well by well basis. 
All bedrock wells allowed to be· camera logged shali be properly 
developed poor to logging. The c)evelopinent shall consist of purging 
the well • wlth a pump to' remov~ particulate matter derived from . the 
drilling . process. The· pump shall be raised and lowered throughout the 
Water columh during :p~igmg operations~ .}... minimum of three (3) well 
volumes_ shall be purged from the well . and the well shall remain 
undisltll'be4 'for a Jiliirlmum of twenty four (24) hours prior to logging. 

All video tapes produced shall be labeled with the following information: 
facility name"' facility ID, monitoring' well UUillber, date, time, logging . 
~mpariy name and name or'professionalin charge. AU logs shall have a 
depth indicator visible on the video image. A oopy of each log shall be 
submitted with the EAR. 

· 2. Rock Coring .. -; 

ApprovaJ.'' Shall be receiv~ from the Division ·prior to rock coring any 
bedrQC'k·weits; ·Approval shall t>e granted on a well by well basis .. The 

core shall be logged and photographed. . 

D. Sing~e Cased. Monitoring Well lnstallati_on Procedures 
. .;•. . .. . . . . 

1. Casing and Screen Type 

The casing and screen shall be eortstrucied of two (2) inch I.D., 
. pre-cleaned, flush ~eaded, Schedule 40 PVC •. The s¢reen shall have 
0.01 inch' factory mt1led siots. The well Screen· shall. be. tenninated with a 

threaded end ·cap and the casing shall be terminated with a lQCldng, 

watertight cap. If free product is encountered, larger diameter wells 
. ' ~ . 

may be installed for free produ~t rfX.Overy. 

') ··J ,• 
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..... , 

1be meeu length and placement shai! 'Jee su& that the screen intersects 
the wom:ex table at all times. ~f the scr=n is p}aced such so that ground 

'\\ai?- · does not ·enter the' .. wcli; 'the ~st tbi the installation of the . 

mo ·wo: ino well may not be rri=:lbursed. from the Petroleum 
·. .. .~:- : .· '"' .. ·; •. __ ,·,: .·· ·::· .... :,·., •. < ·.·.· .. ·:.· ... 
Unfe:"}gu;urid StrirageTarik, Fund. TY;ricca1 placement is such that seven 

.· (7J:i;::e:;t of screetdi Ui th~ water 'labte 1ii~.=xn tllr'e:e (3) feet of screen above 

. or el.l do) .·feet·hr ~~·ill ilie ;~1t.te:'~le ~d five (5) feet of screen 
~;... Longer sbreen ~~~gths 'may _be- :n~ for areas with large 

se<oonzP]' grormd Water fluctuationS. . .( eentt:alizer shalf be used in all 

--~ ~ ~ Inorim)rmg ~ells ~in ~ tb.2 -1 de{>W greater than twenty (20} fee{' . ·•· .... ' . . . . . . 
,_._,_ .. 

' If ~} product is eri~mitered, gre.a~ 5~ iengths (i.e. 20 feet) may 
be "-amranted in <>rcler to··an~w for de;:n~ssion of the water table during 

fire :;mrodu~ remo~t o~~ti,<:>~s P;l"lJVi:e~d tl)e ~tra depth does not result 
in t::e ~breaChing of a ·contilurtg untt. 

If.&-~ aquifer ~s encountered. ~e \\-ater bearing section of the 
aq~ shall be SCreei)ed. . . 

Minmrourn Borehole· Diameter 

The;bootehoie diarneter'shill'I>e a rnint::C:Illl of four (4) inches larger than 

the~ ~~fk ({)~]j~) of-the war ~g: For example, a 2.5-inch 

O.D . .:xasing would require a 6~5··:in~'C:i:ii3Inet'et borehole. A waiver is· 

~ in cases if a 5.5 inc9 q.D. cr ~er co.re barrel will be used to 

drill fu!e bedrock porti~n of the hoLe . 

. Piaceement and ,Type_ o~. Filtet Paci:·:~ . 

A i ioi•ionim of six(6) __ inches of the ... :·=-:r pack material shall be placed 
... unil:i :-.the 00tt001 of the' well screen ro ~vide a, firm footing. The filter 

pack ~ exten4 tw6 (2) feet abov~ 6::! top. :<>f the screened section. A 
'V:,e;~ tape shan be used to belp ·. ;mevent' :-i>ridging. and ensure the 

p~ placement of the fitter pack. if : the t(,t3J. depth of the borehole 

·ex~ thirty (30) f~, a tremie pipe sitna11 be ~tilized to properly place 
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the filter pack unl~ t])e w..ell is ~ing installed through a ·hollow stem j\ ·')~ 
auger. The filter pack shall consist of clean, washed, well sorted silica 

sand. 

5. .· Placem~nt and Type of _Filter Pack Seai 

The filter pack ·seal shall be· pla~ atop .·the filter pack and have a . 

· minimum thickness of ~o (2) feet •• 'fhe filter pack seal shall-consist of a 
high solids, · pure bentOnite ~iepal~- ·A- weighted tape shall be used to 

help prevent brldg~g '·and ensure ih~· prOper placement of the filter pack 

seat~· If the total dep~. t~ the· top of the filter pack e;x:ceeds thirty (30) 
feet; ~ tremie -pipe shall ~ utilized io place the filter pack Seat unless the 

-. well is being mstalied -~ugh a h~ll~w stem auger~ If the bentonite seal 
is placed above the water table~ two (2) gallons of potable water shall be 
used to hydrate the pellets. 'f!le hydration time for_ the-bentonite pellets 

. shall be a miriimum oi one ( 1) 'hour. ' 

6. Placement and type of :.Annular Grout 

The annular grout shall ex!-Cnd from the top of the filter pack seal to· ; , ~ 

within two feet ·of the surface. The arumlar grout shall consist of a -} · 
mixture of Portland cement and 4%•6% powdered bentonite. A grout 

density of 13.5 to 14.llbs/gal shall be obtained an~ verified with a mud 
bal~ce prior to plaeement. If water is present itt' the boring or the depth 
to the filter pack seal is greater than thirty (30) feet, a tremie pipe shall 

·, be uSed' to place the annul~ gl-out unless the well is being installed 
- 'tlu-ough a hollow sf:em auger.· . , -· · -· · 

'7.· Surface Completion 

~ . . .: . . . 

The final two (2) feet of the annular space shall be filled with concrete 

terminating With a flush-mounted m3.nhole With a watertight, bolt-down 

loadbearing cover unless ~ternate conStructio~ ~s approved by the 
Division in writing. . These manholes shall be concreted in place and 

sloPed so that surface drainage will be diverted. A locking, Watertight 
·. cap shall t>e. used if surface oompletion is below -grade. A lacking cap 

shan be used;: on all wells cOmpleted above ground level. Above ground 

protective covers may be used if required ~)' site conditions. All 
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. monitoring wells_ s~all be cl~ly ' marked as . monitoring wells and 
numbered. . 

Doub'~ Cased Monitoring Welllnstallatioll Procedures 
- · ... · .. . . ~·. . ' : '· . . 

.=): ...... 

The outer casirig shalf be.-decoritamirlated black steel. If site specific 

. conditions and drilling me~OO,s are compatibleJi.e. hollow stem auger 
drill.irig) ~edw~ '86 :Pvc niay be us~rin lieu of black steel· with prior 
approval by the Division. · · ·The· iliri~r caSing and screen shall be 

constructed of p~~l.~¢, fJl1$1l. thn~aded, ,Schedule 40 PVC. The 
.;·,; ·,_' ···: .. ,·> -: <.~(: ' ,: ..._, ·- • 1: . • :. : :--;.J .. _f.·. '· ',-, •• 

screen shall have 0.01. inch factory milled slots. The screen~ section 
shall be terJninated with a. thieaded .end cap and the casing shall be 

, ' • , • ,"•' •- • • • ' ' • ; ; ·, I.~ • ( '· , : o • ' • 

terminated with a .locking., watertight cap. 
. . -... •' '· ,·· ·' . -· : . ."· .-. _· . . : -·-. . 

•. Outer .Casing PlaCefTient, 

The outer easiJ'ig shall····be. set at least hVO (2) feet -into competent 

bedrock, the oo~tilii.ng l~yer ():r five (5) feet below the last indication of . 
soil contamination, if applicable. 1Qe ~ing shall then. be grouted into 
place using' a· ~ntonite/eement ·grout.·· The g;out shan consist of a 

Il)ix~re of.J»o~~d ~rnent and. 4_%-~% powd~red bentonite. A grout 
densit.y of 13.5 to 14.1 lbSJ'&al sl)all be used~ If water is present in the 
bo~g pr the to~ depth of the h()r~oleis greater than thirty· (30) feet, a 
tremie piPe sh~ be u~ ~ place the grout uilless the well is being 

~stallec;l throug~~a h()~qW.steJ11 auger .. 'fbe grout shall be allowed to set 
for a minimum .of 24 hours. before continuatioa of drilling activities. · 
• . ; . • .. ' . .• . ' q.,' ~-. • . . . 

3. · · Sc~~-enlength 'Jnd Pfacemenf 
. . . . . . ~ ; . . : - . , . ' . ... . ·. 

The screen length and placement shall be such that the screen intersects 

.... t11e wa~et: table at all, Qtnes· If the screen is placed so such that ground 
water does 'riot enter the well, the cost for the instanation of the 

.. ··. : monitoring well .· may. _not be reimbursed.·. from the Petroleum 
. Und~rgrou~d ~torage_TaJ1k Fund. Typical place_ment is such that seven 

(7) feet pf screen i~ in the water _table with three (3) feet of screen above 

or ten _(10) f~t qf screen in the water table and five (5) feet of screen 

above. · I.o~ger .·screen lengths . may be necessary for areas with large 
seasonal ground water fluctuations. A centralizer shall be used in all 

.... 
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monitoring .. wells·:greater than twenty· (20) feet in depth. The centralizer \, \ 
shall be placed below the screened interval at the bottom of the well. 1 

if free prOduct Is enoountered·, greater Screen l~gths ·(i.e. 20 feet) may 
be warranted in order to allow for depression of the water table during 

. free product removal operations provided the extra depth . does not result 

in the ~r~ching ()fa confming unit. 

if a cOnfiDed .~qulfei. is encoun~Rd, the. water bearing section of the 
aquifer ~ be screen~. · .· . . 

4~ · , '' MinJiri1im Bor~hole Diameter · ... · 
_,. 

··The outet:boreboie·diam~ter slian be- a rilinimum of 4.0 inches larger 
than the outside diariletei'(O~D~) of the·well casing. For example, a 8.0 
inch O.D. casing would .require a 12.0 inch diameter borehole. The 
annular space between the um~-~g-and the outer caSing shall also be 
_4.0 inches •. A waiver is,:gran~ in cases where a 5.5 inch O.D. or 
.larger cere barrel will be u~ to 'drill the bedrock portion of the hole. . 

5'. . . Placement and Type of the Filter Pack· 
·: .. j:: 

.. A minimum of 6.0 iriches of the filter pack material shall be placed 
.-. under the bOtt~ril of the well screen to proVide a fum footing. The filter 
- pack shall extend two (2) feet above the top· of the screened section. A 

.. . -weighted tape shan be u~ tO heip prevent bridging and ensure the. 
' proper placement of· the- filter paek~ ·If the tOtaJ. depth of the borehole 

exceeds thirty (30) feet, a· tremie PIPe sllail be utilized to properly place 
the filter pack unless the well· is being installed through a hollow stem 
auger. The tllter pack shall consist ofd~, khed, .well sorted silica 

sand • 

6.' " .• Placement· and Type of the Fi,tter P~ck Seal 

, ·. nie filter pack ·seal . shall· be plaCed atop· the filter pack and have a 
· · · ·. thickness of ·two (2) · feet. The filter pack seal. shall consist of a high 

, solids, pure bentonite material. A weiiftted taPe shall be. used to help 

· prevent bridging and ensute the proper placement of the ftlter pack seal. 
If' the total depth to the filter pack exceeds thirty (30) feet, a tremie pipe 
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shall be utilized to place the filter. pack seal unless the well is being 
mstailed through _a· hollow s~n,i ·_.auger~ lfthe ~ntonite seal is placed 

. abo~e the ~ter table, tw~ (2). gallo~s of potable Water shall be used to 
•. hy~te. the' Pell~ts. The bydratio~ tfme f~r 'the ~ritonire. Pellets shall be a 
minim~m of one (I) hour. .. . . .··. . 

PlacemE!nt and Type of the lpner An11ular _Grout 

· The inner annular grout Shall extend from the tOp of the fllter pack seal 

to within two (2) feet of the. surface .. The annular grout shall consist of a 
lnixt\ire. of Portland ·cemerit arid 4 %-6·%. p<)w"dei'ed bentonite. A grout 

. dellsiey· of 13.5 to 14.1 lbStgal shan be u~ •. if. water -is present in the 
.·. t>Orinl above iliJ' fdtefi>ac~ seai or" dte depth tO 'the' mier pack seal is 
. greater' 'dian' tliiity (30) feet;· a tr~Inie pipe' shall be used to place the 

. annul~. grout. ~Rles~- th~ well is ·.bemg installed . through a hollow . stem .. 
. . . ~ ·. 

auger. 

Surface Completion 

The final two feet of the annular space shall be filled with boncrete -

terminating with a flush-mounted manhole with watertight, bolt-down 
·1oadbearing rover. unless . alternate construction is . approved. by the 
· i>iVisiofi in writing. · these · manhole5 · Shall be &mcreted in place and 
sl~ so~~thaf sulfaee dnutiagb will be 'diverted.· A locking, watertight 
cap. shall be uSed if surface Completion. is beloW gtade. A locking cap 
shall be used on ;all wells· Completed 'above ground level. Above ground 
protective cov~rs may be used if requ~ed . by_ site conditions. · All 

. monitoritig . wells shall be clearly iriar:ke<f_as itionitOrlng wells and 

numbered. 

F. Open-Hole Well Installation Procedures :·. 

' 
Open hole monitoring wells may be used in area$' ·where competent bedrock is 

.~ncountered .and geologic 99nditions _(e.g .. ~st te~) dic~te their use. 

In constructing an open hole monitoring well, the surface casing shall be set at 
least two (2) feet into competent bedrock. The surface casing shall be black 

steel in . all cases. The casing shall be grouted into place using a 

bentonite/cement grout. The grout shall consist of a mixture of Portland cement 
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and 4%-6% pawdered ben~nite. A grou~ density ~f 13~5 to 14.1 lbs/gal shall i,. h 
be used. ~ If wa:ter is. pte5eni in· the· ·boriilg o~ the total depth of the borehole is ) 

· ·greater thajl thirty {30) feet, a tremilpipe shall ~ uSed to place the grout. The 
·grout shall t>e'allowed to set for· a minitnum of 24 ho~rs before continuation of 

drilling activities. 

Upoi:i· setting the surf~ee -~ing, a borehole with a minimum diameter of three 

and one_-half (3.5) inChes shall be adv~~ to the desired depth. 

The fmal tw() (2) feet .of the annular . sPace shall be filled with concrete 
terminating \vitli ·a flush-mounted manhole · wiih a watertight, bolt-down 
loadbemng_cover .. u.~~ alternate construction is approved by the ·Division in 
Writing. . These manholeS shall· be concrekd in place and sloped so that surface 
dramage will & diverted. A .lockirig; watertight cap shall be used if surface 
completion i~. below glade. A locking cap shall~ used on all wells completed 
above ground level. All monitoring wells shall be clearly marked as monitoring 
wells and numbered. 

G. W~ll Developm~nt 
., 

Monitoring well devt:Jopmepi shall not begin until .. at least 24 hours following 
co~pletion of.the well and shall continue untjlsuch time as the water column is 

. . -. . . . . 

f~ of visible sedime~t. Sho~ld development procedures not produce a water 
rolumn that is sedim~t free, ·develQpqlent shall ~ntinue until pH, specific 
conductance, and te~~rature have stabuized ... 

. The f<)llowing methods sha.U be used .indiVidually or_ in combination for well 
development: 

1. Bailing 

2. Pumping 
3. Surging 

All doWn-bole equipment shan be new and disposable ·or shall be properly 

decontaminated. 
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RULES AND REGULATIONS OF WELLS 
IN 

SHELBY COuNTY 

PURSUANT TO THE AUTHORITY GIVEN IN THE ORDINANCES OF SHELBY COuNTY· 
AND THE MUNICIPALITIES THEREIN WHICH ESTABLISHED THE GROUND WATER 
QUALITY CONTROL BOARD FOR SHELBY COUNTY; TO ESTABLISH INSPEcriON 
AND PERMIT FEES; TO CONTROL AND . REGULATE THE LOCATION; 
CONSTRUCTION, AND MODIFICATION OF ALL .TYPES OF WELLS IN SHELBY 
COUNTY; AND TO PROVIDE PENALTIES FOR THE VIOLATION THEREOF. . 

SECTION. 1 -- GENERAL .PROVISIONS 

1.01 Statuto6Y Authority 

1.02 

.. 

7'be Ground Water Quality Control. Board ·for Shelby 
County establishes and adopts the following 
regulations in ·accordance with the authority 
granted by the ordinances of Shelby County and the 
municipalities therein wh.f:~ch established the Ground 
Water Quality Co~trol Board for Shelby County: 

. . 

Scope and Applicability 
A. Minimum requirements are. hereby prescribed in· these 

Rules and Regulations governing the location, 
design, installation, use, disinfectation, 
modification, repair and abandonment of water wells 
and associated pumping equipment, or any other type 

· of well. No person shall conduct any activity· 
contrary to the provisi'ob.s of these regulations, 
and all such activities which are contracted for 
shall be carried out only by those persons having a 
valid Tennessee License for Water Well Drillers, 
and Pump Installers ·and/or those engine~~s·· ·or 
geologists· registered in . tJle State . of Tennessee. 
These regulations supersede· all other well 
construction · reglllations ~ . 

B. These regulations apply to well construction 
activities from:. :the·' ·initial penetration or. 
excavation of the . ground~ · through development, 

·modification, equipment installation, repair and 
disinfection .. Set up of· construction equ;J..pment 
before actual penet;ration or excavation is Q.Ot 
considered part of the construction. 

C. The regulations apply to the construction 
activities of any and all types of wells. 

1 
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D. 

~ : ;. . 

.·. .. 

The installation of all lJells or other act.ivities 
conducte!i for. th~ purpose. of obtaiil.ing g_eologic or 
hyd~ol;qglc information sh.a.ll. receive prior approval 
from ·the Oepartmei:lt _ iii the· · form of a Well · 

·Construction ·Permit~· · 
,··:· .. ·· . 

· A.Itle:q.dlltemts may' be niclae. to., inspection and permit 
.fe~s. · .. ·to r~flect . :t:'~~~pn¥>le .. c;ost:s of services 

· ·provi;ded . by • the . M~h:~,;$ . and ·Shelby County Health 
. o~pa'rtment ~d- tQ estaJ:>l:isli'.well water conservation· 
·fees as ·a means cif· controlling ,the usage of water 
_or waste of groundwater by .way ot<private wells. 

1.03 Health Department Powers an.d Duties 

'·'-

The Departl,llent ._ has gener?tl . . superviSion. and 
authority pver .wate,r qu:a,lity matters as they relate 
to · · the .· · protection .and . <;:onser'vation of the 
groundwater; over the· location, construction, 
repc:lir, and modification qf water wells and all 

·· other. types ·of . wells and ·for t:ne administration of 
these Rules and Regulations. . The Board shall adopt 
and amend rules and regulations; eStablish policies 
d,eJ?laz:;ed by , these Rules. and .. Regul;:ttions and 

.. e~_tab~ish ·. ,_ polic:.ies< . re.asonaply , nec~ssary to 
· · effe9tuate' · the· .statexn¢~t: .. of policy declared by 

these . Rules . _ana· Regulations. ·._ · such rules, 
· regulatic;ms_aQc;l pi:)l~Ci,e~ $hall provide criteria. for 
the prpper locctti6i:l and coilstructiQn of any type o.f 
well in Shelby County;'.· to safeguard the public 
health against probl.~ which ·pertain to wateJ; 
_quality; and. ~or t~e. prbtectic:>n and conservation of 
·gro\lhd\;iater.. The · Boafci, sh~ll · conduct public 
hearings, upon n.~t: lees t~an thirty (30) days prior 
notice, in cbimection with proposed rules and 
regulations -a11d aiQe~dmen~s thereto; and exerciae . 

. such othE!r power~ ai;J a~e·· ·practical 'and·. :reasonably 
necessary to ca:rcy, bu~ .. anc:I enforce the provisions 
of these Rul·es and Regrilations. · 

section 2 -,..- sHORT TITLE 

shelby county well construction code 
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Section 3 DEFINITIONS . 

3.01 ·Abandoned Well: ··Any type of wEal that has been pennanently 
discontinued f.or ··further lise. A· well ·shall be 
de"clared abandoned. when :. the pump - has been 
disconnected or removed for reasons other than 

. repair. or replacement; whmLtb,e well is in such a 
stat:.e . of disrepair that continued use for the 
·purpose intended is impractic~lei or when the well 
is not ma.intai.ned in such. a condi-tion that .allows 
f()r periodic: . . s"ampliilg and testing . by the 

· Depart:ment. ' · · · 

3.02 Abandonment: The act of properly sealing an abandoned 
well. 

~.03 Adeqyat§ Water Supply: A well which after installation 
will supply enough .~tE!"r fn a capacity so that the 
well can be useq. for driilking, . culinary, food· 
processing .· a.lid othe~ purposes. ·· · 

Agricui tural Well: A well constxucted for the primary 
· purpose of · provid~ng a source of water for 

agriculture. · 

3.04 

3. OS -- Agritml ture: . The term agricu1ture is d.~ fined as the art 

3-~06· 

·.·of .being engaged in farmii).g _as· the leading pursuit 
and ii).cl udes cult i Vc;ltiilg the so~l ; producing crops; 
~q/or raising 1ivest.ock, poultry,. or fish; and in 
varying degrees the _prepar~t,ioP. of these products 
for human use~ · · · · ·· · 

Aquifer: .A. geologic ·formation./ group ·of formations or 
part of a formation . - c;_apab;L.e . of yielding a 
significant amount of .. groundwater to wells, 
springs, ·. or surfac~r water~ . . 

3 .·o7 · -- Aweilia:t:y'· Intake: Aliy so\l,;rbe 'at: water system, piping~ 
:.; . connection, ·o:r dev:tce whereby water may be secured 

other . than . that normally ·.u_sed. . . 

3.08 Bentonite Grouts: A Bentonite grout shall consistr of a 
high solid sodium montmorillonite. The grout shall 
yield solids ranging from twenty to. t;hirty (20·.,.39%). 
percent, with a minimum density equal· to or greater 
than 9-.4 pounds per galion, and a permeability of 

3 



3. 09 

3.~.10 

3.11 

3.12 

3.13 

appro~imately 1~10-7 centimetet;"S persecond or less. 
The . manufacturers · mi~ing instructions shall be 
followed· and. any· polvmer added· ·to bentonite slurry 
mixes must be approved by the Department prior to 
use. 

Board: The Grc)und Water Quality Control Board for Shelby 
. County. · · .. · · · · ·. 

Commercial Well: ~ well , cc:mstruc~ted· for. the purpose of 
providing .groundwater to a·. commercial business, 
facility, or premise for use as:a p()table water 
supply when pUblic water is not available; for air 
c:::onqit~cmi~g, an,d .. other ~eat·~_ exqpang~, :systems; · 
sprinkler systems for; landscaping . and other land 
beautification · uses; nurseries; filling and 
retaining: leyels _pf __ lakes._ .. :,i_n .::J~divisions,-' 
apartment complexes; and simil~-r multiple dwelling 
facilities; and anyother such conunercial uses. 

Contaminated Well: Any tri>e of well c~ntaining a foreign 
s'llbstance, either .chenP.,.cal:, J;"adiol()gical, or
biologicai, which tends . t-o degrage, the quality of 
the water so ?Ls. to .const.itute a hazard or impair 
the usefulness of the water. · 

contamination: A.lteration. of the pb~sical, chenucal, or 
biological quality of the .. water so that it is . 
harmful or potentially injurious >to: the health of 
the users or for the intended use of the water, or 
to the extent<~t poses a danger of pol;J,titing the.· 
groundwater aquifers. · ... 

Cross Connection: An actual or potential connection, 
arrangement OJ:'. condit:i,on. by__ or . th:r;ough -.. which· a 
supply· o:L ,potable . water. could- be contaminated, 
polluted _or infected. . -~.J · 

3 ~ 14 ·-- Deep Well: · . Any typ~ 'of well con~;~trJicted:: to a depth that 
penetrates the strat\li[\ qf clay known as the Jackson 
Formation,· ·the Water._bearii::J.g .. formation known as the 
Memphis Sands I or the Wat~r bea.ring-, formation known 
as the Fort Pillow Sands. Any well is considered a 
deep well ._ if the Jackson, J?:orn:tation .is:. not found to 
eXist at 'the construction sifii~ . - : ' ·.' . -

3.15 

3.16 

· ... i 

Delinquent: Unpaid or past due well ~ees that are subject 
to additional fees or penalties. 

Department: The Memphis and Shelby Cou~ty Health 
Department. 

4 
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3.29 

3.3.0 

3.32 

3.33 

3.34 

3.35 

3.36 

3.37 

3.38 

supply: to. ·the· premise whether from· a publ.ic source ',·_-. __ .l 
or. from an. existing well that--· c.an be modified to , 1 
produce .... the needed volume of' water:. -

Modification: A1teration, rework or repair involving a 
material change in the design or construction of a 
well including but not limited· to deepening, 
reaming, casing, re-casing, ·. perforating, re
perforating, installation of liner pipe, packers 
and seals, screen removal and . replacement, or 
redeveloping ·a well by surging, chemical treatment'· 
jetting, etc. · · 

Monitoring Well:. A well constructec:i for monitoring 
Groundwater quality·and/or.water.level. . . . 

Municipality·:., A politi_cal unit having corporate status 
. and powers of self-government . and, includes any 
other form of government within the political 
jurisdiction of Shelby County. 

Observation Well: .. · ·A well constructed for the primary 
purpose,-- of obtaining accurate, periodic 
measurements· •of growidwater. 

Owner: Any person or his legal representat:f ve, agent, . 
or assign who owns, ·leases, operates, br controls 
any parcel· . of . land ·where a · well is or may be 
located. 

Permit: An official ·document issued by the Department 
granting the specific activity set forth in the 
document. · 

Person: Any individual,· firm, association, organizatiqn, 
partnership, business,- . ·institution, enterprise, 
municipality, coumission, political subdivision or 
duly established _entity, tru.st, corporation, 
company, · 'Contractor, supplier~ installer~ · user or 
owner;. ·or· any Feq~ral, State or · Local government 
agency · ·or · ·public · distri.ct or any officer or 
em.J;;>loyee thereof . • 

Potable Water Su:r;Wly: . Any a·ource of water which is 
satisfactory for drinking, culinary, and domestic 
purposes, and meets; the requirements of the 
Department. · 

Premise: A tract of land with the build~ngs t.hereon. 

Private Water Supply: Any groundwater supply located on 

6 
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3~17·· --Dewatering or Drainage Well: . A well constructed for the 
primacy purpose of lowering the water table for the 
construction of footings, sewer lines, build:lng 
foundations, elevator shafts, etc. 

3 .18' 

3.20 

3.21. 

3.22. 
;-· 

Domestic We1.1: A well constructed for the:··primary purpose 
of providing a source of drinking water to a single 
family residence. ··· · · 

Emergency: ·Unforeseen circu:instances that eXist beyond the 
cont'rol of' the applicant. ·. 

Geothermal Well: A well constructed. for . the primary 
purpose 'of adding or removing ariti.sh Tharmal Units· 
(Bt\1) from groundwater for heat~ng qr cooling 
purposes·. · · · · · 

-- Groundwater: · water occurring naturai1y in underground 
formations t·hat are . saturat·ed \With water and 
includes but is not limited tb' p~rch~d· water tables 
and aquifers or zones that are seasonally, 
periodically or permanently saturated . 

. "":... Groundwater :Heat Puffip: Any mechanicai device used for 
heating or ·cooling, whiCh adds ·o:r· removes British 
Thermal Units (Btu) from groundwat~r. 

" } 3 ~ 23 -- ·Grout: A stable, impervious, mini.rittuli~:shr:i.nkage bonding 
r. .. · J material. that is capable of producing a water tight 

seal required to protect against· the intrusion of--
contamination. · · 

3.24<' --'·Health Director: The Director of· the Memphis and Shelby 

3.25 

3~.26 

3.2.7 

3 .29. 

.. · county Health· Department~ · · · · 
. ~ '• . 

Industrial Well: A well ·constructed for the purpose of 
providing water for us~ in procee,;sing, washing~ 
packaging or manufacturing of a•product . 

.,. "" Injection Well: 'A wellused to · inject fluid into the 
subsurfacfe. '· · · · 

·, .. _ 

Irrigation' Well: A well constructed for ·the priniacy 
pUrpose of provid-ing a- source of water by way of 
sprinklers, artificial ditches or channels, or by 
any other·means for use in. nurseries, golf courses, 
land · beautifi'cation, silviculture~· growing sod,· 
greenhouses, and any other such-~see. 

-- Justifiable Need·: A genuine need for a private water 
supp·ly as detei'nrlned· by the Board and, which need 
is based upon the availability of an adequate water 
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3.39 

a premise that is not obtained from.a·public water 
system~ '··' 

Public Water Supply: Any publicly or privately owned 
water system operating as a public utility which 
operates fifteen (15) or more service connections 
or regularly. serves· twenty:-five. (25) people sixty 
(GO) or more days per year .. 

3.40 Pump Installer: Any person who. installs or repairs water. 
·well puinps or who installs filters and water 
treatment devices. 

3 .4i · -- Quasi-Public Water Supply;: A water supply used or made 
· available by a person to his employees, tenants, 

·members or guests for drinking; or in connection 
with the manufacturing or handling of ice, foods, 
or drinks, such . as candy, ice . cream, milk, ice : 
bottled drinks., . ·and any . other:, food or drink. 
products. The source of quasi:-:Public water supply 
may be,. a private well, or the. public water ·supply .. 

. . 

3.42 Reasonable Use: That-use of water which is ordinarily 

3.43 

3.44 

3.45 

3.46 

i .. 

3.47 

required by industries, firms, and individuals in 
the usual. opera,tion of:· their business or residence. 

Recovery Well: A well constructed for the purpose of. 
recovering. products which have intersected the 
water table by way of leaking underground storage 
tanks~ surface spills, etc. 

Repair: Any modifiqation~ replacement, or other 
alteration of any well, or pumping.equipment which 
requires a breaking or opening of t}l.e well seal or 
any waterlines tip to and including the pressure 
tank and an:Y coupling appur1:enant.theretq. 

Shallow Well:. ·Any type of well constructed to a depth 
shallower than the stratum of clay known as the 
Jackson Formati.on . wh_ich .:is fo:und j:ust above the 
water bearing sands known as the Memphis Sands. 

Site: .. Any one legal unit of a sUbdivision, parcel of 
land; or loqation where drilling activities are to 

. take place. · ·· 

Soil Boring: Any hole that is drilled, cored, dug, 
washed, driven, :jetted, redrilled, bored, or 
otherwise constructed, which exceeds thirty (30) 
feet, for the purpose of determining geological 
formations, wate~ level, . or for. the purpose of 
founding structures. 
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3.48 -- '!'eiDPorary Aband:Oruriertt: Means_ any obse±vat.ion or monitoring 
. well covered witp a· eedure cap t:hat is water tight 

arid which is beirig used· for. the .. investigation or 
management of grottndwater by a governmental agency. 

3. 49 -- Test Well : Any excavati9n, either cased or tll1case_d, that> 
is cdnstj:ucted for the purpose of· determining the 
loc~tion or physical characteristics of un~ergrou11d. 
formations or for evaluating or monitoring the· 
characteristics or behavior of the formations or 
the water contained t}!erein, 6r for obti!iining the 
information needed. ~0 design a well prior to its 

'construction. · · · · · · · · 

3.50 

3.51. 

3.52 

... ·, -

Utilities:· Any powe;- .liQes .or undergrou1,1d cables which 
.·. s~pply· ·.- ~lectrical p~W~r; •. telephone lines I cable 
television lines/ n:a:tural:gas lines, water mains, 
Wa.ter lines,· or ·sewer l:ines. · 

Water Well: . Wells" which ar~ const:,ruct:.ed. and so equipped 
with 'casings, screens, pUIItJ?s,· fittings, etc.' and 
have. been devel,.oped fcir the primary purpose of 
producing a supply . of· water· regardless of the 

.. ··.·intended usage for said supply. · ·· 

water Well contractor: Any pe:t-son, firm, .. or corporation 
who has·' duly registered ~s such with the State of 
Tenrtessee · and· shall have , p~i(f the annual 
regil:Jtration fee and obtained a j;:i~l;l1lit to contract .· 'for consttuct;ion of we:J.l.·s · as therein provided and, 
who has Obtained the necessary p'rivilege license to 
cons~ruct, repair, ·and ··service wells in Shelby 
County. 

3~53'· --·Well: 'A well is. any hole that is drilled, cored, dug, -
washed, drive~, jetted,. :t:"edrilled, bored, or 
otherir±se constructed which intersects the water 
tal>ie for: the p·r<:>ouct:i.on of water; monitoring of 
contaminants; recc)v~ring prOdlJ_Ct; · dewatering or 
d.ra:i:riage purposes·: ·.·· det;ei:mini,ng . water levels; 
·lowering 'the water table·; . or any boring into the 
. subsurface thirty, (.:30) feet or deeper. 

3.54 --·Well· Construction;···· Any· t.:YPE! cif'.work that is performed on 
. ·a. well ·including but not limited to.the installation 

of new wells; the mod;ification; . alteration, or 
repair of existi,ng well.s; or, their abandonment. 

3. 55 -- Well Driller: Any person who manages or supervises the 
digging, drilling orredrilling.of well. 
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3. 56 -- Well Logs:. A record of geologic formations .. 
penetrated in .drilling a wat~r. well, monitoring t: · , ·\_' 

recovery, dewatering I observation or any other type ,. 1 
of· '\~tell; ·or any ·b9ring into the subsurface thirty 
(30} feet or deepe+. 

Section 4 . GENERAL REQUIREMENTS ANti PROCEDURES 

4.01 -- A:gplications 

A. Any person reque~ting the i~stallation, 
modific~tion, · ~~paJ.r 1 or abandonment of a water 
well or aily other type well ~Shall niake application 

c. 

D. 

to the Department. · 

· Ali.: applicatio~s requesting n~w well installation 
or the. inoditic'at.ion~ of ari ~sting well shclll be 
accompanied by a plot• plan showing the location of 
all undergroimd'utilities within fifty (50} feet of 
. the proposed wel.l.; grade elevations in relation to 

.· .. adjoi..ning areas and drainage _patterns of the area; 
location of the residence, . business, etc.; 

· iocations of. septic tariks. and· field lines when 
applicable;. other existing and proposed buildings 
and structures; any water service lines that may 
exist on the premises; any drainage ditc);l,es,· lakes,. 
ponds, streams, etc .. ,· that may· exis't:. at the 
premise;· any roads or dedicated right..:of-ways or 
eaJ:!ements; · and any . other pert~nent information 
deemed ·necessary by the·. Department. The 
appli:cation. sna;tl also. include a sketch of how the 
well is·· to be ¢onstructed. 

A water well cannot be sited or placed in service 
within ahalf-:-mileof the designated boundaries.o:e. 
a·· listed federal · or· State . SUperfund site or 
Resou;rce· Co~erVa.tion and Recovery Act corrective 
action site, unl.ess the well owner can make a 
demonstration . t·hat ·the well will not enhance the 
movement· o~ coiitaDtinated groundwater or material.s 

.· ~nto the. shallow or deep aquifer. 

An· application may be obtained fr'om the Department, 
and if approved,_ such appli'cation shall be in force 
and in ~ffect for ·ninety (90) ·days trom the date of 
its· issuance. If work has not.· conunenced within 
ninety (90)' days of. issuance, an extension may be 
granted by the Department upon request by the 
applicant. · 

E. A processing fee shall ·be submitted with all 
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4.02-

applications for new. wells and said fee is not 
·.refundable, regardless of the ,status of approval. 
. ~ . .' . . ' . . . . : . ·.. . . . . ·' ' 

F., , The Department shall. issue a npti'ce of rejection 
· . whenever it.· determines · that ail . application for a 

pei:nllt . fails to meet· the requirements of these 
Rules and Regulations, . or any · rule_s, order, 

. regulation or st,andard adopted pursuant thereto; or . 
that: the proposed · -well. w~ll- be hannful or 
potentially . ha,nriftil-- ·.to the ·water resources of 
Shelby County . or I -· if it. is defermined by the 

. Department . that an adecwa,te ... water supply is 

. avail~le ,to ... the pr~ise:· ;Without the need to 
·c.ori~t~ct a w~ll. _ Said wat~r. supply may be from an 
e~_:tsetrig _ water-; 'well--~ or~: ·tz;p~ ··a. public system. 

'Pe±tnits . for wells. to.; $tippl'y ,water for purely 
aesthetic purposes (i;e> waterfalis, landscaping 
eiJ.hqhcement, fountains, etc.). may be approved by the 
Depar.tme)it if conserv~tion st¢p~ are taken to limit
w~te,r· l.ls~g~ as est;~li!3hed by_ the Bqard. 

Permits R.equir~d _ . 

A. A' 'perndt shall .be. obtained frqm the Department 
prior to beginning the insfallation, modification, 
repair 1 :Or abandonment Of a water well or any Other 

type of· well,· s·oil boring or pumping equipment 
:within Shelby Co\inty. · ·. · 

1'p.e issuance( of ·a COil.Struct::tori p_ermit is dependent 
tipoD,: . . . .·. . . . . 

1 . the applicati6n :being ori' the proper form and 
containing the required information, provided 
that the proposed constructioil. or ~:epair wil-l 
not be contrary to applicable laws·, rules, 
order::;;, or ~~gulations of . the ·Department or 
other·governirient age!lci~; 
. . .. . : ·. ~ : . ' . . . . . ·. . 

· ·. 2 . · · add,it.,iqhal .iP,formcitioit which. llJ.CI.Y be required 
a,s ,th~ ... pep~rtment ·de~ ne,.c;::e,~sary such as 
geophys~qal.logs~ geolqgic sa,mples and logs, 
and well pumping tests;' and .. 

3. the justf~iable lie~d for a well. 

c. lf 'a . wel~ . appiicatiqn is approved by the 
Department,· the· well driller. sha·ll be issued a 
permit. ·. Receipt of. the. permit shall constitute 
permissi.o:p to begin. well con,struction upon prior 
notificat'irin to the Department. 

10 
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D. Permission to begin constrUc~ion of a water well or 
any ·other type . of well may. · b~ applied for by 
telephone when emergency condltions exist which 
would justify such a reques_t. The Department may, 
at. its di·scretion, grant· such emergency permi·ts 
with an additional fee pf" ~ift}i ($50) dollars. 

E• A written permit shall pe · Obtaine_Q. from the 
Department. and. · renewed annuallY: J:o operate or 
maintain a coDmlereial or· :i.~qust.rial well regardless 
of . the intended usage of said well .. 

. . .. · •' .. 

F. A written.., permit shall be •. Obta.ined from the 
Department. and ren€;!wed annua;t:ly for wells 
construct-ed. at residerit;:i,~l prenuses where public 
water is available·regardless·af' the intended usage 
of said ·supply. · _ · . 

G. ···A·· written perinit sQa.il. b~ •obtained from the 
Department and renewed ~U.al):y ~o operate ·or· 
maintain a quasi-public water supply. 

H. All renewable permits shall )>e va,lid for one year, 
and, may be renewed at the expiration thereof upon 
payment of _the . fees here.;i.naf:t;~r se,t forth. · Such 
permits may be ~evoke~:t·by the:·oepa:t:"tment upon the 
viol·ati6n by the holder· .of ariy .t~rnis of the permit 
or these Rules and Regulatic)ns or. 'in any emergency 
when, ··in the judgement .of., the. Department, the 
continued operation of the quasi~pUblic or private 
water supply or .. ma.intenanqe. Of .. a ~ell for any 
reason. shall constitute a. h'ealth· ha·~ard. The holder 
of such permit, after such revocation, shall have 
the right of appeal. 

4. 03 · -.- Fees ReqUired 

A. All appl~catlons requesting: ci .. ~ermit to cons.truct 
wa:ter wells or any other wells shall. requ~re a 
processing f~e of twenty-five.,-,($25.00) dollars be 
paid to· the Department· wheQ sll_ch applications· are 
s'ubinitt-ed. The proces$ing ·(ee ·is not refundable, 
·:tegar~ess o.f the status of ~pproval. 

B. Th_e yearly permit to opez:ate or maintain a quasi
pUblic or a private water supply or well, other 
than a domestic well shall not be issued until an 
iru(pection fee df one 'hundred ($iO,O~OO) dollars per 
well:· is paid each year to the Department . 

. ~. . . . 

c. An inspection fee of one hundred ($100.00) dollars 
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D. 

per s:ite ~hali be paid-to the Department for wells 
~constructed for the primary p~rpos~ of monitoring,
obs_eivatio~~, testing,._ rec:overyc and/or any other 
·u$age · _ : ~hi-ch does· · · riot ·_ requi:~e . the permanent 
instalUi'tion of a pump within th_e well casing.-. . . . .. :·, ~ -~ ... . . . : . . .. . . ·: . . ' .. 

oewatel!:i.rtg or ·drainage wells require an inspection 
.fee of _one hundred ($100.00) dq~lars per site. 

-. . . ..· ·. .· - . . . - . . . 

E.· "-·owners- 'of domest;tc wells ~hc;tll):1gt,,' J:>e liable for an 
annual . inspection fee, except when public water 

. becomes available to a r~sid~ntial premise, then· .. 
·'the ·- wei I ·--being. _ used:_, at:· ·_ s~id- PJ:'~mise. shall be 
· aUhj ect tc> app} idwle , i!~f:!s ,p~.-iil.g paid. · 

F. - 1\ily·new w~ter wells const:.:i:uc~eci w1~J:iin the calendar 
year- shall, be_ subject to~- the. inspection fee being 
paid at 'the time the well .. construction permit is .. 

. issued.. This fee will_ be prorated on a quarterly
' basis. 

G. Arty constructioh permit~ issued on an emergency 
basis requi:r;:e an additional, procesE:Jing fee of fifty 
($50. 00) dollars be paid •1;0 the ,Department. 

.H~ All inspection fees are due upon notification by 
t:he pepartritent and are delinquent thirty (30) days 
after said notification-.. -

. An 'i:itriiual' fee . of twenty ($20. 00) dollars per well 
shall. _be assessed tor all ac:tive lll.Onitoring, vent, 

. . ' - -air sparging~and :tacoV'ecy' ·wei is~ or any other type 
well related to the remediation of groundwater at ·a 
site located within Shelby County. · 

A'.";. --- ~1 , Wetter . production wells tq ·~be constructed in 
Memphis a_Iid · Shelby. Co\lnty sliali he constructed only 

by persohs havi~g a valid 1iqense Wider the 
TENNESSEE DEPARTMENT OV. . ENV;J:RONMBNT AND 
CONSERVATION, Division of Groundwater :Protection. 

B ~- A :Well driller shall. have. in hi~ possession a valid 
well coristrtictioil permit be~o_re any construction is 
to begin. 

C. The .well driller to whom a well construction permit 
:is ·'issued is responsible . fpr the. construction of 
the well in accordance with the permit and 
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Section 5 

D. 

appli.cable laws and reg\ll~tione~. 

It shall· be the _well di-flleris ·duty to inform 
persons reqtiesting ~he sei::v.~ces'of,his company, to 
construct, repair, alter, ·mod.ify, c:>r to perfonn any 
other service related to a well Of the requirements 
of these Rules and Regulations .. 

E. The well driller shall: be held liable for any type 
of well work initiate9. prio·:r to the Pepartment 
issuing _a WX'ittE!D. peimit. 

F. It s]lall:;.be th~. duty of the \\fell driller t:o notify 
the· Departnuimt when constructio~ on a well is to 
begin arid when the work is: completed so that proper 

. inspections can be made. during and · - after 
~onstriictio*; · and for ·the purpo·se of collecting · 
s~les ft:ont production wells. · 

G. The well dril-ler shall notify· the Department when 
repair or modification work, as 'directed within 
these Rules and Regula~~ons, is 4one on a well. 

··. •. 

H. 

I. 

·Within thirty (30) · days . after a . well has been 
constructed or modified, the well driller shall 
submit a report of construction (well log) to the 
Department on such. forms ~~ are prescribed or which 
may· be· furnished by the Department. 
The well driller shall notify the Department prior 
to beginning abandonment proce~urel3 on a. well. 

. .. '" .,'o 

. WELL CONSTRUCTION STANDARDS FOR WATER WELL 

5.01 General 

5~02 

A. Al.l wells shall be constructed in a manner that 
will guard against waste and con~amination of the 
groundwater aquifers· underlying "liaemphis and Shelby 
County. No person shall construct, repair, modify, 
or ·abandon or ·cause· to . be constructed, repaired, 
modified, or abandoned any well contrary to --the 
provisionf;l ~f these Rules anq. Regulations. 

Siting ·criterik' 

A proposed well location sha,ll satisfy the 
· following miniinUin horizontal sepa_ration distance 
requirements: 

1. Fifty (50} feet from a property line, to a:Llow 
access to the well without encroaching on 
adjoining properties; tc:; · provide adequate 
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dist'an'Cettronr field 'linda and other sources of 
· · · cont;alhipati.cm t:ha.~ _wi.y ·exis_t or may be planned 

· _<;>n •. · ·~qjaqei~J;· _p:tdpe:rties; .,and,, to reduce the 
pqt~.I:itial : f¢:1::", in~er~ering _.with other wells 
drilled· on,· ot:!:fer ~·p:r;-op~rties. · 

2. Twe11ty-f_ive .. (25} f_eet fro~ a road or de_dicated 
·r±.~lit .;Of -way: or .. eafl.einent .. 

3. 

· ........ . 

"• ·'- ... :·: . . ,... . . 

Flfte~n· (iS'> :f~et · f,roi1l a·. building foundation· 
"'ftir 'tl11=f"J.:>lirpo$f1' of prp~ect!ng the well from a 
. fotp1d,ati,on 'of· soi.l treated, to control pests, 

-· .· insects~- or .v¢tmijl. . · .. ·-·-- · ... · . 
: . : ': . ·- .. ~ . ·. - ~ 

4. • · . One . iu:mared .:\ {100 J fee.t from . any subsurface 
sewage d;l.sp()f~al systent. such as a .. septic tank 
and/ or fi'~lcf·· lines';,;·· ·· · · · 

·s. One ljfmd:r:ed . (i()or· feet f~om any identifiable 
'sour6es 'Qf. c'ontaiii.i.natiori .. · such as but not 
liilq.t'ed to disposal f~e~d~; seepage pits, 
map.qre pil~s ,,· . barns, undei;ground fuel tanks, 
etc·-~-:· _, · --- · 

~ifty (SO)_ ... 'feet . ~rom any storm drain or 
sanitary EJ,el\ier that fl-ows by gravity. 

7. . One htindred (100) feet from any sewage force 
main. 

8. Fifty . {so) )eet ~ frbm _any . drainage canal, 
dit<;:h, st.fe~,- lake,. or ~ilhilar body of water. 

9·. Fi'f't~en: (i~) ·'teet·, from:· p~wer lines and 
undergroood·'cab;Ies for electrical power. 

'·.:' .. . •. -

10. Twenty-fiye (2~) feet from ~atural gas lines 

11. Twenty- five (2SL fe~t. from any water main as 
def-~I,led by''t}l~ ·util.:l.f:y .• owner, •.. 

B. · The_ well site ··s!Uill ~dt .. b'e spbject to flooding and 
' shall be. a~, ·l~ast. two (2) · f~et abo:ve the 100-year 

recurrence f~ood level fo~ ~he area. ;rf necessary, 
'the .area ·shal_l_.be, filled wi~h ·mateX:ial approved by 
th~ DepartJl!e~t, '.J?top~rly graded and maintained to 
prevent the ·accumulation . or retelltion of surface 
water. 

c. Lots_ re<IU:i~ing a well for a potable water supply 
and a. septic.· tarik sySteD\ for SeWage disposal shall 
be a minimum of four (4) ·acres in size . 
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D. All parcels of lapd requiring a well far a source 
of pat::able· W$-·ter spall be self- supporting in that 
sharing a wat:.er . supply shall not be allowed. A 
water line.shall not cross property boundaries for 
the purpose ·of providing potable water to a premise 
on a permanent basis. · 

E. A well cannot be sited or placed in service within 
a half.,;.mile of the designated boundaries "of a 
listed federal a~·state Superfund site or·Resource 
Conservat;ion and Recov~ry Act corrective action 
site, unless the well· owner can make a 
demonstration · that the well. will not enhance the 
movement of contaminated groundwater or materials 
into the shallow or deep .aquifer. 

s. 03 -- sani.tacy Protection of Wells . 

A. All water. used in the con~truction of a well. shall. 
be from ari approved potable water supply. Water 
obtained from lakes, ponds·, .. streams, and other such 
surface water sources is not :approved and shall not 
be used in the well construction process. 

B. It shall be the responsibility of the well driller 
to protect the 6p~ning made. in drilling the well 
against· any foreign material or any other type of 
contamination from e·ntering the opening. 

C. In the event a well becomes contaminated or 
obstructed. the well driller .. shall take whatever 
measures · necess·ary to clear the well of 
c6ntaminatioll: or obstruction. Should he decide to 
abandon the well for any reason, the well shall be 

· filled in a manner· prescribed by Section 9 of these 
Rules and RegUlations. 

·D. Whenever construction stops before the well is 
grouted and pumping equipment is installed, the 
open · aimular · space shall be covered and the well 
casing capped. The cap shall be either threaded 
onto the casing secured by a friction type device 

· which locks onto the casing, ·welded,· or secured by 
such other .. ~evice or method as may be approved by 
the Department. It.shall be the-responsibility of 
the owner to maintain tbe integrity of the 
protective device-placed on the well opening by the 
well driller. 

E. A well shall be drilled to a size that will permit 
the outeJ:' casing,to be surrounded by a water tight 
seal a -minimum of two· (2) inches thick. All wells 
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. shaii·_be, g"rqutet;t_as s'oon asj;>oss.ible but not later 
than. twenty~fQ:Ur ·'(2"~) hours. after. the well casing 

- has. been' set in place and all drilling has been 
completed. · · 

The :"'ell drj,ller' ~hall' notit:y th~ Department at 
l~asE. twenty-f_our :_(24) hours in .advance of grouting 
wells toprov~qe "ttte.Departm$:i:lt th~ opportunity to 
observe. th4;! proced.u~e. Such a condition shall be 

-. ·"specified on the "well'·" cozfstrticti:(m permit. The 
''grout II1Clteria,l ·.shall ·cqnsist of a· mixture of neat 
Portl.and' Class· A Centel),t,.:()x:- quick-setting cement in 

.. a . ratio. of. not c)ver s:!;x . {6. 0 r "gc;tll,.ons of water per 
ninety-four "(94) pound .s~clt of cenient, or a coarse 
grained · · high solids · non · drilling mud grade 
bentonite slurry, such as·Baroid Benseal, American 
Colloid . or equa;t. The bentonite slu;ry,· shall .be 
mixed .· . in .· accordanc~ ' with the . Il\CUiufacturers 
recommendations. . Bentonite. alone is not · ari 
acceptable . ·. grouting materi~l . .· The relative 
proportion'by weight for~each COmPOnent shall meet 

·· the following requirements: · · 

Portland cement: ·92% Port·l~hd. Cement: 74% 

Ben,tonite: 8% or Beritorlite: 

Sand: 20% 

For each two {2) perceni addition .of bentonite an 
additional (I". 3) · gallons of water should be added 
to the slurry mixture. A maximum of two (2) percent 
by weight of calcium chloride may be added. Other: 
grouting materials. ·or methods or any special 
conditions for grouting a well may be made by the 
'Department w:ithin· the:. well const.rudtion permit. The 
use of-· bentorii~e drill,ipg··. clay as ·a grouting 
material is prohibited. }~xecp~ as. an additive to 
neat cemerit grolit'.. Only· })¢nton,lte grout approved by 
the National ·sanitation Founda_tion· (NSF) shall be 
approved by the Department a~ appropriate grouting 
material. 

G. The method of grout:i.ng the annular space of a well 
shall be throughout. the ~ntire ·length of the casing 
from the bottom of. the casing' to t.he ground surface 
and . shall . be pressure ,'_grouted. through a trerrmie 
piP,e from_ the bot: tom· to the top j,n one continuous 
operation in order to a,void gapping or dilution of 
grout material. The return at the. top shall be of 
the same consistency as the material that is pumped 
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·into the trelnmie pipe. During the grouting 
.. procedure any propo::~e.d . chcm.ges .. to the approved 
g~outing material will ·. not ·. be: allowed by the 
Department. 

H. Upon completion, the we11 shall .be treated with a 
.. sufficient dosage of chlorine so that a 
concentration of at leas.t fifty' (50 ppm) parts per 
million free chlorine shall .be obtained in all 
parts of the well for a period of .~wenty-four (24) 
hours. The well is then tQ be pumped free · of 

:_ !;. chlorine' aiid a wat'er sample ·. collected for 
bq.cteriologicc:ll '. cmalysis.. The result shall be 
requir~d to be negative for E .. coliform bacteria 
prior to putting the well into service. 

5. 04 -- Construction Materials· And Other Reguirements 

s. os:-

All materials 1 cbmpone~ts 1 parts 1 etc • 1 used in the 
instalJ;a·tion of a water well or any other type of 
well·, ·such as the casing, screen·,. pumping 
equipment, pressure tank, wiring, pipe, and any 
other such components, must comply with the 
standards as established in the ,RULES oF· THE· 
TENNESSEE DEPARTMENT OF ENVIRONMENT AND 
CONSERVATION, DiviSION OF. WATER SUPPLY, CHAPTER 
1.200-4•9~ entitled WATER WELL LICENSING REGULATIONS 
AND WELL CONSTRUCTION STANDARDS. When deemed 
necessary, the Department may require standardS and 
specifications. to be more stringent than those 
required by the. State of TennessE;!e. 

sanitaty Protection of The Well Pumping Facilities 

A. A sanitary well seal that is· water tight shall be 
provided at·· the terminal of any well casing in 
order to p·revent a.IlY contamination from entering 
~he ·well ·casing. The 'well: casing shall. terminate 
no less than one (ll. inch above the foundation of 
the well. · · · · 

B. If the well is to be vented, it shall be required 
to have em inverted screened vent. 

·C. ·The pump . base· foundation shall be reinforced, if 
the forces exerted are such. that reinforcement is 
required, ~nd shall be a minimum of two (2) inches 
larger · than the· base· plate. The concrete used 
.shall ·be of a strength suitabie to withstand any 
vibrations, etc., to which it may be subjected. 
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D •. All water wells shall be. provided ·with a readily 
accessible faucet or tap on t,he well discharge line 
at the wedi . head for the collection of water 
sample$·. 

B. Where . pitless. adapters are- used, they shall be 
reqtiireel to meet National San.itation Foundation 
{N~F) sp~cificationa,_ for s:ubsU:rface installations 
and shall bear the NSF seal. · 

,. a.' ' ' • 

F. The· ~water tight casing or curbing :of any well shall · 
~tend .nqt less_ than s.ix _· (6). inches above the 
established ground su.rfac~ ·or. twenty-four (24) . 
inches iibove the·. maximuiii .P,igh ·water level where 
flooding occurs.· · ·." , · 

G ~ · Any. oii-l~ri.cated. pump . inal;alled in a well shall 
utilize oil or. grease ~\ibricants which carry a USDA 
H-1 rating. The installer n\l.ist supply the 
Department documentation to verify that the 
lubricant used has an H-1-rating. 

5. 06 Maintenance of Wells. 

B. 

wells shall be maintained in a.ri. Operative condition 
at all times in order for water samples to be 
collected for analytical. purposes~ 

A source of power·shal.l be 'Iriad.e available to the 
well either by a permanent cm;mection or by way of 
a temporary.source such as a generator. · 

. ··.. /'• .. . : . ·. 

- . : . 
C. All. wells shall be maintalned. in a condition 

whereby - they are npt a hazard to health . or 
eD,vir.oilment nqr a source of pOtential contamination 
to'··the· groUndWater aquifers. · 

' ' . . . . .. . . . •. 

D. When a well is determined to .. be abandoned as 
def_ine.¢1 by these Rules a11d, . Regulations, the owner 

. shall be ordered to .seal the. well in accordance 
with the requi,rements .of.the_Depa~bnent. 

s • 07 Disinfe-ction of wells 

Every. newly constructed. well, modified well, or -•. 
well that has been repai:.;-ed shal.l be assumed to be · 
contaminated by microorganisms. Before initiation 
of use each well must be thoroughly and carefully 
cleaned and treateci to ensure t,hat all _pathogenic 
organisin8 are eliminat!3,d. Care shall be exercised 
to make certain that' all areas of a well come in 
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5.08 

ful~1.abco1ntacth1wi~h at solution1 co1ntaidning enough '·'\'· ... }; 
ava1. ~ c . or1.ne . o comp ete y estroy all :. 
pathogenic microorganisin:B. · , An initial chlorine 
concentration of fifty (50 ppm} parts per million 
with a residual chlorine reqtiirement of twenty-five 
(25 ppm) part::s per Iirlllion after. -twenty- four (24) 
hours is consiQ.ered adequate for this purpose. 
Dome.~tic laundry bleaches · containing sodium 
hypochlorite either in powder or tablet from may be 
used. The well shall · be ·allowed to remain 
undisturbed. after .the treatment for a period of 
twenty-four (24) hours and .then tested for residual 
chloripe of at. least.· tweD;ty- :Ei ve {25 ppm) parts per 
million ·must remain. After successful treatment 
all water remaining in: the well,; and supply system 
shall be pumped free· of residual chlorine -and a 
s_ample of fresh ~ter.. from the well shall be 

· collected· by: · and · t.ested by the Department for 
bacteriological purity. · 

Sampling of a Well 

A. After a well has been drilled, modified, or 
repaired, a negative bacteriological sample shall 
be obtained prior to pl_acing the w~ll into service • 

B. 

.., . . -

A well shall not be connect~d into a premise until 
a sample has been collected which produces negative 
bacteriological results. 

C. If ·a sainple collected from a newly constructed wel1 
is'positive for E. coliform bacteria, it shal1 be 
the well driller's responsibility to take whatever 
steps are necessary to properly disinfect the well. 
Two· t2) consecutive . 'bac;:teriological samples 
producing negative results.must he obtained prior 
to placing the well into service: 

D. Whenever~ well is repaired or·modified, it shall 
be the responsibility ~C;>f the _we.l..l driller to notify 
the Department upon completion· of work to sample 
the well for bacteriological· purity. ·It shall be 
the well driller's responsibility to properly 
disinfect the well upon completion. 

r .p 

Section 6 MONIToRING AND . RECOVERY .WELLS CONSTRUCTION STANDARDS 

6.01 General 

A.· A constructiop. p~rmit. is required for monitoring 
and recovery·wells. 
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6.02: 

'6.03 

.. ·. 

-·.~. '". 

B. 

c. 

All weiis' shall be constructed in a manner that 
will guard against contamination of. the groundwater 
aqUifers underlying Shelby County~ No person shall 
coristruct 1 :r:epair 1 modify, or·· abandon or cause to 
be 'constructed, repaired, modified, or abandoned 
any well cont;rary·t6 the provisions of these Rules 
ancl Regulations. _ 

Within thirty (30) days after weli construction the 
well driller or authorized contractor responsible -
for well installation shall submit a well drillers 
log for eve'r}r. well. installed fit a site. Any ·sample 

_analysis results fo_r a moni.toring or recovery well 
shall be sUbmitted with th~. logs ·C>f the well. 

Siting crit~ria' 

· When a well sit'e is sUbject .to flooding it shall be 
cased' to a point at least two __ {2) feet above the 
100 -'year reeurrence flood level fo:r: the area. In 
the ·case. of a flush mount,, the well shall have a 
waterproof seai with- a lockable -.leakproof inner 
cap~ If necessary, the a:r;-ea ~hall be filled with 
material approved by· the Department, properly 
graded and maintained to prevent-the accumulation 

. ' 'or retention of surface water. . 
' I. . 

Sanitary Protection of Wells 

A. -All ",water- used in the construction of a well shall 
be from an approved potable water supply. Water 
obtained from lakes, pond.s, streams and other such 
s~rface water sources is not approved and shall not 
be used;iil the well construction process. 

It shclll be the resp()nsibiiit.y of; the well driller 
: te> pr(>tect the · <;>pening _made d~rin~t_ the drilling. and 
to prevent any- type of contanu.nat~on from enter~ng .. 

Should a well be ~an~oned for any reason,- the well 
shall be filled in a mamier prescr,tbed by-Section 9 
of these Rules and Regulat;ions~ 

Whenever - constr1iction Stops -before the well is . 
grouted' the open annular_ spade shall be covered and 
thehcasing capped~ The casing cap shall be either 
threaded onto the casing, secured by a friction 
type device which locks onto the casing welded or 
secured by- such other device or method as may be 
approved ·.by the Department. It shall be the 
respon8ibil~ty -of. the :.owner to maintain the 
integrity ot the protective device placed on the 
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well opening by the well. driller. · 

·E. A well shall be drilled to a size that will permit 
·the outer·casing to be surrounded by a water tight 
seal~ a minimum of two (2) . inches thick. ·All wells 
shal·l be gr~mted as .soon as possible but not later 
than twenty-four (2~) hours after .the well casing 
has been set in place and all drilling has been 

·completed. 

F. The well driller shall. notify the Department at 
least .tw~nty- four (24) hours. iri adVa.nce of grouting 
wells to provide the Department the opportunity to 
observe the procedure~ Such a condition shall be 
specified on the well construction permit. The 
grout material shall consist of a mixture of neat 
Portland Class A Cement or. quick setting cement and 
water in a ratio of six (6.0) gallons of water per 
ninety- four pound sack of cement, or a coarse 
grained · high solids non drill-ing mud grade 
bentonite slurry, such as··Baroid _Benseal, American 
co·lloid or equal. The bentonite -slurry shall be 
rtd.xed "in· accordance with the manufacturers 

. recommendations. A portland cement grout and 
bentonite combination is acceptable. The relative 
proportion by weight for· each component of the· 
cement grout bentonite combination shall meet the 
following rf?quirements: J) 
Portland Cement: 92% .Portland Cement: 74% 

Bentonite: 8% or Bentonite: 6% 

Sand:.· 20% 

For each two .(2) percent addition :of bentonite an 
. additional. 1.3 gallons of water should be added to 
t~e -slurry nti.Xture. A maximum of· two (2) percent of 
calcium chloride may be added. Any special 
conditions for grouting a well may . be made by the 
Departmei;lt :within the well const:i::'Uc·tion_permit. The 
use of ·bentonite qrilling clay as a grouting 
material is prohibited. except as an additive to 
neat cement grout. Only bentonite g.rout approved by 
tlle Natioal Sanitation. Foundation (NSF) shall be 
approved by the Department as appropriate grouting 

·material. · · 

G. The method of grouting the annular· space of a well 
shall be .throughout the entire length of the casing 
in one continuous operation from the top of the 
screen · or bentonite seal to the ground surface. 
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6.04 

6~ 05-

..... ·; 
the· grout · mi~tu:re -- IttaY ·· be puinped ~from the surface 
wher:t: 

(a)' . water wilf not be encoun,t;ered, and 
(b)· t_he,.9-ep;th:ts less th~ twenty (20) feet. 

Pressure groud:ng is ·reqUired if. the aforementioned 
condii:ioni::J __ are not ~~t. Pressure grouting will be 
'accomplishe'd using . a trenunie pipe. When the 
treimni.e pip~ i§! ·~·ne;ased_ in the grout, it must have 
·the -same protecti6n as - the casing. (refer to 
paragraph 6~03 D) - - · · 

H. The borehole shall not • hydfaulically connect 
separate aqtd,fers. 

Coiistrti'ctiori· ~terfal's Arid- Other Regtilrements 

A.; Ali:mad~rials, Ct?niPonerits/ pard:3, etc. I used in the 
. iriStallatiqi( -oe iii 'ii\onitcp:::ing. or' recovery well, such 
as the ca~ing,· ·screen, 'P:umPiilg equipment, pressure 
_timk, wiri:P:g,. pipe and other such components, must 
coDlJ?ly 'with 'the_ staildcirds as. $st:aJ.:>lished in the 

-RULES OF THE- TENNESSEE DEPARTMENT -OF ENVIRONMENT 
AND'CONSERVATION~ DIVISION dF WATER -SUPPLY, CHAPTER 
1200-4-io', -· entitled WELL . CONSTRUCTION AND 
ABANDONMENT STANDARDS. When deemed necessary, the 
Dep~rtment may requ,ire standard::J and_ specifications 
to be· "inore stringent than tho~e- _-required by the 
State of Tennessee:. . - - . - . . 

. ····· 

B. The well shall be,backfilled to .a_,ppint, a num.mum 
of two {2}' _feet:. ~oye t_he ·top of the screen with 
filt·er sand~_ foliowed,by a:: minim\un: of two (2) feet 
bentonite pe'llet; S~jil 'Cil:?ove, Which shall be grouted 
iii accordance with section: 6-~ 03. 

C. All piping materials shal.l be - fl:ush _ joint -,and< 
threaded pipe. No sol veilt \ireld - cements or other 
components shall be allowed. End .points .shall have 
threaded ends or be riveted on. · Slip- sn ends are 
not allowed. Top _ caps shall. be threaded or have 
some type'of•locking f~ature. 

D. BentOnite pellets'- sh~ii have a .maximum size of one 
quarter (1/4) inch· to· prevent bridging and shall 
then be activated with potable water. 

· Protecticm of the- Well 

A~ When a weil site is to be sUbject to flooding, it 
shall 'be cased to a point: · 1. at least two {2) 
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feet above the 100-yearrecurrence-flood level for } 
the area, . or 1 -2 o in the case Of flush mount, have ' 
a waterproof seal with a lockable leakproof inner ~, } 
cap. WheJ;J. necessary the area shall be filled with 

-material _approved by · the Department, properly 
graded and maintained-to prevent the accumulation 
of retention of surface water. 

-B. - Until the well ~s 'abandoil~d- and closed in 
accordance with_ tnesereguiations, that portion of 
the well above'- _t_p.e gr.oun<f level shall be protected 

·-against tampering or destruction. 

6.06 Maintenance of Wells 

A. Wells shall be maintained ;.in an operative condition 
at all . times in 9;-der fo:r water ,-s~les to be .. 

. collected for analytical-purpoi:i~s-and shall have at 
least one (::t,.J keyed. lock_ to prevent . tampering. 
Because of ·.the . potential for surface runoff to 
en fer··- tli~ -below., gr~_~e prokecti ve- ·_.structure and/ or 

B. 

'wel_l, ·installation' of a removable cover with a 
fleXible· o~ring- or gasket attached at the point 
w~ere t.l_le 'cover fits aver'the protective structure 
_anq/ or well 'will bet- necess_~ry ' to -prevent surface 
;riliioff from entering the well._ 

Al-I wells shall,. be maintained in a condition 
whereby they :a:.;e- not a -_hazard to health or 
environment nor a source of contamination to the 
groundwater aquifers. -

c. When a well is detex;ndned to be abandoned, as 
defined by· theee rules and regulations, the owner 
shall' -be ord-ered to - seal the. well. in accordance 
with ·the ·requirements of Secti9n 9 of these 
regulations. 

Section-? -- SOIL BORINGS 

7 • O:L ---- Regulations 

A. Any s_oil boring of_ thirty- (JO) feet or less 
shall r not require a permit or require 
professional. supervision for the purposes of 
-this ordinance.: 

B. All borings to ~ depth greater than thirty 
(30} feet but less than one hundred (l.OO) feet 
shall. require a perinit and must be under the 
supervision of a licensed water well driller 
or an engineer or geologist registered in the 
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7.02 

·.-. 

. 1 

. c. 

State _ of TenneEisee.. An application must be 
stibtnitted to the Department prior to the 
perinit_ being is.sued.~ ~ plot plan showing the 
proposed soil boring must also be submitted 
along_with the.application. 

Modifitati6P:!3 t:(:) t:he permit related to the 
nUmber 'of borings and ciepth not to exceed one 
htmdred · (100} ·feet, . may be made at the 
discretion' .·of. the licensed well driller, 
engineer or geolog:i,~t on .the site. Details of 
these changes sha1:1 ·be :i,ncluded in the final 
report wfthin thirty __ ·· (30) days of job 
completion. · · · 

D. . All · borings . :i.n exc~ss: 6~ one hundred ( 10 0) 
· · feet nnist. be· perll'l:i:~ted·_ py the Memphis and 
·· · Sheiby county _Healt~h Department and be under 

the supervis.io:i::t · of~--·a l~censed well driller, an 
engineer __ or . a.·. geologist registered in the 
State of Tertnes~ee. · · 

E. Ariy soil boring ·that . is converted to a 
monitoring weil after being permitted as a 
soil boring will be required to apply for a 
permit as a monit:oting _well. 

Closure of Boreholes 

A. All shallow boreholes, up to thirty (30) feet, 
shall be filled with the material taken from 
the hoieor like material. 

B. For mediu.Iri depth holes, thirty (30) feet to 
one hundred (100) feet, the log may be 
consulted before the. method of filling is 
determined. For cases when the boring does 

. no.t encounter water j fill shall be as noted 
in Sectio:tr 7. 02 A. above. When water is 
encountered t:b.e borin9 ~hall be filled in 
accordance with $~ct;:ion 7.~03 c. below, or with 
bentonite pellets.whi,th."f:Lll not dissolve for 
a minimum of· thirty (39) ndnutes, to a depth of 
not· less than. two (~) feet above the upper 
stratum in which the . water was encountered. 
Completion of the filling of the borehole 
shall be with the material from the boring as· 
in 7. 02 A above. The placement of the 
bentonite sha,ll depend upon the method of 
drilling· and whether the hole stands open. 

·-When the hole is _open. above the water bearing 
material the bentonite pellets may be dropped 
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Section 8 

into the hole. When . the hole does not stand '·"···. ___ )?' open it wiil be nepess~ry to pressure grout . 
from the . top of the water. bearing material as 
r~quir~d: ;in section . ·i. 03 c. below. In all 
cases·· the driiler · shall ascertain that the 
bentonite pellets are in fact filling the hole 
from the pottom up to the required elevation. 
"When the )>oril1gs .ar~. made _using a drilling 
fluid to keep the hc;>le open the boring shall 
be filled as specified in 7.03 c. below. 

·.·c. For deep borings, greater than one hundred 

.. ..,, 

(lOOl -feet, the borehole shall be sealed by 
pressure grouting tbrough a tremmie pipe from 
the bottom upward·. in ·one (1) continuous 
~perati()n. ·The. grouting -mate~ials shall be 

_neat Port1and ClaS,s A or_ quick settipg cement 
":i.n a ratio. of not. over "seven (7) gallons of 
water per ninety~fo~r pounds of cement; or a 
coarse grained high . solids non drilling mud 
g~ade bentonite gro~t ~lurry, such as Baroid 
Benseal, American · Colloid, or equal. The 
bentonite grout shall be mixed in accordance 
wi.th the · manufacturers ... reconunendations. A 
Portland cement grout and bentonite 
cotnbina'tion is acceptable. The relative 
proportion or each component shall m~et the 
following requirement: fl 

Portland cement = 92%-
Bentonite 8%-

or: Portland cement = 74%' 
Bentonite = 6% 
·sand = 24% 

For each two (2) perceJ?.t addition of bentonite 
an additional _1.3 gallons: of water should ·be 
added· t.o the slurry· mixture: A maximum of two . 
_(2) percent by weight of _calcium chloride may 
pe added. The use of bentonite drilling- clay 

_.• as a grouting_ material ·.is· prohibited except as 
an additive to neat. cement grout. Only 
bentonite grout approved by the National 
Santation Foundation · (NSF) shall be approved 
by the .Department as appropriate grouting 
material. . ' 

INSPECTIONS 

A. During the construction, modification, repair, 
or abandonment of any well. the Department may 
conduct such periodic inspections as it deems 
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Section. 9· 

B •. 

c. 

necessary to insure COJifOrnuty with applicable 
_standards. · Duly authorized·_· representatives of 

··the Pepartnient may, at reasonable times, enter 
upon and sh~ll be given ~ccess to any premise 
for the purpose of such inspection. 

when 'during constr11ction, modifi~ation, 
repair, · or abaridoniri.~nt: of any well the 

·.~Department finds the work is not being done in 
accord~cef:: with. rules, regulations and. 
:atanda'rds 'as reqUired the Department shall 
give the· ower and· ·well driller written notice 

... stating which rilles, regulations or standards 
are being violated. . At such time the 
Department may_~ord~r that necessary corrective 

· .. -ad:ion be taken within· a reasonable time to be 
prescribed in ; S\1~.~ ardEn;-. Any such order shall 
become ::final ·. uril.ess . the person or persons 
named therein reqUests, by written petition, a 
hearing before the Board rio later than 
fci'urtei:m (14) days after the date such order 
is: ·served~ Failure to act in accordance with 
the order of the 'Department after receipt of 
'Written notice shall :be grounds for revocation 
of the permit . 

All private· water suppiies shall be subject to 
inspection by th,e Department and when deemed 

· necessary, said supplies shall be made 
aifailable. for the· collection of samples in 
·order to determine the. purity of the supply . 

. When ·•· . a ·water scimple . is found to have 
contamination the owner shall be required to 
take whatever steps necessary to correct the 
contamination prohlem. 

D. Ail wells . shall be subject to inspection by 
the· Department and shall be made available for 
the collection of samples in order to 
determine the purity of the supply. 

ABANDONMENT OF WELLS 

9.01 -- General Requirements 

The objective of the requirements described in this 
Section is to restore as nearly as possible those 
subsurface conditions which existed before the well 
was constructed. A w~ll penetrating several 

·aquifers ·or·. formations,, must be filled and sealed 
in such a way as to .prevent the vertical movement· 
of · water from one aquifer to another. The 

26 



Department shall require that certain abandonment 
procedures be followed in order to avoid or reduce 
water quality and/or water quantity problems. 

A. 

B. 

c. 

D. 

All abandoned wells shall be fill.ed with 
Portland cement grout, a high solids bentonite 
grout, . o~ a . Portland cement gro~t and 
bentonite combination in such a way that they 
doriot produce water or.a-ct as a conduit for 
the interchange .·of waters of undesirable 
qU.ality with those whose,quality is desirable, 
or p·resent a ha~ard to the safety and well 
being of.people and/or animals. 

The owner shall submit·a.plan to fill. at the· 
· · owners exp~e any' abandoned or condemned well 
within. thirty (:~0) - 4c;iys after receipt of . 
·notice from the Oepartment. 

All abandoned wells shall be filled only by a 
person having· a valid drillers license from 
the Tennessee Department of Environment and 
Conservat:j,.on, or be an engineer or geologist 
registered with the State of Tennessee. 

Within thirty (30) days of filling an 
abandoned well, the driller, engineer or 
geologist responsible .for the well abandonment 
shall submit to . the Department a well 
abandonment report·. ·The report must be 
completely· filled out and signed by the 
authorized contractor responsible for well 
abandonment. 

E. The Department may require any well owner to 
have an abandoned well sealed when the well: 

;1. is contaminated; 

2. is a potential source of contamination to 
the groundwater aquifers underlying·· 
Shelby countr; 

3. is not maintained in an operative 
condition for the purpose of collecting 
samples. 

F. Observation and monitoring wells being 
actively used for the. investigation or 
management of groundwater by federal, state or 
local · governmental agencies or research 
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9-.02 

. J' -

G. 

organizations may l:>e classified as temporarily 
abandoned and shall be c.overed with a secure 
cap such that t'h~?- co:Vep- is water tight and 

- cannot be removed· except_ with the aid of 
equipment or the use of tools. 

All wells for -· which- a replacement weii 
construction permit has been issued, must be. 
abandoned -as set forth in these regulations 

- unless ... specific . written approval for 
maintaining' 'tlie replad;d well is granted by 
the oepartnient . . . . . 

sealing AndFill·Materials . ··:. 

..; .: 

A. ·:Portland: <:!lass A ce#\ent~:grout, a high solids 
bentonite-· grout,< ·or.·_·a'··Portland cement grout 
and-.: bentonite coinbimd:.ion are considered 

- sealing material and-- may be used to fill an 
abandoned well. · · · 

:B. ·The grouting xpaterial.s shall be neat Portland 
Class A or quick sett'irig- cement in a ratio of 
not over seven ( 7 ~ 0) gallons of water per 
ninety;.f6ur (94) pounds of .cement; or a coarse 
grained high solids- non drilling mud grade 
bentonite Slurry such· ,as Baroid Benseal, 
American Colloid or e·qua1." The bentonite grout 
shall be mixed - in. accordance with the 
manufacturers recommendations. Bentonite alone 
is ··not an • acceptable '~grouting material. A 
Portland~·· cement ··grout and bentonite 
combination is a1s6'·acceptable. The relative 
proportion for eacli. component shall meet the 
following requirements:_ 
. . ·_ ·.. . .. -~-~ ·;: ~ -~-- -: . --~ 

or: 

Portland ·cement·· 
Bentonite · 
Portland·cement 
Bentonite 
sand 

. ·"i ... _; 

= 92!!> 
= 8% 

74% 
= 6% 
= 20% 

:For each two (2.) percent addition of bentonite 
an additional 1. 3 gallons of water should be._ 
added to f.he slurry ridxture. A maximum two (2) -· 
percent · by weight of . c~l.cium chloride may be 

-added.The use of~ento:qite drilling clay as a 
grouting· material_'is'·grohibited except as an 

·additive to neat cement gro\it: .. Only bentonite 
grout approved by the . National Sanitation 
Foundation (NSF) shall be approved by the 
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c. 

Department as appropriate grouting material. 

Other grouting mat;erials and methods may be 
used, if approved by the Department. 

9.03 Abandonment Procedures 

·. ~ ... 

Sect.ion·1Q . -·-

A. Prior to filling the well, a plan shall be 
submitted within thirty (30) days containing a 
description.· of the general condition of the 
well. All available information about the 
construction of the well or information that 
any obstructions exist. wl:\;j,:ch would interfere 
with the filling and sealing process of the 
well shall be submi.tted with the application. 
ShoUld any obstructions· exist. they shall, if 
practical as ~ete~ned by the Department, be 
removed . by cleaning out the hole or 
redrilling. 

B. All wells . shall be filled with the required· 
·sealing or ·fill materials from the bottom of 
the well up~ by methods that avoid separation 
or di.lution of the seal material. 

c. The grout 
thro~gh. a 

. operation.~ 

shall be pumped 
trenunie pipe in 

into the well 
one continuous 

D. The trEmmti.e pipe may._be_, Jll.OVed upward as the 
well is filled from the. bottom up, if the pipe 
extends .a·t least one . (1) foot into the seal 
material. ·· · · · 

E. Before abandonment procedures begin ~ 
abandoned well shall have all pumping or 
plumbing equipment removed to insure freedom 
from obstruc~ions that may interfere with the 
sealing operation. 

F. The well shall be chlorinated prior to sealing 
by addition of sufficient quantities of liquid 
bleac::h .pr dry hypochlorite granules. · 

CROSS CONNECTION CONTROL 

All groundwater ·in Shelby. County is deemed potable 
and shetll. b~ :protecte_d against· contamination by way 
of backflow·through.privatewater supplies. 

A. All cross connection requirements for private 
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section 11 

,; : 

water supplies, quas·i~pUblic water supplies, 
·public Water su.pplies 1 .. Gllld all Other potable 
water supplies shall . fall . within the 
guidelines of the · Memphis and Shelby County 
Cross Connection Board, as established by City 
and County Resolution in October 1980, or as 
later modified. · 

LIMITATION ON USE OF WATER 

A.· water ·pumped . by private and/or quasi-public 
· water'' supplies for · re~:~id.ential, commercial and 
industrial purposes sh~lL be .limited to 
reasonable use. 

B. The waste of groundwater from water wells by 
way of co~tinual dif:lchar:ges or from any. type, 
of ·~qtiipment' utilizing well Water shall 'not. be 
permitted. 

1. Any person requesting a permit to 
construct .· a water well for use in an 
underground heat . pump system; in 
retain1ng l,ey~ls · .c:>f lakes, ponds, or 
similar bodies of water; in commercial 
and industrial proqesses; irrigation; or 
in ·any other uses whereby a continual 
groundwater . discharge may o·ccur shall· 
'linrl.,t such·. discharges by taking . 
·c.onserVa:tion · steps· established by the 
Oepartrrien:t. ·:Fail\l.r§!· to comply with this 
section shall res\.lit in the rejection of 
th~ pel:mi,t appl:icci:tion. 

2. Ap.y person . liav~iig ·. an existing well 
whereby . a . continual discharge occurs 
shall be . required to take whatever 

. conserVation . E!teps . the Department may 
deem necess~iy . to prevent such 

· d~s~harges. ·.· J;i"aiiu:r;~ · to comply with this 
.•. sectib~ is . a mi.sdemeanor and upon 

conviction the violator shall be fined a 
· · • 'rilinimum of· tweiity~f':ive ($25. oo) dollars 

··per day u:P. to .a .maid.mum of five hundred 
($500 .•oo} ,dbiJ,.ciq::s per day with each day 

·such viol'atfon · of this section occurs 
constitut'ing a separate offense. 

C. The Depart:ment shall take whatever steps it 
deems . ·necessary: . ~o. conser-Ve groundwater 
obtaine(f.by way of private water supplies for 
cooling, refrigeration ·. and air conditioning 
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section 12 

systems. The Department shall require the 
reus.e of water ·for cooling through the use of 
cooling towers, evaporative condensers, or 
some other such. device or method approved by 
the applicable code. · 

D. All residential, commercial and industrial 
heat pump systems, shall be a horizontal 
closed loop system with no discharge. The 
design of such heat pump systems, shall be 
approved ·by the applicable code, and the owner 
Sh~ll have a val:!d mechanical permit. 

E. Non-aqueous.hea~ pump systems shall be 
prohibited. 

AVAILABILITY OF PUBLIC WATER 

12.01 Public Water Available To A Premise 

. --. 

A. Public water shall be deemed available to a 
premise other than a subdivision when it is 
located within' three hundred {300) feet of 
said premise. · 

B. When ·proposed . subdivisions are comprised of 
premises used or intended for human habitation 
or other establishments where a wate.r suppl.y 
is pr may: be us~d · for human consumption and
where such subdivision is located within one 
quarter (1/ 4) .mile of public water 
distribution facilities in existence in a 
dedicated right-of-way, the developer of such 
subdivisio.n shall extend the water suppl.y 
mains and.connect all J,.ots thereto. 

C. The distance betweE;m an exis.ting water main in · 
a de~icated right . .., of -way and a premise or 
proposed, subdivision shall be measured by an 
aetual or . imag~nary straight line upon the 
ground or-in the.air between the point within 
the premise or subdivision nearest to the 
existing WCl,ter main. in dedicated right-of-way 
and th,e point where the existing water main in 
a dedicated. right: of-way comes into closest 

. proximity with the premise or proposed 
subdivision. 

D. The connection to a public water supply shal.l 
be made in accordance with the requirements of 
all. appl~cable rules and regulations of any 
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l- J 
county, state,· · or municipal agency ha.ving 
jurisdiction thereof~ 

E. The provisions of this section relate to 
. single~ family; ·multi- family, commercial and 
industrial- zoned lots arid are applicable to new 
subdivisions, and existing subdivision$ which 
are unplatted or unJ:-eco~ded. 

F. The provisions of' this. section shall not apply 
when a utility cannot provide a public water 
distribution syetem: . due .· · to'_ the- utility's 
franchise limitation. or the inability or 
unwillingness of ·a· city to eXtend its public 
watE7r distrib\ltion·systein. 

G. The construction of a well shall not be 
permitted at a premise where public water is 
available' and which said water supply has a' 
yield and· pufup capacity to provid~ the 
quantity of water· which the user has stated is 
necessary for purposes for which the water is 
intended to be used unless otherwise provided 
by this code. · 

H. When a public water system (pws) i's available 
.to a residemtial ' premise the potable water 
·shall be obtained from the public water 
system~ A · well may be approved by the 
Department for construction on a residential 
premise where public water is available under 
the following circumstances: 

l.. For filling a lake, providing such lake, 
pond· or simi1ar cont~nuous })ody of water 
is not· les·s than one· (l.l acre in size, 
with ·the total parcel· of land being no 
less than four' ( 4) acres .. in ~ize. 

2 ~ For ·irrigation, provided su(!h parcel of 
lan.d is 'no l·ess than four· (4) acres in 
size. · 

3. For watering · livestock, provided the 
parcel of land to. be served is no less 
than four (4) acres in size~ 

I. A well may be approved by the Department for 
construction on a conunercial and/or 
industrially zoned. pr~inise where pllblic water 
is avciilable; provi~ed the owner demonstrates 
to the Department that no reasonable 
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12.02 

12.03 

alternative water supply to the proposed well 
exists. i'Qe potab~e water supply shall be :~ 
obtained from the public water system. J 

_ J. The construction of a water well or any other 
type of well regardless of use on a lot or 

·· premise less tlifin four ( 4) acres in size 
utilizing a septic tank system for sewage 
disposal, shall not be permitted by the 
Department. · 

Public water Not Available To A Premise 
. . 

A. Public water shall be deemed not available to 
a.·premise if it.is located a distance greater 
than three hundred {300) feet of said premise. 

B. Publi~ water ·ma_y be. de~ed not available to- a 
ppremise if . -the . topography and land surface . 
features are su,ch tmtt they economically or _ 
structv.rally prevent connecting to public 
water. 

Auxiliary Intake 

No auxiliary intake for a potable water supply 
shall be made or permitted ~nless the source and 
use of the aUxiliary supply _and the location and J 
arrangement of the intake are approved by the -f. 
Department in writing.. · 

Section 13 INJECTION WELLS_ 

No irij ection wells of any type . shall be allowed in 
Memphis and Shelby County f_or the injection of surface or 
groundWater, or chemically or thermally altered water, or 
any other· fluids into .the underground formations. No 
:well constructed shall be used for recharge, injection, 
or disposal purposes. Injection wells for the purpose of. 
improving groundwat~r qual~ty may· be considered under 
Section 14. 02, but approval of these wells will not 
release the appellant of any applicable requirements 
under state or federal law for the remediation of 
contaminated groundwater or materials at the site. 

Section-14 -- VARIANCES 

14.01 -- Existing Wells _ 

Wells in existence on the effective date of this Act 
shall be required to conform to the provisions of these 
Rules and Regulations, or any rules or regulations 
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adopted pursuant thereto, where such provisions relate to 
assessment of fees, cr:oss connection control, improperly 
maintained wells, abandoned wells, and wells constructed 
·in such a way· that. create serious health hazards, and any 
·other~tems deemed necessary by the Department. 

. . . ~ ": -. . . . . . 

14.02 -- Ap,peals -- Procedure 

. Any person who. feels aggrieved by an order of the 
Departme:nt i~sued ·pursuan.t '.to· these Rules and Regulations 
shall be ·entitled to a · hearing before the Board upon 

. request .. ·. 

A. • _The a6ard shall have and exercise the power I 
dl,lt,y and r~spons:ipility to hear and decide all 

·.matters concerning_ a variance to o'r an 
·. ejcception· taken ·to any decision, ruling, 
· r$qiiirement:, ·rule, regulations or order of the 
-':Boq.:td or the Department. Such appeal shall be 
roade" ~ithin fifteen' {15) days after receiving 
no~ice of such deci13ion, ruling, requirement, 
rule, regul'ation, or order by filing a written 
notice of appeal di~ectly to the Board 
specifying the grounds thereof and the relief 
requested. Such an appeal shall act as. a stay 
of decision, rtilingi requirement, .· ruie~" 
regulation, or order in question until the 
Board has taken fi.nal action on the appeal,
except wheil the. Department has dete:pnined that 
a health ha~ard exists. ~e ::aoard shall, not 
l;e·ss than thirty (30) days ··_after the date of 
th.E4 re·ceipt of the notice of appeal, set a 
date for the hearing and shall give notice 
thereof by certified mail to the interested 
parties. · ·. · · · · 

' a. Hearing before the. Board shaJ.l be conducted in 
. the •following manner: 

( 1) The technical secretary of the Board or 
his/her representat:;ive .··shall act . as the· 
hearing officer to con.du·ct such hearing·. 

(2) Any- person making an appeal may appear in 
person or by agent or attorney and 
present evidence, both written and/or 
oral, pertinent to the issues involved 
and may ·examine · and cross-examine 
witnesses. 

(3) All testimony shall be presented under 
oath and recorded. The :Board is 

34 



. . · ·~ ·, 

(4) 

,I .. 

authorized to have all such testimony 
transcribed _and a transcript of such )j 
testimOny shall be made available to the J 

-appellant or any party to the hearing 
upon __ payment_ of the -normal fee 
established by ·the Department. 

. . ' 

After due consideration of the written 
and oral statements _and the testimony and 
arguments submitt~d at the hearing upon 
such.· .appeal ·or upon def~ul t in appearance 
of the appealing party _on the date 
specified in the formal notice of the 
Jlearing, the Board shall issue and enter 
:·such final :order to ·make such final 
det:erndnation . as, it shall :.' deem 
appropriate, wit;hin thirty (30) days of 
the ·hea~ing date and shall immediately 
riotify all interested parties thereof in 
writing by certified mail . 

c. An· appeal f:J;:"om the Board shall be to a court 
of competent jurisdiction in Shelby County 1 

Tennessee. -· 

. RULES AND REGULATIONS OF THE DEPARTMENT 

The Board shaii adopt and amend rules and regulations !} 
reasonably: necessary to effectuate the policy and )' 
standards · and intent declared by these Rules and 
Regtilatfons 1 -._.not · inconsistent . with these Rules and 
Regtilations or with the constitution or laws of the 
st·a.b~. · · 

Section 16 -- CONSTITUTIONALITY OF ORDINANCE 

If any part or parts of the.se Ru.les and Regulations~_shall 
be declared unconstitutional it shal1. not affec.t the 
validity of any other part of these Rules; and 
Regulations. 

Section 17 -- CONFt.IcT OF 'LAWS 

All laws and parts of laws in: conflict with the 
provisions _of these - Rules and Regulations shall be 
repealed upon a,qoption of these Rules and Regulations. 

section 18 - - ENFORCEMENT .AND PENALTIES 

18.01 Enforcement 

A. If"·the Department determines that the holder 
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18.02 

B. 

c. 

D. 

Penalties 

of any per.mit issued pursuant to these Rules 
and Regulations has violated any provisions of 
this act, or any rule or regulation adopted 
pursuant thereto, the Department may suspend 
or revoke any such permit. The Department may 
place on probation a person whose permit has 
been suspended. The Department may reprimand a 
permittee for a violation of this act or a 
rule or regulation adopted pursuant to these 
Rules and Regulations • · · 

The Department may petition a court of 
competent jurisdiction for injunctions or 
other appropriate relief to enforce the 
provisions of these Rules and Regulations. 
The attorney of the appropriate jurisdiction 
shall represent the Department when requested 
to do so. 

Any person who willfully violates any of the 
provisions of these Rules and Regulations is 
guilty of a misdemeanor. 

Any well owner who knowingly causes or permits 
a hazardous or potentially hazardous condition 
to exist due to well construction or any other 
reasons as outlined in these Rules and 
Regulations which could cause deterioration of 
groundwater aquifers in the system shall 
forfeit his right to an approved, certified 
permit. He shall also be liable to 
enforcement action. 

The well driller or any other person who fails to comply 
with these Rules and Regulations or the rules and 
regulations promulgated hereunder shail be guilty of a 
misdemeanor, and upon conviction be fined a ndnimum of 
twenty-five dollars ($25) per day or a maxllnuffi of five 
hundred dollars ($500) per day and each day such 
violation of these Rules and Regulations occur shall 
constitute a separate offense. 

36 



Appendix C 

NSA Mid-South Well Location 

Overview Maps (Northern and Southern Sections) 



Appendix D 

Well Construction Logs 

NOTE: The following well logs are not available: 

GCOl 007G08LS 

N76l0l OPCOl 

P\VNl 007GMCNA 

PWN2 020GPZ01 

R\VY09 020GPZ02 

RW-01 020GPZ03 

817201 039GPZ04 

TWOl 039GPZOS 

005G04LS OOSGOSLS 

757B2LD OOSGOSLS 

757B3LD 757H4LD 

005G09LS OBGG03UC 

Williams Harris 

.Jones Well 



RCRASITES 
Well and Boring Logs 
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EnSafe/AIIen & Hosha/1 Monitoring Well BG1LF 
(BGMW01LF) 

~ 

~ ~ f 
!!!;! 1 ~· d GEOLOGIC rESCRIPTION $ WB.LDIAGRAM 

~ 
.. 

I ~ ·~ e 
M .... 

S~ty loam with roots. 

Sill, clayey, light brown, moist. 

80 8.1 

100 1.2 Silt, clayey, light brown, laminated, some organic 
inclusions. moist, low plasticity. 

01 c:: 
-.; 

3 125 BG ML Silt, clayey, brown to reddish brown, becoming 
10 
u 

more plastic. Qj 
.! .. 
io 
u 
c:: 
10 

4 120 BG u 
Silt, trace clay, slightly plastic, moderate yellow > 

CL. 

brown. 0 .qo· 

.c. 
u 
UJ 

5i 
5 120 BG Silt, some clay, yellowish brown to yellowish gray, N 

trace.s of organics, staining, slightly plastic, 
moist. 

6 110 BG 
Sand, fine with sill and gravel, yellowish orange 
to reddish brown, moist to wet. 

Sand, silty with clay, yellowish brown to brownish· 
7 82 BG gray. Some light brown mottling, some gravel, 

stiff, slightly plastic, moist. 

Sand, fine to coarse grained with gravel, some 
silt, dark yellowish orange. 

8 60 BG 
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EnSate/AIIen & Hoshall Monitoring :Well BG1LF . 

'ii 

GEOLOGIC [£SCRIPTION ·t · WELL DIAGRAM 

Sand, fine, dark yellowish orange to yellowish 
gray, terrigenous layers, wet. 

Clay, sandy and silty, medium gray to moderate 
dark gray. · 

12 100 BG f.KL.&Zt--+---------------..:..----1 
End of boring at 68'. 
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EnSate/ Allen & Hosha/1 Monitoring. Well BGtLS 

( ) 

~ j 
§ 

~ 8 I 
·GEOLOGIC [£SCRIPTION 

~ ~ 
,::::! 

~ ~ 
Silty loam wlth.roots. 

Silt, clayey, light brown, moist. 
~ .!! 0 c;, ·c 

0 

80 8.1 tJ 

100 1.2 ML Silt, clayey, light brown, laminated, some organic i:: 
Q) 

inclusions, moist, tow plasticity. ~ 
0 ., 1:) 

u c: 
> Ill 
A. 

., 
0 

\I :2. N ...... 
j 3 125 BG Silt, clayey, brown to reddish brown, becoming 

., 2 
0 

1 
more plastic. 0 

j_ 

4 120 BG 
Log information taken from the boring for the 
lower fluvial at BG-1. 

/ 
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EnSafe/AIIen & Hosha/1 Monitoring :Well B61UF 

. 80 8.1 

.100 1.2 

. 3 ;125 86 ML 

4 120· 86 

5 120 86 

6 110 86 

sc 

7 82 86 

8 60 86 

GEOLOGIC CESCRIPTION 

Silty loam wlth:roots• · 

Silt, clayey, light brown. moist . 

· Silt, clayey, light brown; laminated, some organic 
Inclusions, moist, low plasticity. 

Silt, clayey, brown to reddish brown, becoming 
more plastic. 

Silt. trace clay, slightly plastic, moderate yellow 
brown. · · 

; 

Silt, some clay, yellowish brown to yellowish gray, 
traces of organics, staining, slightly plastic, 
moist. 

Sand, fine with silt and gravel, yellowish orange 
to reddish brown, moist to wet. 

Sand, silty with clay, yeUowish brown to brownish 
gray. Some light brown mottling, some gravel, 
stiff, slightly plastic, moist. 

Sand, fine to coarse grained with gravel, some 
slit, dark yellowish orange. 

,:,. 

1 

_!} 

u 
Iii ... 
c 
(' .... 
r 

.1.... 
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EnSafe/ Allen & Hosha/1 Monitoring Well BG1UF 
(BGMW01UF) 

Project NAS·Mi:!Jri;Jiis -,. LocatiM: ~TN. ~Site#l \ r --~-=Pro.;.:;ject~No.:.;.::::-::" =/IIXJ94~~~-----------H--SUf;;.:_ace __ EJe_v_alia_.--...,..: .... teet,.,..;.;..;...msl,_,_,__ ____ __...;;.-.;.;,·<'..-..---___ _. 
Stcrted at m5 on 1-14-95 TOC Elevaticn: 288.68 ff!et tits/ -

\_ 

tfJng Conpany: 1\txth Stcr ~ Total Depth: 48.0 fe¢< · .) ,_ . '. _--_ 

\_.s5-" ;_ 
~· 

:.;: ~~:.:_~· y ~t: 

- 70.-; 

75-
, 

80'"" 

GEOLOOIC IESCRIPTION. 

Log information taken from the boring for. the 
lower fluvial at BG-1. 
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'· .. ·.· 

WELL DIAGRAM 
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EnS a tel Allen· &'· Hoshall Monitoring· Well BG2LF 

75 BG 

2 50 BG 

ML 

3 87.5 BG 

4 75 BG 

5 100 BG 

GP 

6 108 BG 

Fm and roots. 

Silt, clayey, yeaow brown to gray brown. moist, 
soft. 

Silt, claye.y, yellow gray to olive gray, stained 
yellow orange, laminated with orange to brown 
thin striations. 

Silt, clayey, light olive gray to yellow gray with 
Iron staining, trace gravel. 

Silt, clayey, light olive gray, less Iron staining. 

Sand, silty, trace clay, some gravel, yellow brown 
to gray brown. 

Sand, medium to coarse with gravel, orange 
brown to yellow. 

Sand, fine, with trace gravel, grayish pink to 
grayish orange, some yellow orange mottling. 
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EnSafe/Aflen&Hoshafl ·Monitoring Well BG2LF 

GEOLOGIC CESCRIPTION, wa.L DIAGRAM 

:.;.\: 

Same as above but dark yellowish orange. 

7 90 Sand, gravelly, silty, dark yellowish oran~. wet. 
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8 IOQ Sand, very fine to fine, silty, traces of clay, 
u en 

yellowish gray to grayish orange. e 
~ iii 
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Sand, fine, clayey and silty, moderate gray to ~ 
sc brownish gray, laminated, soft to stiff. 0 

'E 
Cl) 

..A.. 
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EnSate/AIIen: & Hoshalt Monitoring Well BG2LF 

GEOLOGIC t:ESCRIPTION WELL DIAGRAM 

1 
End of boring at 87'. 

J.' 
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EnSafe/ Allen & Hosha/1 Monitoring Well BG2LS 

~ 

~ ~ 1 
lE ~ M 

75 86. 

ML 

2 50 86 

3 87.5 86 

GEOLOGIC rESCRIPTION 

Fill and roots. 

Silt, clayey, yellow brown to gr~y brown,. 1110ist, 
soft. 

Silt, clayey, yellow gray to olive gray, stained 
yellow. orange, laminated with orange to t:>rown 
thin striations. 

"0 r 
~ 

~ 

4 75 86 f-U-I.LJt-+------------..:_----!.-06\A 
Log information taken form the boring for the 
lower fluvial well BG-2. 

iii 
Ill .., 

WELL DIAGRAM 

c; 
cu 
cu 
u 
"' u 
> 
Q. 

0 
ci 

j_ 
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EnSafe/AIIen & Hosha/1 
. . ·. ~· .. 

Monitoring' Well BG2UF 
( BGMW02UF). 

GEOLOGIC CESCRIPTION WB.L DIAGRAM 

·rs BG 

2 50 BG 

ML 

3 87.5 BG 

4 75 BG 

5 100 BG 

GP 

6 108 BG 

FiU and roots. 

Silt, clayey, yeHow brown to gray brown; moist, 
soft. 

Silt, clayey, yellow gray to olive gray, stained 
yeUow orange, laminated with orange to brown 
thin striations. 

Silt, clayey, light olive gray to yellow gray with 
iron staining, trace gravel. 

Silt, clayey, light olive gray, less Iron staining. 

Sand, silty, trace clay, some gravel, yellow brown 
to gray brown. 

Sand, medium to coarse with gravel, orange 
brown to yellow. 

Sand, fine, with trace gravel, grayish pink to 
grayish orange, some yellow orange mottling. 

iii 
cu ... 
cu -c 
0 -c: 
cu u 

t 
"tl c. 

"' ... 
0 
N .... 
S! 

1 j_ 
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EnSatelAIIen & Hosha/1 Monitoring Well BG2;UF 
{BGMW02UF) 

project . ~JAR f.tetr(:lis _ -~ · Locaticn: ,..;gton. TN. £Jai:kg'otnd Site 1.2 
{ Ji· · Project No.: NXJ94 , . . . Srface Elevatiort 21!78 feet msJ \ ~-~~~~:.:..:-:-::~:----"~--------lr__:~~~::.:.:;.;;...::;..;:;_;:..:.::;:..:...:;;,:.:...,_ __ ~_.;...;...:,_.;__ _ _. 

_5_t~~at0745cn1-17-95 .·. TOCEJevatiac 274.74feetmsl 

! 
~-

BG 

'55 •. \ 
.' .. •, ... ,,. 
I~ 

. ' ·.·· 

. r 

. '· . 

: ·,eo- ·.·· 

;- · . 

. ·. 65-
. ;:,. .·;·: 

·. 75-

j 80-

'7i5 

GEOLOGIC CESOUPTION 
f 
~ WBl DIAGRAM 

§ m 

I d 
~ _, 

~ 
~~-. ~ 
.0, 
~-.·( GP 

-~~~ . Same as above but dark yellowish orange. 1 
~-----'---~1"""8 

Log information taken form the boring for. the 
lower fluvial well BG-2. 

. .-: = -~-:- . 

~ - ':. 

/.: .~. 
.. {; .~. 
:- : 

~ 

I 
'0 
0::: 
10 ., 
0 
N 
'-
5! 
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EnSafe/AIIen & Hosha/1. Monitoringi.-weu BG4LF 

100 BG 

100 BG 

ML 
3 100 BG 

.ol 100 BG 

5 100 BG 

GP 

GEOLOGIC r:ESCRIPlJON ~.· 

FiR and debris. 

· Silty clay; pale oHve with·. reddish brown· mo~tllng, 
smt · , 

Clayey sill, yellow gray to yellow brown, mottled 
with reddish brown. 

Clayey sill, yellow gray to yellow brown mottled 
yellowish orange, laminated. low tllasticity. 

Sill, medium gray, massive, low plasticity, traces 
of iron inclusions. 

Sill, clayey, medium gray stained yellowish 
orange, plastic . 

Silt, clayey, yellow gray to oUve gray. 

Sand, silty, with gravel, yellowish gray to 
yellowish brown, mottled yellow orange, moist to 

. W8.L DIAGRAM 

Page I of 2 



EnSafe!AIIen & Hosha/1 , Monitoring Well BG4LF 

§ 
'it 

I 'f 

1 I 
GEOLOGIC IESCRIPTION .E Will DIAGRAM 

·!i! 
~ ~ . M 

6 108 BG Gravel, sandy, fine to very coarse sand, traces 
of silt, wet, yellow gray. 

a 
c: ;;; 
ID 

7 100 BG u 
4i 
.J!! ... ., ::> 

0 
Co 0 
'0 
c: 
ID 

·u 
> a.. 
0 .., jij 
~ 

., 
u 

., 
(/) .!! 

' ' Ei "2 
j .2 __.. 

~ c: 
8 90 BG Same as above with color changing to dark 

., 
yellowish orange to moderate yellowish brown. 

+ 
u 

r c: 
Cll 

~ '0 
u ~ ., 
(J "' > 0 
a.. N .... 

9 85 BG 0 5! 
;;; 

1 
0 
0 

Sand with clay, sand is yellow gray stained 
1 

yellowish orange, clay light brownish gray, moist 
to wet. 

.J!! 
Sand, very fine, clay, medium dark gray, olive '2 

sc .2 
black laminations. c: 

Cll 
D 

10 100 BG ..i... 
End of boring at 76' 
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EnSafe/Allen & Hosha/1 Monitoring ·well BG4S ., 

100 BG 

2 100 BG 

GEOLOGIC CESCRIPTION ·.•. 

';:,.•, 

Fill and debris. 

'-':-

Silty clay, pale olive with reddish brown·mottling, •· 
stiff. 

ML Clayey silt, yellow gray to yellow brown, mottled 
with reddish brown. 

Clayey silt, yellow gray to yellow brown mottled 
yellowish orange, laminated, low plasticity; 

3 100 BG ~'-1.4--+--------------"'-;....._----1 
Log information taken from the boring for the 
lower fluvial well bg-4. 

c; 
IU 
IU 
t3 .. 
u 
> a. 
..: 
.2 .. 
& 
0 

j_ 

.... -::> Ill 0 ., 
~ ... 
a ., 

+~ d 

r 
'0 
C" 

' ' 
jj 

' g 

1 
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\_) 

EnSate/Allen, & Hosha/1; · \'- -Monitori'ing WeU'. B.G4U_F 

100 BG 

2 .100 BG 

ML 
3 100 BG 

4 100 BG 

s ·too as 

GP 

GEOLOGIC rESCRIPTioN 

Fill and debris. 

Silty clay, pale olive with reddish brown mottling, 
stiff. 

Clayey slit, yellow gray to yellow brown; mottled 
with reddish brow'n. 

Clayey silt, yellow gray to yellow brown mottled 
yellowish orange, laminated, low plasticity. 

Silt, medium gray, massive, low plasticity, traces 
of iron inclusions. 

Silt, clayey, medium gray stained yellowish 
orange, plastic. 

Silt, Clayey, yellow gray to olive gray. 

Sand, silty, with gravel, yellowish gray to 
yellowish brown, mottled yellow orange, moist to 

Cl 
C· 
-.; 
II) 
u 
ii 
.!!! 
"' 
&, 
"D c 
II) 

-::> 
0 
a 

T 
_L 
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EnSafe/'AIIenliiHoshaiJ.: , :.:.Monitdring·.:weu BG4UF · 
(BGMW04UF) . ;; - :·. ,' : 

-~- ... .... ... 

froject No; f:P»> ... _ .· · ·. ':• 

Stated at KXXJ m ~8-Q?_ .... -·::) ' TOC Elevaticn: feet msl ·: · .; · .: '. · · · · • 

··rf··-~ ·ss ·.· ···"C. 
.· •.'·.' 

-~;~--45- ·, 

·~~r. ·· ··.· 
lft-f 

-~-

··.·:> 

'/70 
I• 
I )c-: [:.•: 

.·· 

80-

§ 

I 
~v·. <:: 

a :toe ee · ~~ 
~---~ 

.: ·9< 
. p~--:~ GP 

7 100 BG . ~< 

~·.·~ 
.9~ 
.\) .. G 

8 90 BG 

: 

Total Depth: 50.0 teet c ·· .. ,.,, ·. ·~''(. -,_,._ .. · 

Wei Screen: 40 to 50 feet · ·. · - · ;. · -· · •· · 

GEOLOGIC rESCRIPTION 

Gravel, sandy, fine to very coarse sai\d~ traces 
of silt, wet, yellow gray. ; · - ; ; 

: ' ~ ! ~ ~ . 
. \~ . 

: ' ~- : . 

.. 
'· 

i..og i~tormat,i9!'1.·t~k~ from the boring. tor: the 
lower fluvial well bg.;.4,. . ' .. 

i•. 

.:, 

. . ·.: 

. ·-· waiDIAGRAM 

. I :·.·.i 
. : --~~:>.: 

.: :~;-~.:;:;. 

;: 
.~~- :. 
.: - : 

..- .. 
:-: :·; = :: 
: - : ·'·-·· 

'0 

i ., 
0 
N -5! 

f) 

/ .; 

I 
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) 

"' 0 
0 
<)I 

~ 
0 

EJUS.IIFE BORING LOG OF OBGG04UC 

·--
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 

: 1420 7/27/98 
: 0830 7/28/98 
: Rotasonic 

Northing 

Easting 

(Page 1 of 1) 

: 387054.40 (estimated) 

:811514.20 (estimated) 

: 266.34 (estimated) 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 

: Alliance Drilling 

:D. Ladd 

TOC Elevation 

Total Depth 

Well Screen 

: 105 feet 

Project #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 264.30 

o- 264 

· s- 259 

10- 254 

15- 249 

20- 244 

25- 239 

30- 234 

35- 229 

40- 224 

45- 219 

so- 214 

ss- 2o9 

60- 204 

65- 199 

70- 194 

75- 189 

eo- 184 

es- 179 

go- 174 

95- 169 

100- 164 

105- 159 

110-

Sl 
1'i. % 
E Rec- PID 
Jl overy (ppm) 

r--

1 100 

1--

2 110 

1--

3 110 

1--

4 100 

en 
u en 
::J 

DESCRIPTION 

Fill and debris 

Silty day, pale olive wf reddish brown mottling, stiff 

Clayey silt, yell gray to yellow brown, mottled wf reddish 
brown 

Clayey silt, yellow gray to yellow brown mottled wf 
yellowish orange, laminated, low plasticity 

ML Silt, med. gray, massive, low plasticity, traces of iron 
inclusions 

Silt, clayey, med. gray stained yellowish orange, plastic 

Silt, clayey, yellow gray to olive gray 

JC£~1--t .. ·········· ............................................................................ . 
·t:~-!~ 

}:.~:r~~ 
:r:~:t~s~-

-~~fm 

~i~~i; GP 

:r~:.~ :;;::.7· 
::~:.7· :;<~7 

L~ttf! 

I 
I 
~ ~ sc 

Sand, silty, w/ gravel, yellowish gray to yellowish brown, 
mottled yellow orange, moist to wet 

Gravel, sandy, fine to very coarse sand, traces of silt, wet, 
yellow gray 

Same above with color changing to dark yellowish orange 
to moderate yellowish brown 

Lithology above 69 was taken from boring log of 
BGMW04LF 

!\ ...................................................................................... / 
(69 - 71) Sand, very fine, and day, med. Lt. gray mottled w/ 
dark yellowish orange, contains gravel at very top, wet 
(71 - 75) Sand, very fine, and day, med. Lt. gray, 
micaceous 

(75 - 85) Sand, very fine and clay, med. Lt. gray to olive 
gray, almost no day from 76 to 79, clay content increases 
below 79 and contains scattered clay seams, micaceous, 
lignitic, especially from 83 to 85, wet 

(85 - 95) Same as above, very lignitic, wet 

(95- 103) Same as above, clay seam from 99 to 100, ligniti< 

(103- 105) Clay, sandy, med.light gray to olive gray, 
lignltic, hard and stiff ~ f.L--l.J.--L_....t.:<o.:.i:.:L'-'1----1 ........................................................................................ . 

.•' ..•.. 
~-~ ·-~ 
.•· .. •·. .. . .. -. .. . 

-~~- ·-·~ , ...... 
.. ~~ •-\ 
-·: 
-··· -··· 
-~-~ ·-~ 

:-·~- ·-~~-... 
-:.~- •-\ 

: 93 to 103 feet 

-:~ •-\ 
~- ~ 

~ ~-··~Seal p: 
f.'' ::<~sand Pack 

wl-0.010 Slotted Screen 

d1 



(_) 

~n$ate!Aiten & Hoshall Monitoring Well BG5S. 
8orlng sass 

. Wa.LOIAGRAM 

75 BG 

ML 

2 75 BG 

Silty loam with roots. 
.:·· 

S~lt, clayey, yellOwish brown to yellowish gray, 
w1th orange brown mottling, moist;· pl~tlc. 

· .. •; 

•.'· 

:1 

Silt, clayey, medium gray, massive,;~or~t. 

3 125 BGru"t--t-~~~~~~~----~~--------~ 
Log information taken from the boring for the 
lower fluvial at BG-5. ' . , · 

. ;.·· 

'0 
<=. o·· Cll 

> ... 
a. 0 

0 
N ..... 

-;;; 2 
q 

1 
0 

j_ 
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·r-

·t 75 BG 

2 75 BG 

ML 

3 125 BG 

~4 105 BG 

GP 

Moni~priog. _Well. BG 5UF 
- . - . •. 1.,. -. ~ ;... ·. ·. '·--~ : -~; 

· · Boring· BG5UF BGMwosu: 

SiltY loam with roots • 

. Silt clayey, yeUowls~ brown to y~i.h gray, 
· wlthcorange b.rown mottling, molst.:~tic •. · 

. ·:-:~ ~ -~_-.: ·~; . 

: ·::_ .· 

Silt, clayey, medium gray, m'asslve.· ml)jst . . ' 

Silt, clayey, medium gray to blue gray with 
orange brown mottling. 

Silt, clayey, light brown gray to orangish brown, 
mottled, gravel. · 

Sand, silty and clayey, moderate brown to 
brownish orange, trace graveL 

_}-~ 

11 
I! 
a; 

i .c 

Page 1 of. 



EnSafe/AIIen & Hosha/1 
Monlt,oring Well BG5UF 

Boring BGSUF (BGMwosuF) 

· Pro~ NAS·f.lenp/is . .. 
·· ProieeiNO: MJ(J{J4 

sta-ted at 1440 m r~95 · 

! 
9 a.. 

BG 

) 55~ .. 
;:, .. 

8 100 BG 
:_: -'·.· -;·-

~: ·· .. 

·.~ · ... 
75-

/ 8Q-

· · Sufac:e Ele'latiOrC teet msr -._ -.. 
:, 

<iii-

§ 
~ 

f 
5::1 -. GEOLOGIC IESCAIPTION_ s 

! ... ~; ~ 
~~-~ 
-~~ 
~·:~ Sand, ~lty and graveiiy; brownish gn:iy to 

-~~ orangish brown, llitilst. . ' - i • ; -

p-:~ 
·~( GP 

Sand, fine to coarse grained with gravel, • 

R:<? yellowish gray ·to grayish orange. 

-9~ ~<~ 
~--~ 
·9c 
~--~ 

Log information taken from the boring for the 
lower fluvial at BG-5. 

ID 
!!! 

wELL DIAGRAM 
Ill -c 
.s c: 

~ 
~ 

I ~· -~ 

+ .. 
. - i 

ii :- : 
Gl 

: = ~. 
'0 

t; ! = i :5 
"' :- : 
u : - ~ "' 0 > ! = i. N a.. ...... 
0 : = i 2 - : -;; = ~ 1 i5 
0 ·! -: 

l. =} - ·. 
&.1 
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.'··,. 

75 BG 

{. 

2 75 86 

ML 

3 125 BG 

4 105 BG 

GP 

·Monitoring Well· B65LF 

··GEOLOGIC CEsrniPTION 

Silty loam with roots . 

. . ~llt.J;!.ay~Y,.;Y.ello!11$h .b~own to yeltoWish..gray, 
. with 'or,~l;lQe·~ro~in'moitHng, moist, plastic •.. 

,··.'·- !". 

Silt, clayey; medium gray, massive, moist. 

Silt, clayey, I!IBdium gray to blue gray with 
orange brow~ mottling. 

Silt, clayey, light brown gray to orangish brown, 
mottled, gravel. 

Sand, silty and clayey, moderate brown to 
brownish orange, trace gravel. 

_/.' 
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-g 
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i-·-

EnSa.fe/AIIen & Hosha/1 Monitoring_ Well BG5LF 

--- (BGMW05LF) 
Project: NAS Nt!trr;hs ··:>·> -- Locatim: Hfll}ton, TN. Backgrotnd EiJe #5-
ProjeCt No.: N:Xl94 - --- •fo; -- Strface Elevation: feetmsl 

Sta-ted at 1440 en H2-95 -- TOC EJevatiCn feetmsJ -- --- --

C~ed at 1540 ml-12-~ .. :c ;{· .. ~·: .~ Depth to GrOIIldwater: feet Meast.red: 

()'~ Method: Rotasaic . - GrCUlelwciter Elevation: feetmsl 
. ~· . . 

.. ;.::·.·-:.... ---

~~ AtxthStiT~'>' -- . ~~ . Total Depth: 88.0 feet -.. ··-

GeoiO!:)st Jack aitrichaelcald lir&3m Pwks ... Wei Screen: 66.0 to 78.0 feet-- ---
f-- __ ,_ 

! § 
<ij 

9 -~ ~ m f 
i!=~- g_i ~i :i j I d GEOLOGIC I:ESCRIPnON W8.L DIAGRAM 

~ ~ 
<=! ~ ~= :::::J(I) ~(/) Ul ~ ~ 

~ 
lV·.-: 
.9; 
~-.-~ 

Sand, silty and gravelly, brownish gray t"9 . 
5 108 BG . 9; oranglsh brown, moist. 

45-1\ ~---~ 
. <:i Sand, fineto coarse grained with gravel, 

Q·-.-~ yellowish gray to grayish orange. Cl 

-& . . <i Ill 

~---~ 
u 

50-
Qj 

.!! --9. 
., ::> 

io 
0 

~-.·~ OJ 
"0-c:: 

-9~ 
Ill 
tJ 

~ Q-.-~ > 
~ 

55 0 

-9~ 
..., 

1--- 6 100 BG .&:_ 

~---~ u 
Ul 

-9~ GP 
e 

~---~ c-, jjj 
OJ , 

60- -9< 
OJ 

=E 
~---~ .s c 

-9~ 

f 
Q-.-~ 

65- .'<:7 
I-- 7 90 BG Q·-.-~ - f- .. .. 

. 9: -.·. - ~-

~---~ c:: 
_ .. 

Ill ~. 

Ill - .. '0 

-9< t; c 

70-
cu .. -. ... 

~-.·~ tJ 0 > -. N 

-9< 
CL. -:2 

.- -: g 

~-:·~ 
_ .. .. 

1 0 
- .. 

' -. 
-9< c) -. 

75- Q-.·~ 1 -· - 8 110 BG 
-.·. 

>-

\ ~ Sand, very fine, silty, yellowish gray to yellowish 
...:....;.;.:.. 

~ sc orange, occassional clay casts, very wet. 

80-1-- ~ 
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EnS ate/ Allen-:·&-:Hosha/1 · 

·-
'GEOL.OOIC IESCRIPT1QN . . { 

sc . ., .. :. 

9 90 96~~~--~~~~~~--~~--~ 
End of bOring at 86'. . 

. . ··:.: 

!: 
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)

i· 

'l 
\J 

EnSafe/AIIen & Hosha/1 Monitoting;:Well OBGG06UC 
(BGMW06UC} 

. · . 

Project No.: ()(JfJ-()8420 · 

Stirted at 0850 en 2-29:96,. .. '' 
~~atOOon~~~ ., .. 

GeCllogst J.C. JII.P., QL .. ·.· 

86 BG 

'·.f.--' 

ML 

2 100 BG 

TOC Elevatiat J20,02 feet ins/· · .. 

GEOLOGIC CESCRIPTION k. 
~ 

Silt, mottled light brown and pale •:. ··L 
yellowish-brown, roots 0' to 5', dr,y tcf~~IQhtiY 
moist ..... •· ·· t 

'~ ;_-

. . . ;. t~?~;;< 
Silt with a trace of clay, moderate ·/. ·. ·.·.: 
yellowish-brown to dark yellowish- or~be, ·fairly 
uniform, dry ,~··:·_· :· 

. With.iroli/manganese inclusions and PC!j~ .: 
yellowish-brown striatlons'ftom 10' to 13',; slightlY 
moist · .· .... 

Silt witn.a. trace of clay, moderate 
yellowisti...:brown, iro~n/mariganese staining 
present but iess than above 

Top of Fluvial Deposits estimated at 16'. , 
~~--~--------------------~----~-----+~2 

Silty sand with a trace of gravel, moderate 
yellowish-brown to dark yellowish orange, ·gravel 

SM up to r diameter, moist 

3 110 BG ~1bl--t-------:-------......,--...,._-42m•l2" 
.,•I 

.J\ 

,_11\ 

X 
40-~ 

4 110 

-

.... ~ 
BG ., .... 

., 
·.-· ~ 

·:· ., .... 
.... 

sc_ 
SM 

Sf_ 
SM 

Gravelly sand with silt and clay, .dark 
yellowish-orange stained moderate 
reddjsh_-browri, d~nse (~72 
~~~~--~~------~~--~ 

Gravelly sand, dark yellowish-orang~ \..ith Hght 
·brownish-gray sand·seams; gravel up to 3" 
diame~er, moist. loose ··· · 

(29-44') Cockfield Formation: sandy, very fine 
(see descriptions below) . 

(25-36') Silty sand, very fine-grained, dark 
yellowish- orange mottled with small amounts of 
light olive gray and light brown material, very 
clayey from 28' to 31'. 

(36-44') Sand, very fine, dark yellowish-orange 
mottled with light olive gray, very wet 

WELL DIAGRAM 

Cl) 

E ., 
ID 
(.) 

(.) 
> 
0.. 

0 
'q' 

.l! 
0 
Ill 

e 
N 

--

-··· 

-.. D c;, 

-"-
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EnS a fel Allen & Hosha/1 : Monitoring· Well OBG606UC 

6 110 

7 110 

se:· 
SM 

SM 

CL 

GEOLOGIC CESCRIPTION . 

(44-48.5') SDty sand, very fine, duskY •· •; 
yellowish-brown to dark yellowlsh-browri; . 
contains some llgnitlc ·material · 

Clay, slightly sandy and micaceous, . >gray, 
. with some.lignltic material; More sandy:ne:ar 
48.5~ than below. i ·: · 

!52-63'~ :sand, very fine to fine. light olive•gray 
tci olive gray with ~taees of llgnltic materl81; 
sUghtiy li\icaceous. wet ·' · · 

Slightly clayey from 59' to 62' 

163-:-64') sandY Silt and clciy. dusky 
yellowish-brown mottled with dark 
yellowish-brown, contains lignltic material 

Sand, very fine, light olive gray to 
olive gray, micaceous, contains lignltlc material, 
with dark yellowish-brown silt near top 

Soil boring terminated at 66'. 

·~DIAGRAM 

j_ 
iii 
Q) ., 
Q) 

~ 
.2 
c: 
Q) 
.0 

T 
\ ,_ 
40 

"' 0 
N ...... 
Q 
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~ ) 

_ _., 

EnSa-fe/AIIen & Hosha/1 Monitoring- ,weu QBGG07UC 
(BGMW07UC) 

'·'' 
Loc:irtiiri ~on,· TN. .. BiiCktTotrldL~ #l 

Project No: {)()6-(}842.() .. , ... . . 

Stated at 1306 on 3-2-~. .·· _ .. · .-·.. . 

Geologst a Ladd, l'll'a'ks . , we1 sCreen: so to 6o teet _,, 

.GEOLOOIC lESCRIPJION _,: 

I0-2') Soil, grass. and roots. 

OL 
II I 
I I 
~mM--~------~------~--------~~~-----+3QI 

12~23~) .Slit and clayey silt (see destriPth:ins 
below). : f1;_ 66 BG 

s-1\ 
1--

• 10 

2 70 BG 

' 

•·-

15~ .. 

20 

3 80 BG 

25 '----

ML 

·~ ' ' ''· -: 

Ml 

-'. ~ 

. (2-a'lSilt, moderate.yellowish-;brown's~~sely 
. mottled with-light olive gray, some · 
lron-IIIC!'!Qanese nodules •. 

. (6,-16~) Silt, moderate yellowish-brown);_;~~; 

Very clayey and mois.t from 14' to 16'.> .. 
>· ~ 

(23-27') Silt, moderate yellowish-brown mottled 
wlttlllgh~ olive gray and dark yellowish-orange, 
containing many large Iron-manganese nodules, 
dry. 

Q) 
c 
-;;; 
Ill 
U· 

u 
> 
Q. 

0 
'<I' 

.c. 
u 
(I) 

e 
N 

:; 
0 
0, 

-'--
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· EnSate/A11en & Hosha/1 ·· ·Monitoring: W.ell "OBGGOJUC 
(8GMW07UCl 

l 

30.;. •• 

4 125 BG 

·I 

35-. 

. f-- ·. 

I : 

5 110 BG 

.45 

50-'--

a.-tace Elevatiorr 32LOB feeUTish· ; · ,- .•. 
TOC Ele'latim: 32323 feet iii$/ > · ., ~-· · .. ·· ' ' · · ·. 
Depth to Grouldwater: Jt!OS'ftiiet' .. · · MeasiR<t· . 4/8196 
Gromdwater ElevatiOn: 286.18 teet ms1' " · .. ;: 

;;: . .;,.:•' 

Wei Screen: 50 to 60 feet 

. GEOlOGIC CESCRIPTION ·: WELL DIAGRAM 

.. 

Ml 

··!Hfllf+H'----i------------------..;. . ..;._~· .:"---.;._--1K:1 .. "~., •• I i 
' (27-34') Fluvial Deposits lse~ descrlj)tkJt\,5 

Ml 

p~. 

~-

~~· 
SM. 
GP .. 

~~· 

SM 

: :·.·: .:. 

below). . . ;;;,; 

(27 ""29.5'.) Silt,· moderate yellowlsh-~owal; · 
locally stained dark yellowish-orange contains 
gra~el UP to r In longest dimension, contains 
some sand near 29.5'. · · · ·' 

{~6 
~-----------------~---~~-----J 

(29;5-35'). Silty fine-grained sand ancfgr~vel up 
to 2" in longest dimension, dark: yeiiOW.I~fi.:.orange 
mottled with light brown, light ouve grey, .and 
locally with moderate reddish brown. eont'ains 
some Iron concretions. · · "·'' 

Top of Cockfield Formation estimated at 34'. 

(35-45') Sand. fine and silty (see descriptions 
below). · · ·· 

... 
(35-36') Silty sand, fine-grained, dark:. · 

yellowish-orange, mottled with light brown ~md 
light olive gray, contai!ling splotches of,'' :: 
moderate reddish-brown, wet. • i. 

(36-45') Sand, fine, silty, dark yellowlsh'-,orange · 
mottled with light brown and light oliv~ gl-ay to 
40'. mottled with only light olive gray :froiD 
40-42', wet. · · 

(45-48') Sand, fine-grained, very light;~~Y. 
mottled with dark yellowish-orange at' :4 s·. 
micaceous, wet. · 

(48-60') Sand, fine..;grained, very light gray 
mottled with dark yellowlsh..;orange, slightly 
micaceous, wet. 

1 ~ea1 

~.::1a1. 

-,73.1 

,_ ;_.r 

0. 
a c ;;; 

~ 
u 
> Q.• 

0 

"'' .c 
u 

(I) 

0 ~ -~- !§ 

- f-

iii 
;~ 

II) ., 
.!! c 
.2 
c 
II) 

.&> 

+ .. 
·,. 
' 

...;'- :_ : _L 

I 
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EnStJfe/Allen- &cHosha/1 Monitoring,_W,eii'086_GQ7UC 
(BGMW07UC) 

. __ Pro~ No.: 01JfH)8420 · · · · 
TOC Elevatioo: 32323 feet m$J · ··.·· .·· • -'· 
Depth to l:rolndwater: 37.()5 feet, :.~: i> ··MeclsU"ed: · 4/B/96 

. _ [)"ff~Q_ ~y: -~ Envtcnneniaf.Inc. .·. Tota Depth: 88.0 feet ·· · :·. ,· ·-, 

I 
?,· 

.~11\ 

eo-

7 100 BG 

I 
65-

I--

70-

8 70 BG 

75-~ 

. Wei Screerc 50 to 60 feet ·· .~_.,._ ·, 

)!@: 
::·.·: ...... 

.. -~ ~---~-~ ~-:·.·:· 

... : .· :' ~ 
.. ·::.-.:.-::. 
;·.·:· 

-:.: 

·.::.·.-·: 
~}~-;-}. 

· ... ~ ~ ... ~---- ~ 
·:·.·:· -:.-: 
:·.·:· 

SM 

SM 

GEOLOGIC rESCRIPTION • 

,. c1ay -seam near ~u , very wet oe1ow vu •. 

Less yellowish-orange mottling from 58' to 60' 

Pale red material near 59' 

160-63.5') Silty sand. fine-grained, dark 
yeUowlsh-orange mottled with very light gray, 
contains dark yeHowlsh-orange and moderate 
reddish-brown iron staining, wet. 

(63.5-65') Sand, fine-grained, very Ught gray, 
wet. 

165-72') Slightly silty sand, fine-grained, very •: 
light gray mottled with dark yellowish-orange, 
contains some dark yellowish-orange and 
moderate reddish-brown iron staining, wet. 

I 

~~--~------------------------------~~~ ::. · · (72-73.5') Sand, fine-grained, very light gray, 
_.,.. SP wet. 

~~r--1------------------------------------~~47~ 
. . . (73.5-76') Sand, fine, very light gray mottled 
::. SP with dark yellowish- orange, with dark 

yellowish-orange and moderate reddish-brown 
d"lninn lr"" wDt 

WELL DIAGRAM 

t: 
Ill 

" t;' ., 
u: 
> 
Q. 

... 

.. 

-·: -. - : 

-: 

_,_ 

--
Page 3 of 4 · 
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-~'ffhSa>teiAIIen···& Hosha/1 Monitof.ingAfSII-P,B.@J~~Q'7lJC 
(BGMW07UC) -~ · ... ...,,;.; •,·,-;:_ ,, .. -''•• ... ,,,.,._,... .. .. . :,: ~-! t.;' ·-:::~ t _: 

. Ding ~·'t"?"•J· AlaneeEnvi'oonientaf.:lti:. 
__ Geo1o9st: a Ladq ~ 1'6ks · ..... 

., 

:>+-

k: ., 

'>':;' 
f;~-

; . 
l,-· .,"'' 

.•. 

/.!. 

100-

e ·o 

.f-.. : 

·_::_:::-·: . 

· ··· · SP 
:·.·:· 

~ 

j) 

Wet screen: 50 tO 6o feet -· . .. : -~._ .. 

GEOLOGIC CESCRIPTIOO ' 

No sample recovered from 76' tQ 86' ' 
··. :'4&1 

No sample recovered from 76' to 86' 

-'I 

Soil boring terminated at 86'. 

I 
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.·.··....-----------------n---~------~,. . ...-. ........ --.. --
EnSate/AIIen & Hosha/1 

... '; ~eel at 1XJO on 3-fl-9fJ;c. · ._, . . , Depth to Grou'lcttfater. 4!i82 feet. ~-

_-,.·lx~ , . I 

' 5~ 

75 BG 

;' \/ 
I O-

2 75 BG 

J/\ 
·'· !-,----

·-· 

,_ 
! !" 

25.:.. 

3 80 BG 

•.30-

35:-:- ' 

40-~ 

1111 OL 
•'•' 

ML 

GEOLOGIC CESCRIPTION 

(0-2') Soil, grass. and roots. ,,. 
. i•; 

(2-6') Silt, moderate yellowish-brm,;n mottled 
with light olive gray, traces of lron-ma.\ganese 
nodutes. . .... ,. 

Moist froni 4': to 6~. 

(6-16') Clayey silt, moderate yellowish ... i?rown 
sparsely mottled with light olive riay, wet from 6' 
to 13'. · ·· · 

Moist from 13' to 16'. 

Clayey silt with a trace of fine sand, 
yellowish-orange mottled with brown silt. 

Silt, with clay and sand, dark yellowish orange 
mottled with.very light gray silt, micaceous. 

snt, with clay and sand, yeilowisti-bro\Jin to very 
light gray with so,me dark yello~<~lsh-orange 
mottling. · 

1'-' 11.9 

Me~ed:.A/8/00 
- ·., ... 

, WELL DIAGRAM 

Ct' c:· 
iij 
ID :: 
(.) 

(.) 

> 
0.. 

0 
'<I' 

s= 
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IJ) 

e 
.C\1 
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-· 

-"' 0 
6J 
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~. 

·:·EtfSafe/AIIen:··,&·.Hosha/1 . ·: ·Monitoring .:weu OBGGOBUF 

ML 

4 :no BG 

5 95 

/ .. 

GEOLOGIC rESCRIPTION· .. 

'I ... ,_; . :.-; 

Clayey sand, fine to· 
brown, micaceous, w.et. 

Top of Fluvial Deposits . estimated at 48•: ·.: .· · 

Sand, fine to medium grained, yellowish 
orangish-gray, with a few clay $eams·up 
thick from 50 to 52'. 

'' 

Sand, fine iC: coarse:..grai~ed, yellowl's!\-brown 
to orangish-gray, with gravel uP to O,S"Jn 
longest dimension. • < · 
Becoming reddish-brown to dusky yeHbw. liiith 
gravel up to 0.5" In longest dimension.' 

Sand, fine to very coarse-grain~. with.,' 
abundant gravel up to I" in longest dllle!i$1on. 

With minor clay lenses up to 3" thick fr~ 58' to 
63'. : -:~ : 

<:'': ! ~ : . . . 

Sand, fine to. very coarse-grained, 
reddish-brown. to dusky yellow with gr'avel up to 
I" in longest dimension. 

Sand, medium to very coarse-grained~:~ 
gravel up to 0.5" In longest dlmenslon,;~usky 
yellow to yellowish-gray. ~ ' ~ I ·, 

il 

. Soil boring .. t.~rmlnated at 76'. Attempted to 
sample the 76' to 86' interval: hOwever, riO 
sample could be retrieved. Cockfield Formation 
not encountered. 

"iii 
f 
=- · waLDIAGRAM 
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Ul c: 

Q) 

ci .0 --

T 
• N 

t 
c: 
Q) 

~ Q) 

l:i i .., , 
0 ' C' ~j > (\, 

A. ..... -- g 
0 '0 ;;; c: 
& Q) 

0 0 > 

Jj 

. i 
OJ 
::> 
a ., -c 
0 
c ., 
.0 

Page 2 of 2 



\ r·· 

~ 

; 
/ 

. ··~ 

\ 

, EnS ate/ Allen & Hoshall ·Monitoring·. Well OBGG09MF 
(BSMWOBHF) 

GEOLOGIC CEscRIPTION 

.with olive gray~ from 5,;,.6', with organiC material 
anchoots 'ne'ats·. ':. . . . .· . . . . . . . 

. ! 

ML 

(8-'-20') Silly clay, moderate 
moist to wet. 

01 c 
u; 
10 u 
u 
> 

CL 
Q, 

0 
'<I' 

.&! 
u 
Ill 

e 
~ 

Becoming very silty and less moist near 20'. 

(20-30') Sill (see descriptions below). 

(20,-26') Silt, .moderate yellowish-brown, mottled 
with dark yellowish- orange and mottled with 
very light gray from 23' to .. 26', contains 
iron-manganese nodules and sparse Iron 
concretions, hard and dry, 

ML (26,;,.30') Silt, moderafe yellowish-brown.: 
sparsely mottled with light olive gray, clayey in 
some areas, and contains iron-mangqnese 
nodules. 

-::> 
0 c;, 
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EhSale/AIIen & Hoshall Monitoring, Well. QBGG09MF 

GEOLOGIC [ESOUPTION. 

(3Q.,.35n:SJltand clay~ dark yellowish--orange 
motUed·wJth pght bT!)Wn; very light gray; and 
some moderate ·reddish-brown, very harc;l;c 

. contcilnlng· rndCierate reddish-brown if~n • 
concretions. tontairis some very flne~gratned 
sand near 35'. · 

(35-43') Sand, silt, and clay (see descriptions 
below). 

(35-36') Clayey sand with silt, very 
~ine-gral!:led, moderate y_elloll mqttled witti dark 
yellowish-orange, light brown, and very Ught 
gray. 

(36-43') Fine-grained sand with clay ai'ld silt, 
dark yellowish-orange with light brown, very light 
gray, and moderate reddish-brown mo.ttUng, 
hard. Contains some Iron concretions. 

Top of Fluvial Deposits estimated at 42'.: 

(43-44') Sand, fine-grained, dark 
yellowish-orange to light brown, wet. 

(44-45') Sand, very fine-grained, clay~ and silt 
·.·.· 

(same color as 35-43'). · .. <. 
(45-50.5') Sand and gravel (see descrlp:tions 

below). 

(45-46') Sand and gravel; sand Is fine to very 
coarse-grained, gravel is small and composed of 
quartz arid Chert; dark yellowish-orange, wet. 

(46-50.5') Silty sand. and gravel; sandci;'tine to 
·1&!4~~--F.\ very coarse.,._gralned, grayish-orange :to dark 

y~llowlsh-or ange mottled· with· Qght olfv~ gray; 
gravel Is up to .. 75" in longest dimension, wet. 

(50.5'-51.5') Sand, very fine-grained, and clay, 
paie red mottled with very light gray a~ dark 
v,.Uinwlio:h··nr~nr,.. material. . .. 

~~-n~.;.;.;..."-4., ' (5t5-56') Silty sand, fine to coarse-grained, 
dark yellowish-orange to light brown and gravel 
up to 2" in longest dimension, gravel Is composed 
mostly of chert. 

(56-56.5') Silty sand, fine-grained, dark 
yellowish-orange, becoming cemented. 

E 
"' ., 
(.) 

(.) 

> 
CL. 
0 
'q" 

.c 
u 
Ul 

ci -~ 

) , 
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EnS ale/ Allen & Hoshall Monitoring Well OBGG09MF 

GEOLOGIC CESOUPTION 

(56.5"-62') ciay/yelidwlsh-gray mottled with 
daii yell~~ish~orange, tiard. - · -

162-63') sand, tine to c:oarse-graine<( dark 
yellowish-orange to Hght brown, with gr~vel up 
to 0.5" In longest dimension, wet. . '; 

(63-66') Sand, flne to coarse-grained.- VE!ry 
pale orange to grayish- orange, and gravel up 
to I" In longest dimension, gravel is composed 
mainly of chert. wet. 

(66-72') From 66' to 69', sand, fine to very 
coarse-grained, yellowish-'gray to 
grayish-orange, with scattered gravel, wet. 
From 69' to 70', has iro~stained zones'and 
black iron concretions. 

Contains clayey zones from 71' to 72'. 

Note: Soil boring terminated at 72' and 
monitoring well installed In hollow-stem-auger 
annulus. No samples were collected for Uthologic 
description. Lithology based on continuous 
sampling of the adjacent borehole for the 
installation of OBGG09UF (refer to previous 
log). 

-waL· DIAGRAM 

'0 
ij ., 
0 
N ...... 
2 

Page 3 of 3 



EnSafelA11en & Hosha/1 Monitoring Well OBGG09UF 

OL 
(1-S'l sn;·moderate yellowish-brown. 

·1 ' 92 BG 

with olive gray from· 5"'6', with ... ,,, .. ,,,,. .. .,.,. • .,,.;.., 

ar\~ roots. near ·s·~· · .. 
.; 

ML 

(8...:20;} SUty cl<!¥• moderate yellowish-brown, 
moist to wet. 

2 eo BG 
)_· 

01 c ... 
Ill 
u 
u 
> 
CL 

0 -'Of "' 0 
..: 5I u 
(/) 

g 
...,. 

Becoming very silty and less moist near 20' ,· .. 

(20-30') snt (see descriptions below). 
3 90 BG 

(20-26') SUt, moderate yeUowlsh-brown, mottled 
with dark yellowish- orange and mottled with 
very light gray from 23' to 26'; c.ontains 
iron-manganese nodules and spolrse iron 
concretions, hard and dry. sparsely mottled with 

ML 
light olive gray and 

(26-30') Silt, moderate yellowish-brown, 
sparsely mottled with light olive gray, clayey in 
some areas, and contains iron-manganese 
nodules. 
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Monitoring We.U OBGG09UF 
.. .: . ·. ~ 

:.EnSafe/AIIen & Hosha/1 

I ! GEOLCGIC rESCRIPTION 

~ ~ 
(30-35') Silt 'and clay, dark yeUowish-orange 

4 130' BG mottled with Hght brown, very light gray, and 
some moderate reddish-brown, very h~r·d, . 
containing moderate reddl~h-brown Iron 
concretions. Contains some very fine-grained 
sand near 35'. 

01 s; . : 
(35-43') Sand, silt, and clay (see descriptions 

.. 
10 

below). 
(..) 

(..) 

> 
(35-36') Clayey sand with silt, very a. 

o: 
fine-grained, moderate yellow mottled with dark ...,. 

yellowish-orange, light brown, and very light ~ 
(.). 

sc gray material. (/) 

ci 
(36-43') Fine-grained sand with clay and silt, -~ 

5 100 BG 
dark yellowish-orange with light brown, very light 
gray, and moderate reddish-brown mottling, 
hard. Contains some .iron c·oncretions. 

Top of Fluvial Deposits estimated at 42'. 

(43-44') Sand, fine-grained, dark 
yellowish-orange' to light brown, wet. 

(44-45') Sand, very fine~grained, clay, and silt 
(same color as 35-43'). 

(45-50.5') Sand and gravel (see descriptions 
below). c: 

QJ 

(45-46') Sand and gravel; sand is fine to very 
QJ 
t; 

coarse-: grained, gravel is small Quartz and chert; 
., 

dark yellowish orange, wet. 
(..) 

> a. 

6 85 BG (46-50.5') Siity sand and gravet sand is fine to 0 
very coarse-grained, grayish-orange to dC~~"k 

-.; 
i 

yellowish-orange mottled with Ught olive gray; 0 u 
0 '0 

gravel is up to .75" in longest dimension, wet. 

jj (50.5-51.5') Sand, very fine-grained, and ciay, 
pale red mottled with very light gray and dark 
yellowish-orange. 

(51.5-56') Silty sand, fine to coarse-grained, 
dark yellowish orange to light brown,and gravel 
up to 2" in longest dimension, gravel is composed 
mostly of chert. 

(56-56.5') Silty sand, fine-grained, dark 
yellowish-orange, becoming cemented. 

-:::> 
0 
0, 

1 
iD 
4l .., 
!!! 
c: 
0 
;: 
4l 
£:) 

'0 c: 
10 

"' 0 
N -S2 

01 
:::> a. 
!!! c: 
0 c 
4l 
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E:nsatel/ij)en r;·~Hosha/1 Monltoring·~weu oaeeoeuF 

8 .110 BG 

9 80 BG 

GEOLOGIC CESCRIPTION 

(62-63') sand, 
yellowish-orange. 
to 0.5" In longest 

(63-66') Sand, fine to ·coearse-gr;aine!d,Jier.y 
pale orange to grayish- orange, and 
to I" in longest dimension, gravel is c~IIPt~sec 
mainly of chert, wet. 

(66-73.5') From 66' to 69', sand. 
coarse..; grained; yellowish-gray to . , ... 
grayish-orange, with scattered grave(wet. 
From 69' to 70', has lron..,.stalned zone~~'~d 
black Iron concretions. .· •· '·' 

Coritah\s clayey ion~$ from 71' to 73.5-rand iron 
staining ne'ar T3.5·: · · · ·. · · ·· 

:\ ?>:.· 

(73.5~ 7 4.5') Cl~;~y ,. pale red 
yellowish-orange anel very light gray .material, 
cont8Jns ·1ron concretions. 

(74.5-85') Sand, flr)e (sE!~ descrlptio~s below). 

(7 4.5-76') Sand, fine~gralned, yeUowlsh-gray 
locally stained da~k yellowish-orange, !:>E!COmlng 
wet · ·· · · 

(76-85') Sand, fine, yellowish-gray to. 
grayish-orange, wet. . .... 

. ·~-. 

(85-94') Sand and gravel (see descriptions 
below). 

(85-86') sand, tine, and scattered gravel,· 
grayish-orange, wet. 

WELL DIAGRAM 

) .1 

j_ 
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·EnS a tel Allen &Hosha/1 .. :Monitoring wen OBGG09UF 
(BGMW09UF) 

C_} __ _ 
Project • /ISA H::i1pliS - . ' ... . ' Loccrticri ~~. TN. ~LOcation#B · _, 

ProjeCt No; OKJ6-(]8420 ' Stnace aeYcitii:n: 312.JB feet~ .-
Stcrted at I2KJ M 3-14-96 . 

.... ·--·· 

315.2o feet msl TOC EJevaticrC 
:· .... -. C001)1etedat 1405 rnJ-U-:-96_ ··.···.:· Depth to GrclndWatE!r: d-y ·ieet Meastred: 4/8/98 

[)'fng Method: RotasaliC . ,• . Grcmdwater EleYinion: (ry teet ms! · 
[dog COnpany: Alwlce Enwarnenta, IrK;.· ;; Tota riej)lh:_. 96.0-tef!t 
Geologst n Ladd ~: Wei screen: 45 to 55 'teet -

IX: § 
'i7; 

u ~ ~ ~--
.. 

~ 
±ffi ~w ~ j I 

GEOLOGIC [ESCRlPIION .· WELL DIAGRAM 

i ii i 8 . ' 

-~ .... u.'· !!! ...J " 

~a; :1(/) (/) ~ ~ &1 ·'· 
0- ':( 

.. or••••-

~-~=·;· I I 
.. · (86.:..94') Sand;. fine• to coarse-gral~·d. 'and 

10 130 BG o: ~ 
. •:• 

gravel up to 2.5" in longest dimenslon((mostly ···~· ···~· 
0) 

o: ~~ chert), grayish-orange to dark .yellowish,.. ~ 

···~· Q. 

o: orange, wet. Contains a very light gray' clay ···~· ~ 
~- .· ···~· .. seam with: lignltrc material at 86;5'. ·'".'/- ' -· 

., 

·=·=· 
'2 

. o: -·:· . 0 

\ ~4 .. ·=· 'E 
sc Very large gravel near 9l5'. ···~· tl) 

-· - 217.9 ···~· 
~ 

95- sc- Dark yellowish orange with one large Iron ···~· j_ \ concretion from 93.5-94'. ···~· :.,._ .. .·· . 2R4 :...!..!... 

194-::94,5') Cockfield Formation: clayey1sand, 
very fine"-gr ained, s tal ned dark 

.. , 
., 

yellowish-orange mottled with sparse llghi 
olive-gray 

. :-

"• '• -: 

(94.5-96') Sand, very fine, clayey, dusky 
100- yellowish-brown to olive black with llghf olive 

gray very fine-grained sandy seams •. 

Soil boring terminated at 96'. 

105-. 

·-

110-

... 

115-

I. 

/ 120-
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.·-:.:. _,:.··. 

·. Monitof·ing·,-wen OBGG.10UF 
CBGMW10UF\ 

I 

· '~,- ~ed C:lt .t?24 oo.J-:~ ., · · . ' · , . · ·. '· ' · · Depth to &-ouldwater: :Jti.5B feiet '" >- MeasUed: 4/8/96 
... ~Method: R~ " ' ;· ·:<- · ,_. -~ ,,,, ;,. · GrCUidwater Elevation: 244.92 feet tnSI 

/1.4 
, X ·. 75 

's-f\ 

I 
10-. 

2 60 

I 
15-

-

1\ I 
20 

3 65 

I 
25 

i--

IX 
30-~ 

•'•' ,., •'•'. · .. •:•l o~, 

GEOLOGIC rESCRIPTION .· 

:c (0-3') S!)i~ gr:a$5, an~ roots. 

,. ! ••• . .. ,. 
86 !~Wl~J.M....;M_L __ -"'.'""· ...,_..,.(l_,_:-4,-)...,S .... iit.,.., .... in...,ode,..._ ..,..ra_t_e.,..ye-.. -llo,...w-is_h...;.-.b_r_o-wn...;: ,-11)-o,..._tt-le_d_· --li-Q1

.._

7Ci.6 

JW.IiHU-..;..;.::-h\ with·Hght olive gray. . -!~-; :: r f-2ee_6· 

BG .. 

BG 

~~~--~~----~~~~~--J 
-~- (4~') Silty clay, moderate yellowJsh"'brbwn 

mottled with Hght olive gray, hard. · · 

. . ·. . (6-16~) Clayey silt, moderate yellowish-brown 
mottled with'light olive gray. and sparse dark 
yellowish-orange, contains .traces of organic 
materia~ very moist. 

ML 

(16-28.5') Silt (see descriptions below). 

(16-26') Clayey silt, olive gray with sparse 
moderate yellowish-brown material, very moist 
from 16' to 21', very dry near 26', with sparse 
iron-manganese nodules. 

ML 

(26-28.5') Silt, light gray mottled with sparse 
moderate yellowish- brown, wet and .clayey from 
26' to 27', dry below. 

ML 
1: 

-..... ,.6 

.... 45.1 

.i/ 
C» 

·.6 
"' ~- § u 
> 
~ 

0 
~ ~ 

&. e 
u 01 
rn 
g 
i-~•. 

~ 

~ 

: 

-- j_ 
I 
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,EnSate/AIIen & Hosha/1 ·Monitoring. Well Q.BGG10VF 
(BGMW10UF) 

.. · .. 

Stcrted at 0823 en J-1-96 . - TOC Elevatial: 275.!iiiieet-,n51 · · ,_,_, 
·-•... ~ted;at XJ24 011.-3'"!1-96 Depth to Gnlll'ldwater: 3a5B·teet ·.•. · .. Measll'ect> 4/B/98 

/-. 

35-l\ 
• '··l' .· '---,..,. : 

' 

40-

' . 

so:-

ss:. 
1/ 

I 

I 
I 

.1--

~ 
BO-t---

4 105 BG 

5 120 BG 

6 100 BG 

lllJJJI 

ML 

GEOLOGIC rESOUPTION 

(28.5-37') Silt, moderate yellowish-br~wn , 
mottled with light gray to light olive gray, with· 
dusky yellow material from 28.5'to 31',. con.tains 
iron-manganese nodules, predominately 'near 
36'. . ., 

-~ .. 

~~---+------------------------~--~----~~:~6 

ML 

(37-43') Sandy silt with scattered gravel, dark 
yellowish-orange mottled with some light 
olive-gray, moist. 

Top of Fluvial Deposits estimated at 41'~ 

ll=i0~. 111
0
-H---1---------------------+230.6 

{43-52') Silty sand; medium to very 
o: ! coarse-grained, and gravel, dark 
o: 1 yellowish-orange mottled with sparse iight olive 

1 gray, wet. Less gravel from 45' to 46'. 
o: i 
o: ~ 
0·. I . 0 

. I o. I 
0 

o: I 
I 

o: i 
o: ~ 

I 
··o. ·o 

. ·.c):-
o:··o 
.·.c)> o: .·c) 
.·.o· 
o:··o 
.·.().· 
c);.·c:) 
.·.(>'.-

~:~:~ 
o:-·o 

~:·!~~ 
c);.·c) 
. _-.c,· . .-

Sli 
GM 

SW 

Gravel looks weathered from 46-52'. · 

Clay seam near so·. 

.. 

152-62') Sand (see descriptions below) • 

152.,..56') sand, fine to medium-9r~in~d:-c~ark 
yellowish-orange, with scattered,rour:'ded· ~o 
angular gravel, wet. ' · • 

(56-62') Sand, fine to very coarse-grained, 
dark yelllowlsh-orange to grayish-orange, with 
scattered angular to rounded gravel up_ tc{I.S" In 
longest dimension, wet .. 

~·6. 

··· .... _ 

W8.1. DIAGRAM 

C7l 
c: ;;; 
IU 
u. 
u 
> 
Q.. 

0 
v 
&. 
0 

1/) 

e 
~ 

' -tl 

1 

-!-

t 
·...:: 
"":-

1 
~--
:-. - . 
:-L.i,. 
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·:EnSafe/AIIen & Hosha/1 · Monitoring~We~l OB6G10UF 
(BGMW10UF) 

I 

1--

. 70~. \ 

i.·.··~ 

: 

: ... 
'· 

·,: 

: i' . 

; 8sL 

.;' 8 

9 

:~; 

'~ 
90 F--

; ~ .. ' . 

~ 
If:! 
M 

110 

105 

95 

Toe Elevatiat 2T5.!xiteet iitsl · ·•· ,. :- : . . . ·· 
Depth to Grolndwater: 30.58 frief· · ·· .. Measl.redi 418)98 

1 
~ 

86 

Wei Screen: 58 to 68 teet · .. _<· , ,: .. ··• · 

§ 
w 

I 
o-:.o 
-:o··· 
o:·~ ·.:o:. 
~: I~ o: 
~ -·. 

o. ·o -·-o> o:-·o .·.o :-
o:-·o 

sw 

Sit' 
GW 

-·-o :- sw 

~~4i 

· 'GEOLOGIC CEsrniPTION· .. 

~. 

i >;: 

(62~64') .Sand; floe to very coars~'Qr;a.IO~d. · 
and gravel up to 2.5" in longest dimensiOn.: dark · 
yellowish-orange, wet · :. .· 

(64-69') Sand. medium to very· coars~gralned, 
dark yellowish-orange to moderate :' · . -: 
yellowish-brown, with scattered gravel, ,Wet. 

.-.c,:·. .·· c·. 
~----:~ ·;~; 
f~:p·;: Sli (69-70') Sand, medium to very coar~~.;.g,r~ined. 

)'::i: 
~·:III 

1--.. .. ' ro<•w. 

, .. .., .6 

~I' GW, ~ and g~avel up to LS" In longest dimenSIO(I~'· dark !·· 203.6 
BG .·.0 :- yellow•sh-orange to moderate yeHowlsh-"•brown, · 

::.~:: · wet. . · · .:::\;: ... 

-:-o·-: (70-78') Sand, medium to very·coar~Hrained,' 
~:-~ :~ with· scattered gravel •. d_ark yellowlsh.;.:Cirange to 
o: . ·6 moderate yeiiOwlsh,..brown, wet. -·-o> sw · .. ;.. ···· 

.. o:.-:6 
-·.o-· 
o:-·6· 
;}:-;, 
-·.o :
<>:··6 -:-o·-: 
f~-~~ Sli

6 
(78-79') Sand, medium to very coars~gralned,. 

~rd ~ and rounded to angular gravel up to 2" in 
6:-~ -6 longest dimensi~n,. d_~rk y~llowish-orange to 
-_-. o ·.: sw moderate yellowish-brown, wet. :-;. , 

BG o·-·o 

'""""' 

-::o·-: (79-82') Sand. medium to very coart~gralned, 
1g:· j,j wlt_h scattered gr~vel,. dark yeltowlsh~orange to r f-m6 
· :- :-,. · moderate yellowlsh-brl:iwn, wet 
o:•\ ~----~----~~------------------J · ·/:~ •·5lt '(82-82.5') Sand, mediuin to very . 

·· ~~ ~ GWi coarse-grained, and gravel up to 3 V2" In 
~: ICJ longest dimension, dark' yenowlsh-orange to 

SM 

. " moderate yellowish-brown, wet. - ! "'" 1 
"~~~----------~~----_// ~I 

(8S~5~9t.S') Silty sand, tine-grained, dark 
yeilowis!l~orange mot(Jed with Hght olive gray 
from 85.5 to 88', with ga~el up to 3" In longest 
dimension at 91.5', wet. · 

WELL DIAGRAM 

'•.· . ~·· ·. 

I 

-t-

j_ 
I 
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/ 

.· . 

'13nSafe/AIIen;:&· Hoshalr . , ·~. ~Monit dting~:,.Well OBG(310(.JF 
(BGMW10UF) 

·' · · GEOLOGIC !ESCRIPTION 

(Q2.,94'l·Cockfj~ld formation: Sandy'c'laY. oliVe 
gray. · 1: .' · 

, , . (94-96') q~yey,~an~r fin~;grained, ;ol!v,e; gray. • 
;,~;~;:1~ ;:~'~~'.} 

Soil boring terminated at 96'. 

t.<· 

' ~ : 

:. ' 
' 

WEll: DIAGRAM 

j_ 
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· EnSale/AIIen>&. Hosha/1. ·Monltciring ·Well OBP"(311lJ.A 
(BGMW11UA) 

. . . .. .. ... Project No.: 0KJ6-08420. · ~>: : · · · · .. ,;,,, - .. snace Elevation: 2iJ1Jit teet·iJI$1·~~,.:-::; .. ,: ... :, Y"." <, , 
TOC EJevatim: 263.84 teetfnsi:: ~., r;~:c;;, i,.J · ·. ·. .. , 

~- -

l 
~' --

St<rted at 0800 m .r-B:c&\!~.: , . .. .· '· · 

~ § m 
8 ! 1,. 'd 
it! ~ fE M 

lllllf. 

2 90 BG 

20- ML 

25-
3 .105 'BG 

30-

35-

X 
40-'----' 

/ 
. . 

. ' .GEOLOGIC ceSCRIJihON; .. 
.. !: 

-~-;:· ... 
;-·· .. 

Gravel and silt (fill) . 

.. Brown snt.wtth some dark yellowish..,orange 
staining an'd'organ!tnlecks 

:·-... 

sut. yelloi'fish' brown mottled with yello~Jsh gray, 
moist. · · <. .. 

Silt, olive gray to greenish-gray, wet. 

Silt, brownish-gray to greenish:-gray, wet. 

Large wood fragment. 

With sand streaks between 22' and 28', wet. 

With sand streaks between 30' and 36', wet. 

(36-69') Fluvial Deposits (see descriptions 

below). r ~4.8 
Slit and sand, olive gray. ..: r-
~--------~~--------------J 
Sand and gravel, reddish-brown to 
orangish-yellow. 

;':f-.'; 

·: =·.=-
··-·.· 

iii 
GJ 

"' GJ 

=2 
.2 

B 
'0 
C' 
~ ... 

,. 
' ) 

I 
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EnS ale/ Allen & Hosha/1 Monitoring Well .OBGG11UA 

4 

6 120 86 

GEOLOGIC CESCRIPTION . 

Sand, coarse-grained, with some gravel, 
grayish-Yellow to dusky yellow · .< 

Gravel with some sand and clay in the matrix, 
grayish-yellow to 54' turning to reddish-brown 
at 56'. 

Sand and gravel,. reddish-brown to 
yellowish-orange. 

Gravellense between 59' and 61'. 

Predominantly sand with se'ierallayers of 
iron-cemented gravel r· to 2" thick, gravel is up 
to 2" in longest dimension. 

Cockfield Formation: sand, fine-grained and 
olive-gray,. ,mi some seams of brown clay and 
organic material. . 

Soil bor.ing terminated at 76'. 

WELL DIAGRAM 

"0 
c: 
10 ., 
0 
N ...... 
52 

OJ 
:::0 
Q. 
Cll :g 
0 
"E 
Cll 
.0 
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EnSate/Allen & Hosha/1 Monitoring W-ell OBGG12UF 

2 90 BG ML 

3 75 BG 
ML 

SP 

sw 

Sl!i. 
GW 

GEOLOGIC IESCRIPTION 

Asphalt, sand, and day (fill). 

Clay and si!t, gray. 

SHt, yellowish-brown to yellowish-gray with 
organic specks and Iron staining, moist. 

'·. ·. . . 

Color change to greenish-gray to olive gray, 
some snail shells. 

Clay with some silt; brownish-gray, stiff. 

Silt, light olive gray with some reddlsh'-brown 
staining and mottHng. 

... ··-; 

(30--47') Fluvial Deposits 
below). -- · 

(30-34') Fine sand, tan to yellowish-b_rown. 

Sand, medium to coarse-grained, reddish-brown 
to light bro_wn. 

Sand and gravel, reddish-brown, majority of 
gravel from 40' to 47', with gravel up to 2" in 
longest dimension. · 

WELL DIAGRAM 

~ 
-.; 
ftl_ 
u_ 
u 
> a.. 
0 
'If 

.c 
u , 
e 
C.. 

1 

T 
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EnSafe/AIIen & Hosha/1 Monitoring Well OBGG12UF 

4 100 BG 

5 80 BG 

S.C. 
SM 

GEOLOGIC rESCRIPTION 

Cockfield Formation: sand, silt, and clay, light 
. olive Ql:aY to light yellowish-brown, micaceous, 
finely ligriillc;, with streaks of clay throughout. 

Soil boring terminated at 66.0'. 

Will DIAGRAM 
·~ 
w 

Page 2 of 2 



·EnSate/AIIen & Hosha/1 Monitoting··Well 0Bt?G13UF 

GEOLOGIC CESCRIPTION 

(O-r) Soi~ sOt, moderate yellowish-brown, with 
roots and organic material. 

ML (1-5') snt, moderate yellowish-brown. mottled 

2 100 BG 
with light olive gray, with roots afid organic 
material, moist. 

CL. (5-7') Silty clay, dark yellowish-brown mottled 
ML with light oliv.e with organic material~ 

(7-19') Silt, moderate yellowish-brown' mottled 
with light olive gr'ay and olive gray, with (jark 
yellowish-orange Iron staining, contaiils.: , 
iron-manganese nodules. moist. ·-·-. 

3 55 BG 

ML 

Cl 

Prevalent iron staining near 16'. c 
-;;; 
tiJ 
(.J 

Becoming mottled with olive-gray to dark. 
(.J 

> 
greenish-gray near 19'. 

.,_. 
0 
v 

(19-26.5') Silty clay, olive gray to darlf L 
4 70 BG greenish-gray, with moderate yellowls~brown to 

(,) 
(/) 

dark yellowish-orange Iron staining and:>: 0 -iron-manganese nodules. ~ ... 
Very silty near 22'. 

.._ 

(26.5-32.5') Clayey sHt, moderate 
yellowish-brown mottled with olive gray, with 
dark yellowish-orange iron staining, contains 

ML iron- manganese nodules and Iron concretions, 

5 130 BG 
moist. 

(32.5-43') Clay, yellowish-gray to Hght oliVe 
gray, stained dark yellowish-orange, contains 
iron concretions, very hard and stiff .. Silty near 
32.5'. 

Cl 

Page I of 3 
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~m 
!!l~ 

EnS ale/ Allen· & Hosha/1 Monitoring Well OBGG13UF 

u ~ ~ ~ 

~i 
~ 

ii i ~ 
::len ..:((/) Ul ~ 

6 125 

7 

9 90 

10 65 

GEOLOGIC CESCRIPTION 

(43-94') Fluvial Deposits (see descriptions 
below). 

(43-44') Clayey sand, fine-grained, very light 
gray mottled with dark yellowish-orange: wet. 

(44-48') Sand, fine descriptions below). 

(44-46') sand, fine-gre~ined, yellowish-gray to 
· dusky yellow, wet from 4'!-45', becoming very 

light gray near 46'. Some organic material and a 
clay seam present near .45'. 

(46-48') Sand. fine-grained, yellowish-gray to 
dark yellowish-orange, micaceous, wef. with a 
clay seam near 47'. 

(48-53') S~and, fine-grained, yellowish:...gray to 
pinkish-gray, micaceous,. wet. 

(53-60') Sand; flne-grai!led. yellowish-gray 
stained .dark yenowjsh,.. orange, wet. 

With sparse oraganic near 55'. 

(60-76') Sand and gravel (see descriptions 
below). 

'• 

(60-66') Sand. fine to very coarse-grained, 
and gravel up to 2.5" in longest dimension, dark 
yellowish-orange to moderate yellowish-brown, 
wet, gravel is mostly angular to rounded quartz 
and chert. 

(66-76') Sand, fine to very coarse-grained, and 
gravel up to 3" in longest dimension, moderate 
yellowish-brown to grayish-orange, wet. 

(76-77') Gravel up to I" in longest dimension, 
and sand, very coarse. moderate 
yellowish-brown to dark yellowish-orange, wet. 

'iii 

I iii 
WELL DIAGRAM G.> ., 

~ 

c: 
Q) 

~- "0 
0 c: ., 'Ill 
u 

., 
> 0 
0.. N ....... 

2 

Ol 
:::> 
Ci 
.!! 
c. 
.2 c. 
41 

D 
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I~ • ' 

·EhSafe/AIIen & Hosha/1 ·Monitoring .Well OBGG13UF 
(BGMW13UF) 

12 

GEOLOGIC CESCR1PTION . 

(77-85') Sand, fine-grained, and sc~tt~red;· . 
gravel up to 3" In longest dimension, ' · · 
grayish-orange, wet. · ' 

(85-86.5') Sand. fine to very coarse'-gralned, 
. .,......,.I;.Z_~ .... -and gravel up totS" in longest dimension. 

' .. ~-··; 

ar.atvl!~h-.tJrat~ae to d.ark yeDowlsh orange, wet. 

(86,5-91.5') Sand. flr;te to_medium-gralned,wlth 
mostly scattered gravel ui)· to 2" in longest 
dimension, grayish-orange, wet. 

(91.5-92.5') Sand, coarse to very 
coarse-grained, and gravel up· to 2" in longest 
dimension;· moderate yellowish-brown to dark 
yellowish- orange, wet, 

. (92.5-94.5') Very clayey· sand, firt~ to very 
·coarse·-.graihed, and graii!!l up to 2.5'.' in longest 
dirilension, . · · · · · wet. 

(95.5-96') Sand. very fine to fine-grained. 
medium light gray, sngiitly micaceous, wet, . 

. Soil boring terminated at 96': 

. -~ -
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EnSafe/ Allen & Hosha/1 Monl~oring Wei OB6614UF 
•"'< 

Boring ' 
' I 

(_ ) 
Project NSA /rlenplis- ·· • .. . , . LocaticrC J.lliQ;JttJn. TN. EJat:l(gotnd Loc.ation #14 

Project No.: OKJ8-08420 .. · .. Slrface EJevatiOO: 'feetmsl - -~.. . 

Sta-ted at onJ-5-98 TOC EJevatial: feetmsl n '· 

~ at-.·onJ-5-96 .;; Depth to B'ol.ndwater. feet ' : ·Measlfed::.-:: --

ll"fm Metho¢ 1-kJbti StenrAuger .... ~ ' -- ·~ .• GrCIIIdWater Elevation: feetms/. .. 
··:- .. .. 

ll'lng Conpcrly: Tr6tate~ --· T ota Depth: Sl.B feet -· '·· .. · .. 
' . -

Geologst C/vey . , Wei Screen: to feet - .... . 
l ~ 

b ~ ·~ -8 ~ _,:.._ . = _, 
-~~- ii i ! I d GEOLOGIC CESCRIPTION .5 WB.L tl! '\GRAM 

-~· '·· 

~~ ~ ~ ~ •' 
M 

;-~ 

/ 

•. 
' 

s> 
... 

10-

IS- 01 
E .. 
Ill 
(..) 

(..) 
> 
II. 
0 .... 
~ 

.. 
20-

, 
0 0 
(/) Q e 
i-.. ~ 

25-

' 

~ 
30- ~ 

~ 
~ 
~ 

35 

40 - - .;.._ 
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.. 

.. 

£~sate/AIIen? .. &':Hoshall 

1 ' 

_::I!: 
:·, . 

4$;,; ,, 
........ 

50-I 

~\ ,, 

k~: 
55- ·_. 

·. :: .. 

;).'I·. 

eo-: •· 
~;-1. { 

65-: 
.......... 
i'. 

10_. 
' .~. 

75- :, 

eo-

. Monlt,Q.ring Well OB6614UF 
· ·.· 86rt~g' . · - . 

Depthto~ teet ··· :.· .. -'· .. ME!aslie<t ,. 

Wei~ to feet 

. :;'· 
GEOL.OOIC ceSCRIPliQ.I 

: ... · 
:• ' · .-~ ~- WEL(DIAGRAM 

m
. .,,, 

:.·. 
', ; 

' q 
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j 
/ 

Eh'Sate/A11en & Hosha/1· ·· Mohitoring.Well 002G01DA 

Project No.: ~. .•- - ... . --~~-.:, 

-TOC Elevaticrl: 269..55 feettiisJ_> 
~:· caqsleted·irt.&ISaJ~~:'·- --- ~-~~,:- - .-·.·-~ ... '" 

l:ilng Methoct Riit~ ..;_ 4"cort!biiielii$ice 6''CaSbg .. 

Depth to Gn!lnclwater.. a49 teet •-· ·.·. . Meastred: · 410/96 

Geologst: J. ~y .. 

li: 8 
~ 1 ~-
~ -~ ffi .. M 

'~~ I 00 86 

··_,··.~ 

10~ 
/ 

2 90 BG · . . . 

1/ ... 
15-. ' ··r--

.. 

1\/ 
20-

3 100 BG 

.. 1/\ '25,-

1111111 

f---

30-1\/ 
4 100 BG 

35-I/\ 
~ 

: Gr~-~ moo.ieel'nisl ·•··· 
Total Depth: 660 teet ,. _ . 

. ' Wei Screerc 48 to 58 feet 

JR .. d GEOLOGIC rESCRIPTION · 
~ 
-~ ... 

W8J_ DIAGRAM 

-~ i>.,r- ~- .. 

I0:-39') Upper AUuvium (see descriptiOns 
beiow), . · · _;. .. 

-.• · • .·Clayey snt moderate yeUowlsh-brown to Hght 
brown. l l· 

ML 

Some organics and Iron staining (5'-6'). 

Clayey silt, moderate yellowish brown, moist, 
abundant organic and iron specks from- 6' to tO' 
beCOI!Iing less- frequent from 10' to 16',; 

Clayey silt, olive green with dark 
yeUci.wish.,orange aiC~ltJing. 

. ~. . . . . .. 
Silt, light olive gray to greenish-gray, wet at 
20', some minor sand 25' to 26', sulfur-Hke odor. 

Same ~ a~ve, sh~U and small snan fragments, 
organic debris, wood at 28'. 

. ~ 

J 
Cll 

~ .5 ., 
Ill 
(.) 

(.) 

>· 
D.. 

0 
v 
~ u .. 

Ul 

ci -i.. 

:; 
0 
t;, ., 
~ 
.2 
c: ., 
D 

40-
~ r- (39-59') Deeper Alluvium (see descriptions 

below). 
_.._ -L-
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·EnSafe/A11en &,Hoshall··- -· ·· Moni~Qring .wen 002G0.1DA 
.· . . -~~· . ~ . . .... 

6 _120 

7 100 BG 

GI;OLOGIC EESCRIPllOI•f · 

(39'-48') sand and or~vet; nght • , 
yellowish-brown. Contact'!$ approxlnlati . 

. locati~n unceratlndue to. poor return: In',~~ core 
barrel. · '':!> -

.- ..... 

Sand, light yellowish-brown; gravel 
56'. 

;-

. ~-

Cockfield Formation: Silty _ 
to light brown at contact. Changes to. < , _, 
medium-gray, snty and clayey flne-gratned sand 
below, mica-ceous, mottled with Rght brown dt 
and fine sand. , , , · 

SoH boring· terminated-at· ea·~ 

•' 

--~ .· 

iii 
Cll ... 
.!:! 
'E 
.2 c: 
Cll 

.t:Jj 

T 
'0 

Iii ... 
f 

;/ 
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\ ) 

. EnSafe/ Allen & Hoshall ·. •. ~ ' Mohitoring ·well 002601UA 

SU'face EJevation: 268.72 feet msl:. 

TOC Elevatitn 269.30 teet ITlSI · n:. -·· 

Gec:logst J Kngsbtry ·". : . ·.· ·. Wei Screen: 11 to 21 feet ,_ .. ·•· > .... 
_,-

GEOLOGIC cesauPhot .. f .-=: -~- Will D~AGRAM 
-~-< ~~: . f -:-: 1 

§ m 

i 'rl 0 
E: 

5-

. 10-

: 15;_ 

30-

35-'-
~· 

40-

~ 
~_;, ··,·:-=:. 

ML 

:-(0-27') Upper AlluviUm (see des~!P~~~s 
below). - ... ,._,,_•.:·- · 

' . .... ~ 

Clayey silt, moderate yellowish brownt~.light 
br?~n. •n 'T 

Some-org~nlcu~ Iron staining (5'_:6;)_; 

Clayey silt, mOderate yellowish brown, lri~!st, . 
abunda_nt organic and iron specks fr/:lnr 6~ to 10' 
becoming less fre®ent .from 10' to 16_' .! -·- · · ·· 
speckles. 

Clayey silt, olive green with dark yellowish. 
orange mottling. - · 

Silt, light olive gray to greeenish-gray, :wet at 
20', some minor sand 25' to 26', sulfurl.like odor. 

:_;: 

-~ ! 

Same as above, shell !!nd sman snail fragments, 

~~---4~,~·-or_g_a_ni_c_d_e~br_is_· --------------~~·· ____ _J/~3Q7 
Boring terminated at 27'. Note: No samples were 

. -· collected for lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GOIDA. 

Q 

.5 .., 
CD 
(.) 

(.) 

> 
~ 

Ql 
v; 
.t:.· 
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1/'i. e; 
N 

-t-
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(.) 

: 

> a. 
~ CD 

0 u 
ft'g - ., 
C!u 

B 
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, EnSafe/AIIen & Hosha/1 ·Monitoring Weii··002602DA ; 

90 BG 

ML 

2 46 BG 

ML 

3 89 BG 

(1-'-4')-SIIt, very Clayey; moderate 
.:: 

. yellow~~bfOWJI. . . , · ·•. · 

· (4'"'6') Si;t:moderate yellowlsh-brow.\;.~y dry 
froin 4~'to 5'. , · · 

(6-15') SOt, moderate y~llowish-brO~~ttled 
with some light olive gray, with consldi!i-Bble iron 
staining and manganese nodules, especli.Hy from 
14totS. ;::; 

(14-15') Becoming moist. 

(15-27') Silt, clayey, dark greenish-gray 
descriptions below). 

l15..:.ith.silt, very.~la)tey,.dark greenlst.is:ll'ay, 
moist. · · · . 

. (t6-2S') Same as abo~e; with some snail shell 
· fragments. 

Slightly sandy from 23' to 26'. 

-::> 
0 a 

' ' .. 
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.EnS a tel Allen & Hosha/1 Monitoring Well 002G02DA 

PrOject: I6A Hei1JJiis .. Locatim: ~on, TN. ,51Hi#2 ~ $OutJ'Jside LEndfil 

ProjeCt No.: 1J8;-08420 SlJ"fac:e Elevation: 267.09 teet ms/ .. :--· . •'' 

Stcrted at 0745 a'/2-7-96 TOC ElevatiCn: 269.58 feet fils/'.· \ j 
(;aq)leted at 0843 a'/2-7-9,6' Depth to GrQulct,fater: 9./14 feet < ' ' Heastreet' 4/8/96 

Cibl Method: Rotasaic - 4" core bmeJ mide 6'' CEISffl· Granclwater ElevatiOn: 25QB2 feet-J71S/ .. 
liln9 Cont>anY: ABr:e &Jwarnenta,l!K;. ·· Total Depth: 56.0 teet. . .. :;.i2.-~.i"...· 

Geoo:igst a Ladd. ftl Pwks .. Wei Screerc 41 to 5I feet . - . 

'iii . 
0 ~ :~ ~ § 

~ :J 
i!:~ ~--~ ii i I 1 JJ GEOLOGIC I:ESCRIPllON W8..L DIAGRAM 

! = :~ .•,. 

~li c 
~ :::1(1) ~ a: 

~ .. I 'ML (26-27') Same as above, becoming moUied with-
olive gray; · · 

L-.40.1 

I 
(27-30') SandY slit, olive gray, moist. 

·.•: 
~ 

ML 

~0-
-37.1. 

:; 

l30-3r) snty sand; medium to coarse-grained, 
0 

SM cr 6> 

4 100 BG olive gray, wet. wood _at 30'. /" '-236.1 c:· c;;: 

Ml 
Ill ' (31-32') Sandy silt; olive gray, moist. u 

235.1 u 

SM (32..:33') Silty sand; mediinil to coarse-grained 
> 
A. 

with srriall diameter gr~vel, olive gray, wet, wood r '-234.1 0. .., 
~ at 33'. s= 

u 

~ (33-37.5') Sill (see descriptions below). 
VJ 

35-
e ...; [_ 

(33-36') Clayey slit, olive gray with some snail :. 
., 

ML 
N 

- shell fragments, moist. ' iii 
II) 

Some greenish-gray color material at 33.5', 
... 
~ 

(36-37.5') Same as above, becoming slightly c: 
0 

sandy. 
~ gl i: 

0-
10 

I 
c D 

o: (38-53') Deeper Alluvium (see descriptions 
. . Q SlL below) . -~ 
o: ~ GH 

40- (38-40.5') Sand and gravel; sand is fine to 

~ 
coarse-grained, gravel is up to 0.5" in longest 

r 
226.6 

5 100 BG dimension, light olive giay to olive gray, with _; r-
q olive gray clay seams, wet. Wood at 38.5' and --. 
~ 40'. -·-

St:t 
.. -.. 

u (40.5-45') Silty sand and gravel; sand Is coarse 
:- : 

~ 
GH 

to very coarse- grained, gravel is up .to l5" in -. 
c: '0 

~ longest dimension; mostly olive gray at 40.5' Ql ii Ql 

becoming moderate yellowish-brown mottled with ... "' 
h 

u . ·- 0 
·45- light gray below, wet. -222.1 

., 
o:: _o 

f 
N u .. - .. -·:-o·: SH > :- e 

Becoming lighter in color near 45'. 
A. 

r--- ~I 
·:-

0- I~ \ :2 . -
o: (45-46') Sand, medium to coarse-grained, dark .. -
~ \ yellowish-orange, with a few small pieces of q . -

o: 
~ gravel. 

0 ·_.:= 
.. SlL 

1 
.- .. 

o: 
~ GH (46-50') Gravel and sand; gravel is up to 3.5" in 

. -
.. . -
o: ~ 

longest dimension; moderate yellowish-brown to : -
.. dark yellowish-orange, wet. 

. -. -
50----1 o: { ~bi: 

Sli 
f-217.1 --

\£!!} 
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.:..· 

--EhSafe/AIIen- & Hosha/1 Monitoring· Well 002602DA 1 
Project NSM<Ienplis -- - -

Project No.: fJ6-0842() 

StiJted at 0745 m 2-T-.86 . 

... :· .• 

6 95 BG 

~ f/\ 
·- ·- !-:-- -

65 

70-

75-

-: 

:_:;· ~ se. 
:-<~ _sc 
·'·'-~ 

I 

.;· 

TOC Eievaticn: 269.58 teetmsl 

Wei SCreen: 41 to 5I teet -

GEOLOGIC rESCRIPTJOt( 
----m·-·--
'J ..... 

(50-5t) Sand. medium to very coarse-grained 
and gravel up to 2" .In longest ctilllensior\: , -. 
Moderate yetlowis~br,own mottled with, itght gray r ~ 

-- . .material, weL -- - · -•: -, _,-

15is~s3'> slitv and sandy clay wi-th ar_. a~·-e_ .' up to r ~~ 
2.5" in longest dimension. Very light gray 
mottled with moderate yeOowish-brown. and dark 
yellowish-orange materiaL Wet. - -• -·,; -

CockfJeld Formation: $arid. fine~gr~· very 
'fight gray mottled with moderate yeticiWlSh-brown 

' 

and dark yellOwish-orange. materia~ sUQhtly r 211.! 
. clayey, wet from 53' to 54'. With splOtches of 

\

ligtlt browriisti;;.cirav material at _ss·. -beeOIII•ng 
v~ry fine dark yeHoWish..;orange sand:bt!kiw 55'. I 
Terminated soD boring at 58'. 

i_ 
~DIAGRAM 
- -C 
•_: .... 

_--~·---_-

I~~~ • '?- • 
~. 

-~·. ~=·=· 
~~·.· --~ - ~~·.· •• ... . 
,.._ .. . . •• •• • • ·.· .. •• •• • • ·-: . • • ~:. •. 
~ 

I 

t 

l_-

;/ 

I 
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\...__ .- ./ 

' 

20 

EnSafe/A/Ien & Hosha/1 . Monitoring Well 002G02UA 

OL 

ML 

2 

3 

Ml 

GEOLOGIC IESCRIPTION ·. 

10-27') Upper Alluvium (see descriptions ' 
below). 

(0-1') Soli. 

(1-15') SUt (see descriptions below). 

(1-4') Slit, \lery.clayey, moderate 
yellowish-' brown. 

(4-6') .Silt, moderate yellowish-brown, very dry 
from 4' to 5'. 

(6-15') Silt, moderate yellowish-brown mottled 
with some light olive gray, with considerable iron 
staining and Iron-manganese nodules, especially 
from 14' to 15'. 

(14-15') Becoming moist. 

(15-27') Silt, clayey, dark greenish-gray (see 
descriptions below). 

(15-16') Silt, very clayey, dark greenish-gray, 
moist. 

(16-26') Same as above with some snail shell 
fragments. 

Slightly sandy from 23' to 26'. 

01 c:: o; 
Ill 
(.) 

(.) 

> 
Q. 

0 
·~ 

.s:. 
u 
(/) 

e 
~ 

c 
Cll 
Cll 
0 .. 
(.) 

> 
Q. 

1 
Page I of 2 
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EnSafe/AIIen & Hosha/1. Monitoring·''.Wefl. 002602UA 1 

i,.· ·: 
. 'i 

~ ; ;~ 

~-Sb,. j 

40- ' 

45-

50-: 

Locatial:. ~on. TN. $WJ#2-·~Lil#dM· 

Oeoth to~. r:i8:4·~···~. · .. · .. · ~AIB.i$16 

'.1· 

...• WELL DIAGRAM 

-.-. . -. , . I· 
:~ ~ ·:~ ML 126-27') Same as abovi!~ becoming aiolli~ with · 

F"'t~+-o_h_·ve...=..gr-ay;;.._ma_t_e_rlaL_· ___ .....,.,. __ · ·.:.,.·; ~~· ' ... • -----t.-2Z-·4Cl): .:i 
SoD boring terminated at 27'. NOte: N~ 's~les 
were c~Uected for lthotoglc description. These 
de5criptlor\s were transferred from the rag of 
adjacent monitoring weil 002G02DA. · · 

• • 

...... - ... 
:· .i. 

"0 
c 
ft) 

"' 0 
N ...... 
g 

I 
Page 2 of 2 



-EnS stelA/len & Hosha/1 ·Monitoring Well 002G03DA 

Proiect: Nilf'Neirp/iS -: ;._ -· ;.,, -- Locatial: ~ TN SWJ#2 - Southside L.llndM 
--

Project No.: IJ6-08420 · - r-·. SU1ac:e EleYatiCn: 267.8 feet ft1$i·_ ,-; 

Started at KJI5 on 2-6-96, -. -. · -- ' TOC Elevatial: 269.82 teet msl 
- ~edat 1150on2-6-:-96 ' Deoth to Grotndwater: KJ.9/teet - Meastre¢ 4/8/96 

< ..... ~-
,. 

~ Method: Rotasmc - 4::corelareJ inside 6 ... casii!J . -Gr~ Elevation: ·25a71 feet-msl 

ll'lng ~ Mance EnWarnenta/,.Inc. '·· Total DePth: ·-60.0 feet 

Geolo9st a t.aO:t H. Parks ;• Wei Sc:reerc 38 to 48 teet . - _, 

~ I § 
'iK 

~ -~ 

~ 
f r-

'~- ~:~ gw ii ~ 1 I 
GEOLOGIC CESCRIPTION : ...l!lf=l'l·. I GRAM 

~Zi :ll ~ ~ ~ -~ 
.• (I) M 

f-:. •' ~v (0-29') Upper Alluvium lsee descriptions .-, 
-·. •' . ~ below). 

•' ~- 01.. ~ --~f •' GP (0-2') Soil, gravel, and asPhalt. 
I . . .. '•. . , '• \)" . 

(2-6') Clayey silt; olive gray to light oilvf! gray 
2E6.2 

to greenish-gray. Contains some 

I 42 L5 iron-manganese noeklles. ~ ;::-; 
. ' 

ML 
.. 

) 
s:-- I ~ 

01 
c: 

c,.-- -~ -;; 
.. 

(6-13.5') Silt, moderate yellowish-brown mottled 
~ Ill 

u 
with light olive gray material. u 

> 
~ ·- Q.. 

0 ..,. -,, &. => 
0 

u a. (I) 

g 
i-.; 

10-
ML 

2 83 B.G. 

(11.5~13.5') Becoming moist with iron staining and 
~ 

-
iron-manganese nodules. 

·. 

.. A-~7 

(13.5-30'} Silt (see descriptions below): ·. 

ML 
(13.5-26'} snt. olive gray to greenish-gray. 

/ is~~ Moist. -'- .... --
Page 1 of 4· 



.EnSafelAIIen-·& Hosha/1 ,. :Monitoring -Well 002603DA 1 
:· '. ,~- . 

~ ... -.' . ·' .. . ~· _:.. .. 
Stilted at DIS on 2-'-6-96. :' . . . -, 

·,'J:. \":. :.CaQJI¢ted-afl.60oo~i . _ ... - ·.:_~ ... .-: .. . ·./.::.<. Deoth to GrclUldwater. 1191feet · · · Mea!Uect· • 418i96 

Dina Method: Rotasa'k: '"'~''coreblm!lhslde.6'lCBSi'l!:l r 

Geo~ogst a Ladd. H. Pa1cs . . , • Wei SCreert. 38 to 48 f~ -··. ' -~ c · 

. · (.) !it . 

·u'l~ ii I 
···'~ 

-. -.. ' : : ' ·-·-.. 
: '·I'--

~ ... 

20 

GEOLOGIC CEsauPTION, 
.:, 

Iron-manganese nodules below 20', becoming 
more moist with scattered sheR fragments; 

3 • 65 BG-

25-

1\/ 

30-~ 

ML Becoming slightly sandy below 22'. 

Wood fragment at 25.5'. 

(26-30') Sandy and clayey slit with 
Iron-manganese nodules; We»od fragments· from 
28' to 29'. 

o. -·o 
. ·.0 ·. · (29-48') Deeper Alluvium lsee descriptions 

. o:.::o SW below). ·:._o_-: 

;iU m ~-

,.____ 

W8l. DIAGRAM 

~~ .. 
•' 

--

-::> 
0 a, 

)_;" 

J_l 
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1 
) 

· ;_£n.Safe/A1/en &. Hosha/1 Monitoring WeU 002G03DA 

86 

5 95 

. .: . .-·-.. <! ;. 

·, .. ___ ;: .' 
,: : 

(35-38') Sand, .medium to coarse lsee 
descriPtions below). 

(35-36') Sand, medium to coarse-grained, olive 
gray; wet. 

(36-38') Sand, medium to coarse, oliv~ gray to 
light olive gray color. Coarser with gravel near 
38'. 

(38-39.5') Sand. slightly clayey with gravel, 
medium to very coarse- grained, moderate : 

. yellowish-br_own, w~t. · 

Clay and sand with gravel, light gray 
with moderate yellowish-- brown. 

Shelby tube sample coUected from 40' to::43', no 
tithologic description available. · · -

... -~ 

(43-45~S') Sand, lliedium to very 
coarse-grained, and gravel up to 1.5" lrdongest 

Sli dimension. Moderate yellowish-brown colo~ 
GW mottled with some Ught gray material. Less 

gravel near -45.5'. Wet. 

WELL DIAGRAM 

01 t c: 
-.; 
Ill 
tJ 
tJ 'jij > .... Cl) 

o. 
.., 

"f Cl) 

.s:. ~ 
(,) 0 
1/) 'E 
e OJ 

.0 

~ 

'0 

i 
c .. 
II 0 II ... N 
(,) ..... .. g 
tJ 
> a.. 

!! ., 
0 
0 
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'. ·~: . 

·EnSate/A11en,&··Hoshalr · · , Monitoring.::wen" Q02G03DA 

8 110 

fine-grained. 

(4B-:-49.5ll.ight gay • 

. (:49.5-50') Dusky veUow. · 

(50~54')•Light gray. · 

(54-60') Clay 

_.;· 

(54-58') Silly and sandy clay; oUve gray with 
saniheams, olive gray, dar~:yellowis~orange 
,sand! at. top. Lignite se~ near 58'. 

I~.;;~O')'Ciay; olive "ay ~ color. 

Terminated soil boring at 6Q'. 

0 
N ..... 
Q 

Page 4 of 4 
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) 

EnSate/AIIen & Hosha/1 . ,_ Monitoring- Well OQ2603UA 

2 

3 

ML 

GEOLOGIC rESCRIPTION 

IG-27') Upper. Alluvium lsee descriptions. 
below). . · 

10-2') Soli, gravel and asphalt. 

Clayey silt; olive gray to Ught Olive gray 
to greenish.:.gray. Contains some -· 
iron-mangane;e nodules. 

(6-13.5') Silt, moderate. yellowish-brown and 
mottled with Ught olive gray material. 

(11.5-13.5') Becoming moist with iron staining and 
iron-manganese nodules. -· 

. (13.5-27') Silt (see descriptions below). 

(13.5-26') SUI; olive gray to greenish-gray. 
MoiSt. -

ML lrori;,.manganese nodules below 20", becoming 
- :more moist with scattered shell fragments. 

Beeomlng slightly sandy below 22'. 

Wood fragment at 25.5'. 

(26-27') Sandy and clayey sUI with 
iron-manganese nodules. 

Terminated soli boring at 27'. Note: No samples 
were collected for tithol_ogic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G03DA. 

WE4- DIAGRAM 

i .. 
u 
"' o• 
> 
a.. i 
- u 
~ -g 
- II q (.) 

lJ 

'0 

15 .. 
0 
N -g 
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'EnStife/AIIen & -Hosha/1 ;· -· Monito-ring Well 002604UA 

Ol 

ML 

Ml 

GEOLOGIC rESCRIPTION 

to-3.5~) Soil and roots. 

_,,· 

-tis-16') Sil't (see descriPtions beto_,)..•· 

tis'"'6'l Silt.. moderate yenowish-brown mottled 
·with Ught olive gray;-wlth considerable Iron 
staining. · " 

(6-16') Silt. olive gray to light olive gray, mottled 
with moderate yellowish-brown. ' · · · 

Moist from 12' to 16'. 

. Contains iron-manganese nodules from' t3Ho 16'. 

No description available; collected 
from 16' to 19' for geotechnical ;:,on;uv!lllL 

(19-27') Silt (see descriptions below).· 

(IQ-26').Silt. olive gray to greenish-gray. _with a 
ve~y few snail. shell fragments, moist. -

With very fine sand below 22'. 

Contains roots below 23'. 

Contains iron-mal)gariese nodules-from 24' to 
26'. 

(26-27'~ Silt; sandy '(very fine-grained), olive 
gray to greenlsh~gray, contains snail shell 
fragments, moist. 

Terminated soil boring at 27'. Note: No samples 
were collected for lithologic description: these 
descriptions were transferred from the log of 
adjacent soil boring 002S00290A. 

T 

I 

1 
'0 

Iii 
"' ·0 . N ..... 
2 

I J 
/ ... 

Page 1 of 1 



-~ 
' / 

EnSafe/AIIen & Hoshall ;.-Monitoring· Well 002G05DA 

Slrfaceeevation: 267.18 teefit,SJ 
Started at 0850 oo 2-5-96 . - -:-, TOC Elevatitrt 269.33 teet msF -
C~ted at KJ30 M2+-9B_. , 

~ ~· !t I ! § f2' 
:rlfi g~ i~ 1---w I d 
~LL -_~: ~ ~ ~~ :I If) . Cll M 

I' .-. 

BG 1-
--

;•, 

; 

... 
. 

I 88 BG 

5- BG 

1--

BG 

Ml 
'· 

BG 

10-

2 80 BG 

' 

BG 

15-1-- BG tw'WJ.t---1 

Depth to GrOU'Idwater. 12.99 'feet , : 

Total DePth::-,55:0 feet '- . · · -
Wei Screen: 40.5 to 50.5 feeL ... • , 

-GEOLOGIC E:ESOUPTION: 

to...:is:s·> snt (see· d~scrlptlons below>• - : 
. ' ·.· .· .. . .· ... 

. ~.'_' ·-:;..-: ~ ~·· .• ·' __ ;.:l~· ·::/:·~·:; ': . 
Moderate yellowish-brown and mottled 'Wit!l some 
light _olive gray Contains scattered ·~ · 
iron-manganese nodUles. 

Sligh_tly moist near II'. 

Becoming mottled with some dark greenish-gray 
material near 14'. 

~--4/8/96 

r-
Eii Ill GRAM 

C7) 

.e ., 
Ill 
u 
u 
> a. 
0 
'q" .... 
.i:. .. 

0 
u a, If) 

e 
• N 

~ 

_._ L.. -'-
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EnSafe/ Allen· & Hosha/1· Monitoring .. Well 002G05DA 

TOC Elevatim: 269.33 feet msl. ~ -• .. ·· 

Total DePth:.· 55.0 ffiet.: ·. : .. · '· ' .. ........... 

. Geologst D. L~ I>L Pwlcs .. :.:. · · · . ; . wei Screen: 40.5 to 50.5 teet. ::.. 

' . GEOLOOIC CESCRIPTION · ~ WELL DIAGRAM 
)~·.·.·· ··. 

BG 

BG 

.20-

3 75 BG 

BG 

·,·, 

BG 

0 

I--

IX BG 

11111111 ·. 

ML 

-~ --: .. ·.· ... ,-:.. ·. 

mcref!Se 10 "'"''""'ma~:~e· or oron-man~n.ese 
r..'-n_od_u_le_s_ne_·_ar_l_s_.s_·. _____ ,_.,:::...,· '.._' .;,;: • __ __,/- 25l7 

(15.5-26') Silt (see descriptions below);. • 
. . ... · ..... : . ,.:. . .. 

. ' . : : ~: ~ : 

O~k greenish;_gray, slightly moist. 

Becoming light olive gray to greenish.i.gray with 
depth. · · 

Snail shell fragments near 20'. 

No description available due to no sample 
recovery. 

r-~~-------------~-~----~1'~ 
(28-34') Silt and very-fine grained sand with 

ML. 
SP 

-

rare snail shell fragments, moist. 

-'-

I -:::0 
0 

I:» 

• 
Page2 of 4 
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J 
) 

EnSafe/AIIen & Hosha/1 Monitoring Well 002G0.5DA 

Proieet No.: KJ6-08420 · Strface EJeVatiort 267.18 feet ms( : , . 
Stcned at 0850 oo 2-5-96 , TOC Elevatial: .· 269.33 teet mSI 

GrOllldWater Elevation: 256.34 teet ms1 
COO'()Ieted at moon 2-5-96 Depth to Grctndwater: 12.99 feet 

[ilfrlg Method: Rotascric - 4'' core ba7el hside 6" casi"(g 

!XIng ~y: Ma'ICI: Enwarnentat. Inc. · Total Depth:. 55.0 teet · · 

Geologst a Ladd. w. P<rts ·Wei SCreen: 40.5 to 50.5 feet -

GEOLOGIC rESCRIPTION 

·. 

1\/ 
4 71 BG 

35-f-----

40.,. 5 100 

45--

BG 

MI... 
SP 

~n·:-~:~~------------------~--------~----~2~2 
SM (34-50') Flu~i~ Deposits (see descriptions 

below). (34,;.34.5') Sand, fine to 
BG 11#11-Ul:...M_L_..._, coarse-grained, mixed with silt, o~ve gray to 

l,\ greenish-gray with snail shell fragments, moist. 

~.1 
1r .2322 

I 

BG 

Ml 

SM 

Ml 

(34~5-35') Silt: olive gray to greenlsh,;.gray. 

\Dry. I 
(35-37') Clayey silt with some fine to 

medium-grained sand and a few pieces of. 
dark-colored gravel, olive-gray, moist'. Wood at r ~302 
35.5'. 
~~~--------~----------~ 

(37-39') Silly sand, fine to very 
coarse-grained, with Quartz and chert gravel, 
olive gray, wet. 

(39-39.5') Silt: olive gray to light 
,~8.2 

brownish-'gray. Dry. i 227.7 
~--------------------------------1 o .. -( 

o: e..., SiL (39.5-41"1 Sand, coarse to very coarse-grained, 
o: ~ GW and gravel up to 2.5" in longest dimension, olive 
In:~ gray near 39.5', then very light gray mottled 

BG ~lr=~TI---h.\.'-w-i_th_m_o_d_e_ra_t_e...:y_e_no_w_is_h_-_b_ro_w_n_, w_e_t_. ____ __//" ~ 
~V (41-43') Sand and gravel: sand is very 
~C S£. coarse-grained, some gravel appears 

>/ b GW =~~t::~~dl~g~~d:r~::e;:;~~~:=~~;,o:;tottled 
::_:'1>-( 

BG ·.::~ 

1:.$ S£. (43-43.5') Sand and gravel, dark 

~ ~: ~ :-i\ yellowish-orange in color. wet. r 223.7 

~~ ~ sw I~ (43.5-44') Gravel and sand, wet: gravel is gray rf-2232 
, \. ·.·. G}i and red in color and up to 1.5" in longest 
p ~: SW dimension. sand is light gray. · 

BG 1--rU--+-~ '----------~__;;_....:._. ______ _1 

Meastred: 4/8/98 

· WB.t DIAGRAM 

01 c: ... 
Ill 
u 
u 
> 
0.. 

0 
'<t 

.J!. 
0 
Ill 

9 
c-. 

-r-

f 
Cl> 
t; ., 
u 
> 
0.. 

i ... 
0 
ci 

1 

-·: 

=·.: 

=·.: 
-·: 

- . 
. -
··
.. -
·.=-:..: 

-f-

iii 
Cl> 

"' 
.! c 
0 
E 
Cl> 
~ 

-f-

'0 

i .. 
0 
N -E 
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EnSafe/AIIen & Hosha/1 Monitoring Well 002605DA I 
Pr()ieet No; KJB-08420 Stnace ElevatiOn: 261.16 feet msJ 

Stcrted at 0850 en 2-5-96 TOC Elevatim: 269.33 feet msJ • · · . ·<. 

Depth to GrCUldwater: 12.99 feet 
· GrCUldwater ElevatiOn: 258.34 ff!f!t:msl 

IHng GooPany: Altnce Enviramental, Inc. .· · - ... · Total Depth: 55.0 teet ·· 

·so 93 

55 I--

60-

Wei Screen: 4a5 to 50.5 teet ·-
. 

GEOLOGIC I::ESOUPTION ·· 

~0-lb o: ~ (44-46') Gravel and sand; gravel is up to 3" in 
-,. · longest dimension and dark gray, sand Is 
'j ~: Gli moderate yellowish-brown to dark · · · 
lt7 ~ ~ \\ yeHowlsh-orange, wet. 

BG ~ ~.·:· (46-46.5') Gravel and sand; gravel Is up to .75" 
::C o __ : in longest dimension, sand is coarse;..grained and 

p o: ~~:ne~:.t::.~llowish-brown to dark yellowish-

b-e·.· Gli Po: SW 

BG ~~: 
~o: 

~o: 
BG IV .. 

sc 

(46.5-50.5') Gravel and sand; gravel is up to 3" 
in longest dimension, sand is very · · 
~oarse-grained and moderate yellowlsh~brown 
to dark yeilo~_ish-orange, wet. · · · · 

!50.5-52.5') Cockfield Formation: cla~y sand: 
flne-grai!1ed; 'stained moderate yello~i~h-brown 
to dark yellowish-orange with some very Ught 
gray seams of material. 

r2212 

tr-220.1 

I 

:::172 

~ ~'*-+-----------.;.__-:-:. ,,...;;, -,------+214.7 
(52.5-SS')·sand, fine-grained, very IIQhl gray : 

BG colormottled with some dark yellowish""oi'ange 
material. ' • . 

: : SP 
BG 

·. : 

r-~-1-~----~-----------------4222 
Soil boring terminated at 55'. 

Meastted:·-·418/96 
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·EnS ate/ Allen & Hosha/1 Monitoring Well 002G05UA 

2 

3 

ML 

GEOLOGIC CESCRIPTION 

(0-15.5') Silt; moderate yellowish-brown mottled 
with some light olive gray material· Contains 
sattered iron-manganese nodul~s. 

Slightly moist near II'. 

Becoming mottled with some dark greenish-gray 
material near 14'. · 

Increase In percentage of Iron-manganese 
nodules near 15.5'. · · 

(15.5-26') Silt, dark greenish-gray, slightlY' 
moist. 

ML Becoming light olive gray to greenish gray with 
depth. 

Snail shell fragments near 20'. 

No description available due to no sample 
recovery from 26' to 27'. · 

Terminated soil boring at 27'. Note: No samples 
were collected for Hthologic description.' These 
descriptions were transferred from the log: of 
adjacent monitoring well 002G050A. ·: 

WELL DIAGRAM 
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.. :.£nSafe/AIIen & Hosha/1, Monitoring- WelkQ02606DA 

GEOLOGIC rESCRIPTION. 

(0-32') Upper AHuviUIII- ( see descriptions 
below). 

75 8 (0-.5') SOil, gravel, and asphalt• 

(.5-15') Silt, mostly moderate yellowish-bro_wn to 
light olive gray. 

(.5-8') SUt moderate yellowish-brown motUed 
with fight olive gray material. some Iron staining 

Ml and rare Iron-manganese nodules. 

(6-14') Percentage of light olive gray-cplored 
material decreases down to 14'. 

2 53 5 

(14-15') Becoming mostly light oHve gray to 
. greenish-gr,ay I!IOltled with moderate 
yellowish-brown. Abulldi;lnt Iron staining and 
iron-' manganese nodules Just aitiove 15'.-· 

Ml (15-IQ') Silt, (llive gray .. to .dark greenlsh-g~ay. 

Het from 16-19'. .... 
"" (IQ-25") SUt, dark greenish-gray mottled.with 0 

61 
3 50 s· brownish-gray material; Some snail shel &. 

fragments present. 
u en 

ML ci -N 

Some iron-manganese nodules at 24'. Hood at 
25'. 

125-29') Slit, olive gray to greenish-gray in 
ML color. 

Rare snail shell fragments and wet from 28-29'. 

(29-32') Sand, very fine-grained. and silt; 

4 78 4 
greenish-gray, rare snail shell fragments. wet. 

Becoming olive gray In color near 32'. 

(32-54') Deeper Alluvium (see descriptions 
below). 

(32-36') Sand, fine to coarse-grained, with clay iii 
Ill .. 

seams. Olive-gray in color with rare snail Shell 
fragments, wet. Hood near 34'. :1 

(36-39') Sand, fine to coarse-grained. olive 
gray, with scattered gravel and snail shell 
fragments. wet. --1-

Page I of 2 
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EnSa'fe/AIIen. & Hosha/1 Monitoring Well 002G06DA · 

6 106 

GEOLOGIC IESCRIPTION 

(39-44') Sand, tine to coarse, olive gray With 
gravel uP to r In longest dimenSion. Rare .snail 
sheU fragmeots. wet. --··· ,.-. 

~~----+"" Clay seams (3" to 5" thick) at 40', 41', 42', and 
43.5'. . . . .. 

(44-48.5') Sand, very coarse-gralnecf. and 
gravel up to 2.5" In ~ongest dimension. · Moderate 
yeUowish-brownjllottled with Ught olive gray 
material, wet. · · 

(46,5-48') Sandy silt; light olive gray to light 
gray In coib[ A 2" thick sand and gravel seam 
occurs at 47'. Wet. 

(48-51') Sand and gravel; sand Is very . 
coarse-grained and gravel is up to 3" in longest 

~~...,...-+·I dimension. Moderate yeftowlsh-brown mottled 
with Ught gray, wet. 

Sand is now medium to 
coarse-grained and gtavells up to 2.5" iri' 
longest dimension. · Moderate yellowish bro.wn, 
wet. · 

(54-55') Cockfield Formation: Silty clay with 
very fine-grained sand. Dusky yellowish-brown 
to moderate yellowish-brown. Llgnitic material 
at top. 

Terminated soil boring at 55'. 

WB.L DIAGRAM 
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25 

EnS ate/Allen & Hosha/1 ·Monitoring Well 0026C>6UA 

ML 

Ml 

··GEOLOGIC CESCRIPTION 

(«r-27!) Upper ADuvlilm (see descriptions 
below). 

. r:s-in SHt m9derate yellowish-brown IIOttled 
. with. Hght olive gray material. Some iron staining 

and rare iron-manganl!,!se .nodules •.. 

(6~14') Percen~a.ge of Ught oHve gray""colored 
material decreases down to.14'. 

(14-:15~) Becoming mostly Hght oHve gray to 
gr~enish-gray mott~ with moderate 
yellowish-b~own. .·Abundant iron sta!Oing and 
iron- . . nodules Just i:!bove 15' . 

. Wet from 

(19-25') snt, dark greenlsh..:gray mottled with 
brownish-gray material. Some snail shell 
fragments present. 

Some iron/manganese nodules at 24'. Wood at 
25': 

(25-27") SOt, olive gray to greenish-gray In 
color. 

Rare snail shell fragments and wet below 26'. 

Soil boring terminated at 27'. Note: No samples 
were collected for Hthologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002G060A. 
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EnSafe/A:IIen & Hosha/1 Monitoring Well 002G07UA 

2 

3 

CL. 
ML 

GEOLOGIC CESffiiPTI~ 

I0-4l Soil,' gravel, and asphalt. 

14-15') Silt, moderate yellowish-brown mcittled 
with light olive gray arid olive g~y. · , 

14-10') Silt, moderate yellowish-brown mottled 
with light•onve gray, with Iron-manganese,, 
nodules.• 

110-15') Clayey:silt, ino~erate yellowlsh:..,brown 
mottled with olive gray, 'becoming moist near 15'., 

No recovery from 15' to 1~'. 

No description available~ collected a Shelby tub'e • 
sample from 16' to 19;~ , - , 

119"-24') Clay and silt, olive gray to 
greenish:...gray, wet. , 

(24-27') Fluvial Deposits , (see descriptions 
below). 

(24-25') Sand. fine to medium-grained, and silt, 
olive gray to greenish-gray, with snail shell. 
fragments, wet. , 

(25-21.') Silt and sand, very fine-grained, 
olive-gray to greenish- gay, with snail shell 
fragments, moist. 

Terminated soil boring at 27'. Note: No samples 
were collected for DthQlotllc description. These 
descriptions were' transferred from the log of 
adjacent soil boring 00250030DA. 

WELL DIAGRAM 
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1£fiSate/Allen &:Hosha/1 ,. - Monitoring· Weii;00260BDA 

100 

BG 

BG 

BG 
2 53 

BG. 

BG 

BG 

BG 

BG 
3 90 

BG 

BG 

BG 

'4 96 BG 

BG 

BG 
'4 96 

BG-

BG 

BG 

BG 
5 100 

. . . . GEOLOGIC rESCRIPlloN : 

" (0~22'} Upper Alluviullt (see ctescrlptloilJ . 
below). · ·· 

(0-.5') Concrete. 

· . Sil\, Clayey Jsee descriPtions 

(4-5') Clayey sHt, Hght olive gray mott'~~ with 
moderate yellowish- brown material ·· · 

(5-15') Moderate yeHowlsh-brown motl~d(~lth 
olive gray· material. ·Contain_~ iroR-manganese 
nodules trcim s· tcHs•:> ·· ,.,, ; ' 
Eh!comil'ig moist; ·m~re clcly~lch with less olive 
gray-colOred material from'14-18'. 

(i8..:~9') SH~ and iery fin~graiiled Olive 
gray to greenish-gr~y in ~otor. .Contains. Snail 
shell fragments. Top of Deeper AHI!vlum 'c:leposits 
estimated at 22'. ?: · · ·- · 

Sand, jelly-like, lighter In color, wet at 22~; 
Wol)d- fragments scattered throu!Jhout froai· 24' 
to 41'. - - ·--

(29-33') SHt and sand; sand Is fine to 
coarse-grained. 

: '· ~ <. ..: ,: ,: . ·.. . 
ouve gray to .greenish-gray with snail sheD 

· · fragments, wood scattered throughout, wel 

Saod. fine to very coar.se-graineci. and 
gray to greentsh:.gray, with snail shell 

fraginents •. wood scattered throughout, wet. 

/ f 
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EnSafe/AIIen & Hosha/1 Monitoring~Well 002GQBDA 

6 75 

GEOLOOIC CESCRIPTlON 

·. (39-4f).Sand, fine to coarse-grained; a,m:l sut, 
olive gray to greenish-gray, wtth shclii ~~~ 
fragments, with wood scattered wet. • 

(41-42') Sand. fine to coarse-grained;.ar\(1 slit 
with gravel up to 2.5" in longest dimen$iorL. · Olive 
gray to greenish-gray, wet. · ' · 

(42-43') Very coarse-grained sand anci gravel 
up .to 2''in longest dimension; Moderate 
yellowish-brown. wet. 

(43-45')6ravel up.to 2M in longest dmenslon, 
and sand, very coarse, very light gray mottled 
with moderate yeUowish-brown, wet. 

145-51.5') Cockfield Formation: Clay, dusky to 
dark yellowish-brown with light olive gray 
tine-grained sand laminations. 

Becoming very sandy near. base of soil boring; 
sand Is fine to medium-grained and. light olive 
gray In color. 

· Terminated soil boring at 5l5'. 
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·· EnSafe/Allen & Hosha/1 ··Monitoring. Well 00260BUA 
l 

}1 
~~~~~~~~~~----------~~~~~~~~~~~~--~~--~~ 

GEOLOGIC rESOUPTI~ 

· (0;,.27') Upper Anuvium · (see desc:tlptions 
below). · ·· · 

~~~5'). co.icrete. 

U-2') Clayey· sAt: HghtoHve gray to · · :> .. 
greenlsh"'"gray and motUed with moderate~:·· 
yeUowis~brown material · 

.... . . . .. 

(2-4') Silly clay; dafk greenish-gray.' 

clayey (see <!escripllons · 

(4-~·n;tayey slit, llght9Jive gr;ay mottled with 
. mod~ate y~Jowlsh~J,rpwn material. 

(5.;.15') Moderate .. yellowish..,brown mottled with 
olive gray material, contain$ iron-manganese 

.. nodules. . ; . . . . . 

Becoming moist: more clay-,rich with less olive 
matl:!rial ~ro.m 14-18'. 

(18-27') Silt and very finl:!-grained sand. Olive 
gray to greenish-gray in color. Contains snail 
shell fragments. Top of Fluvial Deposits 
estimated at 22'. 

Sand, jelly-like, lighter in color, wet at 27'. 

Hood fragments scattered throughout from 24' 
to 27'. . 

Terminated soil boring at 27'. Note: ll!o samples 
were collected for lithologic description. These 
descriptions were transferred from the Jog of 
adjacent monitoring well 002GOBDA. 

I 

t 
I I 
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EnSate/AIIen & Hosha/1 Monitoring .wen 002G09DA 

\ ) 
Project NSA Menptis · · · .. · Loc:aticrJ: ~ TN. - SIHJ#2- Southside l.iWJM 

Project No; XJ6-0B42() . ,. Slrfac:e Elevation: 265.51 feet-
Stcrted at 0830 onl-3()-96 TOC Elevatien: 267.96 teetmsl. '· 

CaJ1)1etedat 0945 aJ 1:-30-86 . ·;~· 

'' 
Depth to ~ater: 11.15 feet MeaSln!ct 418)96 

()'h Method: Rotasaic ~ 4!' Ct1fe binel nsJde fl'cW't{J 
, . Grculdwater Elevation: · 250.81 ff!et ms1 

. ,,. .. 
MilQ Col'q)my: Mare Enwarnentai;'Jnc. •- Total Depth: 55.0 ff!et .·;. -

Geok9st: D. Ladd, It! Paries ··.~.i Hel Screen: 38 to 46 feet -

~ 

~ § (.) ~. .~ m / ~ 
i;ffi li ii i ~ 1 I d <. ·GEOLOGIC CEsa:uPTION . WEU. DIAGRAM 

0 = -~ -r jiii 
~~ :::Jw M &: ~ 

··:.'·· 

·~ (Q-26') Upper Alluvium (see descriptions. 
. 

•• b -
-

~-; 8 :·IQ QL.. 
below). ---

'< 

-- I 75 1 1~-.GH (0::-3.5') Soli and gravel- (fill). : •'' 

·, ... 
6 II I'-·: ·- .. .. ,. 

1/ 
I .. 

,...,, ... 

--- (3.5-B') Clayey silt; •oC:Ierate yeUowlsh-tiiown ''"" 
mottled with Hght Olive gray material containing 

5-~ 5 iron-manganese nodules. 
ML 

I 
.-

6 .... : ... , ....... .5 
IB-t9') Silt, very clayey, moderate 

5· · ·· yellowish-brown to dcirk yellowish- brown ' -

10- 2 98 
• ' mowe·a·_wlth m.ealum gray material. 

) I 6 
Abundant Iron-manganese ·nodules from 9' to n·. 

a 
.E 
"' 

I 6 
., 

Moist with some iron-manganese nodules from t3' 
(.) 

ML (.) 

to 15'. > 
0.. 

IS-
0 -

--:- 4 
.., ::> 

Less iron-:manganese nodules, becoming more 0 
~ & 

dark yellowish-orange from 15-19'. u 

r 
U) 

5 
e 

-- C... 

·- 2 
.. 

~46.5 
119-23') Slit, clayey (see descriptions below). 

'20:.. 3 90 
119 .. 22') Silt, clayey, olive gray to 

5 

I 
ML greenish-gray, containing snail shell fragments. -~ 

(22-23') Same as above, but olive gray in color. 

6 42.5 o. 
· (23-27.5') Sand, fine to medium, silty, olive gray 

o: in coior;"wlth snan shell fragments, moist to wet, 

25-f--- 6 o: wet below 25'. Top of Deeper Alluvium deposits 

\ o: SM. estimated at 26'. 
SH 

5 
o: 

4 tOO o: (27.5-28') Sand, fine to very coarse-grained, 

I olive gray, with snail shell fragments, wet. r r237.5 
5 ML (28-3t') Silt; olive gray In color with snail shell 

30-:__ fragments. Wet. Vegetation near 29'. -- .- --
Page I of 2 



· EnSafe/AIIen & Hosha/1 ·Monitoring- Well· 002G09DA 

4 100 

5 390 

6 102 

GEOLOOIC rEscRIPTION 

(31-34') Silty sand, very fine-grained becoming 
progressivelY coarser near 34', ollv~ gray to 
light olive gray near 34', with snail shi!R 
fragments. weL 

(34-34;5') C.oarse .to very coarse-gramed sand 
with gravel Light oUve gray to greenish-gray, 
containing snail shell fragments. weL · 

(34.5-35') Sand, very fine to mediln~·graJned, 
light olive to greenish-gray, wet -

(.JS-.,.38') SiltY s8nd. very fine to very · 
coar~e,.;grained, with quartz and chert gravel up· 
to 1" in to_ngest dimension. olive gray, 

(38..,.43') Sand and gravel; sand is fine. to very 
coarse-grained, gravel is up to f'in longest 
dimension: moderate yellowish-brown mo~t!E!d 
with light gray material, wet. · ·! ·. 

Coarse-grained .sand, moderate. 
yellowish-brown mottled with medium lighfgray 
material, wet. · 

(44-46') Sand and gravel, gravel and sand 
(see descriptions below). · · · · 

(44-45') Sand and gravel; sand.is very 
coarse-grained and gravel is up to 1.5N In 
longest dimension; moderate yellowish-brown 
mottied with medium light gay materia~ wet. 

(45-46') Gravel uP to l5~' in longest Clilnension, 
and sand; dark yellowish-brown to moderate 
yeliowish-brown; becoming clayey near 46'. 

(46-'-55') Cockfield Formation: Clay, dusky. 
yellowish-brown to dark yellowish-brown. 

With light olive gray sandy seams below 52'. 

With soine lignite seains below 53'. 

Terminated soH boring at 55'. 

1 ;::::. . 

. ···~· ·~ 
wa.LDIAGRAM 
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EnSafe/AIIen & Hosha/1 Monitoring Well 002G09UA 

'iil 

I ~ 
'r 

! GEOLOGIC CESCRIPTION s. Wa.L DIAGRAM 

~ ~ M 

(0-26') Upper AUuvium (see descriptions 

01.. below). 
GW 

(0-3.5') son and gravel (lUI). 

(3.S-8') Clayey slit; moderate yellowish-brown 01 

mottled with Hght olive gray material containing ~-

ML iron-manganese nodules. 
Ill -0 :::> 
0· 0 
> a, 
0.. 

0 

(8-19') Silt, very clayey, moderate 
oq 

2 .s:. 
yellowish-brown to dark yellowish- brown 0 1ii 

Ul Q) 

mottled with medium gray material. .. e .! 
Abundant iron-manganese nodules from 9' to 11'. c-., c 

0 -c: 
Moist with some iron-manganese nodules .from 13' 

Q) 

ML u 
i 

to 15'. · 

\ 3 Less iron-manganese nodules, becoming more r ·, 

dark yellowish-orange from 15-19'. 

[19-23') Silt. clayey, olive gray to '0 
0:::: 

greenish-gray, becoming just o6ve gray from 22' Ill ... 
ML to 23', containing snail shell fragments; 0 

N ..... 
!2 

(23-27') Silty sand; fine to medium-grained, 

1 SM 
olive gray in color; with snail shell fragments, 
moist to wet. Top of Deeper ADuvium deposits 
estimated at 26'. 

Wet below 25'. 

Terminated soil boring at 27'. Note: No samples 
were collected for Hthologic description. These 
descriptions were transferred from the Jog of 
adjacent monitoring well 002G09DA. 

4 
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Ensate/AIIen & Hosha/1· · Monitoring Well 002G10DA l 
, 

Prc>;ect: f'S4 MeiTJ;Iis ·. ·. -- Locati!:Xt ~-m . SWJ#2 '"" Southside LBndfl 

Project No.: IJ6-08420 Slrliiee EJevatiOn: 270.38 teet msl J 

Startec:l at 1220 on 2-12-BfJ TOC _EJeyaticn: 2TO.fl feet m5J ,, 
-:- .Calpleted at 1400 m 2-12-98 . .. Depth to.~ 9.38 teet MeaStr.ecl: _4/8196 

Ding Method: Rotasaic -··:.r_C:ore bCr!1il i'i.sim s"casro Gttuldwater.~ .- 260.81 feet msl ··. ,t:.-·.·. 

Ding Corrpany: Ala1ce Envt_arnental, In:. Total Oepth; SaO,feet- _,' 

Geologst: J. Kii(JsbtrY ~ Screen: 4() to _sp feet -
' 

g ~ ~ -~ § 
_- ~ 

J 
.si 1 I 

GEOLOGIC tESCRJPi10N. E WSLl DIAGRAM 
~m ii i 8 -~ 
!!Iii If!! ~ ~ ·-r-- iii 

:IU> M .. --

~ 
4 

.. IG-38') Upper· AUuvlum (see descrlptl~ns i'< 
below). - '·: ,,, 

Sill and clay (fUI material) from o· to 8', . 
·-

I. 87 4 
. moderate brown to moderate gray in c:Oior, 

- 5- -- 2 

1-- Moderate gray to light yellowish-browri. Slightly ~A 

II/ 3 moist. 

3 

10-
2 35 3 ML. 

CL 

!/\ 3 a 
Mottling with dark yeRowlsh'-orange material with 
some organic material from 13' to 16'. J 

15- 3 .-:.; .. ·· 

'--- 4 
-'CI 

Sill, moderate brown to light gray with dark. 
.~ ~ 

1\/ 
4 Ill ~ 

oranglsh-yellow mottling from 16' to 25'. Organic u 0 
u a. 

material present. Moist. > 
3 

II.. 

20..; 
0 

Wet at 20'. 
'V 

.c 
3 90 3 

u 
(I) 

~\ 
e 

3 ~ .-

25'- 3 
Color change at 25' to light greenish-gray to 

. olive gray. Shell fragments present. Wet. · · 

f;--;- ML Silt with minor clay· and sand. Moderate 

\I 
2 greenish-gray with common snail shells. Wet. 

4 100 
2 

30-

4 100 2 

I/\ 2 

35- 3 II til II 
~ -!-

i-- .~ .4 
:~ 

~ 
o. (36-50') Deeper Alluvium (see descriptions ~; 2 o: i stt. below). ~~ 
o: SM 

~ 
2 

40- 6~· j_ 
. 

...;L- ~ 

I 
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EnSafe/AIIen &"Hosha/1 Monitoring Well 002G10DA 

6 120 

SM. 
SM 

CL 
ML 

GEOLOGIC CEsa:uPTION 

(36-45') Sand with gravel Slit seams from 
38-42', with thl~;knesses ranging from 6 to 12 
inches. Sand Is brownish-gray to light 
yeliowisli-brown. · 

Gravel In a sHt and clay matrix with minor sand. 
Very hard, dry to moist · 

Sand and grave~ light yellowish-'brown to light 
yellowish gray. 

Color change to dark oranglsh-yellow. 

Cockfield Formation: Dark brownlsh.:.gray cfr:tY 
with interbeds of silt and fine sand. Fme to 
medium-grained sand lense at 55'. 

Terminated soli boring .at 56'. Note: PIO .. 
resl)onse likely due to moisture In samples.:· 

" waL DIAGRAM 

1 
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.·EnSafe/AIIen &.Hosha/1 ·Monitoring Well 002G10UA 

.:• 

2 

3 

ML 

. (0-32') Upper Alluvium (see de!;crlt>tleiiM 

::.below).·,... . :.,· ·. 

Slit and clay (flU material) from o· to e~:;, 
moderate brown to moderate gray cofcii! 

Moderate gray to llghtyeHowls~brown. sRghtly 
moist~ 

Mottling with dark yellowish-orange material with 
some organic material from 13' to 16'. 

snt, moderate brown to light gray with dark . 
orangish-yellow mottling from 16' to 25'. Organic 
material present. Moist. Becomes wet at 20'. 

Color change at 25' to light greenish-gray and 
olive gray. Shell fragments present. Wet. 

Silt with minor clay and sand. Moderate 
greenish-gray with common snail sheDs. Wet. 

Terminated soil boring at 32'. Note: No samples 
were collected tor lithologic description. These 
descriptions were transferred from the log of 
adjacent monitoring well 002GIODA. 
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EnSate/AIIen & Hosha/1 Monitoring Well 002G11DA 

ProjeCt 16.4 He/fJJfiS Loc:atil:n ~ TN. SWJ#2 - SI;Jut/lsid!! Lilldll 

) 
·' Strtace Elevation: 265.fT feet msJ Pro;ect No.: 106-08420 

Stoned at D1J on 1-8-96 '· .· 
TOC Elevatiat 268.77 feet mst· · 

~ed at 0915 a'll-fT-98 ·(, Depth to Grtuldwater: 4.fT feet -· Meastred: 4/8196 

Mna Method: 41/4'' JD~Stem A~ 5" Fl!11ts Granclwater Elevatiorc _ 262.60 teet ms1 

[)tng Cont>anY: Mgr;e Enwt:mJe(lta/.1/lc. . Tota Depttr 48.0. ~ 

Geologst J. t::anTic/JBe/. H Patks, 4 LadrJ; - Wei Screen: 322.10 422 teet -
'if 

§ 

b ~ ~ ~ m r 
I I a GEOLOGIC rESCRIPTION s WBl. DIAGRAM 

~~ -!;: i i ~ ~ ~-

~~ ~(/) 0 ~ 
_:-r-

:lm M li: 

BG 
. ,. 10~33') Upper Alluvium lsee, descriptions· · 

_f 
~2 I 42 below), 

1-'1-' I0-1') FHI and skeet fragments. 

2 71 BG ·-:~- (1-24') snt, clayey (see descriPtions below}, 

-I-' 11-2') Clayey silt, yeliowlsh-brown to 

5- 3 73 BG 
brownish-gray In color. 

(2-6') Silt, clayey, dark yellowish-brown with 
1- - dark yeUowlsh-orange staining. Trace of 

4 83 BG organic material. 

1--'- - Finely laminated and contains small 
iron-manganese nodules from 4-6'. 

5 96 BG. (6-8') Silt, decreasing clay content and 
10-~ f- increasing iron-manganese nodule content. 

6 100 BG 
Yellowish-brown to light olive gray, moist. 

- i-
(B-18') Slit, slightly clayey yellowish-gray to - 01 

light olive gray color, moisl 
c 

ML 
;;; 

7 100 
ID 

BG Increase in dark yellowish~orange staining, 
u 
u 

) 

----
- moisture content, and iron-manganese content > -a.. 

from 10-14'. 
::0 

0 0 

15- 8 100 BG "'' c;, 
Stained dark yellowish-orange In color from &. 

u 
f-. - 14-16', Very moist from 14-15'. (/) 

9 100 BG Less staining from 16-18'. Very moist from 16' to 
e 

17' (water came up the borehole when auger was ... 
1- I-' advanced). 

10 92 BG (18-19') Silt, slightly clayey, medium gray In 

20· f-. ~ color. Moist. 

II 83 BG (19-20') Slit, siightly clayey, yellowish-gray to 
light olive gray, moist. 

1-- -
12 100 BG 

(20-22') Silt, slightly clayey, medium light gray § 
to light gray, stained moderate brown, moist. 

f-. - (22-24') Silt, clayey, pale yellowish-brown to r -2412 

25- 13 100 BG pate brown color, moist. 

f-1-' ML 
(24-26') Silt (see descriptions below). 

14 100 BG 
(24-26') Silt: medium gray to brownish-gray with 

patches of dark yellowish-orange material. 

-~ Moist. 

r ~312 15 100 BG ML (26-28') Silt; light _olive gray to medium gray. ~ -f-
Slightly moist. 

30--- ~ -L 
(28-33') Silt, sandy (see descriptions ~elow). --

Page I of(! 



EnSa.fe/AIIen& Hos.ha/1 Monitoring ~well 002611DA 

17 

18 71 

19 92 

20 58 

21 88 

22 92 

23 83 

GEOLOGIC CESCRIPTION 

(28-30') Sandy sHt: light olive gray to mediOm 
gray in color, slightly moist. . 

(30.:.32') $.ill, san~. light olive gray, siiQht.ly 
~114ll---l-. . m91st, cc:~ntalns pockets of small red · · · ·. · .... 

carbonaceous material. 

(32-33') Silt, sandy, medium Hght gay to medium 
moist. 

(33-43~)·0eeper. Alluvium . (see descr~tions 
below). · · 

(33.-34.'.)-Sand, fine to. coarse-grained,.IIQht 
olive gray color, wet. . . . 

··' 

(34"7;31:!.25') Sand, fine to coarse-grained; with 
.. · claYo; silt, and gravel up to .5" in longest 
. dimension. light brownish-gray to pale ted, 

moist. Coantaills silt and clay from 3<1-35'. · 

I3E1.2S-38~) Clayey sand with gravel uP to·r in 
longest dimension, olive gray to medium gray, 
moist: . '·· 

(38-40') Sand and gravel, light olive gray to 
pale brown. Gravel content increases with 

"""'""~---+·' depth .. 
(40-42') Sand and gravel. olive gray to · 

brownish-gray stained dark yellowish-orange, 
wet. · 

(42-43') Sand anC! gravel, light olive gray, wet. 

(43-46') Cockfield Formation: Clay, 
brownish-gray to dusky br:own, finely micateous, 
with sand laminae from 44' to <16'. 

Terminated soil boring at 4fl'. 

WELL DIAGRAM 

t:: :: .. 
u ... 
U• 
> 
0.. 
..: 
.2 ... 
0 
ci 

'0 

i ... 
0 
N -e 
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EnS ate/ Allen & Hosha/1 . Monitoring Well 002G11UA 

>- § 
~·, ~ A ~ ~ ~ ~ ~ M 

.2 

ML 

3 

GEOL.OOIC rESCRIPTION 

(0-27') Upper AUuvium (see descriptions 
below). 

fragments. 

(~2.ol') SHt, :·cl~yey .. (see descriptions below). 

(1-2') Clayey, snt yellowish'-brown to 
brownish-gray in color. 

(2-6') Silt, clayey, dark yellowish-brown with 
dark yellowlsl!-orange staining. Trace of 
organrc· material. 

FlOely laminated and ctintains small 
Iron-manganese ·nodules t,rorn 4-6'. 

(6::-8') Silt, decreasing clay content and 
increasing iron-manganese nodule content. 
Yellowish-brown to light olive gray color, moist. 

(8-18') Silt, slightly clayey, yellowish-gray to 
Hghl olive gray color,'moist. 

Increase in dark yellowish-orange staining. 
moisture content, and iron-manganese content 
from 10-14'. 

Stained dark yellowish-orange in color from 
14-16'. Very moist from 14-15'. 

less staining from 16-18'. Very moist from 16-17' 
(water came up the borehole when auger was 

advanced). 

(18-19') Silt, slightly clayey, medium gray in 
color. Moist. 

(19-20') Slit, slightly clayey, yellowish-gray to 
light olive gray, moist. 

Cl 

-' 
"' 10 
(.) 

(.) 
> 
D.. 

0 .., 
.r. 
0 
(I) 

ci ... 
c-, 

c: ., ., ... 
0 

"' (.) 

> 
D.. 

~ 
"' i5 

..sL 

:; 
0 

Q 

ii . ., .. 
.!! 
'E 
.2 
c: . ., 
.0 

T , 
il 
"' 0 
N ..... 
g 

1 
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EnSafe/Allen & !-(osha// Monifofing Well 002611UA 

·.•.·· 

. (2~.-22') !;iB, •. sllghtlx. clayey, m¢diuiR RQtlt gray 
. : to.ugfi(g.(I'Y3t~tiiocterate btown. · M·olst . 
. ·, ·• ··- •,t ··- .. l . :-..·;,· . : ·: ·. ~'. i' =:· . . : :: ' : :··.: ~ ': . 
· (22.;.24')"dayey sift~ pare·yi!llowlsh-brown•to 

Pale bJown irn::otor.yiMolst. : 

. (24-:26') Slit; me<iiJll!! gray to brownish-gray with 
ML · patc~es of ~rk y~iil?wlsh..;orange materii!l. 

Moist. · ... ·· · · · · · · · ; . 

· I26.::27')SUt,JIQI:I(oli~ graoo medium gray~ 
slightly m~iSt" . . . : ' . ' . 
Soil boring terminated at 27\ Note: No : 
were coliecte_d ·. f.or Hthologic. description. .These 
descriptions _w~e;. ~a~t~.red from the lqg of 
adjacent monitoring well 002GIIDA. 

:-·. 

. -·~-

WEI± DIAGRAM 

l 
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EnSa:fe/ Allen & Hosha/1 Monitoring:.well 002.G12DA 

75 BG ML 

GEOLOGIC resauPTiON : 

(0-35') Upper Alluvium (see descriptioos'. 
below) . 

. S~t and clay; light br.own to clark 
yellowish-brown color tro~n 0'-2'. 

Light browri·to YeDOwlsh-btown color. Many small 
Iron-manganese nOclules. Staining ~th orange 
rust-colored material. Dry. · · 

. . ; ,. ~ 

Grayish-browri to light brown color. stained dark 
orange to rust- colored. Iron-manganese 
nodules common. Dry. 

·. Dry'to slightly moist. 

Fewer iro'n.;inanganese nodules, very slightly 
moist. · 

Increase In percentage of iron-manganese . 
nodules: increase in moisture content from 11.5' 
to 12.0'. 

Yellowish-brown to tight olive gray color. 
Decreased staining and percentage of 
iron-manganese nodules. Moist. 

Medium yellowish-brown to light oUve gray, 
moist. 

sot and c!aY. moist. Increased staining. 

Light olive gray. 

Color change to medium gray at 18.5'. Some 
staining with black material (iron/manganese or 
organics). 

Decreased moisture content. 

Clay and silt; greenish-gray, dry. 

Clayey silt, light olive gray to medium gray 
color. Some oranglsh- brown staining. Mostly 
dry. 

>: 

Cl) 
c: 
-.; 
Ill 
u 
u 
> 
~ 

0 ..., 
&. 
u 
(/) 

e 
N 

-"' 0 
t;, 
tl1 

~ 
.2 
c: 
tl1 
&> 
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EnS ate/Allen & ·Hosha/1 . ·Monitoring Well 0026120A 1 

2 75 

~ f.'. 

3 :83 

1:4- 1-

35 4 tOO 

,;... -

40 1--

5 67 

45-1- r-

' 6 83 

7 75 

55-. 

60-

GEOLOGIC rESCRIPTION'_ .. 

, .. ·- .':· ... 

BG 

ML 

1· ~<I 
·· Contains streau· O'f fine to inedlum-gi~ned sand. .JJ!; 

approximatelY 1 to U\C:h~s thick. Ugh( : · . u: BG 
_·, 

-~ 

t .,, •· . ~f 

IW~~.,...;ji-_.~o..,.nv..;..e_-_gr...,a_v_ ... _o_me_._. ~--·-_m_or_,v_~ .... -____ :·:..:.._.·..,.· ----1-2-•32.8 . ~-' 
. SUI, sand, and clay, ilgtifoilve gray. .: : · · "'• 

BG SM 0. ,....,.._.,... 

·::o:: .SW 
~~J--(-35---5-I'_)_D_e-epe_r_A_n-uv..;.ru..;..m_..;..(s_ee __ ~d~e-s-cr-lp+J~~-M~,---~~.:~e ~-

below). . . . . . - r ~. ;-~N-

·. r~.' • 

0·~ 

BG ~; ~.: _S.tt. 
·.·.~ GW 

(35-36') Sand; fine to. coarse-grained;· • 
yellowish~gray to y~llow!s~-: bro_wn coloW ' t 

L.S-t-ar_t_f-iv_e..;..-.-_fo..;..o .... t_s..;..Pii..;..t..;..~s..;..po..;.. __ -'IJ'-n-ln-t-er ..... v_al_s-•. .,..: ""· ~-_1 •. 

1~ .. 6 .... 

Sand anc:J gravel; gravel up to r in diameter. 
. Yellowish-gray to yellowish:...-brown In ccikir~ · 

.· 

Sand and gravel, Yellowish-brown to 
yellowish-gray. 

.· 

!·· 

Sand with rare gravel, light olive gray, iiiatrlie 

1"4.8 

-6.' 

resembles reworked Cockfield Formation froin 50' · r L-: 6 

to 51'. Cockfield Formation contact Is .t. Sf. r'EIM' 
Sand, fine to medium-grained, finely lignUrc and 
micaceous. Is present from 51' to 51.5'. : ;/ · 

Sand with silt and clay. 

Terminated soil boring at 51.5'. Note: samhle 
lithology and PID readings from o~ to 28" . 
obtained during the advancement of 002G12UA. 
Lithology and PJD readings from 28' to SL6' 
obtained during the advancement.of 002G12DA. 

I 

.- . :- : 
·:-·: 
: - : 

·_.:~·_.: 

·.==·.: 

: I 

-a 
i u,. 
0 
N -!2 

: .. .. -g 
c: - ., u 

.i. 

I 
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EnSafe/AIIen & Hosha/1 Monitoring~ Well 002612UA 

'> ) 

'iii 

~ 'r 

1 GEOLOGIC CESCRIPTION 5 waL DIAGRAM 

~ e ~· 
M a.. 

· (D-28') Upper AUuvium (see descriptions 
58 "' below). 

snt and clay; light brown to dark 

2 75 6 
yellowish-brown color from 0'-2'. 

Light brown to yeUowtsh-brown color. Many small 
iron-manganese nodules. Staining with orange 

3 50 5 rust-colored material Dry. a c 
Grayish-brown to Dght brown color. stained Clark ;;; iii Ill 
orange to rust- colored. Iron-manganese u u .. 

4 75 "' nodules common. Dry. u ~ > 
Q. c 

· Slightly moist. 0 0 
'Of c 
.&. 

u 
tOO 3 Fewer iron-manganese nodules, very slightly 0 

D 

moist. 
1/) 

Increase In percentage of iron~manganese 
g 

) 
6 92 3 nodules; increase in moisture content from 11.5' 

~ 

to 12'. 

7 92 Yellowish-brown to light olive gray color .• 
. Decreased staining and percentage of 
iron-manganese nodules. Moist. 

96 3 Medium yeUowish-brown to light olive gray, 
moist. 

9 92 3 
Silt and clay, moist. Increased staining. 

Light olive gray. 

10 100 
"' 

Color change to medium gray at 18.5'. Some 
staining with black material (iron/manganese or 
organics). c 

411 0 
411 c: 
u Ill 

II 100 
"' 

(J) 

"' 0 u N 
>· ...... 
Q. 2 -12 100 3 0 ;;; 0. 

C! Ill 

Decreased moisture content. 
() 

0 0 

13 100 "' jj Clay and silt; greenish-gray, dry. 

14 100 
"' 

Terminated soil boring at 28'. Note; PID 
response likely due to moisture content of soil 

/ 
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EnS ate/ Allen & Hosha/1 Monitoring. Well 002613DA 

loc:aticn: Hlrr/ton. .TN. SltHJ#2 ..,. So!Jthsiti? LCI'IdM 

Project No.: CJ6-08420 . . SU1ace Elevation: 267.D5 feet msJ 

Started at I1KJ on 1-19-96 · .. TOC EJevatiat 269.12 feet msl ·· 

~ed at 1130 on 1-20-9.6 Depth to GrOU'IdWater: 5.38 feet Meaued: 4/8196 
Greuldwater EleVation:.· 26176 teet ms1 
Total Depth: 67.0 feet ' · .. 

Wei Screen: 55 to 85 feet 

GEOLOOIC r::ESCRIPTION · WELL DIAGRAM 

. ' 1- 1-

1--

35 

1--

40-1- L-

45-

-.--

I-'-

50-' 

--

55-

eo-

16 33 BG 

17 83 BG 

· 18 79 BG 

19 100 BG 

20 100 BG 

Ml 

.. auuy sut w1tn rare coarse suoangu1ar sana 
grains. Het. 

Olive gray color, wet; soft. 

Sandy sHt with fine to coarse sand between 34' 
and 35' fining downward to fine-grained sand 
between 35' and 36', soft. Top of Deeper 
Alluvium deposits estimated at 34'. 

~~---f----------------------------~-------+2~~9 
o. ~( SJ!L Sand and gra.vel, gravel up to r· In longest 

~~~:-~~~G~W~~d:l:me:n:s:lo:n~,l~l~~t:o:6v:e~gr~a:Y~-~----------------/~~5 
0 : · ' Silty sand, light olive gray. - r o:-·<>sw \ I o> o:: :~ Silty sand with some grave~ light olive gray to 

r-~---r~lig~h~t~gr~a~Y·~--------------------------------/'~7 
No sample collected from 40' to 46' due to 
heaving sand. 

21 98 

~0_.~~.-~c--r-------------~--------------~~ 
Sand and gravel, light olive gray. Het. 

BG ···b StL . o. ~ GW Considerable iron-staining at 47.5'. 

0-f'.;:. 

No sample collected from 48' to 51'. 

Sand and gravel, dark yellowish-orange 
changing to yellowish-gray color near 53'. 

I'"" 

213 

~ ..... 
22 100 BG o:~ ~ 

~~~--+-------------------------------~ 

23 
0-~ 

100 BG o:p ~ 
-,. 

No sample collected from 53' to 56'. 

Sand and gravel, yellowish-gray to pale 
yellowish-brown. Gravel up to f' in longest 
dimension. Locally stained dark 
yellowish-orange, wet. 

No sample collected from 58' to 81'. 

1 .. ' 

r fwe 

0) 

s ., 
fO· 
u 
u 
> ... 
0 
'q' 

.r. 
0 
1/) 

e 
N 

-~ 
Ill 
Ill 
u 
"' u 
> 
0.. 

0 
o; 

0 
0 

:-: 

-
. -. 

-_: = ·; . -. 
-

:-: . -. 
~=..:: 

-:> 
0 

& 
Ill 

~ 
0 c 
Ill .c 

- i-

~ 

ii .. 
0 
N .... 
S! 

1 
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EnSafe/AIIen & Hosha/1 Monitoring Well 002613DA 1 
Proieet No.: l16-08420 Strface EJevatiOn: 287.05 teet·msJ . , ·. ·- · ··-

Started at mo onl-19-96 TOC EJevaticn 269.12 feet ms~··-
.. 1--=ca:-:-OOI:l-J)Ie:-:-ted-:-·-:at-:1130=on.,.._ ~~~20-~9lJ~,-_.-...;._-------fl-...:Oepth==to::.:_Gri:Uldw::::_=..,;_=ater::::..: • .::5.38=-::.feet..,...-,.---Measlreet;..._;.;....;.. __ ,..;4_VBA_P6 __ _. 

~ ~y: Alcnce fili'rJ Tota Depttc 67.0 feet ; 

.!',;[I 
·· .. 

'·85-- r-

f-'-

70-

75 

80 

85-

90-

! 
GEOLOOIC CESCRIPTION .:;:.· 

~~-~------~--~-----~+~ . 
2
4 141 

BG ~:-t( S1i Sand and gravel, moderate yellowish-brown to 
o:~ GW dark yelloWish-brown color. 

I "204.6 

r~--~ S1i 
25 100 BG ~-~ 

.-·.:;._:_,_ SP 

Color change to dusky yellow brown. Wet. 
~.,---.,---~----~.,--------..;._----J 

No sani~ collected from 82.5' to 65'. 

1- .. """'' Fine. to coarse-grained sand and gravel. _ •. · 
olive-gray to Bght olive gray. Fining downward f ~I 
and turning dark yeHowish-orange to &ght brown ~~ 
in color near· 65.5'. 

Cockfield Formation: Sand, fine-grained, dark 
yellowish-orange to light brown, wet. · 
Terminated soil boring at 67'. 

.... '.· -. 

WELL DIAGRAM 

1 

}.! 

I 
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EnSate/AIIen & Hosha/1 Monitoring Well 002G13MA 

) 

'iii 

I 
'r 

1 GEOLOGIC IESCRIPTION ~ WB.L DIAGRAM 

M ~ 
(0-34') Upper Alluvium (see descriptions 

BG OL. below). :; . 

Clay and slit, dark yellowish-brown, moist, with 

ML organic material and. roots. 
CL SDty clay/clayey sBt, greenish-gray and. 

moderate yellowish-brown, slightly moist. soft to 
. slightly firm;- with· some dark Iron staining. 

Claxey slit, greenl~gray and moderate 
yeUowlsh-brown. with iron/manganese inclusions 
and organic material, slightly moist. 

Iron-manganese nodules increasing in 

2 BG percentage and size (up to .5" in diameter). 

Some staining with a dark yellowish-orange 
material. 

/ ML 
Increase in clay percentage. 

1:11 

-Clayey silt, light olive gray color stained light 
0:: 
-;; 

brown to dark yellowish-orange. Moisture 
ID 
u 

content increases and the percentage of. u -::> 

iron/manganese nodules decreases. 
> 0 a.. til 
0 

3 BG Very moist at 14' becoming less moist near 16', 
~ !! 
.s:. j; 

rare iron/manganese nodules. 0 0 
U) 'E 

Clayey silt, medium gray to light olive gray e ., 
&> 

stained light brown to dark yellowish-orange, ~ 
very moist. . 

Silty clay, medium light to medium gray, wet. 

Dark greenish-gray to grayish-olive green color, 
wet. 

Very moist. 

CL 
Light olive gray to grayish-olive green color. 
Very moist and soft. 

Clayey silt, light olive gray to grayish-olive 
ML green color, slightly moist, soft. 

Page I of 2 



EnSafe/AIIen &Hosha/1 -.Monitoring Well 002613MA 

Project No.: KJB-08420 Suface EJeYatiOrc 26723 teet ms/< 

St.crted at 1300 on 1-21-9/J . . , .::, , . · TOC Elevatial: 269.20 feet msl 
MeaStn!d: 418196 

~ .·. . . .· 

[Ung COirpa'ly: A&r;e~ -· · · Total Depth: 46.0 feet ' 

~ u ~ -~ 
·~lfr 

8 A gi ii i 8 
~ ~~·-· __ 

0 
::IUl Ul M a: 

40..; 

45-

50-

eo-

§ 
~ I ...J 

fjj 

ML 

GEOLOGIC rESCRIPTION. 

Sandy silt with rare coarse subangular scmd 
grains. Het •. 

ONve gray color; wet, soft. 

"iii 
f , .,= 

.. .--~ 

.Sandy sUt with fine to coarse-grained sand 
between 34' and 35' fining downward t_o . · 
fine-grained sand between 35' and 38', soft. 

~- ,( ·Slt. !~of Deeper AlltJvlum~poslts estimated at r _231 r= 
~: sw· ~ S~d and gravel, gavel up tor in dia,n~ter.light L_'Q29.7 · 
c): Sli. OliVe gray. . ·· . . . , /{ 

c): SM \ SUty sand, light olive gray I r., ~ 
ZZT2. g Silty sand with some gravel, light ofive gray to 

light gray. 

No sample collected from 40' to 48' due to 
heaving sand. 

u 
> 
4. 

:2 .,: f6 
~ u 
0 '0 

1---t---+-__..;_,;,.,___~- ... ij 
Terminated soil.boring at 48'. Note: No samples 
were collected for Hthotogic. description; ·:These 
descriptions were transferred from the log. for 
monitoring well 002G13DA. 

:: ~: 

r - •• 
:-: 

.. -.. 

·:-: -
.-. 

I 

-f-

-'-

I 
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EnSafe/AIIen & Hosha/1 :Monitoring Well 002G13UA 

( 

( ) 

h ~ ~ ~ 1 
§ 

-~-~ ii i 8 ~-
GEOLOGIC rESCRIPTION 

It! ~ ~ ::JU] UJ M 

(0-,30') Upper AHuvium (see descriptions 
OL below). 

Clay and slit, dark yellowish-brown. moist, with 
organic material and roots. 

Silty clay/clayey sUt, greenish-gray aiid · -moderate yellowish-brown, slightly moist; soft to 
:::> 
0 

slightly firm, with some dark Iron stalnl!\g: a 
Cll .!! .s 

Clayey silt, greenish-gray and moderate _ "' c 
Ill 0 

yellowish-brown, with Iron/ manganese inclusions u c 
and organic material, slightly moist. 

u Gl 
> ~ 
11. 

l 
Iron-manganese nQduies Increasing in_ 0 .., 
percentage and size (up to .5" in diameter). .s: 

u 

Some staining with a dark yellowish-orange 
UJ 

material. e 
Increase in clay percentage. 

C\1 

/ ML CD 
Gl 

Clayey silt, light olive gr&y color stain~d light .. 
brown to dark yellowish-orange. Molst'ute .!! c 
content increasing as Iron/manganese nodules .2 
decrease in percentage. 

I: 
Gl 
~ 

Very moist at 14' becoming less moist near 16', 
rare Iron/manganese nodules. 

Clayey silt, medium gray to light olive gray 
stained light brown to dark yellowish-orange, 
very moist. 

Silty clay, medium light to medium gray, wet. 
I: 
Gl 

Dark greenish-gray to grayish-olive green color, Gl 

u 
wet. ., 

u '0 
> I: 

Very moist. 11. CD ... 
:9 0 

N 

CL "' -0 If 2 
light olive gray to grayish-olive green color. ci ~ 
Very moist and soft. 

~ 
Clayey silt, slightly moist, soft. 

ML 

Page 1 of I 



Ens ate/Allen & Hoshall Monitoring· Well 002614DA 

. 83 3 

2 80 BG 

3 90 BG 

4 90 BG 

·GEOLOGIC IESCRlPUOI·i . : .. 

(Q-32') Uper AHuvlum (see descrlptiOI'I$. b~low). · 

Clayey snt, dark yeUowlsh~brown to · 
'i-: 

brownlsh~gray · 

.·some organic lliate~lal_between 5' and e·. 

. . 

Ml Silt, light yellowish-brown to yellowis~gray 

MI... 
CL 

MI... 
SM 

SM 

· • mottled with dark orangish~yellow materiaL 
Organic material (specks) common from JO' to 
16.'. Very moist. · · 

Common iron staining trom:16' to 20'. 
.·· 

snt and Clay, olive-gray to greenish-gray, wet. 

Slightly moist between 25' and 29'. 

Light olive gray color: mottled with brown to 
reddish-brown material. 

(32-66') DeePer Alluvium (see descriptions 
below). 

Light olive gray silt to fine sand. No mottling. 
Wet. 

More sand from 36' to 39'. 

WELL DIAGRAM 

01 .s ., 
Ill 
(.J -"' (.J 0 
> 61 Q. 

0 
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,EnSafe/AIIen & Hosha/1 Monitoring Well 002G14DA 

C1.. 
ML 

GEOLOGIC CEscruPTION . 

Coarse-grained sand with rare gravel.· Dusky 
yeUow color from 40' to 41' changing to. olive 
gray In color from 42' to 43'; · 

Sand and gravel, reddish-brown io dark 
orangish-yeOow. · 

Coarse-grained sand with some graveL: ·Dark 
orangish-yenow to reddish-brown becoming 
dusky yellow around 49' to 50'. · 

Sand, fine-:gralned. yellowish-gray to very . 
yellowfsh~brown. finely micaceous, wet. 

Some ironstone and reddish-brown sand; 

Cockfield Formation: clay and silt, dark gray. 

Terminated soil boring at 76'. 

~·· 
WELL DIAGRAM 
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-EnSafe/AIIen & Hosha/1 · . Monitoring· Well 002S14UA 

2. 

.3 

GEOLOGIC CESCRIPTION 

(o-27') Upper AUuvium (see descriPtions 
below},'·· 

Clayey snt. ~r~ yellow!Sh~brown to 
brownlsh.:..gray. 

Some organic material between 5' and 6'. 

Sllt,-llght yellowish-brown to yeDowlsh-gray 
" mottl~d with dark' ora~QJsti-yellow matEirial. 

· or~nic riiateriallspecks) common from 10' to 16', · 
very moist. · 

Common iron staining from 16' to 20'. 

Slit and clay, olive gray to greenish-gray, wet. 

Slightly moist between 25' and 27'. 

Terminated soil boring at 27'. Note: No samples 
were collected tor lithologic description. . These 
descriptions were transferred from the lo~ of 
adjacent monitoring well 002GI4DA. 

W8J.: DIAGRAM 
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2 50 
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3 90 

ML 

4 90 

Monitoring:·~wen!>QO?Gl5DA 

GEOLOGIC I:ESOUPTION 

(0-1') Soil fill, then slit, olive gray mottled "'i.tl'! 
dark yellowish brown to 2'. Contains a lot of.· 
roots and grass. 

Slit, dark greenish gray to greenish gray; · : 
mottling with. some clay; dark yellowish orarige ·. 
considerable roots; grades to light olive grc;~y 
and mottled with d.ark yellowish orange, rare . .'· 
iron...;manganese nodules and c~bonaceou~ 
materials. 

Same ;as above, ~ith Increasing tlay fracU~ti:: 

Same as above, with increasing clay fraction. 

Same as above, with decreasing clay fraction, 
Increasing percentage of Iron-manganese 
nodules to 19'. 

Silt, light olive gray, with nilnor. clay fraction, 
homogeneous. 

Slit, olive gray, with Increasing clay fraction, 
sHghtly micaceous and containing lignite specks. 

-"' 0 o, 

Page I of 2 



Monitoring wen 002G15DA 

~ 1 
§ 

~ 'iii 

~ I 
GEOLOGIC EESOUPTION Cl) 

·~ 
., 

~ 'K 

(..)·' ·: .. 
>·.····.:-: 
a.- ·•·:>' 

ML : 0 
" ~. Wood fragiue~~s at 33'. 

~fl. 
.::.: 

SHt and clay, fight olive gray; smaU fraction of. 
fiL. 
'6 

very fine sand. · ~ 

95 t:1L.. Slit and clay, olive gray, with Hgnite specks; 
,. t CL grades ~o snt wl~h.:1111rwr·clay fraction and ve~y 

fine to fine sands.· Sand size and fraction ... 
Increasing with depth. 

u -; 
c·: '0 u c 

Sand, Ught olive gray to yellowish gray, fine to u 10 .... .. 
medium grain size: with very fine gravel and very 

u .. 0 

rare clay or slit fraction. t:;:. ..,. 
I 

0 

Increasing grain size with depth toward very ~:" 
N 

o.· 

fine to fine gravels and coarse sands; grades to 
... 

sw C! coarse gravels at 47'. q 

Coarse gravel layer. j_ 
85 

Top of .Cockfield Formation at 47'. 

Slit with minor clay and very fine to fine sarid, 
micaceous. dark yellowish brown. to dusky 

ML yellowish brown In color. 

(50-52.5') Slit, Mght olive gray, with Increasing 
fraction of fine sands and very fine sands. 

e 
;>< 
0 

Sand, Rght olive gray to light gray, fine to 10 
.0 

medium grain size, with rare clay and lignltlc 

1 seams, micaceous. 
SP 

. ;_.: ;:·~ ; 

Sand, fine-grained, light brownish gray to very 

T 90 light gray In color. 

End of borlntl• 61" bgl 
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~·.;~ 

Monitoring Well PQ?:GH3DA 

GEOLOGIC I:ESCRIPTION 

. (0-3') SUt, dark yellowish brown, cont~ins roots· 
and grass. 

(3-7') Same as above, becoming clayey. 
Contains small fraction of olive gray clayey 
material; rare mica. 

(7-'13') Same as above, clayey with more olive 
gray material. . . 

(13-17') Slit, olive gray to medium gray. An 
entire 4-foor section contains well-preserved; 
scattered wood pieces, mainly twigs; slightly 
micaceous, sDghtiy moist. 

(IJ-27') Silt, clayey, olive gray to dark greenish 
gray. Becoming more clayey below 18.5' 
Contains rare scattered wood and carbonaceous 
material throughout section. Very moist. 

Page I of 4 
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SH 

SP 

Monitoring·.·Well' .002,G1~bA 

GEOLOGIC rESCRIPTION 

(27-28.5') Same as above; contains some small 
shell fragments. · · 

'; ~ ·. ~ 

(28.5-34~) Sand, silty and clayey, very fine to 
very coarse grain size. Contains abundant wood 
and sheD fragments. Olive gray. 

(34-36') Silt, slightly sandy with occasi.onal 
sand lenses. Olive gray. 

(36-37') Sand, very fine to very coarse, and 
gravel up to .25" (long dlmension); very silly and 
clayey. Olive gray, poorly sorted: wet. 

(37-38') Same as above. 

(38-42') Sand, meciilim to very coarse, and 
gravel. Gravel Is mostly chert and quartz, 
rounded and angular, up to l5" (long 
dimension). Moderate yellowish brown; wet. 

,. ·· .. 
. -. .. ···. 
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7 75 

Monitoring~ Wen 002G16DA 

GEOLOGIC I::ESClUPTION 

(42-44') Sa~d. medium to very coarse, and · 
gravel. Pinkish gray color, mixed with moderate 
yeil6wish'brown; Gravel ~ifto l5H (long 
dimension); wet. · · · · · 

(44-47') Gravel and sand, very coarse grain 
size. Pinkish gray mottling with dark yellowish 
orange. Gravel Is up to 3.5" (long dimension): 
wet. From 44-45', Iron-stained, dark_yellowish 
orange. Poorly sorted. 

(47-48.5') Gravel and sand, very· 
coarse-grained. Gravel Is much smaller than 
above (up to l5" long dimension). Some well 
rounded, some angular gravels. Pinkish gray 
mottling with dark yellowish orange; wet. 

(48.5-49.5') Gravel. Contains some sand. 
Gravel up to 3" (long dimension). Grayish 
orange; wet~ 

(49.5-51') Gravel and sand, very 
caorse-gralned: pinkish gray mottled with dark · 

.-l.11en,owl:~h o_range. Gravel Is up to 1" (long 

(51-51'l Sand, c,oarse to .very coarse, and 
gravel •. Dar_k yellowish ~range; gravel is up to 
l5" (long dimension); w~t. 

·~. ; - ·~ . 

157757.5') Same as abov~; last _3" becoming 
Hght olive gray mottied with dusky yellowish 
brown. 

(57.5-62.6') Clay, dusky yellowish brown, and 
sand, very fine, Bght onve gray. Clay and sand 
occur Intermittently as bands. Contains 
abundant seams of Ugnltlc material. Clay Is very 

c 
Ill 
Ill ... 
u 
"' (.) 
> 
G. 

0 
-;; 

0 
ci 

iU 
II ., 
.!! 
c 
0 
c 
II .a 

Gi 
:!:! 
; 
'Q 
c co ... 
0 ..,. 
I 

0 
N 

Page 3 of 4 



CL 

SP 

8 100 

Monitoring WeU002G16DA 

GEOLOGIC CESOUPTION 

(62.5-65.5') Sand, very fine, olive gray to Hght 
olive gray. Wet. Contains abundant ligniUc · 
material near 65'. 

(65.5-,67') Sand, fine to very fine, light gray; 
wet. Very clean. · 

End of bor/nfJ • Br bgs 

Remainder of this log is taken from boring 
002G16UC, -10' north of boring 002GI60A 
(6/19/98): 

(67-68.5') Sand, light gray, very fine to fine. 
with mica and lignite. specks. . · 

(68.5-74'} SOt, with some clay, olive gay; 
micaceous, grading to brownish gray snt and 
clay, and containing very fine sand, decreasing 
with depth. ·. -

(75.5-77') Lignite layer -1' thick grading to . 
brownish gray to onve gray with very clayey 
slit. 

Boring completed 1!71': hole was fnted In; no well 
completed here. · 

W8..l DIAGRAM 
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3 90 

Monitoring·_\'Jell P02G17DA 

GEOLQGIC CESCRIPTION 

(0-4') Silt, slightly clayey, moderate yellowish' 
brown to dark yellowish brown. 

(4-8') Same as above, mostly moderate 
yellowish brown with striations that are pale 
yellowish brown. 

(8-13') Silt, becoming progressively more clayey 
with depth. Moderate yellowish brown. Contains 

· pale yellowish brown and olive gray striations. 
increasing with depth. Increasing fraction of · 
ce~rbone~ceous material near t3'. 

~ . . ' 

(13-18') Silt, very clayey; olive gray. Contains 
woody material from 15-17', with the matorlty · 
near 15'. Contains small fraction of very light 
gray material near 18'. 

(18-'25') Slit, less clayey. Olive gray to dark 
greenish gray, becoming Increasingly dark 
greenish gray· with depth. Wood material at 19', 
20',22'. 
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4 100 

ML 

6 80 

Monitoring.· w·eu· 002611DA 

WELL DIAGRAM 
GEOLOGIC lESCRIPTION 

(25-28') Slit, dark greenish gray. Contains 
white shell snails and wood from -26-28'. This 
area also contains some darker, carbonaceous 
material. 

(28-29') Same as 26-28'. Contains 
coarse-grained sand lens at -28.75' 

(29-37.5') Silt, olive gray to light olive gray. 
Contains some very fine sand. Contains 
coarse-grained sand sand lens at 37'. 

.5-38') Sand, medium to very coarse, with 
mostly angular chert and quartz gravel up to .s· 
hong dimension). Contains $IliaD slit and clay 
fraction. Olive gray to Rght olive gray. 

(38-44.5) Grvael and sand, very 
coarse-grained. Light olve gray to oUve gray. 
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Monitoring "WeiVQ02Gt7DA 

GEOLOGIC CESffiiPTION 

(44.5-48') Gravel and sand, medium- to very 
coarse-grained. Mostly dark yellowish orange, " 
mottled with olive gray. Small to large gravel; " 
rounded to angular, 2.5" (long dimension). "" " 
Coarse sand lens at -47', pale grayish orange.: 

(48-50.5') Same as above, no olive gray 
material. 

(50.5-58') Sand, fine to very tlne,and clay; dark 
yenowish orange mottled with light gray. light 
gray material Is predominate from 53' to 56'. 
More light gray clayey material near 56', 

(58-60') Same as above; Ught gray mottled with 
dark yellowish orange. 

WELL DIAGRAM 
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8 100 

Monitoring Well 002G17DA 

GEOLOGIC CESCRIPTION 

end of borln(J • 68' bgs. 

Remainder of log Is taken from log of boring 
002GI7UC, -10-15' south of 002GI7DA (0930 on 
6/20/98) . 

(67-72') Clay, sandy (very fine), dark yenowlsh 
brown. Micaceous, contains llgnltic materiaL 

(72-75') Clay, sandy (very fine). Same as 
above, except becoming much sandier,. 
Abundant lignite material and seams from 
74-75'. 

(75-TT') Clay, dusky yellowish brown to dark 
yellowish brown. Contains llgnltlc material; very· 
stiff. 

Bott• of boring 002stllJC • 1r b{Js. 

· Will DIAGRAM 
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3 90 

Monitoring Well 002G17UC 

GEOLOGIC [ESCRIPTION 

10-•1') Silt, slightly clayey, moderate yellowish 
brown to dark yellowish brown. 

(4-8') Same as above, mostly moderate 
yellowish brown with striations that are pale 
yellowish brown. 

(8-13') Slit, becoming progressively more clayey 
with depth. Moderate,,yello~otish brown. Contains 
pale yellowish brown and olive gray striations, 
Increasing with depth. Increasing fraction of 
carbonaceous material near 13'. 

(13-18') Silt, very clayey; olive gray. Contains· 
woody material from 15-17', with the maJority 
near 15'. Contains small fraction of very light 
gray material near 18'. 

(18-25') Silt, less clayey. Olive gray .to dark 
greenish gray, becoming Increasingly dark 
greenish gray with depth. Wood material at ·19', 
20', 22'. 
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SW 

Monitoring.~ Well -002G17UC 

GEOLOGIC OCSffiiPTION 

(25-28') SOt, dark greenish gray. Contains 
white shell snails and wood from -26-28'. This 
area also contains some darker, carbonaceous 
material. 

(28-29') Same as 25-28'. Contains 
coarse-grained sand lens at -28.75' 

(29-37.5') Silt, olive gray to light olive gray. 
Contains some very fine sand. Contains 
coarse-grained sand sand lens at 3T. 

(37.5-38') Sand, medium to very coarse, with 
mostly angular chert and quartz gravel up to .5" 
(long dimension). Contains smal slit and clay 

fraction. ouve gray to Hght onve gray. 

(38-44.5) Grvael end sand, very 
coarse-grained. Ught oUve gray to oUve gray. 

WELL DIAGRAM 
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Monitoring::V;Jell,Q02G17UC 

GEOLOGIC IE5rniPTION 

·.·.·.·, .. 

(44.5-48') Grc!Vel and sand, medium- to very : 
coarse-grained. Mostly dark yellowish oran9,ik .. 
mottled with olive gray. Sman to large gravel,·. ,/ 
rounded to angular, 2.5M (long dimension). :; '~'' · 
Coarse sand lens at -47', pale grayish orarige/ · 

(48-50.5') Same as above, no olive gray 
material.· · 

(50.5-58') Sand, fine to very fine,and c•av:,.c:~arK· 
yellowish orange mottled with light gray. Llgh~ :. 
gray material Is predominate from 53' to 56'.·. · 
More light gray clayey material near 56'. 

(58-60') Same as above; Hght gray mottled with 
dark yellowish orange. 
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Monitoring .wett'Od2G1tuc 

i .· 

W8.L DIAGRAM 
GE()l..OGIC IESOUPTION . 
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8 100 
end of bor/nf1 II tJB' bg& Remainder Qf 
log is taken from log of at location 002GITUC, 
-10-15' south of 002GI7DA (0930 on 6/20/98) 

·-
(67-72') Clay, sandy (very fine), dark yeRowlsh 

brown. Micaceous, contains Rgnltlc materiaL. · 

= -~ u 
Ill 
D 

(72-75') Clay, sandy (very fine). Same as· 
above, except becoming much sandier. 
Abundant lignite material and seams trom 
74-75'. 

-, 

(75-77') Clay, dusky yellowish brown to datk · 
yellowish brown. Contains lignitlc material; ~ery 

9 100 stiff. 

Botto. of borklsl 002611UC 111r bs1& 

80 
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Monitoring:Welh002G18DA 

GEOLOGIC IESCRIPTION 

Slit, dark yellowish brown mottled with a 
s!liall tnictlon of llgllt olive 9.ray nraterial; 
contains some orgalnc material. 

(3:-t'l SII!,.Ught oljve gray mottled with some 
~art< yellowis.h orange. Contains abundant .·· ',. ·.. '• :. -. : 

.. organic material and nodules .. 

(7-IO.!)') Sill, d~uk yellowish brown mottled with 
light olive gray gray: clayey and containing 
Iron-manganese nodules. 

(10.5-17') Clay, stiff, dark yellowish brown .. 
mottled with Hghl olive. gray and dark yellowish 
.orange. Contains iron..,manganese nodules; ; . 
moslt. · 

(11-20') Same as above; not as stiff. Becomes 
greenish gray with depth. 

(20-27') Silt and sand, very.flne. Contains 
clayey areas. light ollve.gray to greenish QrBY, 
and micaceous: contlnas rare Iron- manganese 
nodules. 

(27-32') Same as above, becoming Increasing 
sand fraction with depth. 

(32-35') Sand, very fine to fine, olive gray to 
dark greenish gray, clay-rich. Wet. Rare 
Iron-manganese nodules. Coarsening downward. 
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Monit oring··:WelF oo2'~lBDA 

~ 
.g 

WELL. DIAGRAM f 

l GEOLOGIC CESCRIPTION 5 
8 
it! 0 
M ~ 

gravel. OJive • Contains clay seams and Is. 

80 ·generally clay-rich. Hood fragments at 36' and 
wet. 

(37-39') Same as abOve; gravels becoming · 
larger with depth. seam ads·. B: 
(39-42') Clay and sand, fine to medium grain' : . ;: 

size. Dark greenish gray to medium blue gray;'' 'tl c .., 
Contains rare scattered gravel up to .25" (long .. 
dimeos!Cin). · · · · · 0 .,. 

I 

(42-45.5') Sand, very coarse; and gravel, up .to 
0 
C>l 

t" (long dimension), rounded and angular. Olive 
gray to light olive gray 11\0ttled with dark 
yellowish brown; wet.. · 

6 90 (45.5-46') Grvaelup to'2" (long dimension), . 
mostly rounded quartZ' and chert; wet. 

(46-47') Sand, very coarse, and gravel up to. · 
t5" (long dimension), rounded and angular. _!)live . 
gray to light olive gray mottled with dark· 
yellowish brown. Wet. Contains some oolitic • · 
chert gravel. 

(47-47.5') Clay and sand, fine with gravel Very 
light gray to pinkish gray. ' '· 
(47.5-51') Sand, fine to very fine, Rght gray 

·with scattered,llgnlte and mica grains. 
Scattered eJay lenses, light gray to yellowish = 7 90 gray, wet. Sand seems to be "quick" at 47.6"·. -'ti 
Bored to 67' but left tO' of core In the hole •. CJ 

D 

. ~-- . 
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Monitoring, WeH 002G19DA 

GEOLOGIC !ESCRIPTION . 

(0-3') Silt, clayey, fiQht olive gray, mottled with 
dark yeUowish brown and dark yellowish orange; 
Contains roots and bark. 

(3-T) Similar to above with Increased clay 
content, stiff. Also contains r.oots, 
lron...:manganese nodules. and rare carbonaceous 
materials. 

(7-17') Similar to above with dominant clay 
fraction; stiff. Contains rare Iron-manganese 
and carbonaceous nodules. 

Becoming very clay-rich at 13.5'. 

Dark greenish gray (at top mottled with 
yeUowish brown material to about 23') -
decreasinQ with depth.· Slit with some clay 

Last of yellowish brown mottling. 

(27-37') Dark greenish gray clayey slit, slightly 
micaceous. · · 

WELL DIAGRAM 
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Monitoring Well· OCJ2G19DA 

-
L 

WBl. DIAGRAM 
GEOLOGIC rESCRIPTION 

Clay seam -.25" thick, grading to Clayey snt; 
olive gray In color. 

(36-37') Hood fragments. 

(37 -38') Similar to above, with smaR fraction 
very fine sand. 

(38-39') Sand. fine to coarse, Rght olive gray 
silt In Interstices. 

Sandy gravel with some cobbles (dimensions: I" x 
2.5"). 

Light olive gray silty clay seam (2.5 to 3" thick) 
with gravels grading to moderate yellowish brown 
to dark yellowish orange sands and gravels; 
Iron-staining present. 

A 2 to 3.5" thick layer of mostly gravels (-.5 to 
1" long dimension): Iron-staining present. 

Iron-staining decreasing. 

Llgnltlc zone at 50'; transitional to , lignite 
seams, gravels, and sUty/clayey sands (medium 
to coarse, brownish gray). 

Sand, fine, dark to pale yeUowlsh brown, with 
lignite Inclusions and Intermittent clay seams. 

A 3• thick sand layer. fine-grained and light 
gray In color; grades to to brownish gl-ay clay 
and fine to very fine sands, micaceous, 
Dimension of mica flakes Increases with depth to 
visible sheets - lmm In size (appears to be 
muscovite); fraction of very fine sand Increases 
with depth as welL 

End of boJt)g fir b/11. 
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Monitoring<We119Q2G20DA 

GEOLOOIC l:ESffiiPTION 

I0-7') Silt, clayey, dark yellowish brown mottled .·· 
with dark yellowish orange and a. smaU fraction 
of olive gray material 

(7-17') Same as ab.ove. Cont_ains increased 
fraction of dark yellowish orange material: 
iron-manganese nodules p'resent. 

117-20') Same as above. 

(20-24') Silt, very clayey, light olive gray to 
medium gray, mottled with dark yellowish orange. 
Iron-manganese nodules present near 20'. 

, (24-27') Slit. dark yellowish orange mottled with 
rare light gray materiaL. Contains ·carbonaceous 
material and/o.r Iron-manganese nodules. 

(27 -28') Same as above. 

(28-32') Slit and sand, very fine; pinkish gray to 
light olive gray. 
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Monitoring: Well 002G20DA 

WELL DIAGRAM 

GEOLOGIC OCSCRIPTION 

-(32-34.5') Sand, fine to medium, dark yellowish 
::0 
0 ... 

orange, becom!ng light olive gray near bottom a 

portion of run. Contains scattered gravel. Clay 1 seam at 34'. 

(34.5-37') Sand, medium to very coarse, and . iii 
gravel up to .5" (long dimension): 6ght to very ~ 

Gl 

"' tight gray. Contains clay and abundant dark u Gl 

4 95 
UJ 

~ yellowish orange material from 34 to 34.5'. e .2 Ill c: 
(37-38') Sand. fine-grained, .light gray mottled '6 Gl 

woth dark yellowish orange. i-.. 
&I 

(38-42') Sand, fine to very coarse, with 
abundant gravel up to I" (long dimension). Very 
clayey material throughout. Dark yellowish 
orange becoming light gray near 42': very poorly 
sorted, wel 

(42-47') Sand, medium to very coarse, and 
gravel up to t5" (long dimension) - one piece_ up 
to 3.5" - dark yellowish orange: wet. .. 

.!! 
;: 

r::: '0 Gl c: 
Gl 111-... 

5 70 
u .. 

(47-53') Same as above. Sand Is dominantly .. 0 

very coarse, gravel smaller In siZe. Decreasing 0' <Q' 

>" I 
CL 0 

clay fraction. Pinkish gray In color around 5f: - "' 
otherwise, appears Iron-stained. .eel. .. 

Ci 
0 

1 ,. 

(53-57') Sand, very fine to fine, dark yellowish 
6 95 orange, containing seams of Hght gray, wet.· 

Total depth • 64' bDl. 

Lltho/D(IIc cleseft)tlcn Is tBictm fr~ lo(l of bor/nil 
002B20UC. 

Psge 2 of 2 
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Monitoring Well 002G22DA 

GEOLOGIC CESCRIPTION 

(0-4') Silty clay, gray, with iron-staining; 
grading to clayey silt. 

(4-:7') Silt, gray to brown. with clay; large 
pieces of root matter; mottling with gray silt; 
Iron-staining. 

(7~17') Same as above; olive gray to brow~lsh 
gray with rare iron- manganese nodules,· 
Increasing In size and frequency with depth, 
mottled throughout. Iron-manganese nodules 
common around 11.5 to 12'. 

Increase In moisture content. 

same as above: yellOwish brown to dark 
yellowish brown with rare Iron- manganese 
nodules; Increase in clay 'fraction with depth to 
a silty clay. 

Increasing mottling, Iron-staining; but rare 
Iron-manganese nodules. · 

Clay with rare. silt, dark greenish gray. 

Decreasing silt; orgalnc matter (wood pieces)., 

Organic matter to 26'. 

Clayey sand, fine to very fine, dark greenish 
gray. · 

Clay with rare sand (very fine), medium bluish 
gray to greenish gray, 

Increasing sand with depth, very fine to fine. 

1 
··~ 

(.) 
>· 
a.. 
o:·,.·· ..,._,_. 
.c 
0 
If) 

rF .· 
~' 
~~-

-=> 
0 
& 

Page tof 2 



Monitoring Well 002G22DA 

I § 'iif WELL DIAGRAM 

b ~ ~ ~ f ! u GEOLOGIC lESCRIPTION 
j;~ ii i ~ ~ 1!1~ 0 ffi ~ (f) M li: 

Sand, fine to very fine, yellowish gra'y to very 
light gray. 

Sand, fine, and gravel, fine; Iron-stained. -.. 0 

Iron-stained clay with some slit; mottled with t;, 

moderate yellowish brown material. u 

1 > 
(36-37') Silty clay with rare fine to very fine 

0.. 
C)" 

sands, yellowish gray to light gray. 
oqo 

5 100 .c. u 
(f) 

e jij 
~ II 
'0 .. 
• II 
C'l -c: 

clay with very fine sands, 0 -c: orange. II 
D 

Sand fraction Increasing with depth; Increasing 
gravel fraction. 

Sands, very fine to medium, and gravels, fli'le to 
medfum; decreased Iron-staining. 

Dominant gravels, fine to medium, Iron-stained; 
decreased sand fraction. 

6 100 ... 
Sands, medium to coarse, abundant Iron-staining; II 

c: -and gravels, very fine, ~reaslng Iron-staining 

= 
e 
'0 

to dominantly homogeneous Hthlcs around 50.5'. ... c: 0 ., .. .. 
u 0 > oqo 
0.. I 
...,~ 0 

Clayey sands with some very clayey layers .a· C'l 

(Intermittent), grading to a sandy clay with 0 
cobbles. d 

(54-55') Sand, fine to medium, abundant Iron J staining. 

Top of Cockfield Formation (olive black clay). 

7 100 (56-56.75') Fine to medium to very fine, medium 4 gray to lght brownish gray layer;· grades back 
to olive black around 57'. ~ 

Total depth of tid • 6r bgs. 

Page2 of2 



Monitoring Well db2G23DA 

>-
~ 

~ 1 d GEOLOGIC [£SCRIPTION .. 

It! ~ ~ ~ 

(0-3') Lost portion of core: mostly grassy soli •. 

.. 
·;-
-~·.-:· 

(3-7') Silt, dark yeUowish brown, and clay: 
grades to dusky yellowish brown to ~5.5' wtiere 
mostly clay and rare silt. 

(5.5-7') Silt, dark yellowish brown, mottled with 
clay: iron-staining present. 

57 Clayey. silt, iight olive gray to olive gray: slit 0 

increasing with depth. > 
Q. 

0 
..q-

.c. 
(.) 

en 
Silt, pale yellowish brown, mottled with rare clay. e 
Iron-staining and carbonaceous matter are ~ 

MI.. present. Iron-manganese nodules present and 
'6 

CL "' -Increase In frequency with depth. "' 0 
a, 

Same as above. 

Same as above. 

2 85 Though partial recovery, same as above. 

/ 

Page I of 3 
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Monitoring Well 002G23DA 

WELL DIAGRAM 
GEOLOGIC CESCRIPTION 

mottling, but no Iron-manganese nodules 
(20-24'). 

Slit, pale yellowish brown, clayey and with 
Increased Iron-staining and mottling: 
iron-manganese nodules to 27'. 

Silt, pale yellowish brown to very pale orange, 
with rare clay (very dry). 

SOt Is pale yeDowlsh brown; clayey, with sar\dy 
clay stringers. Sand fraction Increasing with 
depth: abundant Iron-manganese nodules (up to 
.75" long dimension); Iron staining and mottBng 
throughout. 

Sand fraction Increasing with depth to around 
34'. 

Sand and gravels mixed with light gray clayey 
slit to around 37'. 

Sandy clay, pale yellowish brown, with gravel 
(medium grain size), Iron-stained, and 

carbonaceous matter. 

Sand fraction increasing with depth to a clayey 
sand and increasing gravel fraction. 

~ 

;, .... 

- .. 

1 

-:> 
0 
a, 

... 
.!! e 
~ .. 
0 .., 
I 

~ 

1 
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5 100 

6 100 

Monitoring Well 002G23DA 

GEOLOGIC CESCRIPTION 

Clayey sand, with gravel, Iron-stained to around 
42.5'. 

Sand, very fine to fine, shows abundant 
Iron-staining, no gravel fraction present. 

Very abundant Iron-staining Ito a somewhat 
black color) - 2' thick. 

Clay fraction Increases, mottled with some light 
gray clay and rare silt. 

(47-50.5') Sandy silt, very fine, dark yellowish 
brown (iron-stained), mottled with aple yellowish 
brown clayey silt. 

Silt clay, dusky yellowish brown, micaceous, and 
rare sand, very fine. Top of Cockfield Formation 
@ 50.5'. 

Clay, olive black In color; micaceous. 

Tots/ depth of wei • 61' bl]s. 

c 
Q) 

~ 
0 .. 
(.) 

> 
"-

0 ;;; 

0 
ci 

Will DIAGRAM 

l 
u c 
Ill .. 
0 
oq-
1 

0 
N 

:;:::: 
,:,e; 
0 
10 
.0 

Page 3 of 3 



1.· 

f 

., 

\ 
\l 

/ 

/ 

· (002GM01 OJ\) 
LITHOLOGIC LOG FOR MONITOR -WELL GM-1 

Description 

Clay• road soil, brown ••• ~················ 

Clay, finn~· green and yellow •••••••••••••• 

Clay, plia~le, brown •••••••••••••••••••••• 

Clay, pliable, soft, marbled, brown, 
yellow, green •• ' ••..•••..•..•••..•.•••••••• 

Clay, pliable, blue •••••••• ~··•••••••••••• 

Clay, slightly sandy, medium pack, blue ••• 

Clay, slightly sandy, gravel, medium pack 
blue ••••••••••••••••••••••••••••••• ~ ••••• ~ 

Sand, coarse grain, gravel, loose pack, 
tan and brown ••••••••••••••••••••••••••••• 

<' 

Depth 
( ft) 

0 2~5 

2:5 - 8.5 

8.5 - 10.0 

10.0 - 14.5 

14.5 - 3S.O 

35.0 - 37~0 

37.0 44.0 

44.0 - 50.0 

LITHOLOGIC LOG FOR MONITOR 'WELL GM-2 

(002GM020,1\) 
Depth 

Description ( ft) 

·clay, pliable, brown and gray .•.••.•••..•• 0 12.5 • 
Clay, pliab.le, blue ••••••••••••••••••••••• 12.5 - 17.5 

Clay, pliable, silty, blue •••••••••••••••• '17.5 - 22.5 

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

Clay, soft, sandy, fine grain, dark gray •• 27.5 - 30.0 . 
Sand~ medium gra~n, clayey, dark gray ••••• 30.0 - 38.0 

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

Clay, soft, tan ••••••••••••••••••••••••••• 46.0 - 48.0 

'lbiclcness 
(.:-.:.) 

2.5 

6.0 

1.5 

4.5 
-· 

20.5 

2.0 

7.0 

6.0 

Thickness 
( ft) 

12.5 

5.0 

5.0 

5.0 

2.5 

8.0 

8.0 

2.0 
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• GERAGHTY a MILLER, INC. . 
WELL LOG 

.DATE: 1')..- "t ·JM , 
SHEET: ___ oF--,.PROJECT: IJI e-~ - !b+=:f\,i' 

LOCATJON: h•»~ TN 

WELL. NUMBER: GQl- \ (Hbu 
\ 

Ytldc.e.d·d " 

SAMPLE DESCRIBED BY: -...,ojllr..u-cC.-.. ......... ....._ __ 

DRILLING CONTRACTOR: Men<· Dnllt~ J 
$Q.i"ie- c~ 

DRI.LLING METHO~ .. : .. J' l ·. "*'= · o, • ., ,.....,k ,,.,. .. ·H.j:.h 
SAMPLING METHOD: ..S i 11 l 0 · 

SAMPLE DESCRIPTION ·' *>...., I DEPTtt INTERVAL ThiCKN 

t+ ~EETl (II:'£~ 

·• .. .. o.: ~.-16' 
Cb... ~ s6,\) ~. ,~) b1"0..o"" 

.. , .. 
• 

I"" C. rb&AA ·~~ ~ tt~' '2..s'- 'f .... 
c._~. i=•r"", -

s....... as c:..~ 
, .. '1o•. ,.o 

.. . "'7.G-i~ _. -
c~. 9 '~"'. -sm:4, br~~"' . .. - ~~S-Id 

-.,, ' - ·- " 

Cl'(, r \Cah'c I ~· • l""'d~ J 
~lui hr_,.. ') tr•~,8~CJ 10- II·.S 

C\~\ s-,...·,.. c.w:-
1\.~.: ll·f' 

('\~ ~ ~ f \A.Ii•, -slas &.Jo c. l \ 1 ........ ~, ~. ~--, , .. 6 .. n, ..... ·'i. v . 
-, .. 

·~~ b 'II'(. .J.... C\o...,, ~· Si. I 
·~·S-"•·C 

. 

S.:-.L C;...: a,I,.&IW 
ib- I ., •• ~ 

~ c:..~ ~'-"- .. 

M.&. 1'\.C~ 
.. .. 

·~ c..• r-~· act.o- ~ 5 . 
•'6 .. •• . :l4:l s- .:1.~ ,, . 

a.~. :a-...s 
..... - ·. 

2.-..,. ~.o 
S=- c..w-...., u. ~~ 

.. 

G.' 
'l.~:7 ~~ 

. 
S\•1~ $4-~ ct~, """"~ l ~ (i) "-d-. I r"ets~, l:i\"f . "lo~- ")., 

---~ c,.w... &j.. 
l)~ ~--"'!'=' - -

G~\ ~ s....J.,~ ~n-,0. l 1aow 
~ f&..A..) 'k- ~ w.- ""L~~..;s. -. 

~~ Q)'""" b .c..- • 'b,..,...L~, Q)"'~ ~· ) 

' 
. . 

---



r .... ;~ (11 }11 -I . • .I -~~ 
;....;..~:a Ow: n,t.J 

~~ ~n..- .5CJ I 4«i' 

- S.:.rc.a- ~5- sc. 'N-4~· 

' 
\ t '1~-~ . ~ '"t.l- 'ff 

-· 

~~ 'i~-'"t~ ~~ - ~1'1 

s't'e--~ o-~.:a. -Lto 

i 

-~-
;··~-

·-· 

I 
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(C 
WELL LOG 

'PROJECT: 
' 

DATE: S,-q-r.S: SHEET:__.C __ oF_...,.... 
5' 

·DRILLING CONTRACTOR: k-· l?nu.ra,, ) 
·.·.·: :_;_ ~::.I :1. e ::;: : _..;:G,;.:M.~· ...:::._=--------- DkaL.LING METHOD: , .. ~ .Jl..-. ~ 

SAMPL.ING METHOD: ~ ;.a_ ~-c SAI.tPL.E DESCRIBED BY: _Do11C.111· ~..oS~-. ____ _ 

SAMPLE DESCRIPTION ~vt I D£Pllli INTERV~L I :lftiCIC 
· f+ lFEET l ·· (FI 

~ ~- S" 
, ·::~~ - ' . 1:;·-: 

'.< 
·=.·· ::.• .. · 
· .... , 

z.~'- ?.$' ···:r 
r:,, 

~ . 
?~~· - 1'1 •• 'S' 

, 
.. , 
~··. .. 

1Z.•c~- -,.s I 
.. 

I -~ 
.. 

~-~ "~ 
,, ... . 

c\·~, 
~, __ •. r_.w '-·-\ Q ·~~-c. I) 

(\.'·~, , 
. · 

t:\ ~t f~~. ., \~, \.\......& ,-,.r'- 'Z 2 .s-' 
... 

%Z.)-
~-· 

Z.? _, 
·.) .. . f't u-:.. )•-~::. ,,.,'~...; :l"t. • .. -~. -.l~-a·:"""~. a•·~:~· 

' ' 

~- '»-1.() ~ tsr·~' f,.r.., ~ 'l-0~ 
:1..7.')-

a~•\••,. 
a ·~' \ . 

.'t'. 

, ~':' 
a~ - 3~ • .r ·:·. . 

s-~.~- ~ 

. . ' 
M'--'11. 

. . . 

• 
~ 'flf- $1 
s-.l ~'(- l <.' 

l b-1-;k ~· - JS'" 

~- . I 
33" .. ~ 

---------------------------------------------L~-L-----
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LITHOLOGIC LOG FOR MONITOR 
(002GM03DA) 

Soil, organic, slightly cl~yey, brown ••••• 

Clay, firm, green and yellow •• ·········•·. 

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

Clay, very silty, slightly sandy, gray 
and yelldw •••••••••••••••••••••••••••••••• 

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

Clay, ~liable, blue-gray •••••••••••••••••• · 

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

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

Sand, medium to coarse grain,· t~n ••••••••• 

W!:LL GM-3 

Depth 
( ft) 

0'.0 - 5.0 

5.0 10.0 

10.0 - 13.0 

13.0 - 15·. 0 

15.0 - 20.0 

20.0 - 30.0 

30.0 - 32.0 

32.0 - 35.0 

35.0 - 47.0 

LITHOLOGIC LOG FOR MONITOR WELL GM~4 
(002GM04UA) 

Description 

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

Soil, slightly clayey, pliable, brown-
gray . ..•..••..•••••••.• ·• ••.••••••••••••••• 

Clay, pliable, brownish-gray with yellow •• 

Clay, pliable, medium to dense pack_, 
green ••••••••••••••••••••••••••••••••••••• 

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

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

o. 

Depth 
( ft) 

2.5 

2.5 .4.0 

4.0 - 7.5 

7.5 12.5 

12.5 - 17.5 

17.5 - 22.5 

Thickness 
( ft) 

5.0 

5.0 

3.0 

2.0 

s.o 

10.0 

2.0 

3.0 

12.0 

Thickness 
( ft) 

2.5 

1.5 

3.5 

5.0 

s.o 

s.o 
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• GERAGHTY 6 MILLER, INC. 

WELL LOG 

- ·'PROJECT: -1\J!t:.,~-""b~=f~i\.:::.';.il>------ SHEET: ...... 1.__ OF __ 

I 

LOCATION: PH''$= 'Sp..1ls.L. tHttti<iM-~ 

WELL NU.MB ER: __;<i,:w~o.~.t'..;.·.;..3'--------

DRILLING CONTRACTOR: 0otn'b "lT\'-"\ 

DRILLING METHOD: .. b-~-· ----=-o--:o------
• 

SAMPLE DESCRIBED BY: _..IX:.Qil., _____ _ 
! . 

SAMPLING METHOD: ~'~o~1o~ii'=:i.'\.,=-------
-

SAMPLE DESCRIPTION v.....aa..>-~ &:l' 
~ ~:7' 

.,~"" 'f+ 
DEPTH INTERVl.l..l i.-.IC:K~ 

· lF!~T l (FE£ 

• -.c..a. ~6 G,__, -.,..... ca..c.a. . 
~.1 ~\-d\. cl., ...... ~ bt'1MM' .... o- s' -----
c.~ ........),., ... ,-...·"· ' ~-- 2. lr'ru- 6.·•·# 

......, 

to-·~·· ·~&~ ,.:\. ~· 'S ...... ~ c...l.... ~ ... )- .,..,'ij., .. .:::=-: -- - . -~,.1:"1 

... \...&.\~ 
""'""' 

~:e·•5 
-... 

: ...... :. ,· ~m: 

e\D....._, ole:.., 'We. ~~UL SJ'i~ ...,, a..J,.llau ~t-d-c 
u-~ ..... "T' 

.... ~\ - d.. JD- --~ 
·g g ... 

c ' '-- :ts·.,. 

~\-l~ hi~ -~~~ 5r-.~ C\&y '"" ')'). 

f..- 's-.f -..~-~ 

·-- .~ -, .. _~ ~ ~c-Al ~·- ""~·- tw...u.. • 35-"1' - ""- ~ ~ "4Q .,. "f'1 -
- _, 

-
1l.l:.r,t 

~~ ~ ...... . 
"'5 

+-K-l ~P.. ICI ~ '" ""' ~-"45 
&.\U• ~ '4.2 -4.1"1 '-4:1: , .. . 

-s.-.. , ..... :\"')· ~ '\'\- 'f"1 ---~~~-.... .,, 
~.,.,, 

~ ...... ~ &? »·sr. ~ -· 
-- "\"'! ( 

5"' ..... 0 ... )0 o· .5 ~ -. 
. 

~ 
_; 

. 

. . 
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GERAGHTY a MILLER, INC. 

WELL LOG 

.. PR 0 J EC T: __.:~:.:..;..-.::::S~--'·"'=::a~~fa:~~ft'-1\,II.!:S,_--- DATE: )"::t- ~~ SHEET:....;..l __ OF ___ _ 

WE l.l NUMBER : _.....,;G~o.~N~....:,.;• ·..;;;=;,_· -....::sw:kl~t.5:J~:....---

DRILLING CONTRACTOR: G car> "&~ 

DRILLING METHOD: _.c;;e~\,:;;:~:...;,-wO'i!r:t.-=:=--..;-.....;.. __ . 
SAtAPL£ DESCRIBED BY: _ _..'!>::.:C.~------ SAMPLING METHOD: oU O&;\ro ~o;u 

SAMPLE DESCRIPTION f>-r/, ·I DEPTH INTERVAL I it-tiCK. to 
f+ (FEET l . (FE£ 

O·':l..S . 

J. 5 - 41'1\4 .o 
""" IJ I 

~.·- -,. 'S 
•· 

_ G \ o-, .. \ .,__u, · Ft,.;. -vc:;:.;; \,.~-·'"'- ·-c. -. -'t'L ~ ,l-J. 
. .. 

""'·~-l:lo'S 
u '. . ~-- . 

C"=d, t=o..llJ~ -.t.tts-.LI.. · .k.tl•v- \. ciA- .f-L , .,._. ,z,-

"':)~ '"'-L -1- b~ "-I -- 1._..., '!lor\\.. -4.,.1 1' I' -~ • ......, 

... Q -
':~.s ... ,.s 

~ 
.'¥ 

c..\"d, ~"e·•<ft..>', -..l~l ,.1 .. 1.1. ~,...~- ~) ~~- blv"- ,..,. s • :a :&..s 

~ .... ~ ~t&.. .,., , 
''--- I'"')·~ -

hlla-~ 
~ 

~~- ~~ 

Cl~~ ,. - 12. 

D'b ...... o-n 
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LITHOLOGIC LOG FOR·HdNi:TOR WELL GM~5 
· (002GM05DA) 

Description 

:,Soil,:sliqhtly clayey; medium pack, 
-b~own • •••••••••••••••••• -•••••••••••••••••• 

. .. 

Clay, pliable, marbled green, yellow, 
brown • • ~ •. ; •· •.•••••. · -~ •••••• • • • ~ • • • • • • • • • • • 

Clay, silty, har~, qray a:td yel,~ow •••••••• 

Clay, hard,· blue-gray •••••••• • ~ ~ ••• : ••• • ••• · 

:Sand; course to fi~e...:grained~ brown-
qteen~ •••••••••••••••••••••• ~ •• ~~~~····••• 

Sand, -• c:our.se to fine-grained, graveli · 
brown-green .••••••••••••••••••••••••••••••• 

··Depth 
( ft) 

o.o -
5.0 -

2.0.0 

··.25.0 -

, 40.0 

-5.o 

20.0 

25.0 

40.0. 

45.0 - 50.0 

'!hickness 
( ft) 

5.0 

"1'5.0 

5.0 

.15.0. 

-~~· ... ,,·:' 

5.0 

s.o 
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GE RAGH'!'Y 8 · MILLER, INC . 

WELL I.OG 

SHEET:-'--- OF--
....... 

} LOCATION: Gf\:'\·5. c;! Sck1lc.,l\.,_j•• DRILLING CONTRACTOR: c.......,, . ._ ,_c. .. ~ 

-

r 

I 

. 

WELL NUMBER: -.~.G~'"".:..;;".-.:C>:.-______ _ . 
SAMPLE DESCRIBED BY: -•P.c.a,..__ ____ _ 

1 

SAMPLE DESCRIPTION 

~··· "·~~ ~~ -r-c.d•v-. . p~ . ....__ 
c~. 0~~ " ....... -~·..._-b--... 
C\~ ~ ... - oc..al.. -~ ...... c.A:.~ .... c.l-. 

w 

S'--' G.l. c..~ 

c\~, ~"~· &L-. .... ,~ , s·.,.""' ~ 'O"Ik.-, 
'-' 

clc...- '"'""' ~r~ ~ 
u ""0 ~· ~A...L 4-L a"--

"5'- c... .. c..\.o..L 

DRILLING M ETHO 0: _ _.f\:1.._· .w\e'-ll......aft..a:::~-~---
1 . 

SAMPLING METHOD:__.u~·•&'~h--s~~~~'·~>~~--

~wtf+ DEPTit INTERVt.L. ihll 
(1EET 1 (I 

o-~ 

*trr ~-eo 

IO•I,S 

•s-~ 

'S~ 
- :),Q. 2.I 

_:;L,-1 ... 

~-~~ 

i"I0•-40 

~---"' ~ ..... h. C.O..""-c. L- ot- I·~··""\,' ~""...,.,_ ..,C-'t5 

'-'--~ ~ A \.co.., 1....4- ._,J ... ~....n 'f~-Sc 
v . 

fiOTJ 

~ ~ 

'te k.l. <L.y~ "', I 1S., 

~-· '1:2-'fl ~-~1 
. 

hiM- r-'- '\C. - "\, ... -~, 
c:;.~~ 1»'W-'J"J -~ 

. 
-

o-~ 
~ YCu,.:t 

' 

•. 

-. . 
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EAIS.IIEE BORING-l00-9F- 002G1-7tJA 

Depth 
In 

Feet 

o-

NSA MID-SOUTH 
Millington, TN_ 

Location: SWMU 2 Offsile 
Project#: CTO 01 06 

~ 
CD E 0 

Surf. Ul > J: Q) 8 Q. 

Elev. li .e, n.. Q) 

~ E oc 
262 m 0 

(/) ~ a: (!) 0 

262 

1 

s- 257 -

2 

10- 252 -

3 

15- 247 -

4 

20- 242 -

5 

25- 237 -

6 

30- 232 

35-

Started : 8118199@1000 Northing 

Finished : 8118199@1130 Eastlng 

Drilling Method :HSA TOC Elevation 

Drilling Company :U.S.G.S. Total Depth 
Geologist : J. Carmichael Well Screen 

~ DESCRIPTION 
(/) 
;:) 

(0-15') Sill, trace clay, dark yellowish brown, moist 

Becoming more moist at -13' 

ML (15-25') Silt, trace clay, olive gray, moist 

(20-25') Trace calcareous nodules and wood fragments; 
possibly saturated at -21' 

(25-30') Becoming dusky brownish gray at -28'; calcareous 
(snail) shell fragments; moist to wet (no water in augers) 

(Page 1 of 1) 

:382425 
: 816037 
: 262_5 

: 30feet 

: 20 to 30 feet 

Well: 002G17UA 
Elev.: 262.5 
~Cover 

ID 

_1 

~Concrete T \ Casing 

,;- ;:~ 

_.;. i:~ 

_;;- ~:~ 

;_:~ 
~- -~) 
-~- ;~! 

-~- ~:~ 

;y-Bentonite Grout 
_{ ;_:~ 
_.;. ;_:~ 

-~- ;) 
~) 

-~- -;_:! 
_;- t:! 

t~ 
I: Vr-Bentonite 
!; f4 pellets 

..sz... '· :: 

·· ~ .. :r-Filter Pack 
·· . • 10/20 Sand 

.. 
. : · P.r- 0.01 0" slotted 

·· screen 



EJVS.Ili=E J 

BORING LOG OF 002G24DA - (Page 1 of2) 

NSA MID-SOUTH Started : 6/12101@1005 Northing : 382368.87 
Millington, TN. Finished : 6/12101@1630 Easting : 816855.71 

Drilling Method :HSA TOC Elevation :271.59 

Location: SWMU2 Drilling Company :Tri-State Testing Services, Inc. Total Depth :58 feet 

Project#: CTO 0106 Geologist : J. Broughton Well Screen :41.4 to 51.4 feet 

~ Well: 002G24DA 
G) e 0 

Depth Surf. :z > J: Elev.: 8 a. 
in Elev. a. G) ~ a.. en DESCRIPTION ~Cover 

E a: c ~ 0 
Feet 270 <U en m en eft 0::: (!) ::l 

o- 270 
(0-8') Clayey silt, medium gray with some minor gray mottling · Concrete 
and root material, moist, friable ~ ~ casing 

1 100 -~- r~ 
·' -~- !.! 

- (3-8') With some staining and iron maganese nodules _.;. f~~ 
ML 

.. ~: ~~ _,. -; ~~ s- 265 (5-8') Mottling decreasing down column !·~ 2 100 
-~- r~ 
-~-- t~ 

- -~- i ~~ - _,. 
;::~ (8-15') Silt, dark yellowish brown with gray mottling, with some 

staining, moist, friable t~ 
.:,- ~-~ 10- 260 

3 100 t~ 
-~- ~:~ 
-~- t~ - -~- ;_:~ - (13-15') Increasing staining and iron and maganese nodules, 

some concretions •· ) 
.it· ~1-Sch 40 PVC 

15- 255 (15-18') Color is medium gray, very moist -~- r~ 
4 87 -~-

i)I-Bentonite Grout 

~~! 
-~- -~- ~~ -

f--- (18-27.8') Color is medium gray/olive gray ~-ft 
_,. 

t~ ML 
.it· t~ 

20- 250 t~ 
0:: 5 80 
0 -~- ;_:~ m 

(21.5-27.8') With woody material i!i H .':· t:~ a .':· t~ 
"' f-- (23-31.5') Very moist 0 -~- 7) ~ 
" 

.· 
~} 0 .. 

I 
_:;. 

;:~ 25- 245 

~ 6 90 
_.;. ;> 

! -~- ~-) 
'i (27-27.8') With some minor fine sand content 

-~-- 7) ~ z (27 .8-28') Silty fine sand, dark olive gray, very moist _;;. 
7:~ 

8 f-- (28-31.5') Slit, medium olive gray, very moist, with some _,·. 
t~ :;; 7 93 

occasional shell matrerial 
.te· 

':' ;) ... 
0 30- ---------··--···-----------··-------·------·-··-------- [..!; !.!..:; 



.J EN SAFE 
·-

NSA MID-SOUTH 
Millington, TN. 

Location: SWMU 2 
Project#: CTO 0106 

Depth Surf. 
in Elev. 

Feet 270 

30- 240 

35- 235 

40- 230 

45- 225 

50- 220 

ss- 215 

2:-
~ "' Ill 8 Ci. Ill 

E a: 
"' (/) ~ 0 

7 93 

f--

8 93 

f--

9 67 

10 50 

f--

11 100 

12 93 

e 
a. .e 
0 
a: 

0 
'I 

~ 
(!) 

·:.-::::. 

·.··.·. .· .. ··:'·· 

(/) 

0 
(/) 
::l 

ML 

~ sc 

eo-

BORING LOG OF 002G24DA 

Started 
Finished 
Drilling Method 
Drilling Company 
Geologist 

: 6/12101@1005 
: 6/12/01 @1630 
:HSA 
: Tri.State Testing Services, Inc. 
: J. Broughton 

DESCRIPTION 

Northing 
Easling 
TOC Elevation 
Total Depth 
Well Screen 

(31.5-33'} Becoming medium brown gray with some very fine 
sand content 

(33-42') Color is medium brownish olive gray, with some minor 
wood material and minor very fine sand content 

(42-48') Sand, medium gray, fine to coarse grain with small to 
medium gravel, wet 
(43-48') With some large gravel 

(47-48') Occasional2" fine to medium sand lenses 

(48-53') Sand, yellowish brown, fine to medium grain, wet 

(52-53') With occasional small to medium gravel 

(53-56.5') Sand, light gray, fine grain, wet (Cockfield Formation) 

(56.5-58') Sandy clay, medium gray, fine grain 

(Page 2 of2) 

:362368.87 
: 816855.71 
:271.59 
:58 feet 
: 41.4 to 51.4 feet 

Well: 002G24DA 
Elev.: 

r:::'"'~ 

v~ It ~ -Bentonite 
~ i( pellets 

.· .. · 

s--sch 40 PVC 

·:-: -Filter Pack 
'.-: 10/20 Sand_ 

~ -o.010" slotted 
screen 

,•· 

~ 



EJVS./IFE ' BORING LOG OF 002G25DA 

-- (Page 1 of2) 

NSA MID-50UTH Started : 6/13/01@1250 Northing :382371.47 
Millington, TN. Rnished : 6/13101 @1505 Eastlng :816790.36 

Drilling Method :HSA TOC Elevation :272.06 

Location: SWMU2 Drilling Company : Tri-State Testing Services, Inc. Total Depth :53 feet 
Project#: CT00106 Geologist : J. Broughton Well Screen : 43 to 53 feet 

~ Well: 002G25DA 

§ E' (.) 

Depth Surf. (/) i: Elev.: Cl) c. 
in Elev. Q. 

~ .e: ll.. (/) DESCRIPTION ~Cover E c ~ (.) 
Feet 270.37 Ill (/) 

mCooaere 
(/) *- a: (!) ::1 

o-
270 (0-3') Clayey silt, yellowish brown with some gray mottling and 

staining, friable, with root material 1-:: f:,. Casing 
1 100 -~·- t~ 

-~- t~~ 
f-- (3-8') With no root material and increased gray motlling, friable, -~-- t~ 

with occasloanl small iron concretions -~· t~ ML _.,. 
t~ s-

265 2 93 7} 
-~- t~ 
-~· ·7_:~ 

- -~· t~ f-- -~· (8-16') Silt, light yellowish brown with gray motlling, dry and r! 
friable, with some iron staining and concretions -~- t~ 

10-
,;· t~ 

260 3 60 -~- ;:~ 
,<,· 7:! 
.-:· 7) 

f-- (13-16') With some occasional wood material t~ 

-~· 
r~ 
81-Sch 40 PVC 

15- ,:;· t~ 255 4 100 ,;· 
7)1- Bentonite Grout (16-23~) Color is medium gray/olive gray, very 

,;· ·t:{ 
,;· 7) -

f--
_;;. 

;:~ 
.• 

t~ ML 
;~- t~ 

20- .· 
~ 

250 5 80 t:~ 
g ,;· t~ 
C'i -~- 7} 
Ill 
l'l - _,. 

;_:~ 
0 t--- ,;;. 

~) ~ 
" 

_.,·. 
t~ 

I ,;• ;) 25-
-~· 245 6 83 ;_:~ 

~ ,0,· t! 
'ii ,;· ;_:~ ~ .fi· z ~) 
~ 

f--
0 

,:,. 
~:~ 

:X 7 80 _:,. ;_:! 
~ 30- ---·~ L.!..: ~ 
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Depth 
in 

Feet 

30 

35 

40-

so-

-

55-

ao-

NSA MID-SOUTH 
Millington, TN. 

Location: SWMU 2 
Project#: CTO 01 06 

~ 
Cl) 

Surf. Cll > 
Cl) 

~ Elev. a. 
E 

270.37 ro 
Cl) :;:S! 

0 

240 

7 80 

t--

235 8 80 

230 9 20 

1--

225 10 40 

e a. 
,e, 
0 
0:: 

() 

J: 
Q. 

~ 
(!) 

i! I 
:-.-:-::_ 
. -·--

: : _. : .• ~ 
·:-· ... =~~ 
_:-: ·-:: 
:: .a: 

(/) 
() 
(/) 

:::> 

ML 

sw 

ML 

220 11 20 ·/.: ;fi pW-G'A 
-· •• · ;(,.':! 

-:./ ;;~ 
-::·.·: 

. -·'! 

·.·.··o·.·. ~~ 

215 

Started 

Finished 

Drilling Method 

Drilling Company 

Geologist 

BORING LOG OF 002G25DA 

: 6113/01@1250 

: 6113/01@1505 

:HSA 
:Tri-State Testing Services, Inc. 

: J. Broughton 

DESCRIPTION 

Northing 

Easting 

TOC Elevation 

Total Depth 

Well Screen 

(Page 2 of2) 

: 382371.47 

:816790.36 

:272.08 

:53 feet 
: 43 to 53 feet 

Well: 002G25DA 
Elev.: 

~ 

4; 
7.: 
~: 
~ 
V: 
~ 

.. 

'} 
~ -Bentonite Grout 

v 
[I f-. Bentonite 
Q pellets 

~ 

--Sch40 PVC 

-collapse 

·'·}--Filter Pack 
_:_.: 10/20 Sand 

:~< 1-i:-'1--0.01 0" slotted 
screen 

.. 
GLC.:; 



£1\/SilFE J 

BORING LOG OF 002G26DA 

·- (, (Page 1 of2) 

NSA MID-50UTH Started : 6/14/01@1240 Northing :382351.39 
Millington, TN. Finished : 6/14/01@1555 Easting :816733.32 

Drilling Method :HSA TOC Elevation :266.52 

Location: SWMU2 Dritr.ng Company :Tri-State Testing Services, Inc. Total Depth :48 feet 
Project#: CT00106 Geologist : J. Broughton Well Screen : 38 to 48 feet 

~ Well: 002G26DA Ql 'E 0 
Depth Surf. "' > :c Elev.: Ql 8 0. 

In 8ev. Ci. 
~ ~ Q.. (/) DESCRIPTION ~Cover E ~ 0 

Feet 264.78 <II 0 (/) m (/) <fl. a: (!) ::> 

o-
264 

(G-3') Clayey silt, dark yellowish brown with some minor Concrete 
staining and root material, moist, friable t;:; ::.' Casing 

1 100 _.;. 
t~ 

.-:· ~~! 
- (3-8') With no root material, w/ gray motHing + minor 

.· 
t~ 

ML 
Iron-manganese _;,;. 

t~~ 
-~· t~~ s-
-~· ;~ 

259 
2 90 _.;. 

t~ 
-~· t~ 
-~· ;:~ - ;·!. (8-10') Same as above, light gray with staining and occasional 

concretions -~· ~--~ 

10-
,;· r~ (10-12.5') Becoming silt, light gray, moist 
_;_·. 

254 
3 100 ;~~ 

,;· t~ 
.\-· t~ 

(12.5-13') Color is medium gray(no staining) ,;-
- 7) 

,;· j) 
EH- Sch 40 PVC 

15- ,;· 7:~ 
249 

4 80 -~· 
r:-Bentonite Grout 

,;· 

,;• ;::~ 
- (18-23') Same with occasional woody material and some minor ,;. ~-~ 

sand content. _.,. f~ ML 
.0.:· ~-~ 

20- _;. r~ a: 5 100 
lil 244 ,t;- 7~~ 
<i ,;· t~ c 
"' s ,;· t~ g - (23-29') Same as above, color is med olive gray w/ minor fine _;. ;) i sand content .· .. 

;_ :~ .. 
"D 

~ 
.i:· t~ 25-

~ 6 93 .. t) 
j 

239 .· 
t) 

.• 1 .. •· ..., ; -~ 
z .i:· ... 

'! -"' 0 .. ~ :~ !;j 
.• .0 7 90 (29-37) Same as above, color is med gray w/ no woody .. ;; . 

~ material. J.: 
: .~ 

0 30- - ---- £ 
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EN SAFE BORING LOG OF 002G26DA .-

Depth 
in 

Feet 

30-

35-

40-

45-

so-

55-

60-

NSA MID-SOUTH 
Millington, TN. 

Location: SWMU 2 ·· 
Project#: CTO 0106 

i:!:' 
Cl> 'E () 

Surf. "' > :E Cl> 8 a. 
Elev. a Cl> .9: n. 

E 0:: 0 ~ 264.76 m 
(/) ~ 0:: (!) 0 

234 

7 90 

1--

229 6 60 

::~ ~: \ 
-::·: 

: .. 
.. .. 
... . 

·:_-:: ,. 

224 9 30 · .. ··:: 
1.>. 
t.> . . ;:_-·· 

.. 
;:,.:::: 
...... 
::_.;. 

·:.·:-· 

.. . • .. 

219 
10 0 ... - .. 

·;::-· 
; ... - .. 
·::: 

·::. 

214 

209 

~ 
(/) 
::I 

ML 

SM 

sw 

Started 
Finished 
Drilling Method 
Drilling Company 
Geologist 

: 6114101@1240 
: 6(14/01@1555 
:HSA 
:Tri-State Testing Services, Inc. 
: J. Broughton 

DESCRIPTION 

Northing 
Easting 
TOC Elevation 
Total Depth 

Well Screen 

Clayey Sand, med. gray, fine-medium grained wf occasional 
. nravel, wet (37-38') 

Sand, light gray, fine-med with some coarse grained and some 
small-med g'ravel, wet (38-43') 

No sample recovery (43-48') 

TD@48' 

(Page 2 of 2) 

:382351.39 
:816733.32 
:266.52 
: 48feet 
: 38 to 48 feet 

Well: 002G26DA 
Elev.: 

\' ~ 
.!· t:~ 

~-, 

.i:· ~ :; 1- Bentonite Grout 

fb ,:... 
I/ /. 
1/: 7:1- Sch 40PVC 

~ 
)I-Bentonite 
... pellets 

~ ~ 
.. .. 
.. 

.. 
.. 
.. 
. . .. .. 
.. 
.. 
: 

~-·:r-FIIter Pack 
10/20 Sand 

.. 
.. ~1-0.010" slotted 

screen 

.. 

...:..,. "-'-



£J\ISAi=E J 

BORING LOG OF 002G27DA j .- (Page 1 of2) 

NSA MID-SOUTH Started : 6/14/01@ 950 Northing :382368.10 
Millington, TN. Finished : 6/14/01@1320 Easting : 816664.53 

Drilling Method :HSA TOC Elevation :264.52 

Location: SWMU2 Drilling Company :Tri-state Testing Services, Inc. Total Depth :48 feet 

Project#: CT00106 Geologist : J. Broughton Well Screen : 32.5 to 42.5 feet 

i?:' Well: 002G27DA 
CD e 0 

Depth Surf. "' > J: . .. Elev.: CD 8 a. 
in Elev. a. <D _e, a. If) DESCRIPTION 1 

G Cover E a:: 0 ~ 0 
Feet 262.81 "' If) 

(/) '*- a: C) :::> 

o- [I 1--~ 
262 

(0-3') Clayey silt, dark yellowish brown, moist, friable, w/ some F-Concrete 
root material b.:: h::' Casing 

1 100 -~- t~ 
.':· g f-- (3-8') Same as above with staining and iron ooncretions, no -~-

ML 
root material, minor light gray mottling ,;· ;_:~ .· _.,. 

;~~ s-
t~ 

257 
2 100 

-~- t~ 
-~- ~) 
.":·· ; ~{ 

f--
(8-11.5') Same as above, light gray brown w/ more staining and .":· 7:~ 
Iron-manganese nodules 

.. 
t~ 

10-
-~- t~ 

3 100 -~- t~ 252 
.":· ; ~~ (11.5- 16.5) Silt, light olve gray, v. moist, friable, w/ some 

woody material ~-~ 

- .":· ~:,-Bentonite Grout 
.· i) 
-~-- ~ f- Sch 40 PVC 

15- -~-- i':~ 
247 

4 100 .":· ;) 
(16.5-18) Same as above, med. olive gray, w/ minor woody .":· z:~ 
material ;_:! -

f--
_, . 

~) 
. ":· t:! ML 
.":· ~:t 

20- .· 
;_-_t 

0::: 242 
5 90 

Q .":· 
·:_ -~ 

~ .":· "t:t 
a -~- ~:! .. 

I-- (23-28') Same as above w/less woody material 0 ~ ~ 
~ • II'· f7 . 

.§ li k . 

~ 25- v: v 
z 

237 
6 90 II': ~y-Bentonite 

j ::: pellets v.. V: 
J. ~- ~-

i" 
. \ 

z 

§ f-- (28-33') Same as above, oolor is med-dark olive gray/gray ' 
brown -~-:: f- Filter Pack '1' 7 93 "' 10/20 Sand '1' 

!; ao- ------ t.:.:: L:. 
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EN SAFE 

----

Depth 
In 

Feet 

30-

35-

40-

45-

so-

ss-

60-

NSA MID-SOUTH 
Millington, TN. 

Location: SWMU 2 
Project#: CTO 01 06 

Surf. "' (I) 

Eev. 0. 

262.81 
E 
IQ en 

232 

7 

-

227 
8 

-

222 
9 

-

217 
10 

212 

207 

~ 
Q) 
> 
8 
Q) 
0:: 
~ 0 

93 

40 

40 

40 

e 
c. _e, 
0 
0::: 

0 
J: 
Q. 

C2 
(!) 

' ?! _:~ ;: 
·--·=·--

. : .· :-: 
·--··-· •' .· .. 

(/) 
0 
(/) 
::J 

ML 

sw 

BORING LOG OF 002G27DA 

Started 

Finished 
Drilling Method 

Drilling Company 

Geologist 

: 6/14/01@ 950 

: 6/14/01@1320 

:HSA 
: Tri-State Testing Services, Inc. 
: J. Broughton 

DESCRIPTION 

Northing 
Easting 

TOC Elevation 

Total Depth 
Well Screen 

(33-37.5) Clayey Sand, dark gray and light olive gray, fine-med 
grained w/ small-med gravel, wet. 

(37.5-42) Sand, light olive brown gray, fine-med grain w/ some 
small-med gravel, wet. 

(42-28') Sand, light gray, v. fine, wet w/ some minor clay 
stringers (possibly Cockfield) 

(Page 2 of2) 

: 382368.10 
:816664.53 

:264.52 

:48 feet 

: 32.5 to 42.5 feet 

Well: 002G27DA 
Elev.: 

~I- Sch 40 PVC 

--
'-::>-filter Pack 
;_: 1 0/20 Sand 

.· ~-0.010" slotted 
screen 

.. 

.. 
.. 



E.JVSAFE I 
BORING LOG OF 002G28DA 

.-- (Page 1 of2) 

NSA MID-SOUTH Started : 6/18/01@ 1020 Northing :382395.41 
Millington, TN. Finished : 6/19/01@1130 Easting :816826.71 

Drilling Method :HSA TOC Elevation :269.89 

Location: SWML.l2 Drilling Company :Tri-state Testing Services, Inc. Total Depth :50 feel 

Project#: CT00106 Geologist : J. Broughton Well Screen : 40 to 50 feet 

e:- Well: 002G28DA 
Q) 'E 0 

Depth Surf. &'l > :I: Elev.: 
~ c. 

In Elev. 0. .e, n. (/) DESCRIPTION ~Cover 
E 0:: 0 ~ (.) 

Feet 268.30 Ill U) 

.m.Conaete 
en </!. a: (!) ::1 

o-
268 (0-1.5') Clayey silt, dark yellowish brown w/ gray mottling, 

moist, friable, w/root material and some staining and ~ ~· Casing 
1 100 iron-manganese nodules I -~· ~:~ 

-~- t! 
- (3-8') Same as above w/ no root material, w/ some iron ~:~ 

concretions -~· f:~ ML _.,. 
t~ s-

263 -~- -;:~ 2 100 
-~- t~ .· 

7~ 
Same as above, light olive gray, w/ odor. -~- !-~ 

- -~- f~ (14- 23) Silt, light olve gray, v. moist 
.'e· f:~ 

10-
-~- t~ 

258 3 100 (10.5'-14) Same as above, w/ yellow brownish mottling and -~- t~ 
increased concretions, no odor -~-- ~-~ 

.'!'' 7:~~ 
1--

.it· ;_~~ .· 
t~ 

-~- :· .. -Sch 40 PVC 
15- _;- t~ 253 4 80 ,;-

f:!f-Bentonite Grout 
.'e· t~ 
_;- ;} ML 

1-- ,;- t~ 
.r!· ;_ :~ .· .. 

~) 
20-

248 -~- -;_:~ 
a: 5 83 
Q -~- ;_ ~~ 
a .'e· ;_ :~ 
"' ~ .':· -;_:~ 
~ 1-- (23-27) Same as above w/ some woody material -~- ;_:! 
~ .· 

t~ -8 
::E 25- ~:! 
~ 243 6 90 -;_:! 

B -~-~~ 
J. - F; (27-30.5') Same as above w/ fine sand near bottom of sampler 

t~ 
z _;. i) 
"' 

1-- k: 
0 

SM 
.':· ;_:! 0 [ 

~ 7 83 -~- t~ ~ 1':" ci 0 
30~ 

!!.:; 



I 
i E.JVS.IIFE 

----
NSA MID-SOUTH 

Millington, TN. 

Location: SWMU 2 
Project#: CTO 0106 

~ 
Ql "E (.) 

Depth Surf. 
., > :I: Q) 8 0.. 

in Elev. a. 
~ 

-eo D. 
E 0 ~ Feet 268.30 <tl 

C/) ;:,e 0::: (!) 0 

30- 238 

7 83 

f--

35 - 233 
8 83 

40 
228 9 0 

C/) 
0 
C/) 
:l 

SM 

BORING LOG OF 002G28DA 

Started 

Finished 

Drilling Method 

Drilling Company 

Geologist 

: 6/18/01@ 1020 
: 6/19/01@1130 
:HSA 
:Tri-State Testing Services, Inc. 

: J. Broughton 

DESCRIPTION 

Northing 

Eastlng 

TOC Elevation 

Total Depth 

Well Screen 

(30.5- 36) med olive grey w/ increased fine sand content, no 
woody material 

(36-38) Silty Sand, med gray brown, fine grain, v. moist. 

(Page 2 of2) 

:382395.41 
:816826.71 
:269.89 
:50 feet 
: 40 to 50 feet 

Well: 002G28DA 
Elev.: 

r.;_:'} 
-~· ~) 

::.: g-Bentonite Grout 

~~ 
1/1: 
lit ~~ Beht4fiiRWC l( ( pellets 

11:1: 
~;,:..:. 

- . ;· (:?,j: SM/SP ~~1r_ecovery from 38-43'. Will run augers down to 50' to set 
:·)-Filter Pack 
·>: 10/20 Sand 

4S- 223 
10 0 

50 - 218 

55 - 213 

60-

.. 
~1-0.010" slotted 

screen 

.. 
l-0.:~ 
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SWMU3 



' ~ ) \. ' 

) 

EnSate/AIIen & Hosha/1 Monitoring wen 03MW01LS 

40 BG. 

ML 

22 BG 

3 125 BG 

GEOLOGIC CESCRIPTION . 

SHt, clayey, yellowish brown and moderate gray; 
mixed, moist. 

Clayo silty, moderate gray to brownish gray, 
moist. 

Silt, yellowish brown with yeUowlsh orange, moist. 

Silt, yellowish brown with yellowish orange, 
contains small iron or manganese nodules 
associated with the staining. 

Boring terminated at 20'. 6" sump at bottom of 
screen. 

86 = Background 

om ,. 
s 
-~ 

waLDIAGRAM 

01 c ;;; 
IU 
u -;; n; u 0 II> > ~ ... 
Q.. C'l II> 
0 

t1 
oq-

.s! 
0 
rn 
g 

·: : 

r 
N 
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EnSafe/AIIen. & Hosha/1 Monitoring Well 03MW02LS 

3 

4 

• 70 BG 

60 BG ML 

110 BG 

GEOLOGIC rESCRIPTION 

.:::SoU and .fiR. 

snt • yellowish brown, moist. 

sut yellowish brown to yellowish gray, stained 
yellowish orange, moist to .wet. 

Silt, yellow brown to yellow gray, moist: contains 
some small Iron or maganese nodules. 

Silt, yellowish brown to moderate gray 
.·. (1J1ottled) ... Wet at J!f-16' becoming urilformlly 
moderate gray,below tr .. ·· 

100· BG f-LLL.LLf--+--------------....;_----~R.? 
Boring terminated at 20'. 6" sump at bottom of 
screen. 

BG =Background 

·. WaL DIAGRAM 

t 
c: 
Ill· 
Ill 

:·--.u ... 
u 
> 
~ 
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EnSafe/ Allen & Hosha/1 Monitoring Well 03MW03LS 

Project NAS Netq:i'is 
Sliface ElevatiOn: 285.23 feet ms1 frOject No.: MJ094 

Stated at I6CXJ M 1-25-95 toe EJevatiOO: 285.04 feet m5J 
~ted at fTOO M 1-25-95 Depth to Grot.ldwater: · 602 teet · Meast.red: 3/31/95 

.[~\. · .. ~~ 
:.·~~I 
,:t~~[A 2 

',20-C.....,......: 5 

T I'· 

1_:-> is-·· 

.;· 

·I. 35-

40-

75 BG 

75 BG 

ML 

150 BG 

75 BG 

Gnmclwater EleVation: i69.o2 tef!t .. msJ 
Total Depth: 2QO feet -
Wei Screen: tJ to 2o feet -

GEOLOGIC rESCRIPTION 

Asphalt, SOil; and fill 

Silt, yellowish brown mottled yellowish gray, 
moist. · ;, · 

Silt yellowish brown mottled yellowish gray, moist, 
contains some iron or manganese nodules .. 

Slit, yellowish brown mottled yellowish gray; 
stained yellowish orange: contains scattered 
iron and maganese nodules. Wet at II'.·. 

Silt, yellowish gray, stained yellowish orange to 
grayish orange. orange. 

Silt. light olive gray, moist. Very uniform In 
texture to 20". 

265.2 75 BG ~~--;---~------------------~~----~ 
Terminated Boring at 20'. 6" sump at bo_ttom of 
screen. 

BG = Background 

WELL DIAGRAM 

••• Ol .s 
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u 
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'EnSafe/AIIen & Hosha/1 'Monitoring, Well 03MW03MF 

62.5 BG 

75 BG 

3 87.5 BG 

Ml 

4 112.5 BG 

5 100 BG 

6 100 BG 

SM 

Slit,. yellowish brown to yeUI)wish gray, locally 
stained dark yellowish ()J'ange. Contains iron -
mangan~se nodules. 

-;:· 

.. ::- . 

Slit, medium dark gray to dark gray. 

Silt, light olive gray to greenish gray. (Wet from 
20'-23'). 

Silt, light olive gray to pale yellowish brown, 
moist from 25'-30'. 

Silt, light olive gray to greenish gray. 

Silt, light olive gray to pale yellowish brown. 

Silt, yellowish gray to light olive gray, rare Iron 
inclusions, trace of clay, moist. 

Sand, very fine to fine, silty, grayish orange to 
dark yellowish orange, trace of clay, wet. 
Ironstone fragments 41'. 

WaL. DIAGRAM 

Paget of 3 



EnBafe/AIIen & Hosha/1 Monitoring Well o~3MW03~F 

J 

GEOLOOIC l:ESCRIPTION · 

M ·._._, 

Sand, pale to dark yellowish orange, silty, wet. 

- iii ::1 
0 II) 

a, ... 
Sand, fine, silty, brownish gray. wet. II) 

.BG Sand, fine, predominantly grayiSh orange. 
.c. tJ u 

Becomes mostly dark yellowish orange from 
rn 

53'-55', wet. Some gravel to an inch LD at 53'. e 
C>o 

+ c 
til 
til 
0 ., 

SM u 
8 100 BG > 

~ Sand, fine, grayish orange color approaches "- c 
dark yellowish orange as you go deeper in the 0 co ., 
sample, wet. Some gravel of various sizes, , 

iii 0 
0 N 

throughout sample. Section with the moist gravel 
...... 

c) g 
-57'-60'. Silty seam from -63'-63.5'. Some 

l. mottled gray clay -60.5', 

9 95 BG Sand, silty with gravel (same as above). 

Sand, fine, silty, rare gravel, very light gray to 
yellowish gray, mottled dark yellowish orange, 
wet. 

Silt, sandy, some clay, soft to stiff, yellowish 
gray to very pale orange, mottled with dark 0) 

yellowish orange, moist. ::1 
'li 
II) 

Sand, silty, with gravel, grayish orange to dark ~ 
yellowish orange, wet. .2 c 

II) 
D 

10 95 BG Sand, medium to coarse. with gravel, grayish 

1 
orange, wet. At 82.5 sand becomes dark 
yellowish orange, more gravel (predominantly 
chert and Quartz). 

Page 2 of 3 
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BG .. Background 
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EnSafe/AIIen & Hosha/1 Monitoring Well 03MW04LF 

.. 1. 87.5 BG 

2 87.5 BG 

3 112.5 BG 

ML 

4 TO BG 

5 104 BG 

Clay, silty. dusky brown. 
;, . 

. · •.. ;',\{' 

Silt, pale yellowls'ii brown to brownish gray, iron 
manganese nodtJ.Ies. 

Silt, Cfayey, nu:!diuin light gray to brownish gray, 
. staineci locallY. dark yellowish orange (12'-16' is 
wet). . . ., · '·· ,,., ' .. , 

SHt, clayey, brownish gray to medium light gray, 
stained locally; dark yeRowish orange, 

S.ilt, cl~yey,,Ught otive gray to greenish gray, 
stained locaiiy; dark yello~>dsh orange. 

Silt, clayey, light olive gray to moderate olive 
brow~. stained; ·dark_ y~llowlsh orange near 36'. 

Silt, sandy, moderate olive brown to moderate 
yellowish browrt, contalns·atternating layers of 
sand; fine to mediurn (1:5' layers), with a 
significant amount of ferruginous and manganese 
nodules (up to .25' In size). 

Page 1 of 3 



· EnSafe/ Alleo-& Hosha/1 Monitoring W.en .Q3MW04LF I 

Started at 1300onr2l-95 '"'· :c.:~' ... · ·.·.·. TOC EJevatim: 28421 teet ihsl· . , .: .•.. · 

Geaogst: Davk1Ladd ·'" ···:: ·. 

6 95.5 BG 

...... 
·:·.·:. 
:'.: ~-.-:·_: :. 
.. : -~.-: .: : 
::·.·: .... 
:·.·:. 

:/::/: 
. ···~:~~w·· .. 

:·.· :· : _:_ ... _:_ 
. :·.-:· 

7 100 BG : ............. . 
-:·.·:· -:.-: 

ML 

·/\~: :·.·:· SP . 

8 . 115 
. ~" 

Total Depttc 88.0feei : . · · ·· <.•''.' ···> ' . · 

GEOLOGIC CESCRIPTION' 

(38-i43~):SIIt,.clayey. sandy, firm, liiJi)t'jJ~ay to 
light browl'ilsn gray. · 

.-~:~ . . .. ·. ,; 

Slit, sandy, light gray to medium Hghfgray; stiff • 
. .. . 

Sand, fine, snty, light to yellowish gray; wet. 
More clay from 45.5' -48.5'. · 

·, .. 
Sand, fine to medium, dark yellowish gray, wet. 
At 47.5' color turns oHve gray to llgh(Qlive gray 
for about 2.S". . 

Sand, fine, grayish orange to yeUowish orange, 
wet. Rare mica and rare chert gravel; Gravel 
becomes scattere~ l)elow 58' and ab\lnQant 
be!o"'! 58'jAit~rni!t!ng layers of sandy gravel 
and gravelly sanci). . . . 

Sand, clayey, fine yellowlsl) gray becoming 
stained <lark yellowish ora'rlge, with dssemlnated 

. iignitlc particles and ekrt gravel, moist.. 

Sand, fine, grayish orange to yenowiSh g~ay, with 
chert gravel and some Jlgnitic clay streaks, wet: 
-72'- about 4" of sandy silt. · 

. ·s~d. fine to VerY coarse, yellowish or~nge to 
yenowish brown, abundant chert and quartz 
gravel, wet. Gravel decreases in abu~dance 
below 78'. Then alternating layers of sandy 
gravel and gravelly.sand. Turns dark yellowish 
orange at .,.81.5', Abundant gravel below 82.5' • 
. At 83' color t11rns to· olive gray to light:olive 
gray for -2". , · 

(.) 

> a.. 
ci· "'' . 
.fi 
1/) 

e. 
~· 

1 

., ..... 
.! 

.• ::·. 

·.:~·.: 

I 
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. EnSafe/AIIen & Hoshall: ·Monitoring Well 03MW04LF 

Pro~NAS~' 
Proieet No.: MXJ94 
Stcrted at 1J(Y) on 1-21"""95 
· C~ed at 1550 on 1-21-:95 

Geologst David Ladd 

'----' 10 100 BG 

90-

95-

·. 

100-

105-

110-

115-

120-

TOC: EJeVatial: 284.21feei lrisJ . : ·· 

Total Depth: 88.0feeL · -~ · 
wei Screen: 75 to 85 feet .. · ·, . .··.·. ; 

GEOLOGIC rESCRIPTioN 

·_., ." . I . : .. : ~ :,: ~ 
. ' "' 

0 
N ..... 
g 

f- .. J .~.· 
f------:---~----.,--...,......._-~;..;.,.....---1 .. . ~ .l_ 

Boring terminated at 86': then backfineci with 
bentonite chips to 85'. · 

~ ... 
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EnS ate/ Allen & Hoshall Monitoring Well 03MW04LS 

50 BG 

100 BG 

3 113 BG 

4 100 BG 

GEOLOGIC CESCRlPTION. 

Silt; slightly clayey, olive gray; smau black 
Inclusions In lower -1' of sample; moist, crumbly to 
sl. stiff. 

Silt, clayey, soft to stiff, brownish gray, some 
Iron & . orange ··(black) Inclusions; Inclusions 
lncre'aslnQ" In number at -'9'. 

Silt, clayey, brownish gray to Hght brownish gray 
mottled yellowish orange grayish brown 
(Inclusions), soft, moist. · 

Silt, clayey, light olive gray to •dark yeUowlsh 
brown mottled yellowish orange (inclusions as 
above gone); soft to slightly stiff; wet zone soft 
and "goopy" from - 15'-16'. 

Shelby tube collected from 18'-20'. 

Terminated Boring at 20'. 6' sump at bottom of 
screen. 

BG = Background 

.. WB.L DIAGRAM 

01 TiD ·C: 
~ ·. 
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c.> 
(/) 

ci 

r -c.. 
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·EnSafe/AIIen & Hosha/1 Monitoring Well 03MW05MF 

95 BG 

2 92 BG 

3 95 BG 

ML 

Fill, Silt yellowish brown mixed with 
moderate gray clay. 

__ :· .. : 

Clay, olive gray to moderate gray ; contains 
scattered small iron and manganese nodules. 

Silt, yellowish-gray, stained yellowish orange. 
Some scattered small manganese or iron nodules 
present. 

Silt, clayey, brownish gray, stained yellowish 
ML orange. 

Silt, clayey, olive gray to greenish gray, stained 
yellowish orange. 

Silt, clayey, yellowish gray to yellowish brown, 
mottled light gray. 

4 80 BG ~~--;-------------------------~------~4~ 
Sand, very fine, silty, yellowish brown mottled 
yellowish gray; contains scattered Iron or 
manganese nodules up to one-quarter inch. SM 

Page 1 of 2 



EnSare/A11en & Hosha/1 Monitoring Well 03MW05MF 

. . Sta:tE!C! at 1145 on 1-:J0-:95 TOC Elevatim: · 288.26 feet msl , .. ·. 
.,,,. ~e<l at 1440 al. ~~9.?· . Depth to GrOllldwater: 27.38feet . Meast,reet 3/31195 

;.-55-
6 

.,.,_ 65 

.• ~.:: . : ~·· T 

. ... . ·.•:. 
.. 

T5 

80 

&a.ndwater Elevation: 258.88 teet ms1 
.. 

. ·.c .. TotaiDepth: 65:0~ · ·· .. 
Wei Sc:reerc 53 to 63 feet 

GEOLOGIC rESCRIPTION I 1 
§ 

-~ I. ff! ~ M 

. I . 

SM :-., 

39 BG ~o~-~.0~--+-------------------------~.--~----~~~ . ·.0 ·., Sand, very fine •. Qght gray locally, st111~d 
1. 

~:~* yellowish gray to grayish .yellow, moist:) 

~:~:~ 
~:·~:~ 
~:~:~ 
~:c;* 
c>:-·6 sw 
.·.o> 
~:c;·-~ 
o:-·6 
.·.c,> 

105 BG ~:b·~ 
c>:-·6 . ·.o :-
6:··6 . ·.o ._. 
... ... ·. 

... . :-. ·: _':. 
: ·.·:· 
...... 

SP 

• ... -~· 

Sand, ·f!fle,_ yellowish.gray: locany stained 
yellowish orange, In upper one and a half feet: 
contains some fine mica. 

Sand and gravel, grayish yellow, stained 
yellowish orange, fine to coarse grained; chert 
and Quartz gravel up to one and a half ln~:;hes In 

· diameter lri longest· dimension. 

225.1 

120. BG r·.;.;·..:.·+---+-----------------,---------~----_:_4£1,,'1R ..... 1, 
Boring terminated at 66' . 

BG "' Background 

wat. ·DIAGRAM 

T -::> 
0 a, 

u 
> a.. 
0 + "'' .c · .. u 

iii. 
Ill ... en 
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LITHOLOGIC LOG·FOS MONITOR WELL GH-6 
(003GM06UF) 

).sC::xiption ' 

soil, _granular, medium to firm pack, . 
br owt:"l • •••••••.• ~ ............................. .. 

.. -~,.:~.- . .. .' . 

Soil~t sliglltly clayey, -~edium pack, 
brown ... ~:·.·.- .••• -~-~-.-.~ ........... -.~-~ ••••••••••••• 

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

Clay, pliable, marbled brown, yellow and-
gray ...... •c•·· •-. •-•. •--• .•:_. •- •• ~ ~ •• _•. -~ •••• • ~ •. • ••. _.-; ••.• 

. . 

Clay, pljable,·blue-gray~~ ••• ~ •••••••••••• 

Clay, pliabie, marbled yellow and gree·n.;~ 

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

Clay,· pli~ble~-silty, blue~gray~ •••••• ~~ •• 

Clay, dense,. brittie, amber ••••••• ·~ ••••••• 

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

pd, medium grain, loose pack, li_ght 
.~er •••••••••••••••••••••••••••••••••• ~ •• 

0 

Dept~ 
(ft) 

2.5 

5.0 

7.0 

2.5 

7.0 

17.0 21-~0 .. ' 

21~0 ... 22.0' 

22~0. ~ 30 .o. 

30.0 - 32.0 

32.0 

35.0 . 42.0 

42.0 

Thickness 
··(ft) 

·. 

2.5 

2.5 

.0.0 
;.{:.:1. 0 

· a.o. 

2.0~ 

3.0 

7.0 

10.0 

. :.:.·:.' 



' : GEr\~:;:-:7Y 6 MILLEn, INC. 

WELL.'· LOG 

- .,PRO.J£CT: -N&~ _ ~ij~'\ 
LOCATION: C\,\hy, TN 

DATE: l~-Cy- h SHEET: \ OF---.--

DRILLING CONTRACTOR: lb.,_, ;C'.b.._ ( . .·.·. ·. ·.· .· .. ···. 1 

WEL.L NUMBER: t;,t\?~42 'f!.e:At!ial 

SAMP~ DESCRIBED BY: ]X. .. .•. <,.:: ·. 

SAMPLE DESCRIPTION. 

'i, .·· ., ;:_ 

~ G.l. cU.. ~ 1i0"-......, 

..... 

DRILLING METHOD:.$~!;;.~ \"'- · O ... e~ . 
. . 

SAMP~If~G ·t.fETHOD: _ Off· o;;t,, ·· •· ,,,LJ. .. 

··.-. ~ 

DEPTH INTERVAl.. 
· lFEET ,. 

""·S- is.c. 
··as. .•. ,, ••. 

TMICKN£5! 
.(FEE'rl 

....... • .:le:., "aAF--r , C..~ J'"P.-.a.. • ~1.\c ~ • ~~~ ~..u-. 

c.4,... ~~- -~~.- ~,..m., .. ~ .. f..l-\~-..\ -
,_._ ·. ;:r,,. :2_~ . 

• , 

u 6Q 

"t-. &6 'tS" sa. 
"l3.· Sc "t~· so 
'o\\• '\~ 'tO·"'~ 

0 •"\ ~ 0. "'" 

' 
I tA;a...ar. "') 

v~ ~~~ ~ 
l ~l ,...,cl 

Q~ ... :1") • -

'31-LIO..S 

\ ! 



: .. 
• 
1, 

• '\ J 
·~··. 

. .' ~ 

LITHOLOGIC LOG FOR> MONITOR· WELL GM-7 ; 

Description 
( 003GM07UF) Depth 

(ft) 
. ~ -. ~ 

soil, clayey, granular, brown ••••••••••••• 
:r·. 

O.Q.- 10 • .0 

Cl.ay ,< pli:able, marbled yellow, .. green .and ·· 
brown-............. -·~- ••••• ~~--- ••••..• : ••••••• :· •••••• ~,. ·ro .-:o· - 25. o .. 

Clay, dense, blue-gray ••••••••••••• ;':'~~... . 25 ~ o - 45. o 

Thickness 
( ft) 

10.0 

~5.0 

20.0 

Clay, silty, light gray •••••••••••••••.•.•••.. 45.0.,.. 50.i0 5.0 

Sand, medium to fine grain, tan ••••••••••• 

.. ..,., 
LITHOLOG.IC LOG OF MONITOR WELL GM-8 

{003GM08LS) 

.::.D..;;e..;;s..;;c..;;r..;;i,o~;;P....;;t;;;;i....;;o.;.;n;...._ _______________ . ·.·· 

Soil·, granular, medium to dense pack,. 
br.own ... · ••. ~ •••••.• ·--~ •••••••••••••.••••• _. ·-~ •••. 

. Depth 
( ft) 

0 

15.0 

Thickness 
( ft) 

3.5 

! Clay, hard, den'se. dark green •••••••• • ••••• 3.5 -

3.5 

7.5 4.0 

·7.5 
1 

i 

/ 

Clay, pliable, marbled yellow and ~ray •••• 

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

.. 

7.5 - 15.0 

15.0 - 20.0 s.o 



: . 
WELL LOG 

- ·" 
PROJECT: _..f\l.:.~.~&~..:~~:-:;..,.""-~""'--~-0 ~h~u&.... _____ . DATE: ..-\:.::::l;;..-..alo~;;!-l;:..11.__ SHEET :_,;..•--OF-

LOCATION: t'l,Jh'=Esq_. DRILLING CONTRACTOR:~- AC~ 

WELL NUMBER: .Gt'!''"'? (e::'Cfo...Y.d ttl~'l DRILLING METHOD: -MUd . · +'4 --
])4 . .. SAM,PLING -_METHOD: 11 '!,5.,·5-=.le, 

-~"""" ·- ·~ eg~-- · 1 -.-/ • ' DEPTH ... TERV'-L. 
SAMPLE -DE:SCSIPTION. - ~ •".fir' -as, "~'f+ tF!ETl . 

s.• a 
•·' 

-I'-"".'·~ .... , ··-.... -~-···· 
• •1'r- • L 

..,. I ..• ···.:·.::·~ e~:••t' 

)5···''·-

r 

""' - . "" r: 
".., llt,l"&l\...1._ ~ ~ .. .ss-.- -

SS:-cS 

·- . . 

•. 



I 

~ 
4ci£2 ::3 
• :JJ . ......... ;:.: 

. •fW:.Y 

~ ), 
\ - . ./ 
'~ 

-· 

. ·:: 

" ·-~ -· -
-, ~ . ;. 

...... -, 
I 

T.:,7t,F.ci:.r ~ 
~~ 

~--·· 
~s· 

(;o.:"s~ · 
S:l..-~-.· 

-··:'····-· 

6t - ~ 
.... ~ - . 
,} . 

:,·· 

. ;·-·.•·:- .. 
- --~ 

• 
·_:.,"' 
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.• ~ . GERAGHTY 8 MILLER, INC. 

~--

.. 

, 

~ WELL LOG 

PROJECT: IUA!,- ""+-the~ 
·. ___ ._,._ .... ,. .· .DATE: ,., ~r'$ .;: SHEET: ___ OF __ _ 

LOCATION: ....a.;D1;.a.,·~"Lil*Dt~fDI'o~,.=------.o;.'· .-.· --;;..;.· ._ .. --

WELL. NUMBER: Gf:\=5 @-,l.))_' 
:. :.~~ 

SAMPLE DESCRIBED BY: ~Ogjt:.__ ____ _ 

SAMPLE DESCRIPTION 

~' 

as-~· 

lo-. ~ 

e.- ·~ 

DRJ~~'NG CONT~AC_tq~:; c:t....a•= . o ... tt'J ~. J 

SAMPLING METHOD: S&f" ,/ Cwtte· &•u 
..... 

.-1 DEPTH INTERVAL I iftlCKN£ 
~-If+ I FEET l (Ft£'• 

0· c2a5- 3·S 

;/ 



SWMU5 



J 
~ 

5 1 
-1 

-~ 
-1 
l 

10--i 
j 

~ 
I 

1 
I lSi 
_, 

~ 
J 
J 

I 

2~ 
I 

l 

~ 

J 
I 

125 ~ 
I 

~ 
I 

j 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

M\/
0
0111/2 lo.:.o.S LIGHT BRO\o/M SAND AND SILT \o/ITH 

ORGANICS AND ROOTS. . 
a.s-2· DARK BRD\o/N SILT AND CLAY \o/ITH LAYERED 

(~01i 1/2 

H\10111/2 
4 I 

M\101,1/2 I 

61 
. i 

M\101! 1/3 GRC. 

2-4 

4-12 

TEXTURE. TlGHtDRY. . .. 
MOTTLED BRO\o/N,LIGHT-BRO\o/N.ORANGE-BRD\o/N 
SILT AND CLAY \liTH DARK ORGANIC SPECKS. 

. TIGHT,DRY. 
MOTTLED C~AY~DHE'SILT BECOMING LIGHT 
GRAY' /BRD\o/N. 'TIGHT,MDIST. 

8 l BTXI 
IM\10111/3 I e \oiATER AT 10-12 f"T; • 
: 10 I I 

I . ! I I M\10111/3 112-lB HOMOGENOUS GRAY SILT. F'IRM TO SDF'T,\o/ET 

I 12, ! I 
'IM'*'O. _11 1/S I l 

14 : I ; 
IM\ol01i 1/3 i 
1 16 1 
I 

i 
I 
I 

I 
I 
I 

18-18.5 ND SAMPLE 
END OF BORING AT 18.5 rT. 

'w'ELL CONST~UCTibN 
DETAILS .. 

' ""-~ .• CEMENT:...BENTCNITE: . .GROUT . . -~ . . . . 

.. ,2' · DIAMETER . 
. -,~CHEDULE 40 PVC 

. RISER 

' ~ \__ ~TtMTE SEAL 
:. i'· .. . FROM 4 TO 6 FT. 

f:·-~~ ~- -· ... · . 
f§K_-~ · ... ·"[ 
!"::t::J.ii ·_.· ..... :,.:·~ 
[:P:·: • . 10':'"20 SAND. F'RDM 

·-~~--- r-'- .. ! 6 T~l 18.5 n. 
;• t:~l5.-·1 . ' 
. i~.t.=.;J lD' :LONG 0.01~ SLOT 

; ,_:.=.:.L' SCHEDULE 40 PVC f·l ~:. SCREEN FROM 
F~:. 8 TO 18 FT. 

·. '''J•'"""'· 
t~~Jl ~~-~M~~·ER BOREHOLE 

DRILLER1 PRDFESSlDNAL . SERVICE INDUSTRIES, INC. DRILLING AND SAMPLING METHOD• 
6.25-INCH ID HOLLD\o/ STEM AUGERS 416L RWGEHDDR AVENUE '' . . ; 

MEMPHIS,. TN. 38118 --. 
' 

DATE OF' COMPLETION• 06/22/92 

2 fT. LONG, 2 IN. OD SPLIT BARREL SAMPLER 

.I.. 
'":4• .• 



.. ·,. 

DESCR:lPTION OF SUBSURFACE 
MATERIALS 

j r'IIDi: ! IDioO.S :LIGHT' BRD\JN SAND· 'AND SILT_· '1111}( _>.' · · ·· .. · · l O 11 . ! · ORGANICS AND ROOTS. · · · · . .. 

-~· .. ~ ~"~':ee · l'os. :...2 .MOTT~D BRDVN. ORANGE-BRiJ\/N SILT· A~~ .. · ' 
j I 2 25 : . CLAY. TIGHT.DR~. . . .. - >> 

i r" .... Abi:, ... b_o.oDo I K. 2.-'o· .. ··_.::, .• :_s_· I .. c;:u~ h-taTTLED BRO\IN, ~RANGE;o;.BRDVN. GREEN~GRA~. 
5 ~ . SILT AND CLAY \liTH F"EV BLACK ORGANIC · · 

I ~\IDE$ ~ I~~ :"iS ·' iPECKS. TIGHT,MOIST, \liTH HYDROCARBON ODOR. 

··~ ·~~~~[l;l 
l 1 l K, :S-U.S ·DARK· GRAY HYDROCARBON-STAINED. . 

Il-l IHI 'IIDa 21Hl GRD.I ·.·. · SILT >AND CLAY. TIGHT.sort,'IIET To HOIST •. 1 
·j 101liiH• BTX I . ·· . ;:· STRONG HYDROCARBON ODOR. 

. 
t ~ ·.· .;\.(ATER ·At 11.5 F"T. 
~ '110 2_g_p ~~~+i2. BRD~_·_.· N SAND,SOHE GRAVEL AND SILT. 

I 12 ~0 . I ~: . . .. 'IIE:TJ.DDSE,NO A?PARENT ODOR. -; I I . ..J' .. _. ~\10~ !Q. . :12-12.5 GRAY, BRO\/N, DRA~GE-BROYN SILT AND CLAY 
. •I ,1 .. 1 14 I ! .. TIGf:IT,MOIST T:J Yt.T. 

!S ~ r,;J' ~ ~12;5-ll( HDMbGENOUS GRAY SlLT. r!R!\ "'ET. l I 
16 11 : I <. ..,.'JJTH A GRAVEL ISOLATE AT 15 f"T. 

I ! :l
1
ie-t8.S NO SAMPLE -I 

2lH 
I 

--; 

~sj 
I 

-
-
-

3D-

i 

I END uF BORING AT 18.5 FT. 
I , 

I 

; 

i 

' 

i 
I 

I I 
I I ! 

I 
I • NH-NO 15 MINUTE HEADSPACE ANALYSIS. 

VELL CpN~TRUCTIDN 
DETAILS 

:., __ · ' ~~-_CEHEN"f-BENTDNITE 
~ GROUT . . . . . 

2' DIAMETER 
SCHEDULE 40 PVC 
RISER 

' ~~ BENTDNJTE SEAL 
,:. ., FROM 4 TO 6 rT. 
r-~' {F-.1. 
VR~·"· ... · _: 
l-=l.il· .: 
~~ )~j . 10-20 SAND rRDH 
~ ..... ·J 6 TO ·1B.S F"T. 

~~~j: ~~H~g~E~A0P~~T 
. ::·:: ::-{;. SCREEN F'RDH 
t~.i='..."· 8 TO 18 tl. 

~:§'·1 
~~r ,as lN. ~J:O:; DIAMETER BOREHOLE 

~p.:l·: 

DRILLER• 
'" 

' ·DRILLING· AND SAMPLING HETHDDt 
6.25-INCH ID HDLLDV-STEH AUGERS. 

• 

DATE OF' COMPLETION• 06/22/92 MONITORING \/ELL 
06/27/92 SHELBY TUBE 

• ENVIRONMENTAL ASSESSMENT • . -

I JD UNDERGROUND STORAGE TANKS ' 
' AIRCRAF'T F'IRF'IGHTJNG TRAINING F' ACILITY 

~ .. =Si. NAS' MEMPHIS, TN. ., . 

2 f"T. LONG, 2 IN. DD SPLIT BARREL SAMPLER. 
SHELBY TUBE F'DR PERMEABILITY SAMPLES • 

.. .. _;,oi . 

BORING B-02 
M:W.;..02 
(Ff02LS) · 

,· ... 

t ... 

DATE: 08/08/92 DWG NAt.4~ ()26.MW-02 

'; 
/ 

.J 



DESCRIPTION OF SUBSURFACE 
MATERIALS 

VELL CONSTRUCTION 
DETAILS 

r
\10~ 3/2 

- 0 

- . ;. lH'Jii: 2/2 

j ~\1:: 112 

D-1 BRD\IN SAND,SIL T AND ORGANICS,SDHE GRAVEL. 
LOOS£.DRY. •· 

1-4 BROIJN, DRANGE-BRD\IN SILT.SOHE GRAVEL 
AND CLAY,BECOMING <AT 4 F'T.> HDTILED BRO'\IN. 
ORAtiGE-BRD'IJN SIL T,LlTTLE CLAY. . 

~ ~~ CEHENT-BENTO.JITE 
~ ::i~DUT 

i . 2' DIAMETER 

5 I . 4 I 
4-7 GRAY'"'BRO\IN SU..T,LITTLE C!.,AY;BECDMING .. 

<AT 4.5 f"T.) GRAY SILT AND CLAY \JITH -ORANGE..: i 
SCHEDULE 40 PVC 
RISER 

BRDIJN MOTTLING AND BLACK ORGANIC SPECKS. 

. l ~"o~ 112 I 
I 61 7-10 GRADING TD DARK-GRAY CLAY, LITTLE SILT, 

j \JITH DRANGE-BRO\JN MOTTLES AND BLACK 
M\10 l/2 ORGANIC SPECKS. VERY TIGHT,MOIST. I a . 

• ~\loJuzl GRC. 
10

-
12 i~~~N G:ir~~~ 1 A~~D sE~~~ ~~~~N~~A~;:cKs. to-i i 10 i 'BTX TIGHT;MDIST TO \IH. 

i r\loJ 1/21 e \JATER AT 12 F"T. 
"j l 12 l ·1 12-17 MOTTLED GRAY,BRO'viN,DRANGE:-:aRO\IN SILT. -1 j AND CLAY,\JITH BLACK ORGANIC SPECKS. 
_j \10~ 1/3 I SDF'T,IJET. 141 I 

15 ~ 1 

-i MIJOJ 1/4 1 

~ 16! I 
~ , I 

17- 19 BECOMING HOTILED LIGHT-,GRAY, ORANGE-BRD\JN 
SILT,'IJITH SCATTERED BLACK ORGANIC SPECKS. 

~ 
2~ 

' 

19-19.5 NO SAMPLE 
END OF BORING AT 19.5 FT. 

J 
; 

-
JD-

DRILLER• . PROFESSIONAL SERVICE INDUSTRIES, INC. 
4161 RIDGEMOOR AVENUE 
MEMPHIS. TN. 381iB --. :· ' 

DATE OF CDHPLETIDNl 06/23/92 

DRILLING AND SAMPLING METHOD• 
6.25-INCH ID HOLLD\o/-STEM AUGERS. 
2 F'T. LONG, 2 IN. OI:i SPLIT BARRLL SAMPLER. 

-~= 
~~~~----~------~~-----r----------------~-----~?~;~~=-~ 
• <NV~AL •=•":NT • · · BDRiriG B-_:o-5 · -~ 
l J'UNDERGRDUND STORAGt TANKS ~-r AIRCRAF'T F'IRF'IGHTJNG TRAINING F'ACILITY MV

0
-

3
0 .) 

~ ~ NAS MEMPHIS. TN. ·. { FF !l 
DAlE: 08/08/92 OWG NAME: 026t.iW-03 



. • .. , .. ;...,.~~. 

., ':'·'. 

DESCRIPTION OF SUB SURF ACE. 
MATERIALS 

WELL CONSTRUCTION 
DETAILS 

rn 
I . ~ "''-'0~ 3/3 . ~~ BRD'JN SAND, SILl ANU ' J BEC!Jiil!·ll~ '' . ~ 

0 . ·· _! · CAT 1 FT.> BRD\IN. ORANGE SAND AND SIL T.SDHE - . "-
- ~AVEL. LODSE TO T_!_.GHT_. _.~Y TD HOIST, CEMENT BENTONITE: 

·_j- M'w'o~-2/4 · ~ -
I I . 2 . 2""4 LAYERED BRD\IN. LJGHT~BROVN SILT, SOME CLAY,· GROUT 

. WITH MINOR ORANGE-BRDVN: HOTTL~S- AlliD BLACK. 2' DIAMETER 

S-1

- I .M, .. v._41l·~. 2/4 ORGANIC SPE:CKSJ::B~CDI.iJ~G (_AT 3 n.> UGHT~ - K SCHEDULE: 40 PVC 
~ B~O'JN.DRANGE-BROVN SILT AND. CLAY. r: RISER 

Tl(iHT, HOIST. ' r~ ~ BENTONITE SEAL 

1 4~6 ~~-COMING LIGHT-BRO\/N TO GRAY CLAY, VITH . •· f'ROH 2 

~
\IO~ 213 ~-: ORANGE;..BRO'JN ~--·· TT.·L.E.D ZONES. AND BLACK TD ~-1-·f\ TO 

4
· FT. 6 

'' liRD'JN.-DARK R~D []~GANIC ,SPECK$; ·· . -;<!~t§2"-
.. ; IJO~ 1.13 GRC. 6~10 BECDH._NG LIGHT BRD\i~ .T[J GRAY SILT. AN!J-CLAY~. · '; r:.a~l- "'-- 10 ... 20 SAND f'ROH 
"'I B · I BTX · \liTH DRANGE-BRO\/N MOTTLING AND DARK BRO\/N r;Q:~ 4 TO 16,5 F"T. -1 . 1 .: ····. :· · : TO DARK RED ORGANIC NODULES. , . ~ · t 

10~ Mvo~ 112 

1

• 'w'ATER AT 10 n. • · . . : ,;;;~~ 
-, . I 10J .10:..15.5. BECDHING GRAY SJLT,SDHE CLAY.'JITH . l§ 
"1 .. ~ . . I CRANGE-BRO'IJN MOTTLING AND DARK BRO\/N TO ~"' 

--'_,,' ~-· ~~ .11/3 I . DARK RED ORGANIC NODULES. TIGHT,'IJE:T. t·_:, ~;i '\._ 10' lONG 0.010 SLOT . 

-
i Y0,1/3 I ' _• . ·t;~ ~ ~g:~E r:gMPvc 

~-.i;;J:. 6 TO 16 fT. 
! ·~- 14 

I IS.S-16.5 BECOMING MOTTLED GRAY AND DRANGE-BRO\fN J:•-•, 
lS ~- •- .. ··. . . SIL. T AND CLAY. TIGHT,'IJE:T. .§;!-- 10.5 lN. . 
' ~- ,. · ,. '· · : ~ DIAMETER BOREHOLE 

4. . ~6;..:16'5 ~~Ds~~PiBRING AT lG.S fT. 
I 

--1 
'•"""i .. ! 

2o--i 
i 

-
-

3D-

DRILLER• 

I 
I 
I 
I 
! 

I 
i 
I 
I-

I 
I 
I 

I 
PROF'ESSIONAL SERVICE INDUSTRIE:S; 'INC. 
4161 RlDGEHOOR AVE:NliE ·• . . . 
HE:MP~IS,' TN. 38118 

•.. 
DATE OF' COHPLETIO~ OG/23/92 

DRILLING AND SAMPLING HETHDI)I 
6.25-INCH ID HDLLD\1-STEM . AUGERS. 
2 FT. LONG. 2 IN. OD SPLIT BARREL SAMPLER • 

t .. ·,: 
-~ 

J. 

• DMRDiittHTAL ASSESSMENT. BORING B-0~ 
I · ~· UNDERGRDLIND STORAGE TANKS MM. · n 4. 

. ~---~-~-~C-~~:x~ri~HTJNG TRAINING F'AClLITY t-D~A"""1E~_-:o"""s"""/~OB-/~g"""2 ____ T_F.,.IFD-~I-:-r-~-AM-E:""'"·"""o"""2&~M"""w"'=-=:04==·~ 
.L-~--~~--------------~-------L~~~~~------~~~~~~~~-r--1 



)) 

~. 
~ 

I 
l 
-

5-

-
-
-

" 

l 
10-:-i 

I 
··.~ 

I. 
: 

I 

-! 

151 
-1 

I 
I 

'"'1 
I 

1 
2~ 

1 
--; 

I 

-j 

2Sj 
I 

J 

.. 

[
VO~l/4 

o I 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

1
0-2 DARK BROW'N SILT · AND ORGANICS. ·.· . · ·.· .. · ;. : . 
2-6 DARK BROIJN CLAY, \liTH INTERSPERSED . ORANGE

I · BRDW'N ·NODULES. VERY .. TIGHT TO HOIST. I . . . r ... ~,2/2 
. r\/~il/3 

IMvod 112 16-13 BECOMING MOTTLED BROW'N-GRAY.ORANGE-BRO\/N 
& I I SILT ~ND CLAY. TIGHT,MOIS.T TO \lET. 

M\/Oi 1/2 1~,F'I- ' · · 
a ~_tAN.I 

I BTX : 

M\10~ _L ~~~ • \lATER P!T 10 .fT. 
10 I NH• 

I 
M\105 0/2 

121 
I· ., 

I . ' 
M\/05 1/1 

I 14
1 

I I 

13-H.S BECOMING DARK :SRO\/N CLAY,LITTLE SILT, 

I 
· BECOMING DARK BRO\/N TO BLACK CLAY \liTH 

ROOTS AND ORGANICS. VERY TIGHT. 
14.5-16.5 NO SAMPLE I END or BDRING A r 16.5 rr. 

I 
I 
I 
I 
i 
I 

, I 
I 

I 
I 

• NH-NO lS MINUTE HEADSPACE ANALYSIS; 

VELL CONSTRUCTION 
DETAILS 

. "-! ~ L ~ CEMENT-BENTONITE 
GROUT 

2• DIAMETER 
)' SCHEDULE 40 PVC 

:. ;,.I '\.. RISER 

f:. ~:1 '\_ BENTONITE SEAL 
~~r:=-·~· FROM 2 TO 4 FT. 
~~~:~ ~ .. 

•.. t-=.•·· 
H=-=-~ . 10-20. SAND FROM 
: .. §.-.; 4 TO 16.5 F'T. 
·:·i- ·~ 

;.~~':) . ;:c:::::; 
'l ,:·. 
i) = ::·J 10' LONG 0.010 SLOT 
;;.;- ::.' SCHEDULE 40 PVC 

.. ,.- .. t REEEN -; .. :=--~ SC r ROM 
\~:.j 6 TO 16 FT. 

f§··-1 
-·.t=J ~·- 10.5 IN. 

f~!?:·l DIAMETER BOREHOLE 

(. 

DRILLER• PROFESSIONAL SERVICE INDUSTRIES, INC. DRILLING AND SAMPLING . METHOD• 
4~~1. RIDGEHDOR AVENUE . 6.25-INCH JD HDLLD\1-STE:H AUGERS. 
MEMPHIS, TN. 38118 2 F'T. LONG, 2 IN. DD SPLIT BARREL SAMPLER. 

DATE OF CCMPLETID~ n6/24/92 

• UNDERGROUND STORAGE TANK! 
• E;NVI!W~AL ASSE<SMENT • -

' Jt AIRCRAFT nRnGHTING TRAINING F' ACILITY 

- ----

BORING B-10 
M\.J-05 
(FF05LS) 

.f. 
.:· .. 

·" 

~ .~ NAS MEHPHI_S, TN. 

DAlE: 08/08/92 DWG NAME! 026MW-05 



DESCRIPTION OF SUBSURFACE 
MATERIALS 

\JELL CONSTRUCTION I 

I M'w'Of 1/3 11.,;2 BIW'w'N 'SILT AND SAND, SDHE· GRAVEL. AND . 

J.. M\.IODE 1/S 2~3·;~:::~~~~~:~~~R~ND' tLAY, SOME: ORGANICS 
I 2 ·.. · .. AND RODTS. TIGHT. MOIST. 

~.J ··r· 'w'OE.· ~ 3.S-7.S BEcPMING DARK GRAY, BLACK CLAY. PLIABLE T~ 
. ·4 400 {· HARp, MOIST TD VET TD HOIST. 

. . · · HYDROCARBON DDDR. 
S -1 . Rfl-

• ,.,'w'DEi i.§O.o ~CAN. . . · · ··.·.· · . •· · . · · 1· 6 NH• rr~ 7.5:-10.5 BECOMING DULL GREE~GRAY, HYDROCARBON 
1 STAINED SILT AND CLAY VITH DRANGE-BRDVN HDTT-

--1. : ~'w'OEi ~ . UNG AND MINOR DARK. BRO'w'N-RED NODULES. 

J 8 I 00 1~11 DARK BRO'JN-GRAY CLAY, LITTLE SILT. 
I ~, .· PLIABLE. HOlST. 

1H !'"'. 'w'·1.~1 3.17 GRO.ll-2 .. 0 MOTTLED LIGHT-BRD'w'N-GRA.Y AND DRANGE-BRO'w'N 1 r BTX SILT, SOME CLAY, 'w'ITH BLACK ORGANIC PATCHES. 
-1 IJET. 
I 'w'O 3/1 .IJATER AT 12 F"T. • : . . . I 12.. .. · .. .. 

..J 
I 151 ~~~61/1 

--j 'w'~6 0/2 
I 16 .... 
I ~ l I~~~ 1/1 

2o--J I . ., 

l 
-, 

~5~ 
~ 

i 
I 

I 

1 
3~ 

I . 
i 20-21.5 NO SAMPLE. 
1 END or BDRJ~ AT 21.5 n. 

• NH-NO 15 MINUTE HEADSPA(:E .ANALYSIS. 

. . 
DETAILS.·· 

! 

~ ~ "'-CEMENT-BENTONITE: 
" . GROUT 
~ : . . 

~ 
: . 
' 
~ ~f.. DIAMETER . 

SCHEDULE 40 PVC 
·:· 1\. ·. . RISER· · 

L;:t ·~ .. 
1

"\. . 
l'::s:;;. BENTONITE SEAL. 
::F-{~ rRDH 8 TD .10 rT. 
··-· ~:!::5-~ lD-20 SAND F'RDM 

. ~~~-:~:~ 10 TO 21.5 F'T •. 

I I ··i 
.ol-li,- ~:·· "'-
I-~ ... rt i' lD' .LONG 0.010 St 
!:~ = ·~.1 SCHEDULE 40 PVi. t· ~~· SCRE:E£N .F'RDH 
[·.~'· 11 TO 21 rt. 
,"o.•f':i 

_j·.:t~j.•. 
r:·1...=.: :- lO.S IN • . !-~·'I DIAMETER BOREHOLE 

DRILLER• PRDF'ESSIDNAL SERVICE INDUSTRI~ INC. 
4161.RDJGEHDDR AVENUE . ·. 

DRILLING AND SAMPLING METHOD• 

MEMPHIS, TN. 38118 
· 6.25-INCH ID HDLLOW-STEH ·AUGERS. 
2 rT. LONG, 2 lN. DD ~PL.IT BARREL SAMPLER. 

DATE Dr CDMPLETID~ 06/24/92 

... 
~.~ 

BORING B-ft' 
.~ 

~~06~~) 
DATE:07 /29/92 I DWG NAME: 026MW~06 

·~ 
J 

. ' '. !·. 

· .. · 



DESCRIPTION OF~SUBSURFACE 
MATERIALS 

\.JELL CONSTRUCTION 
DETAILS·· 

! r.:W'OI1212 ~1 B.RDW'N. SILT. AND DRGt\Nl~s~· SO. HE. ~ .. · Y~ ANI!'' ROD. TS, ,_;· . ,..._ ~-. C~HENT-BENTDNITE 
-i 0 1-3 DARK BRO'IJN SILT AND CI;J/oY.: \ll'Tf:4"'F'~~NT GRAY · " 
l. · ·.: AND DRANGE-BRDW'N MOTTLING. AND BLACK'' ORGANIC 

-i 1'1'1J:7il ~ , . SP. ,ECK~ TO RUST-BRO\IN·.· · .. !:IP~UL. '· E:.S... .. :~ .• Gr'. Tf _,~l~T. ·., . GROUT' . 1 . I 3;..6 BECDHlNG GRAY-GREEN';HV:lJRO(:ARBON. S~AINtD· ·.··.·.. 2' DIAMETER 
, rW'07!~ GRD; ' C~AY, !o/lTH SUBDUED DRANGE-BRO\IN foU]TTLINGi~.NII '· ' •. ~ ·SRCl .. SH·EERDULE 40 .PVC ! 4 1850 BTX RUST-BRO\IN NODULES. 

5 -i . I VERY JIGHT. MOIST, HYDROCARBON ODOR. -~i_ G . BENTO. NITE SEAL 

-j ~W'~~ _;000 ;~~ 6~9.5 :~f5~~~~~~~~~K GREEN-GRAY SILT AND CLAY.t f~ ~x~D~ 2 TD 4fT. 

j ~ · W'Oi. liS GRD; ·· . . § -~ · c- ·10-20 SAND F'~OM 
j · B BTX 9.5 BECOMING DARK BRO\IN CLAY. VET, VERY PLIABLE. . ;i'-:= ·; . 4 TO 16.5 F'T. · 

10_J [~g~21S e VATER AT •.s rT... ., .. • . .• ~~~~+ooo·m:'~ ~ 
4 }. ul-'16 MOTTLED tiCi..rr.:.BRow~ GRAY~ CRANGE-BRDVN ·- :·1\. ·. · 
j I .~~. l, 

212 
. SILT~ \liTH: DARK-:BRI;J'IJN, RorBLAC!< NODULES. . = :··1 . L 10' LONG 0.010 SLOT 

fiRM. W'EJ. . . . · · . . • •.. :§:- SCHEDULE 40 PVC . 4 tvo7j'./2 1:~ . S~R££EN rRDH 

151' I 141,. ·. -JI-:r :~_· 10.561:0· 16 FT. 

1 16-16~5 NO SAMPLE. ' ......... \ DIAME:TER BOREHOLE I I END OF'' BORING AT 16.5 FT. I 

I 

I I 
I I 

-i 
! 

I I I 2(}--! I . 

I : ..., I 
- i 

I 

.... i 
i 

-I 
i 

~S; 

I 
-i 

! 

DRILLER• PROF'ESSIDNAL SERVICE·' INDUSTRIES. INC. 
4161 R.lDGEHODR. AVENUE 

DRIU.ING AND ·sAMPLING HETHDD• · · 
625-INCH ID HDLLO'W.,STEH AUGERS. 

MEMPHIS, TN. 38118 .·. ··~ 2 F'T. LONG, 2 IN. CD- SPLIT BARREL SAMPLER. 

- ----
~·- ;'" ' 

DATE OF' COMPLETION• 06/25/92 

•. "··· ' .., 

• EN\ilRtiNMEiiTAL ASSESSMENT . . . BORING B-13 
I • J ~ UNDERGROUND STORAGE TANKS . · M. \.L-Oll :"1)· 
" . 9 AIRCRAF't' F'IRF'IGHTING TRAINING F' ACILITY ' H'f 11..5 

.\~~. ~~.~ NAS MEMPHIS, TN. ... ··. 1---~----......--------1 
~ ~ DATE:OB/08/92 DWG NAME:026MW-07 

.. -..:· 
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2o--l I 
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3~ 
DRILLER• 

• ' ":\ • '· "< --~":· •• • ··' 

' 

DESCRIPT.ICJN OF· SUBSURFACE 
MATERIALS. 

\JELL CONSTRUCTION 
DETAILS 

. ·- . ~.. . ·-- .~ :. · .. · . --~·--:'-. ~·>· .· ........ .. 

I 
: 

I 
I 

I 

lS-16 UNIF'DRH GRAY SILT. ... 
116-16.5 NO,; SAMPLE. r . END DF' BORING AT 16.5 FT. 

I 
I 

PROFESSIONAL'' SERVICE • INDUSTRIES~ INC. 
41&f··'iUDGEHDDR,AVENUE-· . .· · · 
HEMPHIS, TN.' 38118 •- ·.. .. 

- --•.. ;-., 

'' . ' "' "- CEMENT-BENTONITE 
GROUT 

2• DIAMETER 
• 4 l'( SCHEDULE 40 PVC 
:. , RISER .. t~U: BENTONITE: SEAL 

. J~ rRDM 2 TO 4 rT. 

~; _jl~ 10-20 SAND Fll!lH 
t... .. . 4 ·TO 16.5 F'T. 
-~.5 
r:~. 
r:"-=-~ 
;.:_~·.!\_ 
I·•~· . r ~~: 101 LONG 0.010 SLOT 

I > • I~¢ :- SCHEDULE 40 PVC: 
.~F-~ SC:REEEN F'ROH 

-1-ar . TO •• n. 
10.5 IN. 
DIAMETER BOREHDL£ 

DRIUiiNG •· AND SAHPUNG METHOD! 
6.25-INCH ID HOLLDV.;.STEH AUGERS. 
2 F'T. LONG. 2 IN. DD SPLIT BARREL SAMPLER. 

·nAT£ OF CDHPLETIO~ 06/25/92 - . J~ 
'·t--~~~~--------------------~~~---+--------------------~--~-·~~-=p-~·~Y===== -~ s . . . . .. . . .. -==~~ . . '11 

•
~· ENVIRONHOfTAL ASSESSMENT . ·BDRING-B-l4t 

I . I~ UNDERGROUND STORAGE T ANJ<S .· M' .I . 0 8 . 

. .. 
r AIRCRAF'l n_RnGHTI. NG TRAINING FACILITY · w-

~ _ r.I'.AI NAS MEMPHis. ~ _ _---... . _.··.. t---~~---(-F .... Fo_aL_s_) ,.;i--~~-"""'-o;E"~·:=~--===" 
~ DATE:OB/08/~2. DWG N!oM$02&Mw-OB 
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DESCRIPTIO~ OF SUB~URFACE 
. MATERIALS 

" 

0-1.5 BRO'w'N :SlL T.CLAY.DRGANlCS. AND' RDOTSJ . .··· .. 
., B~'CDMING MOTTLED'BROW.W.ORANGE7:BROVN. SILT. 

'' CLAY AND ROOTS. . . .. · , 
1~-'4 BECOMING DARK BRO'w'N CLAY.TURNING DARK• .. 

; . BRO'w'N~BLACK ORGANIC-RICH CLAY \liTH SDHE: .. 
ROOTS.TIGHT.MDIST. . 

1-':. !:~~ . . -. . : ·.· . . . . . ··-·. ·.. . .... 
4...;6 BECOMING GRAY. SILT AND'.CLAY W'IJ"H fAINT 

, . ORpiNGE-BRDW'N ·INTERBEDS. TIGHT.HDIST:· 
6.;.l0 MoTTLED GRAY-BRD'w'N.BLUE-GRAY SILT AND CLAY; 

. liECDMING <AT B F"T.) ~OTTLED LIGHT-BRO\/N AND 
.BLUE-GRAY. TIGHT,HOIST. 

. B I IBTX 
MlJD<;4 0/0 I ,. VATER AT 9.5 F"T. 

. . . 

\.JELL CONSTRUCTION 
DET~ILS ·' ' 

... _ 
-

. '- ~~- CEHE:NT-BENTONI:TE 
GROUT· · 

· 2' DIAMETER 
SCHEDULE 40 PVC ; 1: RISER 

-; f: BENTONITE SEAL 
_;~~ - F'ROH 2 TO 4 fT. 

!:;.-·~~ 
...~ ... 
re;i\' 
t:§:~ 

10-20 . SAND F'RCH 
4 TD 16.5 fT. 

l --, 
J 
I 

10 I 110-12 GRAY-BROVN SILT. . 

I". OJ 0/0 I 12-16 MPTTL~D GRAY~ORANGE-BRIJ\I.N SIL T.\(ITH- HJNDR .• 121 I ' ! BLACK TD DARK-RED NDDULES DR PATCHES •.... 
. '.. ~~ F"IRH,\IET. . 

r~~10/0 1 . _ 

1···.·.··· 
l~~ 10; tt:JNG 0.010 SLOT 
~: ?f::l SCHEDULE 40 PVC . ~l SCRE££N F'RDH 

""""1 
I 

15~ 

' 
' 

-
2o---j 

I 

.... 
' __, 
: -
i 

--j 
12s..; 

I 

~ 
! 

l 
I 
I 

3&-j 
DRILLER• 

I 116-16.5 NO SAMPLE I I END OF BORING AT 16.5 FT. 

I I 

i I I 
I I 
I I ! 
i 

! : 
! j 

PROFESSIONAL SERVICE INDUSTRIES; INC. 
4161·· RIDGEHDOR. AVEN\JE - -
MEMPHIS, TN. 3Ell18 ... 

DATE OF' COMPL£TIO~ 06/26/92 

bd:L 6 TO. 16 FT. 

_j-@.'j 10.5 lN. 
..· · . ~ DIAMETER BOREHOLE 

DRILLING AND SAMPLING HE:THDDI . · 
6.25-INCH ID HOLL0\1-STE:H AUGERS. 
2 n. l.ONG, 2 IN. CD SPLIT BARREL . SAMPLER. 

--~ EHVJRD.NMENTAL ASSESSMENT • · • BDRniG B-i7 .. " 
I • J~ UNDERGRDUND STORAGE TANKS M'-1 09 

· . ~ AtRCRAF'T F'JRF'IGHTING TRAINING FACILITY ( FwFO_.-gl'. S ). 
-~ ~ NAS .MEMPHIS. TN. . ~~~~----.---.-..;,_,_o=i::r.o....,.-==1 

OA'l£:08/08/92 OWG NAME: 026.Mw.;;.09 



DE~CRIPTIDN OF SUBSURFACE 
MATERIALS 

.. J !I'H"i'. o/o ~ :~~~i~~m:::~=~~ANGE""~RD\IN· 
· · ,1. ·:,: <.,. .:_< Sip AND CLAY \liTH H __ JNDR BLACK DR __ GANIC 

I
·M\/1 • .!$- GRO. ~·T NODULE;S. riR"1.HOIST. ".o· · . •· · ... ·• 

~ 2 60° BTXI 2-.~ B~~DHJNG DARK GRAY CLAY. TIGHT.HIJlsT. 
I iHV1t 14 'I l . ·: H'diDRCARBDN ODOR. _..,, I 4j6o0 4"'-6 BECOMING DARK-GRE£N-GRAY,HYDROC"'RBON STAINED 

5 i I .~ .... 

1 

SILT AND CLAY. TIGHT,MOJs;r,HYDROCA~BDN ODOR. 

. .....j lM\11 
1
"1/5 GRO. 6-8 GREEN-~RAY SILT AND CLAY. . . 

I I 6 I liTX . ' . . . I . . 
.. . J. I o11 I 18-.1.0. H.DTT.·. LED.· GREEN-GRAY ORANGE-BRDVN S~LT I ... ·IH.\11 _,1. 0 -I 

1 
·8 .. 

1 
. ' AND CLAY. 

10_1 lMvto11'o GRO.I1o-l~· · -BrcoHiNG GREEN-GRAY siLT. 
,. I 10 . BTX: ~-. .. flRM.MDIST. 

-i 1 te· vATER AT. 12 rr. 
_.t H\110 1/1 il2'-i6 HoTTL£D GRAY-BROIJN.DRANGE"'BRD\IN SILT 

, · : 12· · · · ! . . \liTH BLACK TO REif NODULES -OR~ PATCHES 

i "':lf' ! ' ~n•~<II£T. 
i16-17..S NO SAMPLE. 
1 · END Dr BORING AT 17.5 F"T. 

~ 

15 ~ 
..J· 

i 
i 

i 
i __; I 
I 

2o--i I 
' I ..., 

! ; 

- I 

...; ! _. 
I 

j2s _; 
I I 

- I i 
-' 

i I 
I 

-i 
I 

3~ 

"\.JELL CONSTRUCTION 
D_ETAILS 

r;_ 
I 

. ': ~~··· CEHEN~-BENTD~TE 
. , GROUT' • 

. 2• ·DIAMETER 
SCHEDULE 40 PVC 

.·· ·. RISER 

.. ·:. ~~ . B.ENTDNITE SEAL . 
. :. t·~f'RDH. 3 TO S rT. 
.t.:~.~ . 

t=·~"ij . . . f~~ . · . 1{P20 · SAND F'RDM 
f~· . 5 Ttf:17~S F'T. 

t:td.:l. 
t~:~r-=:~.. .. 

. [ -~ .· .·· 

... l.=.r.[\ . r~L:i .. l '--
;.:! _ f 1'! LONG 0.010 SLOT 
L''l- :.: S~.oHEl)ULE 40 PVC 

-1-
__, SCREEN F'RDH 

7 TO 17 F'T. · < 

10.5 IN. . 
DlAH~TE:R BOR~HDLE . 

DRILLER• PRDF"E:SSIDNAL SERVICE .·INDUSTRIES. INC. 
4161 RIDGEMDDR AVENUE . . 

>DRILLING AND SAMPUNG HETHDDt 
6.25-INC:H ID HDLLOIJ-STEH AUGERS. 

· · ·· MEMPHIS; ·'TN. 38118 · 

DATE Dr COMPLETID~ 06/26/92 

e:~ ~ 
~-~ ENVIRONMENTAL ASSESSMENT 

• UNDERGROUND STORAGE TANKS l ~~ AIRCRr,rl F'IRF'IGHTING TRAINING r ACI!-ITY 
~ .~ NAS MEMPHIS, TN. . 

2 F'T. LONG, 2 IN. CD SPLIT BARREL SAMPLER. 

·DAlE: Q7 /29/92. 

.. -=--,; 

BORING. B-:-18 
. M\./';...10 · 

(FF10LS) 

.. 
. :.•-. 

) 

I 
I 
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DESCRlPTlSN OF SUBSt.JR'FA'Ct 
MATERIALS 

:·-··wELL CONSTRUCTION 
DETAILS 

PERCHED VATER AT 7 F'T. 
-\11TH 'FAINT·· GRAY,DRANGE;;...BRDVN . MOTTLING F'RDH ~1 
7 TO 10 F'T. · · i , : . , 

9-11 MOTTLED GRAY,ORANGE-.BROVN SILT. F'IRH,HCIST, ::: : 
;H 

11 THIN (3' THICK) HORIZON OF' DRANGE-BROVN : :, 
SILT AND CLAY. EXTREHEL Y TIGHT AND COMPACT~: ~ 
DRY. ,-. 

\lATER AT ,. U.S FT. 
j 11-16 GRAY UNIF'DRH SILT. F'IRH. VET. 
I : 
I ;•,. 
I 
I 
I 
116-16.5 NO SAMPLE. . · .. ·· 
i . END OF' BORING AT,)6•S f."T. 

• NH-NO 

. - . 
CEMENT~ BENTONITE 

. G~DUT. 
,. 

2' DIAMETER 
SCHEDULE 40 PVC 
RISER 

. BENTONITE S£AL 
F'RDH 2 'TO 4 F'T. 

10-20 SAND F'RDH . 
4 TO. 16.5 F'T. 

10' LONG 0.010 SLOT 
SCHEDULE 40 PVC 
SCREEEN ~RDH 
6 TO 16 F"T.· 

BOREHOLE 

PROF'ESSIDNAL SERVICE INDUSTRIES, 
4161 RIDGEHOOR AVENUE 

INC. DRILLING AND METHOD• 
6.25-INCH ID HDLLDV-STEH AUGERS. 

MEMPHIS, TN. 38118 

ENVIRONMENTAL ASSE:SSHENT 
UNDE~GRDUND STORAGE TANKS 
AIRCRAF'T F'IRnGHTINI:: TRAINING r ACILITY 
NAS MEMPHIS. TN. . 

2 n. LONG, 2 IN. CD SPLIT BAR.REL SAMPLER. 

·.~-s: 

BORING B-f9 
M'w'-11 
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25 

EnSate/AIIen; & Hosha!l Monitoring Well· 05MW01UF 
' - . : . I . ~ ' ' . '- . • : ., • 

. -- .. .... '' 
.. f::··: 

7Q:: BG 

BG 

3 110 BG 

ML 

GEOLOGIC rESCRIPTION 

0' to 12' Clayey silt, moderate to dark, ..• : 
..• yeUolll!ish-l:!ro,wn.r Stlt.f,mQist. •. Slightly wet 

around 11'. · · ·· .. · 

12' to 25' Clayey tine silt. Medium gray to medium 
dark gray. sample getting darker about 16.5'. 
By 18' color has become medium dark gray to 
brownish gray. Moist. Sample becomes firm at 
about 21'. 

25' to 40' Fine silt, clayey, grayish-orange very 
firm starting at 36'. 36' to 40' contains light 
gray silt seams. 25' to 31.5' transitional zone 
(gray silt mottled with yellowish- gray clayey 

silt). 

··--·::· 

·''Page 1 of 2· 
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l ) 
\ . 

-~· 

-- EnSate/AIIen & Hosha/1: :Monitoring-. Well· 05MWOtl:.!.F 

ProjeCt No.: CXJIH___ ·.::_ . 

. .-:~:-:<~. 
:·.·:· 

·:·.·:· 

.. . . ~~ 

80 

Su1ace ElevatiOn: 268.84 feet ms1 , .•:~;;_. ., 

' .. i_,. 

·GEOLOGIC CESCRlPTION-

Sand, 
1
Yt;!llowi$.h Qray to pinkish gray, ~ei; -~orne 

gravels, Increasing around 45' .. Clay, fine with 
gravei,.Ught gray (46'-47'), turning dark·' 
yellowish orange to moderate yeUowish.brown, 
abundant. · · · · · 

c: 
Ql 
Ql. ts ~ . ., 

~6~}}~ 
~ ~ ~ 

i:H~ 

-------~~---·-· _____ -_.·-----266 ·1 
End of soil boring at 52' •. BG = Background (1.0 
ppm) Set well through 8" casing and 6" boring to 
52' . 

.. . ~ 

·.;:, 

·:-·: 
: - : 

'0 c: 
10 .. 
IU 
0 = -;;; 

0 
N ..... 
g 

Page 2 of 2 



GEOLOGIC rESCRIPTION · ..... 

... -~:::;;.;,;....,.+.:::..;;.;~~~~~-=~rm-~+------------.,....;...;.;;;,..,.......,;~,..;.;.,..,;,..;.;~~~ 
Clayey sAt, •oderate yellowish brown to 

70 BG 

100 BG 

3 110 BG 

ML 

4 • 94 BG 

SP 

graytsh..;.orana'e;··flhn. (0'-1(1') 
. ·. •" }'.; :~:.:._:;.. ~/', "2~·f0:: . ;~ ·: ":• ._ 

·,. 

(10'-30') Silt, clayey, most turns medi~m ~~y to 
medium dark gray. Sample loses brown·at '13'. 
Gets inCreasingly darker (dark.gray to brownish 
gray). ·.• · ··· 

(30'-38) Clayey silt: grayish-orange to 
moderate yellowish-brown. Stiff. StHI contains 
some gray sHt. Silt mottled with yeUowish- gray 
silt (30'-35'). 

Boring stopped at 1150 on 1/28/95. Boring 
completed and drilling resumed at 1430 on 
2/11/95. 

Page I of 2 



·, __ . 

\ 

) 

:EnSafe/AIIen & Hosha/1 

Project NAS /titinpliS' · ··. ·· 

Project No; 0094 • · 
. _St~~ at X)J() on V2BI(J5 · ... · 

o:: CC~q:;)!ete<tat 1505 on 211V95. 

5 71. BG 

Localicri: -~TN. S~.~FF.T.A.. . _,,_·._ 
5uface Elevation: 267.74 teet inil · .... 

. TOC EJevatim: 2'!0.06 feetmsl ·· . . · 

Total Depth: 50 fee(,.~; :: -. _ ·- . · . . · .. · .. 
Wei Screert 4o to 5Q (ftet ; :~ . ' . 

. GEOLOGIC CESCRIPTION·, 

·.No recovery. from 38'-40~:. 

4o'to 45' sam~ ~,· above: 

'':-',:-

45' t~ 4r,s· Sand,J~~. occasional graveHo 1~. 
s~ty. <iense, yeH(Iwish-:-gnily stained · · 
yellowish..:.oninge. wet. 

~v-.·.;, 47.5' to 50' Gravel, sandy, some silt: . . . 
. <::i GP grayish-orange to dark yellowish-or~nge. wet. 

. l 
'~ 

-~< 

220.2. 

.. W8.l DIAGRAM 

l 
ii 
Cll 
0 
"' (.) 
>· -·: 
a.:·- .. -

-
so-~ 6 110 BG I-Ll'\~·· -· +--f----------......,..,....,_~;..,-__,__,,-H-,mo;r;,.7 -:..: 1 

End of boring at SO'. .._:; 

. 55-

eo..., 
. ::. 

65-

70-

75-

80-

Pege 2 of 2 



;.£ftSafei'AIIen ;&, Hoshal( -_ · Monitoring 'Well 05MW03S 
.... 

ltr 

15 I 
20 

25-

30 

35-

. -40 

10 BG 

3 130 BG 

(005G03LS) 

soma lnfonlatiOn t11cen ,. o&-SEHJ3. ·Slit, 
clayey, moderate yellowish-brown o' to. 3.5·. 

3.5' to 12' Clay, sUty, dark gray to brownls.h · 
gray. _ Very hard, ~tiff mater~ gettfng softer 

.· '- n~a·r bottom bf samPle arid Hghter In color; Lost 
> most cifsairiplei from·a·-12'. 

·.• ~ ,· : ·:·. ~ . . ,;: ... :·.' :'· 

12' to 19.5' sUt, clayey, dark to moderate 
yellowish-brown. Some dark gr,ay silty clay 
about 16.5' to 18. 18' to 19.5' silt, dark to 
moderate yellowish-brown mixed with dark 
yellowish-brown sHt, dry. 

19.5' to 26' silt, clayey, medium gray. 
~ur--+-------------------------------~·~-4 

End of boring at 20. Boring Information taken 
from 05-SB-03. 

r· 
u 
> 
G._ • 
o• ..,. _: 

13' en: 
e~: 

+-- .:~_.t 
.-·. = .:. :-. 

j_ 

:.-~ = ~{ :-. . - ~ 
·_.: =·{ 

·:: = ~-. 
. ··.··.=.-:.. 
:- . :: = :. 
:. - .... 
.. ·- . .. - ·. 
2 

I 

1 

I 
Page 1 of 1 



J 

- EnSafe/A"IIen &Hosha!l·· Monitoring Well 05MW03UF 

70 BG 

2 43 BG 

130 BG 

ML 

4 91 BG 

SP 

GEOLOGIC I:ESCRIPTION 

Silt, clayey, moflerate yellowlsh:-broWil, 0' to 
3.5'. . .... , c . 

· 3;5' to 12'Ciay, silty, dark gray to brownish•gray. 
Very hard, ~Iff. material, getting softer near 
bottom of sample and lighter In cdlor; Lost most 
of the sample from 8'-12'. 

12' to 19.5' silt, clayey, dark to moderate 
yellowish-brown. Picks up some dark·gray silt 
clay about 16.5' to 18. 18' to 19.5' silty, dark to 
moderate yellowish-brown mixed with dark 
yellowish-brown slit, dry. 

19.5' to 26' silt, clayey, medium gray. 

26' to 36.5' Gray silt mottled with silt, dark: 
yellowish-orange becoming much more orange at 
34' to 36.5' and more clay rich. 

WB.l DIAGRAM 

1 

-g 
a 
"0 
c: 
Ill 

~ 
"2 
0 
ii 
ID 

'iii 
IU ... 
~ c 
0 -ii 
m 

+ 
j_ 

Page I of 2 



~ . ·. 

:'·· 

~:- .· :al . 
·: ;;,~;< .- .. , t 
·; ;~Y(4s~ ·i~ . 

t~;J~J 
:. ::;·_:.so~ r 
: +1, . : . . . 
. •. : !;:~~.: . 

~~~-?~-~ 

;;;t~:~ 
1 t~ii~l~ •. 
t,~ ·. 

7"".~ •. '·[: 
·;. i 

··80-

5 

.. ,·Monito.ring .•• weUQ5MW03UF 

: -;·_· 

.-~ :'!·-··"'." •· .. : ··. ·:· .... · ·:·'T:·· :i')·:>.:·, .·.'·'·<·:·. :::: .__ : .. ~_.-.- :~· . 
::·.·:~·. (36.5'-50') Sand, fine to.c:oarse, wlth!gr•Yel and 

"'··ill·~ .... ··~~ff§!~~~ 

.y· 
:!: • ,,! WELL DIAGRAM 
::·m·· .< . .. . ... , 
; · .. ·.: . . •{:·:;: - .>:· . ~.. ·. 
:::;; ·. ~ . ~ . 

·-. 
·-. 

., 
'Q 
c: 
10 .., 
10 
.2 =;; 
0 
N ....... 
g 

j_ ·~. . ····· 
88 BG P4--+------....-----..----~------+;2fi, ..... A: 

End of boring at 50'. . . 

~- .· . . -. 
··:-::~:...: 1 

...... 

I 

} ! 

I 
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EnSafelA1/en. &··Hosha/1 . Monito_ring-Well 05MW04UF 

~ 1 
§ m 

8 I a· 
~ ~ ~ Itt 

100 

ML 

3 ;105 BG 

0' to 3' Hand dug to 3'. 
('. 

3' to 6' Silt, clayey, dark gray, firm •. moist. 

·.•. '5• :' 

(6'-f2.')cColor change at 6', graylsh-o,~ange, to 
moderate yellowish- brown. 

Saturate~. I~' to 12'. 

12' to 22' Gray clayey silt mottl~d with brown at 
20', and becomes more clay rich and wet at 22'. 

(22' to 27.5') Color turns medium gray; 

27.5' to 35' Transitional. 27.5' to 31' gray clayey 
silt mottled with dark yellowish-orang~ silt. 31' ; 
to 35' Reworked material. Dark yellowish-orange; 
silt, Iron- stained. Becoming sahdy near 35', 
very wet. 

35' to 45' Sand, fine to coarse silty with gravel; 
yellowish-gray to dark yellowish-orange; some 
3" to 6" layers of sandy clay, light gray to· 
yellowish-gray; wet. · 

:; 
0 
61 
'0 c 
Ill 
u 
'E 
0 
ii 
m 

T 
.l 

Page I of 2 



En Safe/Allen ·&: Hos.hal/. .· · Monitoring' Well Q_5MW04~F 

; ,,._:· GEOLOGIC CESCRIPTIC>t.J ;·_· . 

. , 

•. '.'· .. ~ .. 

5 '85 45' to so· Sand, tine to coarse with 50~. ~ravel,' 
, · . ··.trace sRt~ pale yellowl$h- . to dark · · 

yellowish-orange, wet;··, 

End of 

BG = Background ( I ppm ) 
~- ' 

.. -~ . 

. -· 

·I 

.._.·.: 

1 :' 

Cl 
u = .. 
0 
N ...... 
e 

1 

I) 

Page 2 of 2 
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25 

EnSafefAI/en & Hosha/1 · Monitoringr.w~n. Q5M.W05LF 

70 BG 

107 BG 

ML 
3 110 BG 

··GEOLOGIC r:ESOUPTION, 

The first 40 fee~ of 5MW-5LF was logged .from 
· · o5.;.Sa~ol (o5.:.Mw.:.oluF). · · · 
. o>to .12> Cl~~ey slit. moderate to dark 
yellowish-brown. Stiff, moist. Slightly wet 
around II'. · 

.. ·12' to· 25' Clayey fine silt.·: Medium gray to medium 
dark gray, Sample getting darker about 16.5'. 
By IS' c()_lor has become medium dark gray to 
browrilsh gray: Moist. sample becomes firm at 
about 21'. 

25' tQ,40,~cFi~ silt, ciayey, graylsh."-orange very 
firm startifig at 36'. 36' to 40' contains light 
gray Silt ;earnS.· 25' to 3LS' (gray sftt mottled 

··with yellowish- gray clayey silt). 
~ . : 

Gl 

~ 
0 
u 
CD 

Page 1 of 2 



·,· 

· Eti5a fe/A11en ~ & Hoshalr ·Monitoring:-Well. 05MW05LF I 

5 

6 

6 .,' . 
·--w: 

7 

so.;.--

.. _·. 

· ... ::: .. -

.. ·._ -~ ... ,•.;. Gro.ndwater Elevation: 258.48-leeiinsJ 

Wei Screen: 55.5 to 65.5 ft!!et . : • : .,,. • 

! 
·:]12? .·· 

WELL DIAGRAM 

42 BG 

o. ·o 
.';():• 
o:-·o .·.c,·.· 
o:··o .·.o> 
o:··o .·.c,·.· 
o:··o 
~:~~~ 
o:-·o 
.·.(>'.-

~:~:~ 
~=::~ 
. ·O· o:··o ·:.o :_. 

. , <?::·.o 
· .·:o·· SW 

c);.·c) 
.·.c,·. 
o:··.o 

BG .·.c,· .. · 
~:~:~ 

90 

o:··o .·.c,·.· 
~:·~:~ 
o:-·o ·.c,: 
o:::o 
.·.o·· 

~:~:~ 
o:-·o 
.·.(>> 

4o; to es; s~cf~liqwish· grav to P~~~ gray; 
wet. Some gravel, lncreaslilg at 45'. : • . ' 

. . . :t. ·(·!'>\ :~ .-: . ~ - : ~ f; ~ : 
·. :·. ;' . . . ~ ~ ' . ' 

,· 

(46' to 47') Clay, fine, with gravel, H~ht ,of_ay. 

(47' to 52') Turning dark yellowish-orange to 
moderate yellowish-brown with. abUndiW\t graveL 

; .:. : 

· · · ts2r to 53'l Sand, dark yellowish-orange, ~ou~t 
of: gravet diminishes. · · · 

. (S3; to se') Coar$e.saFld, graylsh-orm\ge.llttle 
gravel. · ·· · · · · · · 

(56' to 61.5') Coarse sand, dark ' · 
yellowish-orange, wet, abundant gravel.· · 

(61.5 to 63.5') Sand becoming lighter color. 

··, 
''!-. 

~-
.II. 

0 
., .. 'lr 

'~ ·•·u 
(/) 

!3 
-~ 

'~~-- :;_• . 

i ., 
.t; ... 
u 
> II.' 
...; 
.2 ... 
0. 
0. ~:o: :~ (63.5' to 64.75') Coarse sand, yellowlsh-Qray, 

0: . ·0 no gravel. (64.75' to 65') Sand, moderate ( 1 """' 7 1·-. 
100 BG j¥;.,.~--+--. · · br:Own; lron-stalriec:i, large ~avel. . . ~· 

~--~~~~~~---------~------J 
. Top of Cockfield formation Total depth of 

. •• l;lor_lng at .66'. Fi!;st :forty teet of log from 
MW-01-UF. Analytical· samples collected from 
paired well MW-01-UF. 

··- . . - . .. -. 
:- : . -. 
:==·.: 

... - .. :-: 

.:..-

I 

'0 
c: 
10 .. 
Ill 
g 
-;; 
0 
N -S2 

1 

I 
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) 

EnSafe/AIIen· & Hosha/1. Monitoring .Weii-_05MW06S 

100 ·BG 

ML 

2 89 BG 

(005G06LS) 

· ·._ 'GEOLOGIC EEsaUPiioN ;;, 

· o· . Oark:.·yellowish.,.brown iSilt with n;n::onlr,·.t 
:· · zone:.O'··to· 0.5'),., .. ~;,,-... ·. -.;-.:.,. 

0.5' to 4' Yellowish-brown clayey. silt;, nu!~ium 
stiff, moist to wet. · · ' 

4'·to' 5' Olive black to brownish-black sUty clay. 
Very hard and dry. Gracing Into olive 'grc;ty to 
6'. -

· .6;· to 8~ Ligh(~J!~.~ Qf~Y ~tiff silty clay; ha~d. 
8' to 15' Dusky yellow to yellowish-gray: soft 
clayey silt (moist to wet). 

. '.! ~. ' 

. ~ ' •' 

15' to 20' Grayish-green medium stiff silf (moist); 
'''~lightlY clayey;,. · - -' --

::. ---. , ~-;::::.-~;- .. · !L:· ·. 

19' to 20' Darker gray In color. 
3 80 86~~--~--~------------------~--------+~~-~ 

Total depth of -poring is 20'. 

86 = Background 

0 
-;; 

o:- 0. 
0 e 

::> . .., 

1!·•-. 

jij 
II .,. 
~ c 
0 
'E 
II 
m 

T 
'0 c 
fU .,. 
fU 
~ 
:;; 
0 
N ..... 
52 

1 
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.i. '· 

58 

;100 

4 '100 

··, Monitoring .Well Q5MW0-7S 
(005G07LS) 

GEOLOOIC reSCRIPjlON~'< 
~:~ 

· '~o· to 4.!Notoderate.•to pate:bro~n clayey; ' 
moist, medium Stiff to SO.ft ·With organi~'s.:: ; • 

l i ~ { : ~ ; 

... H'' 

.. . -. 4.5' to r· ll!i.s!lY ._yeHowl~-brown snty: ~i~k V.eJY . , 
stiff ~d WY• '· · . ,. . i;;, i 

. . .. 

7' to 10.5' Light to d_ark olive gray sDty :~Y with. 
ircin staiilirig and organics. :very stif{~c;(hard. ' 

_:,,.': 
; :' 

ML ... ..:.• .<::.;s·.-• 

10.5' to 13.5' Light olive gray to brOWf\ stif.! Very 
moist to wet. Soft. . } i ' , · 

13.5' to 15' Grayish-green mediulll stiff ~~(. ,Moist·. 
to wet. ·. · .. : 

is; t~ 20'-Grayls!'l,or~~n-~e.~lum ,stff snt: ·Moist 
to wet. Small snail shells present. · ' 

,_;. 

. . . ':,:. ·:. ~·-.· 

End of ·t>orlng. · '-Jo•' 

q 
Q; 1 ,, 

Page I of I 



f~ 100 5.8 

7 93 BKG 

ML 

II 120 BKG 

12 80 BKG 

·. · · ·Monitoring':: wen 05MW04AUF 

GEOLOGIC !ESCRlP[ION~ ,: 
(~ 

.~ .. , .. ·-.-~_,.:':3 ~ 

. O!to 3.5• Brownish black stiff silty cl~y; ·. 

· 3.5' to 8! Greenish gray snt clay. Fuel Qdbr. 

';" ~; 

8' to 13.5' Yellowish-brown to light oli've gray 
with organics. Clayey silt. Medium stl~f· to ;soft; . 
moist. 

13.5' to 15' Dusky yellow with light olive gray and 
Ught gray clayey silt. 

·'. • .. 

15' to 21' Light olive gray with lr()n (orange: 
streaks) clayey silt. Medium stiff to soft .. Moist. 

21' to 25' Light olive gray silt with dusky yellow 
streaks. Dry and friable. · 

25' to 33' Light olive gray to pale 
yellowish-brown clayey silt. Yellowish orange silt 
nodules at 25' to 25.5'. Medium stiff to stiff. 

(33'-34') Fine sandy silt. (Same Color). Medium 
stiff to soft. Moist. 34' to 35' YelloWish-orange 
fine to medium silty clayey sand 

35' to 39.5' Yellowish-orange tb light brown 
medium sand. 

39.5' to 40' Very light gray sandy stiff clay. 

u 
> a.. 
0 
~ 

.s: 
u 
(/) 

d -

-::> 
0 
t;, 
"0 c 
IQ 
Cl) 

=E 
0 
Gi 
a:l 
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,. 

(. 

~ 

··"·····; 

''BiiSafe/JA1/epn&:,Hoshall 
¥. 

\\ 2~rM.onitor:ing·.WeiL 05MW04:AUF; . - . ., _,, ·. . . . .. . . .. •' ' ~ 

::::: c,:~~~~eg;a{ ~ tJIJ'2/2619ft: ;;,:.;;:;r,;;:: <:} :.:1 ri\;j:~~-' 

....• __ J}~.~~:,:·. )::· ·!'~i'·~·"''~~ :Jo'i;;.;.ix~;;\'\'1 

.. . ()tm ~ _!t!J:/J $J;;r~· ::-'::.'. <''~ :rve,:; t!' : 

Grotl'ldWater ElevatiOn: 2581i51rif!fii1Si . . ... , v . . . . . .. .... i. 

TotaiDepth: 50feet,:·.'i:i . ... .. ;.:;___ ·.,:,.··. -· . 

·.·· ~ 
:_-.:. 

!.·•. 

~~ _;.· 

. ··.·,· 
!· 

., 

'·'· ;.-: ~·-· 

~·to · 
·: .. ~ .. 

·SO• 

13 

§ . 

rt 
.-.·· 

1- ·_,-.GEOLOGIC CESCRlPTJ<Jt.~'·~-.':~ 

o. ·o i/ ~ 40' to 45' Yellowish-orange coarse ~~ :v~~Y 
-·.o.;.: ,. /J ·:e<oarl~ gr.av~iy.~~k G~ett g~avel uP,:t~~t·. o:.:-o.- · ·sn · · · i HH d~ 
~~:f ')·, c·,•c45": to-A5.5LVeUowlsh+gray sarfdy c~e~.'i~edium: 
~ CL stiff to sofl i;:: 'I~ >: 

:~o_·: .. ·: \.!::!:.1 45'.5 to 50' Grayish-orange and ye11bW1.sHlgray: 
and yellowish- orange medium sand. ! ; j ; · • . . ·.o·· SW · =' ~,.;: 

.. 
' · .. :.:.· ·o~-~0-_ .• ··;_ .. o~ ~:· .. • .. : . _;._·.·_.: •:. ... ,. . . 

·. :·.: .. ~. -; "';;_-. : 

93 BKG. :l : .. 
End of boring 

BG .. Background 

Steel s~;face casing was 'driven to a r:J'i!pth of' 
20' bgs. ' · ' ~ · · 

~-, · .. ; ~. . . . 

;;·· '. . ~- ;j ; 

.-.-.:=::,:-• 

) ~: ' ·.. .. :::~.:~ : ·.( ... ·.; 

·:-:· 

289' 1 

~ .• . ... ·•-, 
... - . ~ 

--= ·. 
~ 

' , 
' 

l 
. , 

1 

I 

1 
I 

I 
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--:c 

EfiSafe/Allen & Hosha/1 Monitoring· Well 05MW04BUF 

. fll'oject No.: C!J94 ·.·· . 
Started at 156 on2/2fJI95 .,. - ·." TOC Elevatm 2fia76 teet iizsi_: ;: .. . , ·._. 
~eel at LhknOhn (If) 2126/95 
Dina Method: RotMa'ie .· ·. ·· ' . 

:'Fs-~: 
~· 

10-.__ 

IX 
15-f---

/ 
20-

\ 
25-f---

30-

35- 1 

40-f--

~-... . 

_ 1 , 100 N~ 

2 100 NR 

3 80 NR 

4 80 NR 

:. ~. ·: ..... 

·:·.·:· 

: ·.·:· . :.-: 

ML 

CLJ 

Wei Screen: 4() to SO teet· · · · 

GEOLOGIC CESOUPTION -· 

0' to 8.5' Browninsh-bl~ck stiff silty da~:l.fiih 
organics. · · · · 

'1~ . 

6.5' to 9' GreeniSh-gray moist snty cli3Y· 

9' to 15' Yellowish-brown to dusky ye'liow and 
Hght olive gray clayey silt; with organics. Faint 
traces of greeniSh-gray extending to 13.5'. 

Silt, medium dark gray, clayey silt from 15' to 17'. 

Light olive gray with iron-staining and organics 
17' to 25'. Clayey silt. 

Light olive gray silt with dusky yellow streaks to 
25'. 

Light olive gray to pale yellowish-brown clayey 
silt 25' to 31'. 

Pale yellowish-brown sandy slit 31' to 33'. 

Yellowish-orange to grayish-orange -fine to 
medium sand 33' to 40'. 

Meilslre¢ 3/3V95 

u 
> 
Q.. 

0 ., 
.s:. 
0 
en 

~' 
: 
N 

~7 I-'-

-::::0 
0 
5 
-g 
c co 
.!! 
"2 
0 -.41) 
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·.·~.·.-- .... -~~-:;;;,;-··~-~-;,;.·,;.;··.;.·.;.·~---~;-:...;..;;.,;;;;o~;;....iioiii.;;.-. ...... ,.;;,;---...;.;..---""""'-----------!""""'----------
1 ,: _.-Mohitoring.Welt 05MW04BUF. 

Gra.mwater Elevation: 258.9tUeetms/ · --

. ·. WEll DIAGRAM 

t - I -c -:: --- '0 u-· ... - c .. .-. - CD 

5 
u - ., 

.. - tO > a.; - u - = 
i - ., 

- 0 ... --; 1:: N 

0 .... 
0 - e -

. -
: ,,_, .. --, _. .~nd. 9t ~(ing. · 

.. ' •'"~7 6 80 
j_ ·. :~t :~ 1 'I- -_: -I::C:: 

' : : ~ 

}) 

:r· ..... •(·~. ,: ~ -~ 

: ~ : 

., 
. ,· 

.: :. 

. . ~ .. , : "': 

'::·· 

. 80: 
I 
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ENS.IIt=E BORING LOG OF 005G08LF 

·-
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 

: 1015 815198 

: 1530 8/5198 

: Rotasonic 

Northing 
Easting 

(Page 1 of 1) 

: 390003.80 

: 811521.80 

:270.38 

Location: SWMU 5 
Drilling Method 

Drilling Company 

Geologist 

: Alliance Drilling 

:B. Brantley 

TOC Elevation 

Total Depth 

Well Screen 

: 75feet 

Project#: CTO 0094 

Depth Surf. 
in Elev. 

Feet 267.89 

o-
267 

s-
262 

10- 257 

15 - 252 

20 - 247 

25 - 242 

30 - 237 

35 - 232 

40- 227 

45 - 222 

so- 217 

55 - 212 

so- 201 

65 " 202 

70 - 197 

75 - 192 

so-

1/) 
Q) 

a. % 
E Rec-
Ill en every 

60 

I--

~ 
I 
D... 

PID ~ 
(ppm) C) 

0.2 

en 
() 
en 
:::::> 

DESCRIPTION 

(0- 3) Med. yellowish brown silt mixed w/ Lt. olive gray silt, 
dry, med. stiff 
(3- 11.5) no recovery 
(11.5 -13.5) Grayish green silt, wet, med. stiff, petroleum 
odor 

2 35 78 

I--

3 80 

-

4 80 

-

5 90 

6 100 

1--

7 90 

I--

8 100 

(13.5- 18.5) Med. yellowish brown w/ Lt. olive brown silt, 
ML moist to wet. med. stiff 

(18.5- 23.5) Olive gray clayey silt, moist, stiff 
(23.5- 26.5) Olive gray clayey silt mixed w/ Lt. olive brown, 
moist, stiff 

(26.5- 30.5) Med. yellowish brown streaked w/ dark 
yellowish brown and Lt. olive gray silt 

~"'r-L-.1----+·--------··---···--·····---·---·--···-------··--··--······--·----·--····--········-------

~Q 
(30.5 - 35) Lt. gray to Lt. olive gray sandy clay, moist to 
wet, m ed. stiff to stiff 
(35 - 38) Lt. olive gray clay w/ dark yellowish orange sandy 
clay, very stiff to hard :% 

~>,..->'-l--f----·········--------------------------------------------------------------···-----------

0.6 LL ;_, i' SM ~!~d.4~·i2~:o~i.'{1~~~~~ti~~a~r~~~~~ ~r:~~~~~g~e :n~e 
"'"~+lf~.~"":. -+-:41L .............................................................................. .. 
· · .. · · , SW (42.5- 47) Grayish orange coarse sand w/ scattered 

gravel (up to 1" dia.) 
~:.:: 

0.2 lli1i~ SP 
.:.·.~-

( 47- 51) Dark yellowish orange and grayish orange fine 
sand 

(51 - 55) Dark yellowish orange and grayish orange fine to 
med. gravelly sand (up to 3/4" dia.) 

0.4 

·:SW 

(55 - 65) Grayish orange med. to corase gravelly sand (up 
to 1" dia.) 

b ........................................................................................ . 

V/ ~~~:~~?;!\i~~-::;~;~:!S~~-~;::~~!;.~iif~~;;~ .. -~~t. . .~ 
~ Cl (74.5 • 75) ltoiNe 9"Y fioo MOO le"'~ Mfulo d•y m•lri• 

1-'-_Ll _ _!__...L.....L.,...d-___J,, ......................................... •••·· ......................................... . 

: 55 to 65 feet 

Well: 005G08LF 
Elev.: 270.38 

1 
G Cover 

r:::; 

·, ... 
-··-
~-~ 
-··-
-~.te 
-··-. ·.te 
'. -··--~-~ 
-··-
-~-~ 
-··-
-~-~ 
.•·. 
·? 
-··-
-~-~ 
-··-
-~-~ 

--~~ ..... 
-··· .·• ··: .•·. 
·~-~ .. :. 
~-~ 

.:.7 .•. -. 
;;.: 
.:.~-
.. ~~· ..... 
. •·. 
·~-~ 

·~7· 
-··· 
·~-~ 

~---~ '-- >=- Concrete 
~ Casing 
· . .: .. -; .•.. 
·.~ .•.. .. , .. 
·~~ ..... 
-~~ 

·:-L 
,;:_-Grout 
·.~ 

Back fill 



SOU'U1J!irt1'6 .U.LY~.LU.N .NAW~ .l'~\.#.L.W~u:a.J ~\~.t.u~_.,,. _._. __ ._ 

GROUNDWA'l'ER MONITORING WELL INSTALLATION REPORT 
...: -. . '•_,. ,··.·· ' 

LOCATION TANK SYSTEMS :14:89, 1490;' 1491, NAS, MEMPHIS,· TN; 

LOG OF BORING NO. -"A:..:... 1:.-...---- LOG OF WELL NO; , MEM,.., T1489~l 

/// 
/// 
/// 

t---l._/// 
/// 
/// 

1----+/ // 
/// 
/// 

1-

l.O 

MATERIAL 'DESCRIPTION 

SILT. ucitrr aRoY!tf. ~m PEA GRAVEL 
IAOIST 

· ·· SILT, ct.A 'i'EY, UGHT BRO'Mf 

6.0 

11.5 

13.0 

15.0 

SILT, ct.AYEY, GR£EN. wt:T 

SILT, CLAYEY, UQfT BROYIN, wt:T 
MODERATE HYDROCARBON OOOR 

SILT, CLAYEY. GRAY. V.U 
IAODERATE HYDROCARBON OOOR 

TERIAINATW 0 15.0 

fUJSH MOUNlED 

-.nJ 2' II 2' X s-
~ ID (li.IAHHOLE COVER 

0.0 -~ .. ~atm 

BOTTOU ·or. WELL 1!1.0' 

Boring Completion Date: DEC. 28, 1989 . Bortng Diameter: 6.75• 

Well Completion Date: DEC; 28, 1989 Ground Elevation: 268.13' 

Well ~evelo~~ent . Date: N.A. Top of Caalng .Elevation: 

OrDIIng Method: POWER AUGER DrDier: B. ELDER 
,. 

Depth to Water: t3.1' Logged by. L RICHARDS 
~:::----------.....:;~~~~~,;;..-· ,;,.___J•· 

Well Description 
Report 



DEPARTMENT OF·-. THE NAvY 

SOUTHERN DIVISION 

NA'I}Al t.a.duti~ ENGatoiE£RING' co~,..,..~o 
;2lS:i·EAG'..E OR., P.O. BOX 10068 
. ·--·~---· --· . -.. . ---·-::- . .. · .- . 

CHARL!STON, s.c~ i9411;_ooo&e~ .. · 

·'•·:·- ._ ..... 

~. :' .. ·.:-- ._. 

!··.; __ , ·.·· l, ·.·. . , . 
. ··._ ·:-.;, .. 

. . 

:: '.'.-:'. 

·:r.~:::::r:::::~·' ~~~ 

. f:::::~~J::::::~; ~~~ . 

9 

l 

~.-::::~::::::- 5.~~ 
· ...... t. ~· ... ,_"'l_",_ .... f·..... :'1::'1: 

·::.1:::::: )~~ 
.......... X:'l: ·. ·:::. ·:::. ~~~ 

·•·.·.·.·.·.•••. ~~~ 
·::::::. ~~~ ...... ~--

·::::: ~~~ 
·:::: .... ~~ 

t0 
Q 

1 
I 

i 
I 
® 
I 
t 

• • • • 1.: /. 

·::. ~~0 
·:. ~~~ 
. "" . "'..(.:(-

.. _, 

~-
01 .... .I 

J 

Weli Consthiction 
Details 

T 

WELL coNs1Rtic-rroN oETAits 

WELL NUMBER MEM-Tl489-l 
,. 1 

} 
·- 12-28-89 

DATE· OF' INSTALLATION..;..;,;;.;.;_--..;......__;.. 

·--
1. Height of Casing above ground __ ._2..,...-'i_n_c_h_,.e~s __ _ 

2. D~pth to first Coupling 2 · S-~ff~ ., -· 

C I. It ID th 2.5ft.,5.0ft. oup •r:'9. n ervo ep s __..,...----...._.:....;..;_.:.;.:. __ ~--

15.0 ft. 

3. Total Length of Blank Pipe 2 · 5 ft. 

Schedule 4o·· rnc 4. Type of Elonk Pipe-~=~~....;.--=.~;...;-;...... ____ _ 

5. Length of Screen 12.5 ft'. 

€ - & s Schedule 40 PVC {_0.01_" slo~ .. ) . 1ype o, creen ___ ~~~~~~~~~~~~~~~ 

7. Length of Sump __ o __ 

E. Total Depth of Boring 

S. Depth To Bottom of Screen 1- ,.. .... 
-~··· 7t. 

i C. Type of Screen Filter ___ ,..:.Q.;..u.;..a_r....;t..:;z_.:;.s·;;..c::.;...c:;;..: .....;.. ____ _ 

14.66 ~. 3 .. , ,. 
Qucr.tity Used T1.~ Size =..:...: 

U/C 

.. De;>th To Top of Flter 1 ft. ... 
Bentonite o.el1ets :2. Type of Seal_.. __ ~~~~~~~~~--------

•t. 
I ·• 

., 

Oucntity Us~d __ I_ .. _o_s_f_t_._3 
___ ·--~----

Depth To Top of Secl __ o;;;... _f....;t~. 

Cement 
Type of Grout-----------------------------------

. Grout Mixture ....,... __ 1_0....,0_~_· ----------

Method of Plocement _ _.:_Po:::.;u:...;r~-----------

Manual 



·' ·-., 

\ 

·- ... 

SOUT~ .U!V.li:)!Vi". ~AVA&.. !'~\.l.u..M.~~ I.,;,U,U ..... ,.-..-..... - ------

GROUNI)WA'!'ER'; MONIToRING -.liELL INSTAI.UTION~. REPORT 
LocATION. TANK svs~Ms ,489. l49o. 1491. t4As. MEMPHis •. TN. 

LOG OF: BORING NO. _A~2=------ LOG OF WELL NO~ . MEM-T1489-2 
. ....... . . ~- " . . '·' .'. 

! - ll.ATERIAL DESCRIPTION WELL CONSTRUCTION 

... · 
/// 

... .//../. ~ . 
. .. 

:..-- /// 
/// 

-· /// . ~TY. BROWN, MOI$T 
//'/ .... 
/// 
/// 
/// 

3.0 ' 
·/// .. 

' ... , ~- . /// 
/// 
/// 
/// 

r-5-
/// 
/// 
/// 

-·· ··•· ./// 

/// 
/// 

f---- /// 
/.// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 
/// 

1-1: . -. ~ 
//./ 
/// 

1- /'/ ./ 
/// 
/// 
/././ 
~/ 
./// 
/// ... 

/// 
/.// 

1-- r// 
/// 
/// 

1-15 
/// 

~ 

.... _;. 

SILT; a.A'YEY, CRAY 
• S\JGKT HYDROCARBON ODOR 

8.0 ... 

· SILT. Q.AY£'!', CREal. ~ 
I.IOOERA lt H'lt>ROCARBOH OOOR 

10.0 

-
SILT. C'J. YEY, UGHT BROvot;, 'F-l' 
t.IOOERAlt H'roROCARBON 000!'1 

~24 HOUR WATER L.£Va 

13.0 

SILT, CLAYEY, GRAY, WET 
t.IODERAlt HYOROCARBON O::OR 

15.0 
T£RYIHATED f ~5.0 

Boring Completion Date: DEC. 28. 1989 

Well Complet~CIO .Date: DEC. 28, 1989 

Well Development Date: N.A. --. 
Drilling Method: POweR AUGER 

Depth to Water: 12.2' 

2" PVC S~ 
f10 St.OT 

eon01.1 or m ,u· 

. ·"' . ~ 

Boring Diameter. 6~75~ 

Ground Elevation: 268.2.2' 
Top of Casing EleVatto~ 

DrDier: B. ElDER 

Logged by: L RICHARDS __ . 

---
.-. 

WeU Description 
Report 

\t!!'S 
~;7t5)~ Releaset Detection llanual 
~ r.,~IJ NAS llemphis TN 
~ ApriL 1991 



•••• ,_. ~< • ·- ,., 

'i:' -·· .. , 

NAVAL FACILill!:S ENCINE:ERINC COMMAND .. . .. ,, 

:z1s~ EACLE:· r:iR,, P.o; sox 1oo~s , 

c;~Rl.E~~f~;;-;\S"··.ll';t? 1 :~~:~a- -

!J 

~-r 
·? .. .-:..,~--~-

W~ij. C.onstruction 
.. , . ·ty~~ilS~'. ·•·.· ... > 

A n -n ~ n rfi v III: 

.·:.1: 

·,_·,-,-

\'/ELL NUMBER __ .--:..::ME:.:.,M;.....~.:..l4~B::.::;.9..,.~;_;2=-··-· _ 

··I:-

·.· 12l?~IB9 .. __ 
.. DATE. OF. INSTALLATION-·-···----;;._._.;..;;;...__ 

''<' 

1. Height of Casing above groun9 :-·· 2 inches 
~ ·-· 

. 2. Depth .to fir~t Coupling 2 · 5 fd: 

Coupling lnte!"vol Depths __ .2..;.·;._-·s_· _f_-t;...:...:,~;-.."..:o_···_f....:'t:..·:._ __ 

15.0 ft •. 

4. Type of Elcnk Pipe _ _.::S.::c.:.;h:::e:::d:..::u::..;)~e:-~:..:..~{j:::.t~?.::..'::;:: __ ..,._ ___ _ 
'o~~·-··. 

, ,. s· ·-~ 
5. length cf Screen ·- · · .· .Tt · 

···6. 

7. Length cf Sump __ o __ 

r:.: .::. 
Q . . .. J .. ) 

i 0. ljpe c: ~c:-e:n FHter --~.;..;u~·a_r~t.:.z--=.!.:.:.:..;:..:.:---:--=-~----· 

Gucr.~ity 
14.66 ft. 3

5 , ___ .,_ ·= • ,_ . ____ ..... , .... ----
i .:.-. .,. I:_. • 

:2. Ty?e cf Sed ._ __ ...:B~e;;..n;...'~t~o",n_i...:t;.::e;....::p:..e:..··.;..;.:..l-.:.:.:.:-.:.~ __ ...,;.... ___ _ 
... 

1 05 ft.-' 
Oucn t:ty Usee_· __ ..;·-...----------_..;..----

of Secl __ o...,;....--~-_i.._. 

: 4. Type c f Grout ___ c_e_m_e_n_t ______________ .___ 

IDOl Grout Mlxture .... ,...--~-----------....._ ___ _ 

Method of Plcc~me:it __ P_o=u~r __________ _ 

Release Detection Me.nua .. 
NAS Memphis, Tn 
April. 1991 



SOUTHERN. DIVISION .NAY AU· l·Aliu~u.~ .t..l-.u.u-.~.,~ ........ ---·
GROUNDWA'l'ER MONITORING :WELL INSTALLATION. ~ORT 
LOCATION TANK SYSTEMS 1489; '1490i 1491, NAS. MEMPHIS, TN. 

LOG OF BORING NO; _;A~3~--___;,-_ LOG OF WEU NO. MEM-T1489-3 

-~-

/// 
/// 
/// 

--"L/// 
/// 
/// 

1--..,/.//. 
/// 
/// 

1.---¥//'/ 
//-) 
/// 

. 

,i __ 

:. 

4.0 

7.0 

MATERIAL DESCRIPTION 

,. 

SILT, UCHT BROV.W 

ci.AY. SILTY, GRAY 

CLAY, Sll.TY. GRAY, loiCISi 
SUCHT HYDROCARBON ODOR 

.. 
' 

~24 HOUR· WA"TER r..rnl. 

15.0 

TERioCINAoc.D 0 15.0 

Boring Completion Date; DEC. 28. 1 989 

· Well Cortlpletlon Dote: 'DEC. 28, 1989 

Wei~ Devel~!"ent Date: N.A. 

Drnling Method: PO't't[R AUGER 

Depth to Water: 13.8' 

·-W'ell DescripUon 
Beport. 

WELL CONSTRUCTION 
FlUSH UOUNlED 

~~ 0 (IJ,IANHOI,£ CO\tlt 
·-~.) 2"x2'x6• ·. 

. ~- CONCIL."iE 
0.0 .•• .· . f:'.• PAD 

2• PvC. RISER 
. FUJSi-t. "ni.i!EAOED 

.. JOiNT .. 

. 2" !>VC SCR!:DI 
flO SLOT 

.nL.~ PAQ( 
· 116 SIZE . 

SIUCA 

Bon'ow OF' V.W. 15.o' 

Boring Diameter: 6. 75• 
Ground Elevation: 267.51' 

Top of Casing Elevotloo: 

Drnler: B. ELDER 

Logged by. L RICHARDS 

Release Detection llanual 
NAS Memphis TN 
ApriL 1991 



·~· ·.:·.·· 

NAVAL F'ACIU11ES tNGINEERI~i:(co~IIAAfilp; 
21.55 EACL.E DR •• P.O. BOX 10068 

I 

I 
! 
I 
I 
I 
I 

! 
' 

. .· ~. :·· ... 
··:· ~ 

; 

l 
® 

I 
I 
! 
y 

0i 
~ J 

-~ ·- . ·- .· -~--. : . . , __ . 

,. · .. ··,_ 

' 
/.::"', 
.~i 

o. 
0 

Well Construction 
· · -·DetailS'~ ·•, .. ,, · : ·F 

Annendix JD: 

.. VIELL NUMBER MEM-T~i489.."3 .. 

:··.·:-. 

'·.··-: .. 

... ,_ -·. 

12-28-89 
D~T[ OF JNST ALLA TJON ---...----

;,:.~~-:-

1. Height of Casing ~~~ve g~ound·· .... ___ 2..,,_·n ..... c .... h_e;...;s __ .;__ 
---

2. Depth to first Coupling2 =..:.;· S:::.....:f~t;.:.··-· __....;..._____;;.:;.._ ___ _ 

Coupling Interval Depths· .~2;f's ft ·-···"· 5.0 ·ft. 

15.0 ft. 

3. Total Length of Blank Pipe 2 · 5 ft. 

4. Type of Blank Pipe _..:S:.:c:.:.h:.:e.:d.::.~..:..l e~'4::.:· O~F.;'!.:.C ____ ~...;,. 

5: length of Screen ·12. 5 
,e;.; 
I .. • ·. 

6. Type of Screen __ ·..::S..::c.;.;h.=.e.::.du::.l;.;e::.··-4;.;0;:..;.;P...:V:..:C::..· _...(.:.0..:.. • .::.G.:.l_"..;.s.!.l.=.o-::.~ )!..-

7. Length of Sump __ o __ 

c 

lotcl Depth of 8or:lns: 
i II'"' -=+- ... ·. • . _...;.,. - -~: ,.. 
-=> • .... ·-ct= ···---=-.::~ c --"'-~ I I _,. - ~-· ••- •.-• 

Depth To Bottom of Scre-e:i 

;_I ~ C. Type c f Screen Filter __ .......;Q:;-_u_a_r_t~z:...·..:s:.:a:.;.· =-:.:·=:...· _..;__ __ !.'" 

.. ... 

. ,.. 
. .t. ~ 

' 

.. 
i~. 

Quantity Used 
3, ...... 

14.66 ·~. s·lze ~,;.: .. ,,.. 
- -----...;I '- ----
;·. 

Depth To Top of Flter 1 ft. 

Type of Sed Bentonite p~llE~s 

Oucntity Usep 

Depth To lop of Seci __ O_f_'t~· ~· 

Typ.e of Grout Cement 

100:; Grout Mixture __ ,;;._,;;._~...;...;.---. ....... -,;;....._;,:;_ ___ _ 

Method of Placement .. -,_..~P..;o..;.u_r_...,._ _______ _ 

Rele:ase ···Detection ManUt.u .. 



' 1 ~ 
'·· / 

i 

-~i 

;., .. " 

,; , .. 

.-:_. 

' 

SOU'l'til!a(.N ·!J.LY.l:S1U~ ~AYAU ~.&.l.u..L.L~ 41-'\u.t.n~,...,... -----·-
GROUND"WATE}l; MO~RING 'WELL. INSTAlLATION REPORT 

m' .. 
iE 
i!=' 
fh a 

LOGA'OON TANK SYSTEMS 14891 1490, 1491, NAS; MEMPHIS, lN. 

LOG OF BORING NO. --"A:..!-4:!-.------ LOG OF WELL NO. MEM--T1489-4 

~ 

·~· . 

.; .~· .. 
~ ! 
/// 
/// 
/// 
/// 
/// 
/// 2.0 

~/ 

~ / /~ 4.0 

llATERIAL DESCRIPTION 
·- ··:.~··: ; 

"" 

SILT, UGHT BROWN~ IIOisT .. " 

.: 

SILT, a.AYEY •• GRAY 
--SUGKT HYDROCARBON OOOR 

'" 

WELL CONSTRUCTION 
FUJSH W()UHlED 

· .. ~~-8~

2
-10 . r:IIANHOl.E CO~ 

2' • 2' • e· 
CONCRElt 

0.0 ~·rl PAD 

.f-5-~ ~ ~ 
: . .: ~-~ 

SILT, a.AYEY. QEEH, IIOIST 

~ 
SLIGHT H"'tlROCARSON ®OR 

f-

~ -
/? 

-.. 

•/'/ 7.0 

~ .. " 

~ 1-:-lQ-
"" 

SIL,J', a.AYEY, UGHT 3ROWN. I.IO!ST 
MODERATE H'lt>ROCARBON ODOR -

r--w ·. ' ... _,. __ 

12.0 

~ ~24 HOUR WA'T[R Ln!L 
" 

~ SILT •. a.AYEY. GRAY 

1-:-15 
~I 

15.0 
lF:Rt.IINATe:D 0 lS.O 

Boring Completion Date: t~OV. 18, 1990 
'•'-

Well Completion Dote: NOV~ 28; '1990 

Well Development Dote: N.A. 
- -· Drntlng Method: POWER AUGER 

.. Depth to Water: 13.1' 

:..wen ·Description· 
· Report 

BOTiOU OF WEll. 15 •. 0' 

Boring Diameter: 6.75..,:'· · · 
. ~ . 

Ground Elevation: 267. 75' 

Top of Casing Ele~til)n:. 

Drnter: B. ELDER 

logged by. L RICHARDS 

Release Detection l4anual 
NAS Memphis TN 
April, 1991 . 



NAVAL F"ACIUTlES ENCINEEAINC,;FOM~""'D i 

:n:ss EACLE: OR •• P.O. Ei~X ;00~8' -... 12:.2s:sg 
1~, -·DATE OF INSTALLATION------CHARLESTO.N, S.C •. - 29411-0068 . · .. 

. •. ~' . • ·. . . . • . ~>;- •: 

; 
I . 

I' 
® 

: "· ·-·· :·. : .. ·. 
:.·:-.-~··· .. ·w:.-. ,,; '!!~~: 

.. : .. 
·;..:_.' 

1: 
I 
I 
I 

® 

Well Construction 
· ·. ~.{.: >2;])etail.s r<! 

A ..,:;;.(~ it :m:: PP~.UulX'· ·. · ·· 

' 
i 

' i 
l 

·: .. :.>"·· 

··,.·· 
·','-.;): 

;~ . 

~ .. · '"· . J) 
1. Height of Casing above groLElc~ .. __ 2_· ,_·r;...;lc_h;..:·e~s __ _ 

.··-}_ .. ~- .· 

2. Depth to first Coupllng2 :..:.:· S:::...·;..:.f~-~:;:..·· __....;;-:---:~·· .... · _;_ ___ _ 

' Coupling· Interval Depths .... -~·.f._' ._.2_ . .,...s_f_,t_ • ..;.: ·-·~ .... ~ _. 0.;;..·· _;:....:~:.:·--
15.0 ft. ' 

; 

. :). Toter Length of Blenk Pipe. 2 ._: '·'"·· 

A •• T f"SI ····'p·:·,.._, _:.:~ . ·Sc'n.:.~ •• -: _; :,..n .:,~,,.. ... ype a··.· on~<:.tpe--··. -..;~.= .. -,)_:- ..... 

,. - z s Schedu1: ..::. -~vr·~_:.f_-~ .~i .. s·10t-) c. I yp e o a ere en _ _;;;...;;,.:.;.;;.;:~..;;...--=~-~-"".;.;.-· ~; ··::.-.:..· .:.-=.--.:...!.~-.!......-

7. Length 'of ·sump __ o ...... _:'_ 

15 -: .. -.~-:···---8. Tote! Dep~h of =cr::-.; ___ · ... :~.:::;.-

. - - -.- --· 

i 0. Type 0 f s c:--e S!"\ ril t;; __ _,.;;C~:.:.;;..:...,!"..;;:.;:z...:..: ;:.~ :-:.:.;. =:..· _. -----

·.t 4_.-_._ .. _c.>._€ -- --- ~:·: ·· 
Quchtity Osee _______ ,_ ... _ •• ~;::: __, __ ' • /:'"" -;;- -.1----

ii. Depth To :~~ cf Fit:; 

~ 2. Type of sed ___ .;;..B_e.;..n..:t.;;..o_r. .... ·~·.;;..:.;::.....:.:.;:;..:.~..:.1-=i:-.:.:-=:..· _____ .......,;. 
. -

Oucntit:r U. . !.J5 ft . ..: 
•sec..;.. ____ ~-------~--~---------

- G --~ .). Depth To Tc: cf Sec!----..:..:.. 

·~ I •. 

. r-- -·~ 

Type or GrcL:'~'---"'-:::._·,._e_n_ .. -------------

100~ .. ---Grout .. Mixture __ ..,_....,...,...,....~~~---..,...;------

.. M~thod .. ,.of. Flccem;::;t __ P...;:...;·u_~----------

:-,;· . . · 

Release . Detection Yant 
N.AS Memphis, Tn 
April. 1991 

·-·: ;' ·: 

• 



~ 
.I 

SOUTH.l!a'C,N .U!V.l.:S.1Ul'i·1 ~A~ALI .l'A\J.u..&..U.~o.J ~lw.&.n ... ~-·- ------ ·-

GROuNDWATER :·llONIToRING 'WELL ..INSTALLATION··· REPORT: 
LOCATION TANK ~YSTEM 1?0B, NAS, t4EMPHIS, TN. . .... 

-·- -. --· .. ,,:,. . :-

WG''.QF' B~~G NO •.. _,;. A:..:.1,___,_ ___ LOG OF WELL 'NO •. MEM-T1508;::1 
. ,\ ' "· . , .. 

• ... 4 -· .. '. -· 
/// 
/// 
'/// 

1---l-/// 
/,/:_/ 
//:/ 

"---· /// 
./ /../ 
/// 

f-5-

/// 
/// 
/// 
/// 
/// 
/ //_ .. 

/// 
/// 

t---r /// 
/// 
/// 
///.' 

---L/// 

/// 
/// 

1---+/// 
/// 
/// 

1--10 
/// 
/// 
/// 
/I/ 
/// 

1-
----l-/// 1.· 

///-
/// 
/// 

1--...t./// 
/// 
/// 
/// 
/// 
/// 

t--15 
/// 

MATERIAL DESCRIPTION 

10.0 

.... 

SILT, UGHT BROWN, IIOIST 
SU~. ~yPR09AABOM ODOR 

. ~LT;"CLA'm'. GREEN, lol~ 
sUGHT" fi~OCARBON ODOR 

SILT, ClAYEY. GRAY 
I.IOOERA T£ HYDi'!OC-I.R!!()I; OOOR 

' ' 

SILTY; CLAYE':'. LJGH;..· 3~:)~ 
SUGH'i HYDROCA.'!Set. OOOi! 

~iiHOUR W.t.rn:i ':-,':' 
··- .. ---

15.0 

. :r .. 

Borjf,~(CompletiC?,n Dote::D~C. 29, 1990 
·-~-,. .. . '· ' 

Well Completion Date: DEC. 29, 1990 

Well Developmen{octe: N.A. - _ .... 
Drilling Method: POWER AUGER 

Depth to Water: 13.0' 

WElL CONSTRUCTION 

14.5 .:::· f-:!::. .: :-: 
. ~: . ~ ·. · .... :_ ~ ... :. 

BOTTOiol eli YaL 15.0' 

Boring Diameter:··6.75• 

Ground Elevation: 268.07' 

Top of Casing Elevation: 

DrDier: B. ELD~ 

Logged by: L RICHARDS 

-

. :_..: 

.... Well Description 
Report .. · .· 

,•';.:. 

·~·""\ Release . DetectiQn llanual It #) NAS Memphis TN 
~ ;i3 ApriL 1991 ---



oEP}..RTM~t.iliT- ·ali· Ti4e: .. ; NA·vr:;:-·. ~=<WELL-··CONsJT{u'c:ttoN·pETAILS· ., . 
: -. . ·-

SOUlHERN 01\'ISI.O.l'!. ·.·'? 

NAVAL F"ACIU11ES ENCINEERINC COMMAND 
t !.-... ~ro:~ :··~ .--:.. 

2155 EAGbE DR ••. P~ci.i BOX iQO!!!!i. 

~AR(~~~~N; . S.~:;s.t:1-~Cl6~: ... 
.. ·: ~- / 

!.;_·:. 

-- - ·~ ' . 

!: --.~ 

I 
T 

@) 

I 
I l 

--.-.·,·-· 

:.:.· 

.. ·~ 

'·:' 

. . ~; 

WELL NUMBh~ MEM-TISOB-1 

•• :; OATE Or INSTALLATION._....;·· '....;· _.:;~..;;;,$-;;;.... 2-9-...r
8 .... 
9..:..·~· 

"4!- .. 
'r.·-.:-

-.:::_ ·. -"'~. . ~ 

15.0 ft. 

;.-. "·. 

4. Type of Blank Pipe ._..::S:.=c~h.:ed;l.;:'u=-l:..::e:;..:~4.,:::.0~. -~:...::~·:..:'::..__.;;_ ___ _ 
·~t ... 

' ' ·., "- ._, 

! --~-

S h d 1 .. ,1();'"'\la:f~. !"'~II:::·,.,.:.\ 
6. · Type of Screen _ _::.:C:.::::e:,;:=:ll~.~·e__:. . .=.~~~ _:...~" ·.:..;·. -::...:...·' ...::~:..:.·..:--=-~-=-..:.· :::..--.=.-.;...· _ 

. . ~ 

7. Length of Sump __ o __ 

c. Totcl Depth ~f E~:d~g 15 f~ · H;l; ~::~:t:e.- ~ ~~'=~ 

c Depth To ....... 
=otter;-, of. Sc:-eer. 

,· 
!· Q. u_ ..... ..,_ :. __ ~ 

i C". Type of Screen Filter .......__.;....;,::._e_.:-· ... _.:._.....:::...,~_-·~-~~----

14.66 .r:· 3 ·=· ~ 

Qucntity Used •'t·:si:::s . ; ,_ 
~:·/ -

i i. Depth ·Tc:> Top of Fiter 1 n:. 

. -)L. -:-, .... "" of c:: ;..,.1 ___ ...;._....;;B_e;...n..:...t:;..o;...n_l"'-~ t..:...e..;._:..-P.;..:..:...1..:...i -:;....::-:;....-~:..___;; ____ _ 
I ~'':"W ---

1 05 ~~ ~ 
Qucntity Used ___ . __ i"'"'t._._""--'---....-...--..------

i 3. ·Depth ·To Top- of Seai 

14. T~pe of Grout _______ c_e_m_e_n_t~·----~~~-------

Grout .. Mi~ture ___ l_O_O.;.;.·~~-.. ....;;_ _____ ...,;.... ___ _ 

Method .of Pla.cement _ _;_P.:;..o.:;..u.:..r ________ _ 

Release .. Detection Yanua1 



1· ) 

SOUTHERN DIVISION NAVAL !'ACu.l'.l'!J!A:i ~\d.rt~'"' wv~·
GROUNDWAWER MONITORING 'WELL INSTALLATION REPORT 
LOCATION TANK SYSlEM' 1SOB~. NAS •. MEMPHIS. lN. . 

LOG OF BORING NO . ....:A~2::;.,_ ____ LOG' OF WELL NO.·· MEM-..T1508-2 

i 
l: 
j5 

~ 
/// 
///. 

t---i." // 
/// 
/// 
/// 

1---J./// 
/// 
/// - /// 
/// 
/// 

§' MATERIAL DESCRIPTION -
~ 
~ ' 

4.0 

9.0 

/ 

S1LT. UGHT BROWN,:.WlH. GRAVEL 
MOIST, SLIGHT. H'lt)Roc;ARSON ODOR 

SIL!,_ClAYEY. UGHi GRAY su..,., HYDROCARBON ODOR 

Sll i, C'..A YEY. UGHi BROWN, '1F-T 
SLIGH: HYDROCARBON ODOR 

·~ Q 1="-24 HOUR WATUi l£'•!!. 

~~.0 

TERMINATED 0 15.0 

Boring .Completion Date: DEC. 29, 1990 

Well Completion Dote: DEC. 29, 1990 

Well Devel9?~ent Date: N.A. 

Drilling Method: PO~ AUGER 

Depth to Water: 12.9' 

WELL CONSTRUCTION 
FlUSH MOON'Jn) 

BRASS 10 (_"ANHOLE CO~ ..-;~~ 2'x2':~~5' 
CONCRrn 

0.0 .J. • PAD 

7:' PVC SCRE!N 
1\0 SLOT 

BOTTOiol cii'v.pL 15.0' 

Boring Diameter. 6.75• 

Ground Elevation: 267.74' 
·. ··.·,\-- •,• 

Tap of casing Elevation: 

DrDier: B. ELDER 

Logged by: L. RICHARD~. 

! 

' .· 
... 

·-Well Description 
Report Release Detection llanuaJ 

NAS llemphis TN 
~ril. ·1991 



--~- . . :_, 

DEPARTMENT OF" THE NAVY 

SOU'TH£1'1N PIV\SION 

NAVAL F'ACIU'TlES ~NCINEERI.NC COMMAND 

2ds.£Acaq:: DE....:.P.o •. -aox 1po~e-
: -.::,·· _,. '-~ ;: :·:;,· 

c:ftARLESTON: S.C. ·~9411;,.:0068 :. 

... -~- . 

f 

I 

I ~ .. ·_; -. 

·-~---

•···· T ! ·:·:·:·:·:==-:-:-:,:~ __ ......;.. ___ ~ 
I ·::::. ·::::. 

I ·:.·:.· .. =· .. ·;:.: .. 
I
I :•:•:•:•:•==:·:•:•:•:• 

:::.·.·-.... ~.-... · 
i ! ·····===····· 
I,. ®::: :•:·:·:·:·==::.·;;; 
: t - ::.·::=.::::: 
I ::::: ::: .... : . 

.·.·.·.::-:.·:.·: 
1
· .. ::::.,~::::: , .......... 

::::: ·:::~···~· _ _,;. "CI , 
I -:·:·:·:·:==,:·:~·:-: 0· t T ·::::. ·::::. 

--. ·®--Tot-.. f~@~R}@ .. 
.. ,., 

-~·- ..... 

·wen Construction 
Details 

'. :; ~ .. 

WELL NUMBER ---.!:Muo.EM!;!,;-~T""'"'l5otJ,OIJ,OB~-2'--

0ATE OF:JNSTALLATION __;..:.;.l_2 l.._2_'g_JB_·g~-
-· ... ··-:._:_.·. ·-: .. : . ' ·'.,:_.· 

· 2 inche-$ 1. Height of Ccsing above grour.c -:-... -----~___;~---
_._-_.. 

2. Depth· to firsr coupling:.2.:;.:.5:...-.f-,;::.t"'"':·_•· ---__,~~---
J . 

Coupling Interval Depths _ _;.2_._S_f_t_ . .,...;•;..;.: ..... 5_._G_;,.f-.:t:..... ____ _ 

• ··15:.':0 '}f.t'~·-···· ... :,. 

:-2. 5i ft. 
;." 

' 
3. Tctcl Length of Blank Pipe 

.E. 

4. Type of Blenk Pipe _...:s:.;·c:;.;h~e:.;o;.;;u;...";..;l e:;....,..i...;.,;~C;...•...:?.,...;~lt.C;.;:··~;...·. -------
-i 

Len.;th of Screen 12.5 ft.; 

0 ; . ;_;!".gth of Sump ----

c 

;'..,. 

cf ::cr:n; 

. - .. -.- --·-.- . -. }' 

C:.·U!!":: ~::.: 7 Y? e of S :!"e-:n ~H t er ---.:...----..,.....-------

14:65 ;~ ~ ~l~ 
-'----..,.....-'-'-_· SL:::; ____ :_:.fc ----

cf Flt:r 1 ft. 

8 ~-n-.. ·onl·,•~---- -- ·---~ 2.. 7 :(J e c f S eci ____ ~ __ __._...._.;..._·=-' _. =-'----· -------

Q~cntity 
1 r.: f"" 3 

I I • - o -..J- \,. • 

ve~- -----..,.....-----------------

Je.?th To Tc;: cf Sec:; __ ·o ___ f_-_~·-· 

~'4:' T)rJ:fe ·of Grcu~ "-' _ _...c_e_!:"_•e_n_ .. _ .. _______________ _ 

100~ Grout.. Mixture--------------------

· d ·· : c1 ·· -, Pour Metno o, • ocemen~ __ _:.. ___________ _ 

-.'11'' :rt~. . . 

;~) R. elease. De~ction Manual 
~\ ~ )JJ NAS :Memphis, Tn ... . .... -......... 
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SOUTHERN DIVISION NAVAL FACILl.'J:~ .ti.L't\z.u"~'\.1 v""'~·
GROUNDWATER- llONI'l'ORING WELL lNSTALLATION REPORT 
LOCATION TANK SYSlEM 1508, NAS. MEMPHIS, TN. 

LOG OF BORING NO. --:A:..::3::.-.---- LOG OF WELL NO. MEM-T1508-3 

4.0 

9.0 

KATERIAL DESCRIPTION 

SILT, CLAYEY, UGHT BR~- YUH GRAVEl 
MOIST, SUGHT H'roROCARBON ODOR 

SILT, CLAYEY, UGHT GRAY ¥ollH lRAC£5 OF 
GRAVEL. SUGHT HYDROCARBON ODOR 

SILT, CLAYEY, UGHT BRO'Mf, WOIST 
SUGHT HYDROCARBON OOOR 

,..ll:L 24 HOUR WA TtR L-~ 

15.0 

TERioiiNA 'lED 0 15.0 

Boring Completton Date: DEC. 29, 1990 

Well Completion Dote: DEC. 29. 1990 

Well Devetoprnent Date: N.A. 
.. ' 

DrOIIng Method: PO~ AUGER 

Depth to Water: 1 2.5' 

-Well Description 
Report 

WElL CONSTRUCTION 

BOTTOY OF'. WEu. 15.0' 

Boring Diameter: 6.75•,•_·. 
Ground Elevation: 266.67' 

Top of Casing Elewtlon: 

Ortner: B. ELDER . 

Logged by: L RICHARDS 

Release Detection Manual 
N.AS Memphis TN 
ApriL "!991 



DEPARTMENT OF'-. THE NAVY_ 
··.·:"-:: •... : 

SOUTHERN DIVISION 

NAVAL F"ACIUil<::S ENGINE£l'UNC eOMMANC 

2f~~ EAGLE OR., P,O. BOX 10068 

CHA~~!:STON, -S.C. 294-n-obs~ 
... ·.-.-:.. 

!-'• 

® 
... ·· 

'·'·· Well · Cotl.Stfuction 
Details · 

_WELL_ GONSIRUCTION .. ~t;-IAIL.:>_ 

W!LL -NUMBER _...;...:,.;M::;;EM..;..-...;..T..:;;..l5;_;0;.;;;8_-3~ 

12-29-89 
OF INSTALLATION -------

,.. . :.'. 
1. Height of Casing above 9rotino ___ ··~-~:-~ .... c_:-'_.-... :_s ___ _ 

--

2. OejJth to first Coupling 2:.,.:...;-5~-.:..~-.:::;;_~·-~-_;_--------

Coupling lniervd De;:>ths _ _,_ _ __,~...:.:.--..:.:_:...;<;.,~-"""--;-.:.~~-__ ...;. 

15.0 Tt. 

... -3. Total L;!n;th of Blenk ::..: --

Type ~:>f 31ciik Pipe _ _:S:.:c::.:r:.;.:e=~:.:u:...::...~~::-=4.::,;.-..;.~:..,;-'·:...·:=--.....;------
. ,.. ~ : .. 

5. Len~th of Scre~n _.;.!..;.t.....;·....;=>;..__i -· 

:. 7ype 
.. ,_ Schen_·u!: ~: t :\·-_- • - --=· ·• -_, ·_ -_ .... _ • vi .:::; ~=--e e:1 __ .=..::..:.:..::.::.=...::..=.._..:..._:..:._.:..:....:::.;:....._:;..;...;:...::. __ 

1. Length or S:..:m? ____ G __ 

_:_ 
___ ._-·-- =- __ ::-:-. .;-:;:- ·, ~-- -.. ---- _,..,. __ _ 

_,, --· ···= 

.. - - -- --

Oucntity Use~ 
-_. .!_ • ~-~ F_ •. 
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EnSafe/AIIen & Hosha/1 Monitoring W~ll Q7MW01LF 

80 BG 

ML 

2 100 BG 

Clayey silt, grayish blue green, moist. 

Clayey silt, moderate brown, medium stiff~ · 

Clayey silt, moderate brown to 9ark yelllowish 
brown, mottled pale yeilowish brown. 

Clayey silt. light brown to reddish brown, stiff, 
dry. 

Clayey silt, moderate brown, stiff. 

3 100 BG ~~---r--------------------------------~~~~ 

sc 

4 95 BG 

Clayey sand, fine to medium, dark yellowish 
brown to light brown. 

-::> 
0 
a 
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EnSafeYAIIen & Hosha/1 · ' . ::::Monitoring Well 07M.W01~F 

WELL DIAGRAM 

5 90 BG 

6 87 BG 

Log Information taken from the 
Cockfield well at SWMU#7 site l 

. ' ~ ~-

'!·: 

'0 

lii 
0 
> 
II.. 
0 .., 
.C.· 
u 
1/) 

0 -• N 

j_ 

-. ·' . ~ 

-"' 0 
0, 

'0 
·Iii .. 
0 
N -!2 

I -' 1-
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EnSafe/AIIen & Hosha/1 Monitoring Well 07MW01LS 

'~":"Pr"""o;ect:"""':"·~NAS~~Her!plis~, ~-------------ofi-"":'L .. oca"""":"!"'titri'""~-Mit'l:-::::""'gt"":'ot,_~~-TN.=-:-.~. 5WJII=· :-:o=T; .. •:-:-=_~:-._:"":_ --=-N-~t26:=o:_=-------J 
Project No.: I'KJ094 · .- · &nace EleVation: · 283.15 feet msl .. 

Stcrted at 1015 on 2-D7-95 
_ .. . Call>leted at on2-G7-95 

PJno Method: Rotasarc 

Geologst Ben EJn;ntey 

"• ' / 
• '10-

1 

It\ 
.... ·. 

·.~··· ~~f·; 
'f.>: ·'' . . 

20-

_u\ -
· rr \ -. 

~· .. ' 

30.~ 

-··· 

.'_. 

35-

40~ 

2 100 BG 

3 100 BG 

ML 

TOC Elevatiat 284.74 feetmsl 
Depth to GrotildwatEir: 2!10 teef\ ·· 
Gr~er ElevatiOn: 263.64 feet ms1 

Meastrect-. 3/31/95 

Total DePth: 20.0 feet 
Wei Screerc 10 to 20 teet 

GEOLOOIC CESCRIPTION .. 

Clayey slit, grayi$h blue. green, moist. · , 

Clayey slit, moderate brown, medium stiff.-
: i 

Clayey silt, moderate brown to dark yellowish 
brown, mottled pale yellowish brown •.... : 

i: 
Clayey silt, light brown to reddish brown, stiff, 
dry, 

Clayey silt, moderate brown, stiff. 

Log information -taken from the boring for 'the 
Cockfield well at SWMU#7 site t · 

.·,··.· 

1 
E WELL DIAGRAM 
:~ . '.,:,_; 'pii 

. 

-·· ,._ 

S1:c< 
-..:-

:6 
Q) 

0 
"' u 
> a.. 

j_ 

.. - .. 
··-·· 
.. - .. 
:; -: 

·.: =·; 
.. - .. 
:-: 

IIi. -::> 
0 
0, 

-4-
ltl 
Cl> ., 
Cl> 

~ 
0 
'E 
Cl> 

T 
'0 c: 
ltl 
II) 

0 
N --52 

1 
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.. . 
EnSate/A'Ilen& Hoshall, Monitoring.· wen. 07MW01C 

GEOLOGIC l:EscruPTION. 

Clayey sRt, grayish blue green, mois~ ' 

146 

.... _. 

2 89.4 
80 

55 

9.1 Clayey snt~ moderate brown, medium s~ff • 

.. 

6.3 .. 

2.9. Clayey· silt, moderate brown to dark yelilowish ML · brown, mottled pale yellowish brown. 

24.8 ) 
100 

12.3 Clayey silt. light brown to reddish brown. stiff, 
dry. 

10 0.3 

II BG Clayey silt, moderate brown, stiff. 

12 BG 

100 BG i-,j' 
Clayey sand, fine to medium, dark yellowish 

BG 
brown to light brown. 

15 BG 

16 BG sc 

17 BG 

18 95 BG 

19 BG 
\. 

GP 
20 BG 

.....I-
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65 

EnS ate/ Allen & Hosha/1 Monitoring Well 07MW01C 

.' ,GEOLOGIC CESCRIPTION Will DIAGRAM 

22 

23 

24 

25 

26 

27 86 Gravelly sand, coarse, grayish orange to 
yellowish orange. 

Cl 
c 

28 90 BG Cii 
ID 
u 
ii 

29 0.8 .! ., 
io 

30 'tl 
c -ID " 0 
u I;, 

31 1.0 > 
0.. 

0 

"'' 32 0.6 ~ 
u 

1/) 

33 0.8 e 
sc N 

34 0.8 

35 86 Sand clayey, fine, pale yellowish orange to 
moderate orange. 

36 86 Silty clayey sand, fine, medium gray to olive 
gray, contains marcasite nodules. 

37 8G 

38 87 86 Sand, fine, yellowish gray to light gray, lignite at 
79.5'. 

39 86 

40 BG 

Page 2 of 3 



EnSafe/AIIen··o; Hosha/1 ·· . Monitoring "Well 07MW01G 

Page 3 of 3 



{ j 

) 

EnSafe/AIIen & Hosha/1 Monitoring, Well 07MW01UF 

80 BG 

ML 

2 100 BG 

GEOLOGIC CESCRIPTION , 

. ~ ... 

Clayey silt, moderate brown, medium stiff. 

Clayey silt, moderate brown to dark yelllowish 
brown. mottled pale yellowish brown. · · 

Clayey silt, light brown to reddish brown, stiff, 
dry. 

Clayey.sill, moderate brown. stiff. 

3 100 BG ~!W---+------------......;...-----1--~lA 

4 95 BG 

sc 

Clayey sand, fine to medium, dark yellowish 
brown to light brown. 

WELL DIAGRAM 

c:: '0 
Ql Iii Ql 
t; .., 
., 0 
0 N ...... 
> S2 Q. 

0 

1 Oi 

0 
c:i 

1 
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EnSateVAIIen·& Hosha/1 Monitoring. Well 07MW02LS 
.. Boring 07MW02LS 

Stcrted at tin2-07-95 .. 

Geologst: Ben~ '.: . ·• 

90 BG 

ML 

2 100 BG 

3 100 BG 

35-

40-

Stifate EleVatiOit feet mst ·· 
toe EJevaticn teet ms1 

'c. 

GEOLOGIC rESCRIPTION 

·• ' 
... Clayey sili, graYtsh green with dark :Yeuow 

brown. . ·: · 

Clayey silt, dark yellowish brown to light olive 
gray. 

Clayey silt, dark yellowish orange to light brown, 
medium stiff, dry. · 

End of boril'lg at 20'. Molntorlng well closed in 
place on 3/07/95 due to the absence of . 
groundwater. Well was closed by Clrlnlng out the 
well and grouting up the remaining borehole. 

: . .-· 

··~-···· 

··~ 

wELL DIAGRAM 

T· ~~ 
.a... 
o·. 
~ a 

·CQ 

•· 

t 
r-'- : - : 

.. -·· 
r_.' = -~· . 
/~ ~: 
-:~~{ 
/I=::: 
:-. 
~ 

-::0 
0 a, 

l)' .-

JJ 
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EnSafe/AIIen & Hosha/1 Monitoring Well 07MW02UC 

C_j 



. '.' ... 

EnSafe/AIIen & Hosha/1 ·Monitoring::~WeU07MW02UC 
I 

Proiecl: NAS Hetr;:#s '. . . . . 
Proiee:t No; MXJ94 . · · _ .. 

:'45' ' 22 _,.,.·. 
·.·· ':\ 

... 
. ·: 

50 

i· 
60- ,: 

65.;, 

70.:. 

23 

24 

25 

26 

28 

29 

30 

31 

32 

33 

34 

35 

36 

SU'face EJevatiort 28361 feet msJ · · ) 
Toe EJevatiat 283.18 feet ms1 
DePth to Grotndwater: 26.99 feet 
.GrCUKiwater EJevatiort 258.19 feet ms1 
Total Oepttc 125.0 feeJ·: '· 
Wei Screen: tJ6 to ttJ feet • 

· GEOLOOIC rESCRIPTION 

San_d, coarse, gravelly, grayish orange to dark 
yellowish orange, gravels up to 2" In diameter; 
. ' 

Sand, fine, Ught gray to pale yellowish orange, 
with light gray clay lenses. 

Meastred: 3/JV95 

WB..l DIAGRAM 

~ 
' 
.. ~ 

.. ~ 
;---

1:1) 
i 

1: J ... 
!It 
u 
ii ., -. ., 
i'o 
'0 -1: 
Ill "' 0 
u e;, 
> a.. 
0 

"' .si 
u 
(/) 

ci ~ -· k 

~ 
~ 
~ 

~ 

_._ ~- j_l 
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. EnSafe/ Allen & Hosha/1 · MQQitoring~-Welr 07MW02~C 

~7 90 BG 

SM 

9 95 BG 

OL 

· GEOLOGIC rESCRIPT.lON 

Silty sand, fine, light olive gray to 
conatains dusky brown clay lenses. 

Lignite laminations from 9~'-95'. 

Marcasite present at 98'. 

Clay, dusky brown, hard, waxy, with thin sand 
laminations. 

WELL DIAGRAM 

Co 
'0 c 
ID 

tJ 
> ... 
0 
~ 

~ 
(.,) 
(/) 

g 
C\o 

c cu 
cu u .. 
tJ 
> ... 
c; 
-;; 

0 
0 

-=> 
0 
0, 

-c: 
.2 
c 
cu 

..A.. 
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EnSafe/AIIen,& Hoshall Monitoring Well 07MW02UC 

.. ' . GEOLOGIC CEsauPTION ·/ 

End of boring at 125'. 

)' 

. ''; 

····:-
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;.,.. 

t 

) 
./ 

•i··. 

-~· 

·' EnSafe/AIIen·,·& Hosha/1 ~-"'Monitoring Well 07MW03LF 

40 BG 

2 120 BG 

3 100 BG 

4 90 BG 

5 90 BG 

7 100 BG 

:~: 
·[j 

~ 

ML 

sc 

GEOLOGIC rESCRIPTION . 

Clayey silt, moderate brown to moderate · 
yel!owlsh bf:own, moist. • : .. 

Clayey silt, olive black, moist, soft. 

Clayey silt, dark yellowish brown, medium stiff. 

Clayey silt, moderate brown with yellow gray slit, 
organics. 

Clayey silt with sand, moderate brown. 

Silty clayey sand, yellowish orange to yellowish 
brown. 

Silty sand, yellowish orange to reddish brown, 
fine to medium grained. 

Will DIAGRAM 

Page I of 2 



~- .. 

'"':.; 

;· · ;Monitoring: WeiL07MW03LF I 

·t:; ' . 
iii ' ' ' 

Sand, medium to coarse, grayish or~ge: to. 
yellow gray, with gravels. ' · · · 

·-_; 

'well.'· DIAGRAM 
: .. ;~ .. ~:- : '/; ·.::: . 

_,, ... __ .,_ ·.· .. 
. . "" ... - ;- ,_ -~ •-~' ':· 

~.· · .. ~ 
., ... 
Ill· 
u. 

I 
io· 
'0 c 
111. 
u;· .. 

&: 
0 • 
.t:. 
u 
(/) 

ci -. 
~· 

:.. I 

'• 
: . 

" 

·'.I- ,;, 
:_:- ~ 

:.- .·. 
.: - . 
.":: ::. 
: - :. .. -.. 
<~: ~-
··-·· _._ . 

. :. -..... 
... : ~ 
. ·-·· 
.... : _-:._ 

... :; 
. -. 

i ., 
0 
N -g 

lj sc SHty sand, fine, yellowish orange to ~now gray. 

---~_._.~~~~~~------~------~-----L~-~8~----~-~-·~1 
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i )' "- . . .. 

<. _y 

I 

EnSate/AIIen & 

ProjeCt NAS W!tTpfis 
Project No; MXJ94 

Started at moon 2-07-95 

.. ~ed at 1500 M2-14-95 

O'tng Method: Rotascrie 
· lltlg Colrpany: North Stw £:nng · 

Geologst Ben BrSJtley 

(.) 

~ ~ ~ § 

·;=.~ ~w 1-W 

i ~ 1 I :1~ i~ fie ~~- rn ~ 

:•. .;.· 

~ 
.. 

,. 
-.. 

. 

5- f-- 1 -40 86 

X 
10..; f-- 2 120 86 

X 
15- c----' 3 100 86 

X 
20-~ 4 90 BG 

25-

30-

35-

40-' 

·-· 

Hosha/1 Monitoring: We,ll 07MW03_LS 

Locatia'l: Hk'igtori, TN SJNJ#7.--:~J:F126, ... 
Sui ace EleVation: 283.Bfteet /1lSI ·. 

...... 

TOC Elev'atiC:n: 283.47 feet inS/' 
..... ,. . . ·' 

::~ '.· ~ 

Depth to GrOlfldwatei-: · 13.KJ feet. .... ~---- Mea$i.Ject ~ 3/31/95 
Gro.ndloiatei El9vati00:· 27(Jj7 feet ni-;1 

.. . .. 
'L"• . _ .. _,-, 

TotcifDepth: 20.0 feet: : · ·· 
.. .. . . ~ -

.. . ::.· 
Wel5creen: KJ to 20 feet 

.. 
-:.-.; ~ ."I • .. 

'R 

~ I d GEOLOGIC CESOUPTION WELL DIAGRAM 

= -~;- -..-" piii 
~ . · .. .. 

,. ·-··-·· 
~ •" 

Clayey silt, moderate brown to moderate 
yellowish brown, moist. 

::> 
0 
0, 

_y_ 
iii 
Cl) 

'!0!. 
., 
.!! c 
0 

~ c 
~ 

Cl) 
.0 

T ML ... r- :. _ .... 
:- . 

. ·.-.··. :-. 
c:: -
Q) /: ~{ '0 Cl) <:: 
(:) :- ID 
Cl> 

.., 
(.) 

·.: -·: 0 
> N 

Clayey silt. olive black, moist, soft. ... .._ 
- 5! 

:2 -

1 "' ··-·· 
: - . 

0 

:-~ ~\ ci 

j_ 
263.8 

Log information taken from the boring for the ~ 

Cockfield well at SHMU#7 Site 3. 

,·. 
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'.£f1Safe/A11en·' & Hoshall Monitoring>Well 07MW03UC 

!·· 
~ 

Clayey· sUt;. moderate brown to 

BG 
yellowish brown, moist. 

BG 
40 

BG 

4 BG 
,. 

5 120 BG '.:·.· 

6 BG 

7 BG l' 100 ML Clayey silt. olive black, moist, soft. 
9 BG 

10 BG 

II 90 BG Clayey silt, dark yeUowlsh brown, medium stiff. 

12 BG 

13 BG 
90 Clayey silt, moderate brown with yellow gray snt, 

14 BG organics. 

15 BG 

16 100 BG 
Clayey silt with sand, moderate brown. 

17 BG 
Silty clayey sand, yellowish orange to yellowish 

18 BG 
brown. 

100 sc Silty sand, yellowish orange to reddish brown, 
19 BG fine to medium grained. 

20 BG .. 

21 120 BG ....L. 

Page I of 3 
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EnSate/AIIeo & Hosha/1 . Monitoring: Well 07MW03UC 

'iii 

GEOLOGIC CESOUPTION l WELL DIAGRAM 

~ 
Sand, yellowish gray, fine. 

23 Sand, medium, yellowish orange to yellowish 
brown. 

24 120 Sand, medium to coarse, grayish orange to 
yellow gray, with gravels. 

25 

26 

27 

28 
0) 
c: 

29 75 c;; 
IU 
1,) 

a:; 
30 .!! ., 

iD 
31 "0 

c: -IU :::> 
0 

u 0, 
32 > 

Q, 

0 .., 
33 ~ 

1,) 

Ill 

34 80 e 
N 

35 

36 

37 

38 

39 80 

40 

41 Silty sand, fine, yellowish orange to yellow gray. 

Page2 of 3 



EnSafe/AIIen & Hosha/1 ,~;·:.Monit.oringrWell 07MW03UC 

GEOLOGIC rESCRIPTioN ... . ; 

Clay. dusky bJOWn.to olive gray; with light 
sand.· 

43 

44 105 ~~-~ :; 
.!-.. 0 .... .. 0) 

45 &,. 
'0 c 
Ill 'iii 

46 u, Cll 
> .. 
Q. .! 
0 c 

47 Lignitic from 91'-93'. 
"l 0 
.c. c 
u G! 
Ul 

48 e 
i-..· 

1 
,.!) 

49 105 

+ 50 

51 c 
Ill 
II 

'0 ~ 
u c 

52 
.. Ill 
u .. 
> 0 
II. N 

53 
..; ...... 
o: 5! 
iii 

1 54 100 
o: 

Clay, dusky brown, waxy, contains less sand. c:i+ 

55 
_r 

56 

57 

58 

59 110 
End of boring at 115'. 
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EnS ate/ Allen· & Hosha/1 Monitoring Well 07MW03UF 

.40 BG 

2 120 BG 

3 100 BG ML 

4 90 BG 

5 90 BG 

7 100 BG sc 

:, < .. '.GEOLOGIC rESCRIPTioN 

Clayey silt, moderate brown to moderate : 
yellowish· browll;, moist. 

Clayey silt, olive black, moist, soft. 

Clayey silt. dark yellowish brown, medium stiff. 

Clayey silt, moderate brown with yellow gray silt, 
organics. 

Clayey silt with sand, moderate brown. 

Silty clayey sand, yellowish orange to yellowish 
brown. 

Silty sand, yellowish orange to reddish brown, 
fine to medium grained. 

· · · W8l. DIAGRAM 

'0 

Iii 
"' 0 
N -5! 

1 

iii 
411 .., 
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EnSafe/AIIen, &rHo shall , .: Monitoring::Well Q7MWO(~lJF 

9 120 BG 

Sand, medium, yellowish orange to yellowi~n 
brown. : · : : · 

Log Information taken from the boring ftw the 
Cockfield well at SWMUf7 Site 3~ 

:~·· 

0 
N -g 

j_ 

l j 
J. 
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•· ·- .. 

EnSate/AIIen & Hosha/1_ Monitoring Well 07MW04LS 
. , __ Boring 07MW04LS 

ProjeCt: NAS Metrpfis. : - · .. Locatia'l: ~oo, TN. SWJ#l-~N-~ 

t_) Project No.: fiJ094 .:-. ·· . ·· .. .. •'.· Slrface Elevation: feetmsl 
Started at. 0900 ixii-O![r95. .. TOC Elevaticn feetmsl 

. ._, 
·,_ ... 

c~~ at 09r} «~2-~$ DePth to GrOIJidwater: •. feet ""'~· 
. Measwed: .. 3/31/95 

-D"tng Method: Rotcisqw; . ·. Grculclwatet Elevation: feet msl .•. .- ·--· 

. --Ctfng ~y: iibrlh. Stw Orlrg: · Total Depth: · 20.0 (eet .. • ~- . 
.. .. -

... 
Geologst JacJi CiiTrichaeJ -.. 

.. . 
Wei Screen: lJ to 20 feet · . .-. 

-. 

' u ~- I·~ i'i § m 
'·I- ~i ii ·i 

~ j u d- GEOLOGIC rESCRIPTION s: ~DIAGRAM 
:rlfl ~ i ~-I-LL 

_. 
' ·: 

~~ 0 ~ :JUJ . UJ M &: ·' 

) 

,,;:; 

·~ 
._.,_,.,_ 

.Clayey silt, moderate brown, stiff. 
'-·· . 

II . .•. , 

=f 
' jij 

IL) ... 
- f,-- I 62.5 BG ~ 

·lx 
"2 

-, 
0 c 

·-. 

IL) 
.0 

; 

r •· 

10,-

~ 
2 50 BG ML -I-

._ -' 
· .. -' 0::: -: 

Cll -. '0 Cll· 
t). -··· 0:::: 

10 

"' 
., 

u - ·: 0 

15- f,-- 3' eo BG > c... 

Clayey silt, dark yellow brown. medium stiff, "- -. -
IX 

.. - ·- g 
moist. 

..,: :-. 
0 . - ':. 

1 . ·' -.; -·· 
Ci -- -.·. 

Clayey silt, moderate yellow with reddi~h_ brown, 0 .:=: 
hard. l_ 

20- "'-,-,-- 4 80 BG ·.:-~_::· 
Log information taken from the boring for the 
Cockfield well at SWMU#7 Site 4. Monitoring well 

I 
closed in place on 3/07/95 due to the absence 
of groundwater. Well was closed by (!riDing out 
the well and grouting up the remaining borehole. 

25- ;. 

30-

35-

40-

.. 
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€nSate/AIIen & Hosha/1 · ·Monitoring W,ell 07MW04LF 

62.5 BG 

2 50 BG 

ML 

3 60 BG 

4 80 BG 

5 80 BG 

sc 
6 110 BG 

GEOLOGIC rESCRIPTION 

Clayey slit, moderate t>rown, 

I ' ~ 

. Clayey silt, dark yellow brown, mediunt stiff, 
moist.. 

Clayey silt, moderate yellow with reddish brown, 
hard. 

Clay, silty, trace sand, very fine, moderate 
reddish brown, stiff. 

Sand, clayey, silty, finely micaceous. moderate 
reddish orange to moderate n!ddish brown. 

Sand, very fine to fine, silty, clayey, laminated, 
small clay casts. pale orange to moderate red. 

WELL DIAGRAM 
':! 

Page I of 2 



EnS a tel Allen & Hosha/1 .. Monitoring .Well 07MW0,4LF 

l ) 

I I 
m 

GEOLOGIC CESCRIPT10N d 
.·~~. 

WaL DIAGRAM 

~ ~ 
:.~· 

0 ?.• 

M !i: 

i :I 

sc Sand, very fine to fine, silty, some clay; dark 
yellowish orange to grayish orange, ~ei. ' 

7 105 BG 
Sand, gravelly, clay balls. grayish orange to 
moderate yellowish brown. "ii 

.!! -.., :::> 

.io 
0 
C» , 

c: 
Ill 

u 
> c.. 
0 .,. 

iii 
.s::. Ill 
(.) "' 

) 
(/) .!! 

8 100 BG g '2 
Sand with gravel, fine to coarse. grayish orange 0 -c-., c: 
to moderate yellowish brown, wet. Ill 

+ 
u 

GP t 
j_ 

c: 
Ill 

~ 
(.) .., 
u 

9 100 BG Gravel, sandy, moderate yellowish browll to dark 
> 
11. 

yellowish orange. :2 .., 
0 
0 

1 
Log information taken from the boring fo( the 
Cockfield well at SWMU#7 Site 4. . . 

. ' ;<.~ 

.F 
10 100 BG 

...... 
··' 
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. 

En Sa telA/len & Hosha/1 -Monitoring WeU 07MW04C 
(007G04UC) 

J) 

GEOLOGIC CEscRIPTIOt•f WELL DIAGRAM 
-~·---- . 

',:~:. ~ 

Clayey slit, moderate brown, stiff. f:-: 

I. BG - -:' . .' 

2 BG 
3 62.5 BG 
4- BG 

BG 

6 50 BG 

7 BG 

8 BG ML 

60 Clayey silt, dark yellow brown, medium .stiff, 
9 BG molsL· · 

BG Clayey silt, moderate yellow with reddish brown, 
hard. 

II 80 BG 

12 BG 

13 80 BG Clay, silty; trace sand, very fine, moderate 
reddish ·brown, stiff. 

14 BG 
Sand, clayey, silty, finely micaceous, moderate 

15 BG 
reddish orange to moderate reddish brown. 

16 BG 

17 BG 
sc 

18 110 BG Sand, very fine to fine, silty, clayey, laminated, 
small clay casts, pale orange to moderate red. 

19 BG 

20 BG 
.....L 
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EnSafe/AIIen & Hosha/1 Monitoring_ Well 07MW04C 

(} 

~ 1 GEOLOGIC CESCRII'TION WB.L DIAGRAM 

~ 
-M ~ 

.. ,---~~ 

·; 8G ·:-:-:-} 

sc Sand, very fine to fine. silty, some ctayi dink 
22 8G yellowl~h orange to gray~h orange. ~e't 

-- ... 
23 105 8G 

Sand, gravelly, clay balls, grayish orange to 

24 8G 
moderate yellowish browri; . - . 

25 86 

26 86 

27 86 

\ 01 

28 100 8G ··:·;~,_.:· 
c: 

r iii 
/ Sand with gravel, fine to coarse, gra~'i,sh' orange CO-

to moderate yellowish brown, wet. u 
'il 

29 86 _, .2! 
GP ., 

io 
30 86 , 

c: -ID "' 0 

.··~ 
u 1;, 

31 86 > 
'. 

Q. 

0 
'If 

32 86 Ji.. u. 
1/) 

33 100 86 Gravel, sandy, moderate yellowish bro~n to dark 
e 

yellowish orange. N 

34 86 

35 86 

36 86 Sand, very fine to fine, silty, clayey, laminated, 
light brownish gray to grayish browno,stlff, 
micaceous, moist. 

37 86 
,._ 

38 100 86 sc Sand, very fine to fine with claY streaks, pale 
orange to yellowish gray stained dar~ yellowish 

39 8G orange. ..· .. 

40 86 
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EhSafe/AIIen & Hoshall · Monitoring\Well 07MW04C 

.GEOLOGIC CESCIUPTICN 

. . . .0·:~<~( 
sand;'very fine to fine, with clay str~aks-,· 
yellowish gray to very pale orange, stBin:ed dark 

· yenowlsh orange, very wet. · : · 

S~d. v~y fine~~o fine, dayey, laminated, pale • 
brown to moderate brown; wet. 

Sand, very fine to fine, .laminated, medium gray 
to grayish brown, with occasslonaiiiQnlte chips. 

.::<-

.. ·-.. 

Cll c 
"ii 
ID u 
ii) . 

.!! ... 
io 
'0 c 
ID 
(.J 

> a.. 
0 
~ 

.c u. cq· 
d. -N 

} 

.... 
"' 0 
61 
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EnSate/AIIen & Hosha/1 Monitoring Well 07MW.04C 

~ § 
'iii 

1 ~· -~ 
8 I 

. · GEOLOGIC rESCRIPTION 
--~ 

WB.L DIAGRAM 

~ ff ~ M 

BG Sand; very fine to fine; clayey with lignitlc:chips, 
- light brownish gray to grayish brown, clayey -"' .!! 

zones are stiff, wet. 
0 

62 BG 0,~ 

63 100 8G 

+ 
t] 

64 8G r 65 8G 

sc c: 
QJ 

66 86 
QJ 

l:; '0 
c: ., ftl 

(.) .. 
67 86 > 0 

"- "' ...... 

) - 52 0 

68 120 86 
;;; 

Sand, very fine to .fine, lignitic, light brownish ·o 
gray to grayish brown, .cohesive in cla,yey zones, ci 

69 86 wet. j_ 
Lignilic, dusky brown, hard. 

70 8G 

71 8G Clay, silty, traces of sand, laminated dark 
brownish gray, color changes below 141', stiff. :;< 

0 
CL 72 86 

ftl 
D 

73 100 86 1 
End of boring at 145'. 
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··EnSafe/ Allen &··Hosha/1 Monitoring Well 07MW04UF 

/ 

82.5 BG 

2 50 BG 

ML 

3 60 BG 

4 80 BG 

5 80 BG 

sc 

6 110 BG 

GEOLOGIC CESCRWtlON · 

Clayey silt, moderate t>ro~om, stiff. 

Clayey silt, dark yellow brown, medium stiff, 
moist.. 

Clayey silt, moderate yellow with reddish brown, 
hard. 

Clay, silty, trace sand, very fine, moderate 
reddish brown, stiff. 

Sand. clayey, silty, finely micaceous, moderate 
reddish orange to moderate reddish brown. 

Sand, very fine to fine, silty, clayey, laminated, 
small clay casts, pale orange to moderate red. 

til 
.E .. 
Ill 
u 
ii 
.! 
"' 

1 

) ! 

iii 
Q) ,., 
u -c: 
,g 
c 
u u 

t 
'0 

i .. , 

...J._ 
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·, )'' 

·EnSate/ Allen & Hosha/1 Monitoring Well 07MW04UF . . 

sc 

GEOLOOIC I:ESCRIPTION . 

Sand, very fine to fine, snty, some clay:(fark 
yeUowish orange to grayish orange, we~ · . 

Log information taken from the boring for the 
Cockfield wen at SWMUI7 Site 4. 

WEl,.L DIAGRAM 

Page 2 of 2 



·EriSate/AIIen & Hosha/1 Monitoflng WeU,07MW05LF 

75 BG 

2 60 BG 

3 tOO BG 

ML 

4 90 BG 

5 90 BG 

6 90 BG 

sc 

Clayey silt, moderate brown to yellowlllb 
trace of organics. 

. . ~·· 

; . 
:·:. 

Clayey silt, dark yellowish brown, stiff, hard. 

Sandy clay, fine, medium light brown, soft, wet. 

Silty sand, medium. light brown, grayish orange to 
yellow gray. 

J 

Page I of 2 
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EnSafe/ Allen & Hoshall Monitoring Well 07MW05LF 

GEOLOGIC CEsrniF?TION WELL DIAGRAM 

Silty sand, mediUm, YE!ilowish orange to light 
brown. 

Sand, medium, micaceous, yellowish orange to 
light brown. 

Sand, medium, grayish orange, micaceous. 

Gravelly sand, coarse to very coarse, dark 
yellowish orange. 

Log information taken from the boring for the 
Cockfield well at SHMU#7 Site 5. 

0) 
c 
r;; 
10 
u 
Qj 
~ 
"' 
io 
"0 c 
10 

u 
> a... 
0 
~ 

~ 
u 
If) 

e 
c-., 

:Q ., 
0 
c::i 

1 

a; 
u .. 
.!! c: 
0 -c 
u u 

'0 

Iii ., 
0 
C\1 ...... e 
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EnS ate/Allen· & Hoshalr Monitoring Well 07MW05LS I 
·~ .. 

ProjeCt loJitSHenpfis· . ~, . : Loc:atiat HfrQt~ TN. SIHJIIT;.;., ~N-i26 
Pro.;ect No; MXJ94:· Srfac:e Elevatiort 282.65 feet msJ·. ·l< :· .. 

•. J 
S.tcrted at onl-09'-95 · TOC EJevatial: 282.43 teet mil 

~ 

' 

.. Ccnpleted at. on2-21-95 Depth to Groll'ldwater: teet->- Meastred:•., 3/31/95 
[)ffla Methoct .RtitasaW; . :.,1 ._ ... GrCUldwatet Elevation: feetmsl · ... ·.····.·· 

~ ~ f'JOrlhStar~ Total Depth: 20.0 teet .·.·,. 

~t .Jac!c Ctrnichae/ ·. Wei~ 1Jto20feet ,. 

b ~ ! § 
: l .---~-

! ! GEOLOGIC rESCRIPTioN. 
i=~ ii i I .. ~.--·. 

wat.DIAGRAM 

li! = ' 
-~iii ··r.n M ~ g ·.:~.-

.. 

' Clayey slit, moderate brown to yellowish'.:~own, 

·~· 
.. 

=f= trac~ of organics. ~- .. • .. 
,. ·,. ·: 

jij 
.;.·. u ... 

~~ 
I 75 BG u :e ... -. ' .2 

., 
c 
u 
&l 

r ''.10-~ 2 60 BG ML . -1-

IX 
.. -.· . :-. 

c -' 
: 

u ~ 
:, 

111 - ·. c 
lj !f-. 

.; ~-
.. -·: 

., 0 ' I 

.·15-~ 3 100 BG > \ I.· 

Clayey silt, dark yellowish brown, stiff, hard. Cl. .... 

••x 
- ' 2 

0 -. - -~ 

1 
o; _ .. 
0 -. -·· 
0 - ·: 

·" j_ 
:'20:;" '-- 4 90 BG .-,A :::::: :· 
.. ; :• Log Information taken from the borinQ for the 

Cockfield well at SWMU#7 Site 5. 

25-

30-

35-

40-
I 
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EnSafe/AIIen & Hosha/1 ·Monitoring. Well 07MW05UC 

!l ' )' \_, __ ' 

I A 
ffi 
ti' ·· GEOLOGIC rESCRIPTION. WELL DIAGRAM 

0 ~ M ~ 

Clayey silt, moderate brown to yellowish. brown, 
'' trac.e of organi~s. 

BG' 

2 BG 
,. 

75 
3 BG 

BG 

5 60 BG 

6 BG 

\ 7 BG 
i 100 Clayey silt, dark yellowish brown, stiff, hard. 

8 BG ML 

9 BG 

10 90 BG 

11 BG 

BG 

BG lj;. 

14 BG 

15 90 BG 

16 BG 

Sandy clay, fine. medium light brown, soft, wet. 
17 BG 

90 Silty sand, medium, light brown, grayish orange to 
18 BG sc yellow gray. 

., 

19 BG 

20 BG 

Page I of 4 



EnSafe/AHen & Hosha/1 Monitoring Weii,07MW05UC 

§ 
~ GEOLOGIC CESOUPTION 

I ~ 

21, 86 Silty sand; medium; yellowish or an~ t.ci light 
sc brown. 

22 86 

23 86 
Sand, medium, micaceous, yellowish orange to 
light brown. 

24 86 

Sand, medium, grayish orange, micaceous. 
25 86 

26 86 

27 86 01 ) 
60 ~ 

IU 
28 86 u. 

'iii 
IJ ... .. 

29 86 io 
"0 -c 

30 86 10 :::> 
0 

GP 0 ~ > 
Q. 

31 86 0 
~ 

.s:· 
u.:.· 

32 86 1/), 

.g 
33 86 Gravelly sand, coarse to very coarse,' dark 

;_.> c., 

yellowish orange. 
34 86 

35 86 

38 86 

38 8G 

87.5 
39 86 

Silty sand, fine, brownish gray, with thin dark 

40 86 sc 
yellow clay lenses. 

41 86 ~ 
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· EnSafe/AIIen & Hosha/1 .. Monitoring. W.ell Q7'MWQ5UC 

~ ! ~· GEOLOGIC r:ESCRIPnON . 
8 -~.-

l:t! ff ~ M 
:.~ 

.. . . 
.. 

42 BG 
-• . ..; 

43 BG 

44 BG 

45 BG 
/ 

46 86 

47 86 

)! 48 813 Ol 

80 
c: o; 
IQ 

49 86 u 
-a; 
~· -::> ., 0 

50 86 (o 61 
~ 

51 86 sc Sand; fine, brownish gray with dark yellow brown 
ij 
(.) 

clay lenses. > 
Q. 

52 BG 0 ..... 
.c 
u 

53 BG Ill 

g 
54 BG c, 

56 86 

57 BG 

58 BG 

59 86 
90 

60 86 iii 
Gl .. 
.! 

61 BG c 
0 -c: 
Gl 
D 

62 BG 
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i ,. 

'Bnsaf.e/AIIen &· Hosha/1 ·'Monitoring Well 07MWOE)UC 

BG 

64 BG 

65 BG 

66 BG 

67 BG 

68 BG 

69 BG 
90 

sc 

CL 

. . GEOLOGIC rESCRIPTIOI{ 

Clay, dusky brown, waxy, from 119' 
Sand, fine, brownish gray with clay 
described above. 

Clay, dusky brown, waxy, mixed,wlth 
sand. 

End of boring at 135'. 

,..:.,_·.· 

·.~· 
W8.L DIAGRAM 

i:-: 

~---~ ., 
(.) 

'0 
c 

> <0 
~ ., 
cf 0 

N 
-;; ....... 

0 
g 

Q 

l_ 

.J. l' 
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EnSate/Allen & Hosha/1 Monitoring~: Well. QJ~W05UF 

75 BG 

2 60 BG 

3 100 BG 

ML 

4 90 BG 

5 90 BG 

6 90 BG 

sc 

GEOLOGIC rESCRIPTION . 

Clayey slit, moderate brown to yellowish: brown, 
trace of organics. · · .: .. 

. :;_.;. _. 

Clayey silt, dark yellowish brown, stiff, hard. 

Sandy clay, fine, medium light brown, soft, wet. 

Silty sand, medium, light brown, grayish orange to 
yellow gray. 

wru.· DIAGRAM 

'0 

16 .., 
0 
N -52 

1 1 
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. ·; 

Monitorin~r:We!l 07MW05UF I 

_--·~at 0f12-21-.95 '' ' > .··· • ' ·· .. 

r· ... 

f,' ;: 
. JQi-

'75 

80-

' -~ >. WB.l DIAGRAM 

-~~; ··.·.· 
. ·. ; ~- ~ '; :. 

~ 'i §;··-~·-·· 8 JS . --c 

~ ~ ~ 
GEOLOGIC CESCRIPTION , 

,,·' . ; \ ~ 

Silty sand, medluni, 'Yellowish orange lo light 
brown. ; :. 

':,· 

·-·--· ---~,-.-, __ · :?~ ::·•; I 
_.:_: :. '' ~ 
:-· ., 

~ ~ - - .s· tr-__ . ::~~:;: 
l='"'(lii'"'KIII---1--~-~-----.;__--.;__----1-:1''37- ..t . :- ·:· 

Log information taken from the boring for the • ..:...:..:.:.:. 

sc 

Cockfield well at SWMU#7 Site 5. · ·. 

7 60 BG 

I 
Page 2 of 2 
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~ 
\. j 

EnSafe/AIIen & Hosha/1 Monitoring Well 07~W06LF 

§ 

I 
66 BG 

2 70 BG 

3 70 BG 

ML 

4 60 BG 

5 85 BG 

sc 

. · GEOLOGIC CESCRlPTION 

FiU and brick. 

Clayey silt, moderate yellowish browll;' mo.ttled 
with yellow ~ray. · · 

Clayey silt, olive brown to olive gray, hard, stiff. 

Clayey silt, light brown to yellowish brown, 
medium stiff. 

Silty clayey sand, fine to very fine, yellowish 
orange to reddish brown. 

-"' 0 c;, 
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EnSCJfe/A11en & Hosha/1 Monitoring-Well 07MW06LF 

-' GEOLOGIC rESCRIPTION .. .· waL DIAGRAM 

6 54 BG Silty. sand, very fine to fine, traces of clay 
casts, grayish orange to pale yellowish orange. 

sc a c 
-.; 
CD 
u 
'ii 
l! :; ... 
Co 

0 

& 
"Q c 
CD 
u )-i > 

7 
G. 

Sand, fine to coarse, pale yellowish bfQWn to 0 
'If 

moderate yellowish brown. ..: 
u rn 
e 
c, 16 ., .. ., -c 

.2 
r:: ., 

u 
8 70 BG 

GP 

c: ., ., 
"Q u c: .... Ill 

u 
., 

> 0 
G. N ..... 
~ 5! .. 

J 
9 100 BG 

0 
0 

1 
log information taken from the boring for the .. 
Cockfield weD at SHMU#7 site 6. 
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EnSale/AIIen & Hosha/1 Monitoring- Well 07MW06LS 
•. · .. ,•'(. 

-·· ,. ' 

PrQieet NA5Menptis Locaticii: ~on. TN. 5w.l#l-~ '*"126. 

Pro~ No.: NJ094 ·' SU'fac:e EJevation:. 284.33 teet nisi ······ .... ; 
·. 

Stcrted at 0820 on 2-KJ-95 TOC Elevatic.n: 288.31 feet msl·. ... 

Caq)leted_ at 00 on 2-14-95_ 12.49feet 
.. 

.· MeaSlrect -- 3i31/95 .• Depth to Grandwater. '. 

_[)'Illig Metho¢ Rotasa:i¢'· GrOlfldwater ElevatiOn: 273.Bs f~·.irlsl 
_oq Corrpclly; f.krlh ster IJdfng .. Total Depth: 20.0feet . :.·.:·. 

Geologst Ben 8ra'J.tk!Y -· Wei Screen: KJto20 feet .. 
,. 'il 

~ 
....J 

~ ir § 
~ 

f 

~Iii 
8 ~ ~ 1 I 

GEOLOOIC rESCRIPTION s: WELL DIAGRAM gi ii 
w 8 ' 

.... "' i ~ ~ ~ ~ ·--r- . iii 
~ti :::Jcp fJ) ~ 

!c·'• .•· 

·~ ~- ,_ 

.. • !':. 
Fill and brick. + 1·:; .:· 

I·':·.: iii 
I ee BG QJ 

I Clayey slit, moderate yellowish brown. mottled .. 
j with yellow gr!!IY· . .! c 

5- 0 c 
QJ 
£1 

,;_ 

J ·\ 

r '\ .-:.·-·: 
~:: . 

10 r:-:- 2 70 BG ML 1- f-

~ 
:-. 
.. - .. 

c ' QJ ··- . 
QJ -<:=·:- '1:1 

0 
c 
CD 

i ., "' .. 
u . -. 0 . lli-~ > . - : N 

3 70 86 a.. :- ~ 
...... 

IX 
.... .. - g 

. -~- 0 - •. 

1 
&;; ··-·· 

.. C! ... = .~. 
: :-

0 -
I j_ /~ 

.• -'20-~ ,z;..tJ . ·' ·.- ;: 
Log information taken from the boring tcir the 
Cockfield well at SHMU#7 site e. 

I .. ,· ... 
.. 

. 25- : 4 eo BG 

~ .. 

30-

35-

40-
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· EnSa fe/Allen & -Hosha/1 ·• .Monitoring -Well 07MW06UC 

! 
§ ~--~ GEOLOGIC I:EsrnlPTION 

~ ~ ~ 
Fill and brick. 

,; 

66 Clayey snt. moderate yenowtsh brown. :moiued 
with yeUow gray. · - ,, 

BG - .. 

2 BG 

BG 
70 

4 BG 

5 BG 

6 70 BG 
).' 

7 BG ML 

8 BG 

BG 

BG 
Clayey silt, olive brown to olive gray, hard, stiff. 

11 60 BG 

12 BG 
Clayey silt, Ught brown to yellowish brown. 

13 BG medium stiff. 

14 BG 
85 

15 BG 
Silty clayey sand, fine to very fine, yellowish 

16 BG orange to reddish brown. 

17 BG sc 

18 BG 
-= 
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EnS ale/Allen &· Hoshall Monitoring Well 07MW06UC 
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EnSafe!AIIen & Hosha/1 Monitoring· Well 07MW06UC 
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EnSafe/AIIen &.Hosha/1 Monitoring Well 07MW06UF 

66 BG 

2 70 BG 

3 70 BG 

ML 

4 60 BG 

5 85 BG 

sc 

GEOLOGIC IESCRIPTION . 

Fill and brick. 

Clayey silt, moderate yellowish browr{~nottled 
with yellow gray. ,:· ' 

Clayey silt, olive brown to olive gray, hard, stiff. 

Clayey silt, light brown to yellowish brown, 
medium stiff. 

Silty clayey sand, fine to very fine, yellowish 
orange to reddish brown. 

WELL DIAGRAM 

··~ 

01 ·c:::. 
;;; 
Ill 
u 
Gi 
.!! ... 
in 
'0' c::: 
Ill 

u 
> a.. 
0 
'Q' 

.!!. 
u 
(/) 

e 
~ 

+ 
j_ 
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·EnSafe/AIIen & Hosha/1. Monitoring wen 07MW06UF 

6 54 BG 

7 100 BG 

GEOLOGIC c:ESCRIPTION .. 

SC Silty sand, very fine to fine, traces of clay 
casts, grayish orange to pale yellowish orange. · 

Log information taken from the boring for ·the 
Cockfield well at SWMU#7 site 6. 

j_ 1 
)' 
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1 
/ 

EnSafe/AIIen & Hosha/1 Monitoring Well 07MWQ7LF 

>-

I 1 
0 

M li: 

1 125 86. 

2 TO 86 

3 80 86 

4 65 8G 

5 90 8G 

§ ~ 

~~ d 
~ 
,_., 

ML 

·.GEOLOGIC CESCRIPTION 

.. Clayey ~lit, moderate yellpwish brown, 
mottled_ with yellowish gray snt. 

Clayey silt, light olive gray to olive brown, soft, . 
moist. 

Silty clay, light brown to moderate yellowish 
brown. 

~~--r-----------------~--~~----~·~ 

sc 
Silty sand, moderate yellowish brown to dark 
yellowish orange, stained reddish bro-wn~ 

Page 1 of 2 



EnSafe/Allen o:..Hosha/1_. Monitoring· Well 07MW07LF 
I 

. r-·. 50~ 

;:. >II\ 
1:· .· .. • 
!:;:: ss~L_, 

·ll; ·1r1· · 
·-1!:: I~} 

I··. eo,;, •.. · 

·· · II . 'It \ 

70-

1/\ 
75-1>< 

P'--

80-

7 

8 

9 

.. ' .. 
TOC Elevatien: 283.88 feet tnsJ .•. · .. ·. 
Depth to GrtuldWater: 25.88 feet , · MeSsliEi.<t .. 3/31i95 
Gralldwater Elevation: 251.82 teeitrisl 
T ota1 Depth: 71.0 feet;: · 

Wei Screen: 68.0 to 78.0 feet 

·-GEOLOGIC CESCRIPTION 

·Sand, fine to medium. .silty; grayish orange to 
dark yellowish orange; at 39' there is some gray 
sand. · · 

Sand and gravel, fine to very coarse grained, 
grayish orange to dark yellowish oran~e. 

WELL DIAGRAM 

-
~ 
~ 

' ' 

-J-

Sand with inter disbursed clay, fine to medium 
grained. Clay is Pinkish gray, moist. 

Log information taken from the boring for the 
Cockfield well at SHMUf7 site 7. 

. - ': 

/:J i 
II :- . 
t; . - ~ 

ti :-~ ~ :~: 
it. . :. -.'. 

0 
0 

1 

:- 4 . - -.. ·.: i= .,. 
··-·· /. = .~. 
:- . . - ~ 

:- 0 

:. -.~. 

'0 

i .. 
0 
N -5! 

I 
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EnSafe/AIIen & Hosha/1 ·Monitoring -Well· Q7MW07LS 

Project ~.: MXJ94 
.. ~-

Stcrted at 1150 on 2-Kr95 < 

§ 

I 

125 BG 

2 70 BG ML 

3 80 BG 

4 65 BG 

: : 

35-

40 

. . . . -. . -~- "•' 

TOC Elevatim: 284.44 feet dtsF~ · · \ : : •· · -

TotaiQepth: 20.0feet _..,,, __ - · · _,;,., .... - . _ 

Wei Screen: no to 20.0 teet . --. ·- ,7 

GEOLOGIC EESCRIPTION 

Clayey silt·, moderate yellowish brown.:·<>tganics, 
mottled with yellowish gray slit. -' 

Clayey slit, ligt~t olive _gray to olive brown. soft, 
moist. 

Log information taken from the boring 'tor the 
Cockfield well at SWMU#7 site 7. 

~ 

c 
Ill 

~ 
0 ., 
u 
> a.. 
..; 
0 ... 
5 
0 

j_ 

-~~ .;. 
··-·· 
)~) 
. -. :- ._ 

-- .· . 

:-. . - ·. 
·..= = ·~-

.. _. 

'0 
c: 
IQ 

"' 0 
N ..... 
g 

l 
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EnSafe/Allen:& Hosha/1 · ·Monitoring -Well 07MW07C 

2 
t25 

3 

70 

6 

7 
80 

8 

9 

10 

11 

12 
65 

13 

14 

17 

90 

18 

19 

0.4 

BG 

BG 

BG 

BG 

BG 

86 

86 

86 ML 

BG 

8G 

BG 

BG 

BG 

BG 

BG 

8G 

BG 

BG 

GEOLOGIC IEscRlPnON~ . 

'Clayey silt, moderate.yellowish brown..on;lanics, 
· mottled with yellowish gray. snt.: '' '· ... · 

Clayey silt, light olive gray to olive brown; soft, 
moist. 

Silty clay, light brown to moderate yellowish 
brown. 

Silty sand, moderate yellowish brown to dark 
yellowish orange, stained reddish brown. 

).\ 
/ . 
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EnSafe/AIIen & Hosha/1 Monitoring Well 07MW07C 
(007G07UC) 

t ) 
Project: NAS·Hi!npliS -~, ·. ' ' ·> .. . Loc:atiCrl: ~on, TN. SWJil -~N-126 

Project No.: MXJ94 .. ~ .. · Slrlcice EJevation: 2BL83 feet ins/ .. · 
Staied at fl50 on 2-KJ-95 .. . TOC Eievatiar 283.94 feet mSI 
Car1)1eted at on 2-14-:95 Depth to Grolndwater. 27.99 feet MeasiR¢ .3131/95 

. JHng Method: Rotascric Grcmdwater Elevation: 255.95 ~~msl 
.. 

.. 
A"IW19 ~y: North Stcr Orik1g · Total Depth: KJS.o feet.:· 

~t Ben Braltley Wei Screeit 92.5 to KJ2.5 teet 
,. 

§ 
'ii 

h 
-' 

~ I ~ ~ ~ 1 ~rn i~ 
w ~- d GEOLOGIC rESCRIPTION · wa.L DIAGRAM 

~~ i ~ ~ ;::::! ~-
:len <en (/) M ~ '" 

·.·~· 20 BG LV·.~ · Sand, fine to medium, sOty,.grayish orarige'tq 
.<::7 dark yellowish orange, at 39' there is sQi)ie gray 

~--.-~ sand .. · 
21 BG ~ .<::7 

~--.-~ 
~ 

45- f-- 22 110 BG 
·. § 

) 

.9; ·' 
.,,_·.· § 

I 23 BG ~-.·~ 
·.-,:· 

~ 

24 BG 
. <::7' ~ 

.. 50- ~--.-~ § 

I/\ 
25 BG -9. ~ 

~--·~ ~ 26 BG .<::7 
~--.-~ 0 ~ 

55- I-- 27 90 BG 
c: 

·. ~ 
-9~ 

o;; 
111 ~ 

1\ I 
u 

28 BG ~--·~ Qj 

.l!! 
-9< 

.. ., 
:•· 

~-.·~ 
~ 

29 BG GP '0 
p. . c: :; 

60- -9< 
111 0 
u e;, 

30 BG ~-.·( Sand and gravel, fine to very coarse grained, 
> 

1/\ 
Q. 

. ~; grayish orange to dark yellowish orange . 0 
'q' 

31 BG ~ 

b~·.·~ u 
(/) 

65- f-- 32 110 BG -9< c:i .... 

I\/ 
b~---~ "' 

33 BG -9< 

34 BG 
p~·.·~ 

70- -9( 

1/\ 
35 BG p~-.-~ 

Sand with interdisbursed clay, fine to medium 
-9( grained. Clay is pinkish gray, moist. 

36 BG p~· -~ 
. <:7< 

75- f-- 37 95 BG ~---~ 

IX 
38 BG -9. 

~--·~ 
,.<:W.3 39 BG m sc 

80- f-- -~ -L-
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E:nSafe/ Allen & Hosha/1 Monitoring Well 07MW07C 
007G07UC) 

GEOLOGIC EESCRIPTION l HaL DIAGRAM 
',~ 

.... 
. ·. Sand, Interbedded with clay, grayish orange,. Cl c: 

then becomes silty sand, very fine grained, clay 
o; 
Ill 

is dark yeUowlsh orange. 
u. 

41 BG 0t' 
11 --. => -~: .· .. 0 • ~ iii 

42 100 BG 
co: 

SU1y sand, with interbedded clay, very fin~ sand, ti''. QJ 

dusky yellowish brown clay to moderate brown, 
c 

~~ 
Ill 

43 BG mottled with light olive to olive gray sand; u 
>. 
~ 

0 ... 
44 BG ~ _p u en '0 

45 BG sc ci c: 
Ill - ... 

~· 0 

46 BG T 
!:' 

..? 

47 120 BG 
c: }) 
QJ 
QJ ... 
u ... 

48 86 u 
> 
~ 

,;. 

49 BG R. .. 
0 
0 

50 BG 
_l 

Clay, laminations of sand, dusky yeHowlsh brown 
51 BG 

CL to moderate brown clay, light olive to olive gray 
sand, waxy. 

52 115 BG 
End of boring at 105'. 
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EtiSafe/ Allen &. Hosha/1 Monitoring Well 07MW07UF 

125 BG 

2 70 BG 

3 80 BG 

ML 

<4 65 BG 

sc 

GEOLOGIC IESCRIPTION 

Clayey_ slit, moderate yellowish brown,· organics, 
mottled with yellowish gray slit. 

Clayey silt, light olive gray to olive brown, soft, 
moist. 

Silty clay, light brown to moderate yellowish 
brown. 

Silty sand, moderate yellowish brown to dark 
yellowish orange, stained reddish brown. 

Will DIAGRAM 
--~ 

Page 1 of 2 



EnSafe/AIIen·& Hosha/1·- .. ,. Monitotin{r:.Well 07MW07UF 

Project~- MJ094 . . 
Stcrted at 1750 on 2-fri/5 · 

Geologst Ben BriTdleY - · · 

.• ,~.~~ 
I;;.-~-----__ :_·· 
1'·_. ':;: . 

.· .: 

::;~'50"~ 

.·· 60~1 ;.:. 
. 1'>- · . 

. .-~ ... 
. 70 

75 

•.\ 

80 

. 7 90 BG 

SLrface EJevatlon: 282.35 feet msl :.;, 

TOC EJevaticn: 283.97 feefliisl · ··. : 

Gralldwater ElevatiOn: 251.8/feetllls/. 

Wei SC:reerr 40.0 to sao teet , > .. , · ·. ·. · 

· · · , · GEOLOGIC rESCRIPTION~ · 

Sand, fine ·to medium, snty~ grayish oranQe;to. 
datk yeHoWishorange, at 39' there Is some gray 
sand. .<'i: 

Log information taken from the boring for the 
Cockfield well at SWMU#7 site 7 . 

~ 

.··-~ 
-~ 

23l9 

war. 

1· 
ii 
IIJ ... 
!.)': i .. 

' ·u-:-
>'• 
cu~--· 

-;· 
-;; 

0 
d 

j_ 

f 

DIAGRAM 

-·· 

------- '0 - i -
.£ .. 

0 - N - ..... - 5! --

1 
-----

·:~_:;· 

I 

Page 2 of 2 



"j'' \_ . 

EnSafe/AIIen & Hosha/1 Monitoring Well 07MWOBLF 

I. 1~0 BG 

2 98 BG 

3 98 BG 

ML 

~ 85 BG 

5 eo BG 

6 120 BG 

GP 

GEOLOGIC rESCRIPTION 

Clayey silt, yellowish brown, 
gray. , 

yellowish 

Clayey silt, moderate brown, moist, soft. 

Clayey silt, olive gray, medium stiff to soft. 

Silt, light olive gray with brown mottling. 

Silt, moderate to light brown, hard. 

Sandy silt, moderate yellowish brown. 

Sand, fine, dark yellowish orange mottled with 
grayish or~ge, silty. 

Sand, pale yellowish brown. 

Will DIAGI3AM 

-:::> 
0 c;, 
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EnSate/AIIen & Hosha/1 : Mpnitoting·.·We.ll 07MWOBLF I 

ProjeCt NAS.HifiTPI'is . ·.··· Loc:atial: f.6lgton. TN. 5ltH.Jrl7 ~ EJtJc#J N-i26' 
Project No; MJ094 . 9rface EleYation: 280.88 feet msl ' ' )! 
Sta-ted at (){}(X) en~~~ TOC Elevatial: 282.95 feet ins/. 

L cat¥lleted at 121) tX1.~24-,95. Depth to Grot.ndwater. 25.88 feet .. Measlrect 3131195 
. .~Method:. R«;j$i;Q/; GrQllldwater Elevation: 257.59 feet msJ -:'.;.-

.l)fnQ ~ tqttJSta-~·· Total Depth: 76feet . . · •. , :.· 
.. r. 

Gedo9st: [)aVid Ladd. Wei Screen: 66.0 to 78.0 feet . . ' ' 

b ~ ·~ I I § 
~ ! 

~ID- ii i I 
GEOLOGIC [ESCRJPTION W8.L DIAGRAM 

~ 
·_ .. ·.~ -

~~·· ~ 
~· 

:;:I(/) M ·. 

L\ 

~ 
··lV·.~ r•• . 

-9< .. . :-· 
Q·.·~ :· 

f.' . .. 
-9< 

: 

. r~.45~ ::~ 

~ 7 80 BG Q-.·~ Sand, flrie, grayish orange to dark yellowish ~;. 

. F 

/ 
-~< orange, wet, scattered gravel. · 

. r:·+. ·. .. Q-.·~ a .e 
.p: .. • u 

.. 
··.so~· ~-.·~ . ii 

II - -I 

If\ 
-9< 

.. "' • 

~ 
0 

~Q-.·~ 
CD a 
'0 

I ' i 
-~< (.J 

v. . ~Q-.·~ > ): A. 

it 55- ¥:- 8 95 BG 0 

-9< 
.., 

Is.·· IV p~---~ 
.s= u 
(/) 

1::·· ci . <:7< GP -
p~---~ ~ iii 

IL 60- .. 

II 

~ 
.. 

. 0.< 
II 

i 

1/, 
p~---~ 0 

._ -c: 

<:7< -~j 
·r< PQ·.·~ Sand and gravel, fine to very coarse grained, 

grayish orange to dark yellowish orange, graveL 
-1-

. 65- 1---- 9 90 BG . 0.< ,.,.,.. 

.I\ I 
~~---~ - ~ 
-9< 

-.·. 

PQ-.·~ i 
:.:. . -

Cll' ··- .. 
. 0.< t; :- '0 

.· 70- .. ·:- .. i 
~~---~ (.J ... 

> -· 0 
A. -. N 

I\ . 0.< ·.:t .... 
0 5! 

Q-.·~ ';; _i: 

J 
C! ··-p'. . :-. -

-9< 0 . -
75~ 10 90 BG Q·.·( l '1--- 1-- :.- .. 

. 9 .'~.: 
Log information taken form the boring for the r.J.:2 
Cockfield well at SWMU#7 site B. 

80- I 
Page 2 of 2 



EnSafe/AIIen &Hosha/1, Monitoring Well. 07MWOBUC 



EnS ate/ Allen & Hosha/1 ~·-. :Monitoring .Well 07MWOBUC 
I 
• 

Sta-ted at ()(}()(}en 2-11-95 TOC Elevaticn: 283.15 teet msJ 
~eel .at 12P en 2-2~95 · · · ·· · Depth to erotrldwater. 26.00 teet · Meastred;. · 3/31195 

D:lng ~ /With. Sta--~. Total Depth: 125 feet• , · · - · 

4S,.,.f--
f. .· ,,- ; 'I 

65-~ 

70-

1\/ 

'!\ 
75-1---

N 
80-f--

20 

21 

BG &~·;·'? 
·P< 

BG ~~-."'? 
·P< 

22 80 BG p~---~ 
. (J, 

BG f'i :' 
~v·:~ 

23 

BG .p, 
~~---~ 

BG ·P< 

24 

25 

26 
~---~ 

BG -~~ 

27 95 BG P~·-·<? 
·P< 

28 

29 

30 

31 

BG p~---~ 
· 9< GP 

BG p~·--~ 
-9< 

BG ~---~ 
BG ~~~ 

{--~ 
32 90 BG · 9< 

p~---~ 
33 

34 

35 

36 

BG .9, 

BG P~---~ 
-9< 

BG p~---~ 
-9< 

BG ~---~ p'. . 

GEOLOGIC CESCFUPTION 

Sand, fine, grayish orange to dark yellowish 
orange, wet, scattered gravel . 

Sand and gravel, fine to very coarse grained, 
grayish orange to d.ark yellowish orange, gravel. 

.} 
.. ··-~·-

·~· 

·P< 
37 90 BG ~-_-( 

86 
i~~r--t-S-a-nd..,.., -si-lty-.--v-er-y-ti-ne-g-.,.ra~-·n-e_d_, d-a-rk_y_e-llo-w-ls-h ---+l(-~104.Q 

38 
~ SC orange mottled with light gray, wet. 

BG ~ 
f'-'U-.:.q...-j 

39 

Will DIAGRAM 

0 .so .. 
Ill 
u 
ii 
~ .. 
io , 
c 
Ill 
(.) 

> 
II. 

.0 .... 

.c.· 
U• 
en 
ci ... -· t., 

-:::0 
0 
6t 

i . 

...LI 
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EnS a tel Allen &. Hosha/1 ·. Monitorjng. Well 07MWOBUC 

~ ! 
§ 

~ 
~ I M IE ~ 

BG ., ... 

41 BG 
' '~ 

·.sand; silty,' very.fine grained, dark y~~~~~ ::., 

. orange to very pale Orange: . . . 

42. 85 BG 

43 BG Sand, silty, very fine grained, dark yellowish 
orange mottled with Hght gray, interbedded with 

44 BG gray clay, wet from 94'-95'. 

45 BG OJ 
.:::: ;;; 
ID 
0 

46 BG ii -ell :::> ·- 0 .. c;, 
\ 47 100 BG Sand with interbedded clay, very fine, dusky Co 

brown to moderate brown, mottled with light olive '0 
.:::: 

BG gray, rare marcasite nodules. 
ID 

48 0 
> 
Q. 

0 
49 BG "'" 

sc ~ 
0 

Ul 
50 BG ci ... 

<-.. 
51 BG 

iii 
52 110 BG Cll .., 

.!! c 
53 BG z c 

Cll 

54 BG u 
55 BG t 56 BG 

.::::· ·'0 
.:::: 

ell ID 

57 110 BG ~ .. 
0 0 
II) C\1 

0 
...... 

> 52 
58 BG a.. 

0 1 ;;; 
59 BG 0 .s. 

Page 3 of 4 



EnSate/Allen '&-/-(osha// Monitor.ing Welh07MWOBUC 

.. 
GEOLOGIC CESCRIPTION wat. DIAGRAM 

~ ... 

Clay, laminations of sand, dusky veUo,wJstt 
to· ~oderate brown clay: liOfit olive to :v•'•e;JJI 
sand. waxy:. 

62 105 BG ~G4---I~---=------;__...:...;.l~~__.;.;.-.j.;t55..9 
End of. boring at 125'. 

61 

·. ·.··: . 

. ·_;· 

.. 
····!'" .. 

'0 a .., 
0 
N -2 

. ..JL 
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EnSafe/AIIen & Hosha/1. Monitoring ,.Well OJMWOBUF 

140 BG 

2 98 BG 

3 98 BG 

ML 

4 85 BG 

5 80 BG 

6 120 BG . 

GP 

· .. • . GEOLOGIC CESCRIPTioN ·. 

Clayey silt, yellowish brown, mottled Yello.wish 
gray. 

Clayey slit, moderate ,brown, moist, soft. 

Clayey silt, olive gray, medium stiff to soft. 

Silt, light olive gray with brown mottling. 

Silt, moderate to light brown, hard. 

Sandy silt, moderate yellowish brown. 

Sand, fine, dark yellowish orange mottled with 
grayish orange, silty. 

Sand, pale yellowish brown. 

1 

-"' 0 
~ 

u 
16 .. 
0 
N .... 
S2 

j_ 
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.. 

•EnSafelAllen i&· Hosha/J·· .· ·Monitoring:Well Q7MWOBUF I 

~t Davjc!Ladd •· ·•·· ·• WeiScreen: 38.0to46.0feet 

ro.: ·· 

75;;. . 

80-

GEOLOGIC CESCRIPTION .-: 

Log Information taken form the boring· for the 
Cockfield well at SWMU#7 site 8. 

' -~ -;- ·. . -·- WELL DIAGRAM 

~ _· 

'j' : l 
: : ~. 

-235 !· 

.;.i 

.. - .. : . 

·:~ ~ -~· . 

·:~ ~ -~ 

:g;;: 

I 
'0 

lii 
U> 

0 
N -52 

j_ 

I.' 
j ' 

I 
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)
. 

\ ". 

EnSafe/AIIen & Hosha/1 Monitoring Well 07MW09LF 

§ 

I 

100 BG 

2 70 BG 

3 100 BG 

4 95 BG 

5 80 BG 

GEOLOGIC rESCRIPTION 

Clayey silt, moderate brown with yellow gray 
streaks, moist, soft. 

ML Silty clay, reddish brown, stiff and plastic. 

Clayey silt, light brown with clay inclusions. 

Silty clay, moderate brown to reddish brown. 

Sand, fine, yellow ora~ge to light brown •. 

GP 

Sand, medium, yellowish gray, micaceous. 

' WELL DIAGRAM 

Page I of 2 



EnSafe/Allen& Hoshall · Monitoring Well 07MW09LF 

GP 

7 90 BG 

GEOLOGIC CESCRIPTION. · 

Sand, Coarse to gravelly, grayish orange to 
yellowish orange. 

Silty sand, very fine, yellowish orange banded 
with yellowish gray. 

Log information taken from the boring for the 
Cockfield wen at SWMU#7 site 9. 

· WELL DIA(;RAM 

-~ 
0 
0 

1 

i 
"' 0 
N -g 

~ ! 
I 
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EnSate/AIIen & Hosha/1 Monitoring Well 07M_W09LS 

Project NAS·Netrplis · ···· .. 

Project No.: NXJ94 
Stcrted at 1550 on 2-11-95 
COOllletecl at on 2-25-95 

. O"fng ~ North Sta-CJtifng 

100 BG 

70 BG ML 

100 BG 

25...; 4 95 BG 

30-

35-

40-

Locatial: MJngton. TN. SJN.J#l- &Mcklg N-126_ 
Slrface Elevation: · 282.89 feet mSI 
TOC Elevatim: 282.54 feet msl 
Depth to Grotlldwater: ri..3o feet 
GrCllldwater Elevation: 26924 feet I11SI. 
TOtal Depth: 20.5 feet 
Wei Screen: · KJ to 20 teet 

GEOLOOIC CESCRIPTION 

Clayey slit, moderate brown with yellow gray 
streaks. moist, soft. 

Silty clay, reddish brown, stiff and plastic. 

Clayey silt, light brown with clay inclusions. 

Log information taken from the boring for the 
Cockfield well at SWMUf7 site 9. 

Meaue¢ 3/31/95 

waLDIAGRAM 

-t-

<:: 
QJ 
QJ 

0 
"' u 
> 
Q. 

0 
ci 

•· 

.. 

. -- .. 
-··-·· .... : .':.. 

. - : 

.. - .. 
-: -·· 

.·.-.:_ 
~ 

T 

'Q 

Iii ., 
0 
N ...... 
S! 

1 
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EnSate/AIIen & Hos'ha/1 . Monitoring ·W'ell 07MW09UC 

) 

·~ 
I 

§ 
-~ 

l 
~ I GEOLOGIC CESCRIPTION s · WEll DIAGRAM 

~ ~ ~ M 

Clayey silt, moderate bro~l'i with yellow gfay 
streaks, moist, soft. 

BG 

100 BG 

BG 

4 BG 
70 

5 BG 

6 BG 
), 1 

7 100 
) _ _.. 

BG 

ML Silty clay, reddish brown, stiff and plastic. 
8 BG 

9 BG 
Clayey silt, light brown with clay Inclusions. 

10 BG 

·u BG 
Silty clay, moderate brown to reddish brown. 

12 95 BG 
C.. 

13 BG 

14 BG 

15 BG 

16 BG Sand, fine, yellow orange to light brown. 

17 80 BG 

GP 
18 BG 

Sand, medium, yellowish gray, micaceous. 
19 BG 

_L 
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'--·· 

EnSafe/ Allen & Hosha/1 Monitoring Well 07MW09UC 

Project NAS Meltplis · 

Project No.: MJ094 
Sta-ted at 1550 on 2-11-95 

. GCotJieted at on C:25-95 

·.·.~·.·. ~ ' . : 

.; : _) 

55 

60 

65~1------

70-

36 

75 37 

38 

39 
80-1---

Slrlace Elevation: 282.89 teet nisi 

TOC: Elevaticrc 282.47 feet mSJ• 
· Depth to GrOtlldwater. 26.38 feet . J.tea&ie<t · 313V95 

GrWldwater Elevation: 256.00 feet insJ • 
Total Depth: 115 feet 
Wei Screen: KJ2 to 112 feet 

§ 

I 
GEOLOGIC CESCRJPTlON 

:; 

Sand, Coarse to graYelly, grayish orange to 
yellowish orange. ·· 

BG ~~--~~------~--------------------~~~~n·9 
~ Silty sand, very fine, yellowish orange l>anded 
.-: with yellowish gray. 

BG 

' ~ scr---------------------~ ~ Clayey silty sand, grayish brown, dusky brown 
~ layers of clay with light gray sand. 

BG 

BG 

Will DIAGRAM 

C» c 
o; 
Ill 
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"ii 
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Ill 
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EhSafe/Allen &· Hosha/1 · Monitoring Well· 07MW09UC 

·~ ! 
§ 

~ 
~ I 

GEOLOGIC CESOUPTION 

0 ~ M li: 

BG 

41 BG 

42 95 BG 0: ·-

i; 
Ill 

43 BG u 
'ii. :; 
.!! 0 .. c;, 

44 BG Co , 
C:: 

45 BG IQ• 

u 
> 
~ 

46 BG 0 ..,. 
.s= 
1.> 

47 BG (/) 

sc e 
48 BG C.. 

49 BG 

50 BG 

51 BG ...... 
e~· 

Ill' 

52 90 BG · Ill ... '0 
U· c: ., :· ID 
u .. 

53 BG > 0 
~ N ..... 
:2 !2 

54 BG .. 
0 
c) 

55 BG 1 
56 BG Clay, dusky ~rown, hard and waxy, wltb.medium. 

CL gray sand len~es. ,:<. ~·' 
; 

57 110 BG 
End of boring at 115'. 
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EnSafe/ Allen & Hosha/1 
'1 

Monitoring Well O}JMW09UF 

I~.. 'GEOLOGIC CESCRlPTION WELL DIAGRAM 

100 BG 

2 70 BG 

3 100 BG 

4 95 BG 

5 80 BG 

Clayey silt, moderate brown with yellow gray 
streaks, moist. soft. 

ML Silty clay, reddish brown, stiff and plastic. 

Clayey silt, light brown with clay inclusions. 

Silty clay, moderate brown to reddish brown. 

Sand, fine. yellow orange to light brown. 

GP 

Sand, medium, yellowish gray, micaceous. 

c: '0 
Ill c: 
~ Ill 
0 

., 
., 0 
u N .._ 
> g a.. - 1 0 
;;; 

0 
0 

.....L 
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EnSafe/A11en & Hosha/1 -
7 

-. Monitoring· Well O-MW09UF I 
Pr:ojeet NAS Mt!!!f1)lis ' .-· . · ... 

Pr:ojeq Nc>.: /ICJ094 --. . . 
TOC Elevaticn: 282.89 feet trisJ 
Depth to Gmndwater: 25.6 teet ·. Measlred:. 3/31195 

......,__......._,... o.w· ... ;._,_. -•. -
ur•IY rii:UIUU. nv<CJS(f'lf!; . .. Grtuldwater Elevation: 257.78 .feet ins! 

Total Depth: 42 feet ·• 
· .. '. ·- Well Screen: 32 to 42 feet 

~ J 
§ m 

8 I d 
li! ~ ~ ~ 

GEOLOGIC rESCRIPTION :·:WEll DIA~ 
... , .. ' ... 

y-~-~ 
GP .<:I ~~--~------·-----·~-------~--~------~~-,«19_ 

Log information taken from the boring f~r n1e 
'

-_-_ ·.J:t:.. I 
:;~·. _L . ::;_~/ . : j_ 

Cockfield well at SWMUf7 site 9. · 

6 95 BG 
.. · -~ . 

--~ .-· 

··._:·,. 

· .. .:..:_. 

- :; 

)-60 
. -:-.: . 

. 65 

70 

75 

80- I 
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EnSafe/Allen & Hosha/1 . Monitoring Well 007G10J._F 

i 
m 

WB.i DIAGRAM d GEOLOGIC IEscruPTION > · 

~ Cl ~ ~ a: ' 

.1 
ro'J Silt, brown; with clay and· some 

organic material; ·. . . '' 
; _:· -, ·- ;~'·' 

.1 

.1 Ml 

.1 
I 46 

.I 

t:1L... 
CL 

(12-28') Silt,. yellowish-grown to yellowish-gray 

) 
with dark yellowish- orange mottling, minor 'clay 
and organics. 

u 
>· a.. 
0 
oqo -:> 

ML .c 0 
u 5 (/) 

e 
C.. 

2 75 

(28-48') Clay with some silt, brownish-gray. 

Slit and clay, light gray to light brown, with some 
dark yellowish- orange mottling, moist. 

Cl. 
ML 

Silt with clay and a trace of sand, 
yellowish-brown to dark yellowish- gray, with 
organics from 37' to 38', moist. 

) 
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EnS a tel Allen·&· Hosha/1 · Monitoring Well 007610LF 

6 115 

t:L 
ML 

. '. . . . ' . . ·. ,~ .. ' 
Oranglsh-gray wll~ ~cime d~rk yellowlsh.;.iorange . 
mottling. Contacfwitll Fluvial Deposits f4a,;.78') · 
estimated at 41'. . >.· ' 

(48-52') Sand and sandy clay, dark 
yellowish-or_e~nge al)d oranQi_sh-gray •.. · 

(52-56') Sand and;'gravel,. some clay In matrix, 
reddish-brown with iron staining. 

156-78') Sand and gravel, yellowish-brown to 
dusky yellow, with gravel lup to 2" In longest 
dimension). 

Color change to dark yellowish-orange to · 
reddish-brown. 

(78-86') Cockfield Formation. (see descriptions 
below). 

(.) 

> a.. 
0 
"OF 
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0 
en 
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EnSafe/AIIen & Hosha/1 Monitoring Well 007G1QLF 

' 
\ ) 

Soil boring terminated at 86'. 

-I 
-~ 

0 
N ..... 
5! 

j_ 
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- . . .·--'~ ',. ' -·-·' ,. 

·EifSafe/Allen & Hosha/1 ;' ·Monitoring ~weii.007611LF 

83 BG 

BG 

BG 

2 80 

3 105 

ML 

GEOLOGIC tEsauPTION· 

(0-36') SUtwlth· some clay and organic material; 
wow~ with some dark yeUo.wlsh-orange .iliQJtling.: 

Abund~t organic material,. yedowlsh-:bi'own to 
light brown. · 

Moist at 12'. 

Silty, clayey greenish-gray to olive gray, moist 
to wet. 

Silty, clayey, with organic material, color change 
to brownish-gray. 

Silty, clayey with organic material, 
yellowish-brown to yellowish- gray, only slightly 
moist. 

(36-41') Silt, slightly clayey, yellowish-brown to 
yellowish- gray with some dark yellowish-orange 
staining, with organic material and iron 
concretions. 

Gi. ·-m. 
. waL. DIAGRAM 

I l 
I c 

u 
> 
Q. 

0 ..... -
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:::0 
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u ... 
(/) C) 

e 
C\o 
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i!=tll 

!!I~ 

50 

} 

80 

·EnSafe/AIIen & Hosha/1 Monitoring Well 007G11LF 

~ ! ~ 8 
~ ~ M 

120 

5 110 

6 105 

GEOLOOIC EESCRIPTION 

(41-46') Clay and silt, dark yellowish:':orange to • 
orangish-gray, sandy, with a trace of small 
gravel. Contact with Fluvial Deposits (44-70') 
estimated at 44'. 

(46-51') Sand (fine to medium-grained) and 
clay lenses, oranglsh-gray to yellowish-gray. 

(51-70') Sand, coarse-grained to very 
coarse-grained, and gravel (up to 2" in longest 
dimension), yellowish-brown to dusky yellow. 

Some minor clay in sand and gravel matrix from 
66' to 70'. 

Cockfield Formation: clay, dark brown, with thin 
interbeds of fine- grained sand, appears 
reworked from 70' to 72'. 

~-

I WELL DIAGRAM 
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En Safe/Allen & Hosha/1 · Monitoring Well 007G11LF 

. GEOLOGIC CESCRIPTION . WELL DIAGRAM 

Soil boring terminated at 86'. 
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GEOLOGIC rESCRIPTION 

(0-2') Concrete . 

(2-22') Silt, light brown to gray . 

Silt, light brown to yellowish-brown, with some 
organic material, moist. 

(14-16') With dark yellowish-orange mottling. 

Silt, yellowish-brown to yellowish-gray, wet. 

Clay and silt, l:lrown, with some iron concretions. 

Silt and clay, yellowish-brown to light brown, 
with some dark yellowish-orange mottling. 

Contact with Fluvial Deposits (34-90') estimated 
at 34'. 

(37-43') Sand, clay, and silt, reddish-brown to 
dark yellowish-orange, moist. 
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GEOLOGIC [EsauPJION. 

- ., 

(43-46') Sand, fine to medium...;grained, 
reddish-brown, wet. '. : 

(46-51') Sand; dark yellowish-brown to 
yellowish-gray, with very light gray clay seams 
up to 4" thick. 

Sand, fine to medium-grained. 

Dark yellowish-orange, micaceous, wet. 

Sand, fine to coarse-grained, moderate 
yellowish brown to dusky yellow, with minor 
pea-size gravel. 

With some clay lenses from 69' to 70'. 

Sand, fine to very coarse-grained, 
yellowish-gray, micaceous. 
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Ens·ate/ Allen & Hosha/1 Monitoring Well 007G12LF 

.GEOLOGIC rESCRIPTION WELL DIAGRAM 

(86-90') Sand and gravel with some clay in 
matrix, dark yellowish- orange. 

Cockfield Formation: Clay, dark brown. with thin 
interbeds of fine- grained sand. 

Soil boring terminated at 96'. 
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GEOLOGIC rESCRIPTION·. 
~-. .. 

Silt, brown, with some gravel; fRI 0' to 2', native 
material 2' to ~·- · 

;-. ,-· .. 
' . ~-· 

-·,-.. 
; ... ~- . .. 
,·; .. : .· 

.... 

(4"""15') Sllf. Ughtbrown to r~dclsb:"'brown, with 
some clay and organic material.' · 

ML (15-16') Silt. with some clay, moderate gray. 

(16-30') Silt, yellowish-brown and olive gray, 
with some clay, with some organic material and 
clay throughout, wet. 

(30-34') Sill and clay, greenish-gray to olive 
gray, moist to wet. 

S[- (34-36') Increasing clay content. 

ML 
CL 

(38-44') Clay, silty and sandy, with scattered 
gravel, gray to light brown. 
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· GEOLOGIC rESCRIPTION · 

Color change to very light gray. 

Contact with Fluvial Deposits (43-78') es~imated 
at 43' .. 

Sand and clayey.sand. very light gray to very 
light brown. 

Sand and, sandy clay, very Ught gray, 
micaceous. 

Sand, very light gray to light brown, with a few 
lenses of clay and sandy clay, micaceous. 

(59-60') With some gravel (3" thick lense). 

(60-64') Sand, fine to medium-grained, light 
yellowish-brown to yellowish-gray, micaceous. 

(71-75') Sand, dark yellowish-orange to 
yellowish-brown. and clay, very light yellowish 
gray. 

(75-76') Sand and gravel, sand is very 
coarse-grained, dark yellowish- orange. 
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EnS ate/ Allen & Hosha/1 Monitoring Well 007613LF 

)) 

GEOLOGIC CESCRIF'TI~ · .. welLDIA~ 

. 171~-88') Cockfield Formation (see de~criptlons 
'below>. · · .·< · 

!iWrff--f-. 
(78..,.79'} Clay anct sandy clay, grayiSh~C)range. . . . . , .... 
(79-79.5') Dark brown, moderate to 80' •. 

(82-88') ·sand, fine .. , .· 
olive gray to light yellowl~;h-l>ro~rn. 
stringers, Ught 

·· Terminated soU boring at 88'. 
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GEOLOGIC rESCRIPTION 

(0'-2) Concrete 

(2;-2.f) Silt,.brown, with sonie clay 

Moist at 10' 

(21'-30') Brown clay with some sand and silt. 
Sand is fine-grained and dark 
yellowish-orange. 

(30'-34') Sill with fine sand and minor clay, very 
light gray with some dark yellowish-orange 
mottling, dry, 

(34'-94') Fluvial Deposits (see descriptions 
below). · 

(34'-36') Fine to medium-grained sand, dark 
yellowish-orange to reddish-brown color, some 
clay present. 

(36'-38') Clay, light brown. 

WELL DIAGRAM 

~ 

0 
> a.. 
0 
'<I' -.c ::> 

0 
0 0, 

VJ 

9 
"' 

Page 1 of 4 



60 

EnSafe/Allen';-& Hosha/1 Monitoring- Well 007614LF 

4 88 

5 

GEOLOGIC rESCRIPTION 

(38'-71') Sand (see descriptions below). 

(38'--43') Sand, fine- to medium-grained, dark 
yellowish-orange. Mlcaeeous and wet ,at 40' 

(-43'--45') Sand. fine to medium•graine'cl, _ 
brownish-gray to medium gray, micaceous. 

(-45'--48') Clay seam. 

(-48'-5-4') Sand, fine to medium-grained, 
yellowish-gray and micaceous, with some minor 
clay. 

(54'-63') Sand, medium to very coarse-"gialned, 
dusky yellow, and minor gravel. 

(63'-66') Sand, fine to medium-grained, • 
yellowish-gray to very light gray, with minor 
clay. 

(66'-71;) Sand. fine to very coarse:..grained, 
yellowish-gray to dark yellowish-orange; with 
minor gravel. - -

(71'-84') Sand; sandy clay, and clay; alternating 
beds of sand and clay .5' to 1.0 feet thick: sand 
is fine to medium-grained, dark yellowish-orange 
to moderate yellowish-brown. clay is very light 
gray to yellowish-gray. -
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EnS a tel Allen & Hosha/1 Monitoring Well 007614.LF 

GEOLOGIC OCSCRIPTION 

(84'-86') Sand, fine to coarse-grainiid. dusky 
yellow to dark yellowlsh:-orange. 

1Be'-94')Sand; fine to very coarse-warned, 
dusky yellow to yellowish-brown and gravel (up 
to 1.5" in longest dimension). 

(94-126') Cockfield Formation (see descriptions 
below). 

Fine to medium-grained sand, yellowish-brown to 
very light gray color, with a small amount of 
gravel near 96'. 

(96'-104') Sand, fine to medium-grained, medium 
yellowish-gray to dark yellowish-orange. 

With a few thin stringers of clay at 104' 

(106'-116') Sand, fine to. medium-grained, 
yellowish-brown to yellowish-gray, with some 
dark yellowish-orange mottling, a few clay 
stringers throughout, and some sparse scattered 
gravel (up to I" in longest dimension). 

(116'-126') Sand, fine to medium-grained, 
grayish-orange to dark, yellowish-orange with 
streaks of clay throughout 
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GEOLOGIC lESCRiPTION, 
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Soil, boring terminal~d at 126'. 
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GEOLOGIC I::ESClUPTION 

(6'-35') Silt, see descriptions b.elow. 

(6'-10') Silt, brown to brownish-gray, some clay, 
hard. 

(10'-26') Silt, brown to dark yellowish'-brown. 
with some clay, with organic material from 10' to 
II', moist. 

(26'-29') Silt with minor clay, brown, moist. 

(29'-35') Silt, brown mottled with dark 
yellowish-orange, with organic material, some 
clay, hard, slightly moist. 

(35'-40') Clayey and silty sand, light 
reddish-brown. Fluvial deposits contact 
estimated at 36' based on geophysical log 
interpretation. 
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EnSate/AIIen & Hosha/1 . Monitoring Well 007G15LF 

4 110 

5 105 

Sli sc 

(40'-46') Sand, fme to medium-grained, slightly· 
clayey, dark yellowish-orange to light.·· 
reddish-brown, with scattered gravef (up to 2" 
in longest dimension). ·· 

. (46'-51') Sand, fine to medium-grained, 
oranglsh-gray to dark yellowish-orange,: 
micaceous. 

Sand and minor gravel, dusky yellow to 
dark yellowish- orange with a few clay lenses 
less than 6" thick. 

(58'-61') Increasing gravel content. 

(66'-94') Sand, fine to coarse-grained, 
orangish-gray to dark yellowish-orange, 
micaceous, with a trace of gravel. 

Clay lens at 76'. 

Clay lens at 78'. 

wa.L DIAGRAM 

-"' 0 
o, 

Page 2 of 3 



EnS ate/ Allen & Hosha/1, Monitoring Well 007G15LF 
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1-u. !!:! ~ ~ ~= 

0 
M li! 

:; 
0 

(.) 1:;, 
> ...:L o_ 

0 iii 
'q' Cll 

"' &, .!! 0 
(f) c 
e 0 

SW 
c: 

~ 
Cll 
J:l 

+ 
c: 
Cll 
Cll ... 
0 .. 
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Cockfield Formation: Sand, fine grained, with thin 
lenses of clay, yellowish-gray to light gray 

Sf. 
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Soil boring terminated at 106'. 
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EnSafe/AIIen & Hosha/1 ····· Monitoring Well 007G15UF 
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GEOLOGIC CESOUPTION · 

(6'-35') Silt (see descriptions below). 

(6'-10') Silt, brown to brownish-gray, some clay, 
hard. 

(10'-26') Silt, brown to dark yeUowish-brown, 
with some clay, with organic material from 10' to 
11', moist. 

(26'-29'lSil.t with minor clay, brown, moist. 

(29'-35') Silt, brown mottled with dark 
yellowish-orange, with organic material, some 
clay, hard, slightly JIIOist. 

(35'-40') Clayey and silty sand, light 
reddish-brown. Fluvial deposits contact 
estimated at 36' based on geophysical log 
interpretation. 
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EnSafe/AIIen & Hosha/1 Monitoring Well 007H15UF 
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- GEOLOGIC £:£SCRIPTION 

(40'-46') Sand, fine to medium-grain~d •. slightly 
clayey, dark yellowish-orange to light. . . · 
reddistl-brown, .with scattered gravel. (upjo 2" 
in longest dimension). · ; : • 

(46'-50') Sand, fine to medium-grained, . 
orangish-gray to dark yellowish-orange,·· 
micaceous. 

Terminated soil. boring Cit 50'. Note: No samples 
wer.e collected for lithologic description. These 
descriptions were)rar:esterred from the log of 
adjacent monitoring well 007G15LF. 
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1 
~ 

\:·i: .- .. :::·-

100 BG OL 

BG 

BG 
2 200 

BG 

BG 

BG 

BG 

BG 

BG 

3 100 

ML 

4 80 

sc 

Silt, moderate yellowish-brown . .· 
olive gray and a small aniount of dark: .• 
yellowish-orange, contains lron/mang~se 
nodules.· . ·· 

Silt, dark yellowish-brown mottled wlth.a little 
light olive gray. 

Clayey silt", moderate yellowish-brown mottled 
with a little light ofive gray, contains 

·ifo.n/mangafiese nodutes. Moist from 14' to t5', 
with an increasing amount of iron/man'ganese . 
nodules with depth. 

Moist. 

Clayey silt, dark yellowish-brown, becoming 
moderate yellowish-brown near 24.5', .with 
iron-manganese nodules near 24.5, moist. 

Silt, dark yellowish-orange mottled with 
moderate yellowish-brown and light olive gray, 
contains Iron/manganese nodules. 

Becoming sandy. 

126.5-31') Sand, fine-grained, dark 
yellowish-orange, locally clayey, wet. Contact 
with Fluvial Deposits 130-80') estimated at 30'. 
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GEOLOGIC CESCRIPTION . 

(31-35') Clayey sand, fine-grained, dark 
yellowish-brown, wet. 

Sand, fine-grained, dark yellowish-brown, wet. 

Moderate yellowish-brown, micaceous, wet. 

Dark yellowish-brown. 

Moderate yellowish-brown to grayish-orange, 
mottled with sparse dark yellowish-brown. 

Shelby tube sample collected from 40' to 43' for 
geotechnical analysis, no sample collected for 
lithologic observation. 

(43-44') Clayey sand, fine-grained, light brown 
mottled with dark yellowish-orange, wet. 

(44-45') Silty sand, fine-grained, light brown 
mottled with dark yellowish-orange and very 
light gray clayey sand, wet. 

(45-48') Sand, fine-grained, grayish-orange 
mottled with light brown, wet. 

Very light gray clay seam near 48'. 

(48-53') Sand, medium to very coarse-grained, 
with some gravel (up to 1" in longest dimension), 
yellowish-gray mottled with dark yellowish'" 
orange and grayish-orange, micaceous, ~et. 

(53-57') Clayey sand, fine-grained, 
.~ yellowish-gray mottled with dark 

yellowish-'orange, with ron-manganese nodules, 
wet, rare gravel piece at 53.5'. 

Clay. seam near 55', yellowish-gray mottled with 
pale red. 

Sand, fine to very coarse-grained, with 
scattered gravel (up to 0.5" in longest 
dimension), olive gray to light olive gray, wet. 
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EnSafe/AIIen & Hosha/1 Monitori~g Well 007G16LF 
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GEOLOGIC [ESCRJPTION . · W8:.l DIAGRAM 
.:: 

. ... ~-
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8 80 
Yellowish-gray to graylsh~orange wl~f ·,_ -scattered gravel. ::> 

0 ._ 
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0 iii 
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.c. .,. 
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(66-77.5') Sand, very coarse-grained. and c 
Ill 

gravel; grayish-orange to dark .0 

yellowish-orange, ~t. Gravel is mosUy chert, t increasing in size· (up to 2" in lc:mgest dimension) 
and content neiill' 76'. 

9 80 
l l 
/ : 

'0 
c: 
IU 
fl) 

0 
(.) ..... 
> -CL !2 
0 
--;; Q. 

q Ill 
u 

0: , 
(77.5-80') Gravel (up to 2" in longest dimension) 

lJ .. and sc:md, fine to very coarse-grained, dark 
yellowish-orange, wet. Gravel content 
decreases and sand content Increases near 80'; 
the estimated·contact between the FluviCII 

10 120 Deposits and the Cockfield· Formation. 

Cockfield Formation: Sand, very fln~alned, 
iii 
Ill ... 

mostly fignitic, black micaceous, with a small Ill 

amount of dark yellowish-brown and dar.(. '2 
.2 

yellowish-orange. clayey sand near c: 
Ill 
.0 

(81.;.83'}Ciayey sand, very fine-gralrle<f.,dark 
yellowish-brown. · · · j_ 
(sJ-85.5') Sand, very fine-grained, light olive 

gray with lignltic streaks throughout, micaceous. 

(85.5~86') Clayey sand. very fine-grained, dark 
yellowish-brown with lignltic streaks throughout, 
micaceous. 
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EnS ate/Allen & Hosha/1 Monitoring,.Well 007G17LF 

'! _)' 
\ ' 

_ pto;ecl: 164 NeiTp/'iS Locatia1: H~rgtori. rn · SIHJ 7 ~-~N-126 

p.:oject No; 0094-o8420 9.rtal:::e Eievati6rt 280.89 feet nis( , .-. 

StCJ:ted at 0750 mJ-15-96 .. rcic ~ 2s:i20 teet mil 
: ''"-~ed at 0956 mJ-15-96 Depth to Gretneiwater: 25.19 feet < · Meastl'ect 4/8/96 

D'lrlg Method: Rotasaie · ··;;- GrWidWater Eievation: 25tf.ofteet ms1 

D'frlQ Con1:lanY: Mar:e aivrcnnenta - Total Depth: 88.0 teet 
Geologst D. Ladd weil Screen: 62 to 12 feet 

i'i: 8 
"if 

S:a -J 

~ ~ ~ gw ~~ ~ 1 
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. WELL Q!. GRAM 
~~ 

w 8 ~ GEOLOGIC rESCRIPTION 

~i i It! I ~ ~ -.- ,. .. 

~~ ~U) M ~ 
;D< l..ollllllll 

... : ---- .. ... -. , 
II II (0'-2') Soil, grass, and roots, brick ftaQIII~nts . 

I 100 BG II II OL 
II II . ' 

~78.9 .. BG 
(2'-34') Silt !see descriptions below): . ~ ~ • 

:' BG ' 
2 120 (2'-4') Moderate yellowish-brown mcitul!d with 

BG dark yellowis.'\orange and olive gray. · · · 

5.• BG (4'-6') Oliv~ g-r~y. 
.. 

1-- (6'-16') Olive gray to medium bluish-gray,.· 

II I 
BG stained light olive brown in places, wi~h 

itcin/ina~ganese nodules~ --.t'· 

BG 

BG 
: -~ ' 

\ 
.. 

10- BG 

) 3 40 

u 
> 

' ~ .. (L 

\ 
,. 0 .., 

.c :; 
15-

u 
U) 0 

. ~ ·. _.e c, 
f---- ML (16'-22') Moderate yeilowish-brown mottled with 

C.. 
dark yellowish-orange and olive gray, with a few 

I\ 
iron/manganese nodules. 

-~. 

20-

4 70 : 

. ' (22'-"33') Very moist. 

··JJ 
.. 

(25'-29') Olive gray . .. 
f---- Scattered manganese nodules at 26'. 

IX '· (29'-34') Clayey and sandy, moderate 

30-1-- yellowish-brown mottled with olive gray, moist. -I- l.. -L-
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GEOLOOIC CESCRIPTION 

.. 

Contact with Fluvial Deposits (34-72') est.imated 
at 34'. -:: 

(34'-36') Sand;. very fine-grained, aOd ~ilty 
clay, mod_erate yellowish-brown; moist.: 

Clayey··sand,· fine..;grained, moderate :<_ .. 

reddish-brown to light brown, mottled .,lth light 
olive gray and moderate yellowish-brown'near 
42'. hard, contains rare iron concretions 

Clayey sand, fine-grained, very light g~~Y 
mottled with moderate reddish-brown, ft_ght 
brown, moderate yeDowish-brown, and _grayish-
orange, hard, with rare iron concretionS.· · 

(45.5'-58.5') Sand (see descriptions below). 

Shelby Tube from 46-49'. 

Sand, fine-grained, dark yellowish-orang~. 
mottled with lt. brown from 51' to 53', becoming 
grayish-orange to dark yellowish-orange from 
53' to 56'. Light gray clay seam at sr)Thln 
gravel zone at 54'. · 

(56'-58;5') Sand. fine-grained, graylsh~orange, 
contains rare gravel pieces; wet. 
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GEOLOGIC rESCRIPTION 

. ; 

(58.5'-64') Sand, fine to coarse-grained, 
. grayish~or.ange mottled with dark 

yeUowlsh-orange, with gravel (up to o;S" In 
longest dimension)~ w,e,t. 

(64'-72') Sand (see descriptions below).'

Fine to very coarse-grained, and gravel (up to 
·. 1,5" in longest dim"'nsion), grayish-orange · 

mottled wi.th dark yell()wish orange and very light 
gray clayey fine. sCI!'ld, wet,. Some of the light 
gray material Is cemented. · 

Fine to very coarse-grained, and gravel (up to 
2" in longest dimension), dark yellowis~orange 
mottled with very light gray clayey material; 
wet. 

(72-86') Cockfield Formation (see descri!Stions 
below). 

clayey sand, very tine-grained, dark 
yellowish-orange mottled with very light gray 
and grayish-orange, wet. Contains a small · 
amount of gravel near 72'. 

(77'-78') Very wet, very light gray clay seam at 
77'. 

Clayey sand, very fine-grained, .dark 
yellowish-brown to dusky yellowish-brown, with 
some. 6ght olive gray, very fine sandy sealils, 
moist from 83' to 84'. 

(84'-86') Sandy clay, dark yellowish-brown to 
CL dusky yellowish-brown mottled with light oljve 

gray sandy seams, hard. · '' 

Terminated soil boring at 86.0'. 
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i' s- I ~ ~ (/) M 

100 BG 

2 67. BG. 

BG 

BG 

BG 

3 80 

4 70 

m 
d 
~ 

Ml 

CL. 
Ml 

... GEOLOGIC l::ESCRIPTION, .. 

(r-2') arowO: with som~ eta~. 
. (2'-6') Brown, with some clay arid organic 
material. 

(6'-IB'}'Brownlsh-gray to Hght brown'wtth·some 
dark yeilowlsh-orange staining, with organic 
materiar ·to 18'. · · 

(16'-19') Yellowish-brown, moist. 

(19'28'l01ive. gray to greenish-gray. · 

.:·.-. -.:-'"'; 

(28'-36') Yellowish-brown to yellowishf~;ay, 
with some clay. . .. ' . . ... 

(36'-44') Clay and silt, with sandy zones and a 
few traces of gravel, orangish-gray to very light 
gray with some dark yellowish-:- orange staining. 
Fluvrat deposits contact estimated at 43' based 
on geophysical log Interpretation. 
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EnSafe/AIIef) & Hosha/1 . Monitoring Well 007G18LF 

5 120 

e eo 

7 85 

GEOLOGIC CESCRIPTION 

(44'-46') Clay, sand. and gravel, very stiff and 
dense, dark yellowish-orange to oranglsh-gray. 

(46'-58') Sand; fine to coarse-grained, 
yellowish-gray to yellowish- brown. with a trace 
of gravel. 

158'-66') Sand and gravel, reddish-brown to 
dark yellowish-orange. 

Gravel is (up to 1.5" in longest dimension), some 
interstitial clay present. 

(66'-72') Sand fine to very coarse-grained, 
dark yellowish-brown to light reddish-brown. 

(72'-79') Sand and gravel, brown to 
reddish-brown, gravel is (up to 2.5" in longest 
dimension), clayey from 72' to 79', iron cemented 
at 79'. 

(79'-86') Sand and gravel, little or no clay, dark 
V!!ll;owli!:h··or;<~nr,.. to to reddish-brown. 
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' 

EnSafe/AIIen & Hosha/1 · Monitoring'Well 007G18LF 

'iii 
! !. 

GEOLOGIC IESCRIPTI~ ~ 

·.~ 

(86'-93') Gravel (up to 2.5" In longest 
dimension), with some sand, very slightly clayey, 
yellowish in color. 

8 120 

(93'-100') Sand and gravel, reddish-brown to 
dark yellowish-orange. 

Cobble approximately 4" diameter near 100'. 
.8 

Cockfield Formation: Predominately fine-grained 
sand, gray, finely lignitic, with some thin 
stringers of clay throughout. 

Soil boring terminated at 116'. 
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EhSafe/AIIen & Hosha/1 

Pro ;ect NSA Met1(:)lis · .~ :'.. 

·, ) Project No.: 0094-()8420 ·{ 

\ 
' Started at 1130 on 3-13-97 

carpeted at 1140 on 3-14-97 . 

l::iilO Method: HrJbi Stem A~ .. . : ~· 

lltlg Corrpany: Tristate cilrng 
Geologst C Ivey 

~ 

~i ~ ~ § 
-~ 

~~ gi i ~ 
j I ~a; ~(/) ~(/) (/) M ~ ~ 

" 

:5-

10-

) 15-

20-

25'-

30-

35-

40-

Monitoring Well 007G19LF 

Boring 
· Locaticn ~Oil TN. SJrHJ 7-8li:klg N-126 

Strface EleVation: feet ins/ " · · 

roc EJevatim feet ms1 
Depth to G"culdWater: teet 
Grcux:t.rr.ner Elevation: feet msl 
Total Depth: 69.0 teet 
wei Screerc 57 to 67 feet 

GEOLOGIC CESCRIPTION W8.L DIAGRAM 

~ ....... . 
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0 u & (/) 

ci -~ 
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EnSafe/AIIeh & Hosha/1 
M~nltorlng Well 007619LF I 

Boring 

.. ~ed at 114(} on 3-H-97,_ ·• - . . _ _ Depth to GrctnQwater: feet ·Mea'siJ'ed: 

ll'fnQ .COOParW: Tristate t:niXI. Total Depth: 89.0 feet 
GeQ1cQst: C Jvey ·· ' Wei Screerc 57 to Bl feet .. .· .. 

§ 

I !· GEOLOGIC rESCRIPTION ' W8.L DIAGRAM 
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EJVSAt=E BORING LOG of 007G20LF -
NSA MIDSOUTH 

Millington, TN. 

Location: · AOCA/SWMU 7 
Project#: 'CTO 0094 

0 g (J) 

uj 0 ~ 
Depth Surf. ~ % J: 0 

. . in Elev. !i Rec- PID ~ -' 

Started 
Finished 
Drilling Method 
Drilling Company 
Geologist 

: 1055 7/13/98 
: 1800 7/13/98 
: Rotasonic 

· : Allinance Drilfing 
·: B. Brantley 

DESCRIPTION 

Northing 
Easting 
TOC Elevation 
Total Depth 
WeiiSC::reen 

(Page 1 of 1) 

:392485.90 
: 813486:00 
: 282.70 
: 85feet 
: 65 to 75 feet 

· Geoprobe: 007G20LF 
Elev.: 282.7.0 

Feet 282.82 (J)~ a: 5 
~~(!)(J) ... 

~--~----~--~~L-~----L-~--------------------------------------J ~Cover 
O- 282 . r':: !-;-' . 

~~ -_1) ,.~~~!~:. ~_!!~~~~~ '!!~ ~~n~ _(~':b~~=~ ___ ~~ .. 
60 

S- 2n -

10- 272 
2 80 

15- 267 -

20 - 262 
3 85 

25 - 257 -

30 - 252 
4 70 

35 - 247 -

40- 242 5 100 

45 - 237 -

SO- 232 6 100 

55 - 227 -

60- 222 7 80 

65 - 217 

70 - 212 8 80 

75 - 207 -

BO- 202 9 110 

ML 

(1 - 5) Dark yellowish brown mottled w/ med; Lt. gray 
clayey silt;. dry, diesel odor· · 
(5 - 6) Med. brown to nned. yellow brown silt, friable, 
haid ·• 
(6 - 9) Olive gray clayey silt, moist 
(9- 21) Med. yellowish brown mottled w/ Lt. gray silt, 
moist 
Lignite grains scattered throughout ' 
(21 - 25) Med. yellow brown w/ iron staining arid lt olive · 
gray mottles lenses silt,. very moist .. :-. 
(25 - 42.5) Pale yellow brown to Lt. olive gray clayey silt 
w/ iron stains, moist, med. stiff 
Slightly sandy (very fine) and iron-manganese partings 
between 36 and 41, 
(42.5) Lt. brown to med. brown clayey gravel sand mix 
w/ iron staining, very hard 

~w:_ :_·_: -_-_·_.::~::_:/.:::_ -::·:_ sc <42.5 ': 47> oark yeliOwfsii oran9e mottled w7 Cf9ii:ly- ~- ~ clayey very fine to fine sand w/ scattered pebbles 
(47- 48) Med. gray clayey sand 
(48 - 52) Lt. brown to med·yellow brown gravelly sand · · 
w/ clay, very stiff to haid, Gravels include both chert (up 
to 112") and Qtz; (up to 1") · - · 

.-.-.·.- sw 

~~----------~-~----------------------{52 - 55) Grayish orange r'ned. sand w/ scattered gravel 
(up to 3/4") 
(55 - 55.5) Chert gravel w/ coarse sand 
(55.5 - 65) Dark yellowish orange med. coarse sand w/ 
gravel, coarser sand w/less fines between 63 and 65 

.: ~---;: (65: 74,-Mecf yellow-brown-coarse to meJ grafneJ-..,.---
• o • o sandy gravel (up to 3" dia.) 

0
G'"o,

0
o•a GW 

o .·o . 
v a o a 
~·o. . 

Rn sM (74: 7src3ravei!Y siitw7finesana"------ -- .,.------

0 ~!-5--_7~~ ~~~ !!l~o'!!~s_!l _o~~ni': ~~t'!!~t~ ~~112: ~r~~~ ~ _ _ 1 
(76- 77) Dark yellowish orange mottled w/ Lt. olive gray 

SC clay, some silt 
(77 - 85) Dusky brown to dusky yellow brown clay w/ 
some silty lenses, micaceous w/ some patches of very 

85 - 197 f-L-___uL-~'------t~"'-':L....---{~~:_ ~a~n~ ________________ .,. _____________ _ 

·-Grout 

:: f- Sand Pack 

~ r-- 0.01 0 Slotted Screen 

J. 
0 90-



E:JVSAI=E BORING LOG of 007G21 LF · .• · -
NSA MIDSOUTH 
. Millington, TN. 

Started 
Finished 

: 0840 7/14/98 
: 1415 7/14/98 

(Page 1 of 1) 

Northing :392560.30 
Easling :813673.00 

Drilling Method : Rotasonlc TOC Elevation :2283.68 

Location: AOCAJSWMU 7 Drilling Company : AIHnance Drilnng Total Depth :75 feet 

Project #: CTO 0094 Geologist :B. Brantley WeiiScreeri · . ·: 65 to 75 feet 

Depth Surf. ~ 
% in Elev. a. 

Feet 283.95 ~ Rec- PID 
overy (ppm) 

O- 283 
80 

5 - 278 

10- 273 
2 35 

15 - 268 

20 - 263 
3 85 

25 - 258 -

30 - 253 
4 75 

35 - 248 -

40 - 243 
5 100 

45 - 238 -

SO- 233 6 90 

55 - 228 

60- 223 

65 - 218 

70 - 213 
8 65 

75 - 208 -

80- 203 
9 105 

en s 
0 
..J 
5 en 

DESCRIPTION 

(0 -1)Concrete w/ sand gravel subgrade · .·· · 
{f: 6Hiecf fo -darit~yeT~Sili.:C:t;y: 'harlf---..,-- -' 
Greenish gray staining and diesel odor from 2.5 to 3 . 
(S.- 8.5) Olive gray to med yeHow brown clayey silt w/ 
manganese stains and streaks 
(8.5 - 15) No recovery . . . 
(15 ~ 28) Dark yellow orange streaked w/ mecl. yellow 
brown clayey silt, moist, med. stiff, manganese streaks 
scattered throughout . , .. 

ML (28 - 32) Pale yellow brown clayey silt w/ iron 
stains/streaks, moist, med. stiff· . 
(32 - 32c5) Olive gray clayey slit 

(32.5:3sfNo recove"fy-- ---------------------
......., 
""/~7-= T=~--+<35: 37fMecf yeliOw -brown-Sllfy-clay-WiU 'Qray-------
// streaking, moist, med. stiff 

~ 
(37- 41.5) Med. brown to med yellow brown sandy clay 

CL w/ Lt. gray streaks, med. stiff 0/ (41.5- 47) Med .. yellow brown and Lt. gray sandy clay 
~ Streaks of organic material between 41.5 and 42.5 

<47: 48fMec:f yeliOw"'brown-ariciU -oiiVe-Qiiy silty-sana--

. ·.·:: ~~ ~c:_a_!t~r:~ P!~b~':_S.:_ ___ ------- _ ~- _ ------- __ / 

. ·. · . ·. · (48 - 55) Dark yellowish orange med. to corase gravelly 
· · · · SW sand w/ Lt. gray streaks and Iron staining, Gravel up to 1 
.. ·:. 112" dia. 

· · · · (55- 61) Dark yellowish orange med. to coarse sandy 
:::: gravel, wet 

..::..· .. 

fE~GM -
<61: 65fMed-b"rownfo-daik-ieilow6rowii mecCio-----
coarse sand and silt w/ gravel (up to 3" dia.), wet 
(65: 7ofNo-reeo-v-e;y------------------------

(7o: 7ifdravei,-c:heri,-u"P 1o 2" d'ia.~ we(-----------
· o •. o • GM (71 - 7 4.5) Dark yellowish orange sandy gravel w/ pale 
~ o • yellowish orange seamat 74; wet 
~ o GC - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -~ 

~ 
l!}:.5_ --~51 !>~!kJ _Y~~o~ ~~~~ ~~~· ~i<:_a_~~u_s ______ _ 1 
(75 - 77) Med. brown sandy clay mottled w/ dusky 

// CL yellow brown, dark yellow brown and dark orange w/ 
// ~ravel up to 2" dia. ./ 

85 - 198 
~ / {i7--1is) oiisky yelfowTs"h -brown -aii tiiottlicf whi.-gray--

-rn- 100 F"e*"---i very fine to fine sand seams, lignitic material scattered 
f-1-......LJL..-.--l.--L---1--U1~~roughout, (more Lt. gray sand between 83 and 85) -~ 

~~5=-=8!~ ~~ ~e~~~~ [s~!~~~ ~~ ~~o~~ ~~ ~=h~~e! ====I 90-

Geoprobe: 007G21 LF 
Elev.: 283.66 

·-Grout 

r-
/V 
V V-Seal 

~~ 

:- r-Sand Pack 
~ - 0.010 Slotted Screen 



BORING LOG of 007G22l.F . , 

(Page 1 of2) 

>~--------~N~SA~~M~ID~S~O~U~TH~---------+-s-m_rt_oo ___________ :-13_1_5_7_/1-~--8------------N-o-rth--in-g--------~:~3~92~6~58~.1~0~------~ 

) 

Millington, TN. Finishoo :0935 7/19/98 Easting :813905.90 
Drilling Method : Rotasonic TOC Elevation : 284.86 

Location:. AOCA/SWMU 1 Drilling Company : Allinance Drining Toml Deplh • ' •:,-. : n.5 feet . 

Project#: CTO 0094 Geologist : D. i..add Well Screen : 67.5 to 77:5 teet 

Deplh Surf. 
in Elev. 

Feet 285.15 

0- 285 

s:.. 280 

10- 275 

15- 270 

20- 265 

: 25- 260 

30- 255 

35- 250 

40- 245 

45- 240 

50- 235 

55- 230 

60- 225 

65-

% 
Rec- PID 
overy (ppm) 

(!) 

.g 
.Q 

:I: 
c. 
~ 
(!) 

1/) 

5 
0 
....1 
0 
1/) 

DESCRIPTION 

(0 - 2~5) Concrete witt) sand and gravel si.Jbgrade 

6o 1500 I'T'T..,...,.J---+<2~5--~Wsiiii Clayeyi riiOcTerate yeliOWTs"h "brci\fn~wl"oiiVe---

2 50 ~0 

3 100 5 

4 100 15 

5 80 

-

6 120 

7 120 

gray material, asphalt near top, diesel odor . 
[1•10.5) Silt, clayey, Olive gray, hard and dry, contains 
some dark yellowish btowh material 

· (10.5 -11.5) Silt, clayey; modertrate yellowish brown to 
dark yellowish orange, mottled w/ olive gray, contains 
iron-manganese concretions; very dry; hard 
(11.5 - 17) No recovery 
(17- 27) Silt, clayey, moderate yellowishbrown to.dark 
yellowish orang~. mottled wlsonie dark yellowish 
orange, very moist · · · · 
(27 - 29) Silt, clayey, moderate yellowish brown te) dark 
yellowish orange, mottled w/ some olive gray, very moist 
(29- 37.5) Silt, clayey, olive gray to med. dark gray, 
containing iron-manganese nodules and Lt olive brow_n 
material below 31. Near 37, becoming mostly med. dark 
gray and dark yellowish brown, moist 
(37 .5- 46) Silt and clay, moderate yellowish brown to 

ML dark yellowish orange w/ Lt. gray to olive gray material, 
scattered iron-manganese nodules, becoming slightly 
sandy w/ more Lt. gray material near 46 

· ~·· / <46: 49.5) c1ay, -saiic:f. ve,Y fiiie, -ar.a siTC mod"erate--- - -
CL yellowish brown mottled w/ Lt. gray to olive gray and 

. !'=ii~<=ll-----1 dark yellowish orange, scattered gravel, moist, contains 

V:/: (49.5- 52.5) Sand, very fine to fine, and clay w/ 
1(.~· .: ·,z.: ·. . ~~~-~~~l!a_n~~~ ~o_d~~~ ~~~~~ ~~ ~n_d_4_9:_~ ______ _ 1 

V:/ SC scattered gravel, dark yellowish orange to moderate V/ yellowish brown mottled w/ Lt. gray, Gravel up to 11/2" r:/j. dia.,wet 
r:,.(.':;l. (52.5- 57.5) Sand, very fine to fine, dark yellowish 
F. "'· ·~: ·i>l. ---{ orange to moderate yellowish brown, mottled w/ Lt. 
.... 

0 ••• .... . . . . .... .... . . . . .... . . . . . . . . .... . . . . . . . . .... 

gray, scattered clay seams, Lt. gray clay seam w/ 
1organic streaks at 56.5, wet I . 

SP ~------------------------------------' 

........ __...___..__ __ ............... ...:.· ..:.· '----'· ........................................................... ' ................. ········· ............ . 

Geoprobe: 007G22LF 
Elev.: 284.86 

......::c;· Cover 

r.-

-r-Grout 

. . 
' .. . 
' .. 
. . . 

~v 
V Vf-Seal 
l-o': f.LI"- Sand Pack 
L.:...:. 



E.NSAI=E 

Depth 
in 

Feet 

65 

70 

75 

110 

115 

120 

125 

130 

NSA MIOSOUTH 
Millington, TN. 

Location: AOCAISWMU 7 
Project#: CTO 0094 

C) 

g 
f3 Surf. _, 

0 
%. 5: ,Eiev. ll. 

285.15 ~ 
ll. 

Reo- PID ~ 
avery (ppm) C> 

220 
7 120 

215 

8 110 0.4 

210 

9 110 

10 110 

11 120 

175 

12 120 0.4 

170 

165 

13 100 

160 

II) 

~ 
0 
...J 

6 
.II) 

' BORING LOG of 007G22LF .·· .. 

Started 

Finished 

Drilling Method 
Dril~ng Company 

Geologist 

: 1315 7/18/98 
: 0935 7/19198 
: Rotasonlc 
: Alllnance Drilling 

:D. Ladd 

DESCRIPTION 

Northing 
Eastlng 
TOC Elevation 
Total Depth · 

Well Screen 

(Page 2 of2) 

: 392658.10 
:813905.90 
:284.86 

.. :n.sreet 
•: 67.5 io i7.5 feet 

Geoprobe: 007G22LF 
Elev.: 284.86 

·ts:;:s·::·a7fsaiia;·corase.to'veiY;coar&e~ .. aiid·g;aiiei:············· 
dark yellowish orange to very pale orange, gravel is 
chert andqtz; up.to2" dia. angulartQ rounded, wet, 
upper 1" is clayey . . . . . .. ,. · 

Sp 
(67 -77.5) Sand, coarse to.very coarse, and gravel, 
dar!< yellowish orange to very pale.orange, gravel is . 
chert and qtz. up to 2'' dia. angular to rounded, wet, 67.5 

CL 

sc 

to 70 is darl<er in color, containing lignitic sand grains, 
Red iron staining near 76, silt and smaller.gravel from 76 
to77 

rn:s -~9B5f clay,sancfy: aU5'kY yeuowiSii broWil 1o - - - -
dark yellowish brown mottled w/ u, gray sand seains, 
scattered lignite,some gravel, very micacreous, more 
sand betWeen 87 and 92.5 

(92.5: 97f sand~ ve-ri fine-to iiiii, U gray -Wi'dii.k--- ---
yellowish brown clay seams, abundant lignite and mica, 
wet 
(97- 107) Sand, very fine to fine, color becoming olive 
gray to Lt. gray, less lignite and mica, wet 
(107 -117) Sand, very fine to fine, olive gray to Lt. gray, 
abuntant lignite, especially near 112, wet 
(117- 127) Sand, very fine to fine, olive gray to Lt. gray, 
abuntant lignite at 119 and 123, piece of marcasite 
nodule at 118, clay sean (7" thick) at 126, wet 

.Sand Pack 
0.010 Slotted Screen 

Backfill 

Hole collapsed 
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·ENSAi=E BORING LOG of 007G21Uc·; .. if' -
NSA MIDSOUTH 
.Millington, TN. 

'-~~· .. 

Location: AOCNSWMU 7 

Project#; • CTO 0094 
.,,,0 

(!) 
0 
'...I 

II) 0 
Depth Surf. w 5.: ...J % 

in Elev. a. a. 
::!!: Rec- PID 

. 

·.· 

II) 

5 
0 
...J 

Started 
Finished 
Drilling Method 
Drilling Company · 
Geologist 

:-- 7/19/98 

:-7/19/98 
: Rotasonic ·· • ... · 
: Allinance Drining ·· 

: D.ladd ·<· 

·DESCRIPTION 

(Page 1 of2) 

Northing -: 39267·1~60 
Easting ·· : 813B99.bo 

TOC Elevation : 284.83 
Total Depth · 
wen· screen · · ·: 93 to 103 feef 

Geoprobe: 007G22UC 
Elev.: 284.83 

~ -·Feet 285.05 < (ppm) 5 
II) overy (!) II) 

0- 285 

; 

f-,....-+---lf----1----L--L....___.__...L... _________________ .. ·._· ...J_ :_~ Co~er _-. _ 

(0 - 2;5)-,Concrete with sand and ~ravel subgiade - _:-,;, ; 7 "': , : . ' 

5- 280 

10- 275 
: 

15- 270 

20- 265 

25- 260 

30- 255 

35- 250 

40- 245 

. ·'. 

45- 240 

50- 235 

55-

1 60 

r-

2 50 

,_ 

3 100 

1-- ., 

4 100 

~ 

5 100 

1--

ML 

.• ; . :•~ ~ ·! ·. .... . ~ . . ' ., __ 

(2:5:-7) s1i(ciaie1i~ mQderateyei~fsil b~wri~"'';"oiive ~-
gray m~terial, ~!)lp!lalt near. top, diesel Qdor . · .. ·. : 
(7.-1Q.5) Silt, Cfa:¥.8Y;• ci.liye_9raY. hard arid dry, conta_ins 
some darkYellowtsh brown_ material. .. . ...... · 
(1 0.5 ~ 'f1.5) Silt, clay~y, m!)d!utf.il\.8 yellowish broWn' to 
dark yellowish orange, mottled .w/ olive gray, contains 
iron-manganese concretions; very dry, hard · · 
(1.1.5 ~ 17) No recovery. -· _. . 
(17'~27) Silt, clayey, mOderate yellowish brown to dark 
yellowish orange, mottled w/ some dam yellowish 
orange; very moist · · • - - ·' · -· 
(27 " 29}Silt, Clayey, mOderate yellowish broWn to dark 
yellowish orange, mottled wfsome olive· gray; v~ry moist 
(29- 37;5) Silt{ clayey, oliVe gray to med:·dark gray, 
containing iron-mangan'ese nodules and Lt olive brown 
material below 31. Near 37, becoming mostly med. dark 
gray and dark yellowish brown, moist 
(37.5- 46) Silt and clay, moderate yellowish brown to 
dark yellowish orange w/ Lt. gray to olive gray material, 
scattered iron-manganese nodules, becoming slightly 
sandy w/ more. Lt. gray r_nated!!l near 46 

// (46: 49.sf c1iii. siinci. ve.Y fiiie, -ar.a siTC miicferate -- - - -
// CL yellowish brown mottled w/ Lt. gray to olive gray and 
L / dark yellowish orange, scattered gravel, moist, contains 

6 120 

. . . . . iron-manganese nodules between 47 and 49.5 

~_.__---L~-"'-z"'"'-:r__..<---------- -- -------- -~- --- --:-- ~ :--_, 

.. . 
. . 

. -
- . 

. 

. 
•· 

. 

·.r-Grout 



0: 
0 

"' 0 
=> 
1:1 
(!) .... 
~ 
~ 
0 

"' c 

! z 
iii 
(!) 

g 
.... .... 
~ z 

~ 
,..:. 

~ 

EJVSA,..E· BORING LOG of 007G22UC 
·-

Depth 
In 

Feet 

55-

60-

65-

70-

75-

80-

85-

90-

95-

100-

105-

110-

NSA MIDSOUTH 
Millington, TN. 

Started 

Finished 

Onlllng Method 

:- 7/19/98 Northing 

:-. 7/19198 Easting 

: Rotasonie TOC Elevation 

(Page 2 of2) .. 

\ 
:392671.60 
: 813699;00 
:264.83 

Location: AOCA/SWMU 7 Drilling Company : Allinance Drilling Total Depth ::.1o3 reet···· 
Project#: CTO 0094 Geologist :0. Ladd Well Screen : 93 io 103 feet 

Surf. 
Elev. 

285.05 
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C) 
0 rn .. ·._J rn 
0 5 J: 0 DESCRIPTION a.. 

PID r2 
_! 

0 (ppm) C) "' 
0-sc ·t4e:s··~·s2:s):siiiiifveiYfiile.io"iiii&;~&ild""Ciay·wr················· 

. ·.·.--:-: 
scattered gravel, dark yellowish orange to moderate 
yei!Qwish.brown mottled w/ Lt. gray, Gravel up to 11/2" 
dia 'wet · · · · · · ·• · · ·· . . ·· . 

..... .... . . . . ... . . • . .. . . .... ..... .... ..... .... ..... . . . .. .... . . . . 

.... -:;.:-:-· 

(52:5- 57.5)Sand, ~ry fine to fine. dark yeiiowish 
orange to moderate yellowish brOwn; mottletl w/ u. 
Q@Y. scattered clay sea~. Ll gray ~~y seam w/ . 
olf;anlc streaks at 56.5, wat · · . ·· , .; . . . • 
(5-ts _ .. 6'7) Sand. coa..Se to -veiY -c'Oa~.-anitg~ve1: - - - -
dark yellowish orange to very .pale.orange,' gravel is 
chert and qtz, up_to 2• dia .. angular to ro\lf1ded, wet, 

.... .... .... 

.... .... .... 
upper 1" is clayey . : . . .. .. :·:· .. 

SP (67- 77.5) Sand, coarse to very coar$e, and gravel, 
dark yellowish oraoge to very pale orange, gravel is .... .... .... 

.... .... 
. . . . . .. . . 

~-.·.· 

Vi 
~ 
~sc 

.. chert and qlz; up to 2".dia. angular to rounded, wet, 67.5 
to 70 is ~arker in color, containing ligriitic sand grains, 
~ed iron staining near.76, silt 01nd smaller gravel from 76 
to77 · 

(77 .s-:. 9Bsf clay. sa'ricfy~ aus'kY yelloWisii Brown i:o - - - -
dark yellowish brown mottled w/ Lt. gray sand seams, 
scattered lignite,some gravel, very micacreous, more • 
sand between 87 and 92.5 

(92.5 --97) sin'd~ ve-ri fine -to fiiii. U gray-.,;, 'darit- - - -- -
yellowish brown clay seams, abundant lignite and mica, 
wet 
(97 -105) Sand, very fine to fine, color becoming olive 
gray to Lt. gray, less lignite and mica, wet 

~ H-~~~~~~~.__. ____________________________________ _ 

'--

.. 

Geoprobe: 007G22UC 
Elev.: 284.83 ... 
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E.IVSAFI;_ BORING LOG of 007G23Li ' - (Page 1 of2} 

)~--~~~~--~~----~~------~~--~~~--~ NSA-MIDSOUTH Started :0915 7131/98 Northing / :392728.40 

Depth 
in 

Feet 

· Millington, TN. Finished : 1200 7131/98 Easting : 814087.30 

Location:. AOCA/SWMU 7 
Project #: CTO 0094 

C) 
0 
...J 

Surf. 
0 
i: % D.. 

Rec- PID ~ 

f3 
...J 

Elev. D.. 

II) 
II) 

:5 
0 
...J 

5 

Drilling Method ' -: .Rotasonic TOC Elevation : 285.89 
Drilling Company . : Allinance Drilling Toial Depth :: 85 feet 
Geologist : D. Ladd Well screen :;--. -~ 72 to 82 feet 

DESCRIPTION 

Geoprobe: 007G23LF 
Elev.: 285.89 

overy (ppm) C) II) 
286.15 ~ 

j--,.-0-+_-2-86--+-lh-L--L---L--.;L.._.JI------------~---------' : ~ -~over (0 - 1.5) Concrete and asphalt · 7 

40 
2 7 cL · (i~~.-i~tc1ay.:irXI:i;iit~~~~ii9~'Y:i0: 9ree~iSil itaY';:P1""ois1-

<i5 = 9:5)siii;-rii0derite yeila..YiSh' br"Owii mottfed Wi-:- - - -
.· 

5- 281 r--
olive ~ray, d~crease in oliv~ gray material w/ depth ·; 

10- 276 2 45 

ML 

·.. .. . -

, t<S~:l>o.lz~::!:.l--+<9:5~c-1o)siTColiVe9rayl0"9"ree1J15h.,.Q"rif -,-'"~+- ------
/ ~ (10_- 15) . .No r~co_y~~ ,.;,_·: _, ··. · ·.:.. ! _ · .. ;·:.·.· . _ 

(15- 19) Clayey silt, olive' gray to greenish gri!y, _. . 
// becoming mottled w/ moderate yellowish brown materi.al . -. 

) 15- 271 

~ Cl .. ,,., "'"""'""" """"" ot 1?, """' . . ,' . . 

a: 
0 
ID 

~ ... 

I 
g 
0 

~ 
"' z 
u; 
Cl g 

i z 

20- 266 3 85 

25- 261 r--

30- 256 4 85 

35- 251 !--

40- 246 5 90 

;~. 

~ ~ 

ML 

·~ 
r;§ Cl 

~ 
~ 0 

. . . . . . . 
. . .. 

(Hi: 25>-Silt, -..no'dei'ale-Yi!TII>wisll6rowil.-riio1tili'(fwfd~rk-
yello\Nish ~range arid olive gray, Contains organic . 
material, especially near 25 · · 

(25_:: 36fclai. sfitY.-oTive-Q'raiiiic:Omin'rriiottTe<fwJ~aik-
yellowish Qr.mge and_ light olive brown ma~erial below . 
31, contains iron-manganese nodules below 31, some Lt. 
gray material at 36, moist . . . .· . . 
(36- 42.!!) Clay, sandy, modera~e ye_llowi~b,brown,lo 
darit yE)IIowish ofarige mottled."'' Lt. g~y. scattered 
gravel riear 42.5,. iron-manganese nodules and org~;~~ic 
material · , .. 

~~~--+-------------------------------------

f-0---U--'----'--'~"-">/.<.U-:~ S__,C ............................... ---------·--·----··------ ........................................... . 45-

-.. 

. 
·.r-Grout 
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EJVSAi=E -
NSA MIDSOUTH 

Millington, TN. 

Location: AOCNSWMU 7 

Project#: CT00094 

0 
0 

U> -' 
0 

Depth Sulf. w J: -' % ·in Elev. ~ 

~ :::!: Reo- PID 
Feet 286.15 < (ppm) en overy 0 

45- 241 

·~ 
~ i 

~ 50- 6 95 236 

. . · ·-:.1. 
- rz; 

55- 231 1--
' 
V-5" ~ 

- ~ . 

~ 60- 226 7 95 . 

VI -
·~ 65- 221 I--

~ - -Y . --
.. :-:-

70- 8 90 
.... 

216 .... 
.... .... 
. . . -.... - . . - . . . . . 
~ . . . .... 

75- 211 I-- .... 
.. -. ... 0. .. 

. 0-. .. - . 
• • • 0 

• 0 •• 

80- 9 85 
..... 

206 ..... ..... 
0 .... . . . . 
• 0 •• - ••• 0 

.. . . 
0 ••• 

85- 201 I-- .:..:. ·: 

~ 10 100 

-

90-

en en 
:5 
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...1 

0 
U) 

sc 

CL 

sc 

sc 

sc 

sc 

sw 
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BORING LOG of 007G23LF 

(Page 2 of2) ) 
Started : 0915 7131/98 Northing :392728.40 

Finished : 1200 7131/98 Easting :814087.30 

Drilling Method : Rotasonic TOC Elevation :285.89 

Drilling Company · : Allinance Drilling Total Depth : 85feet 

Geologist :D. Ladd Well Screen : .72 to B2 feet 

Geoprobe: 007G23LF 
Elev.: 285.89 

DESCRIPTION 

·c42:s·-~-52)"siiiiii:"Ciay:·anifiiravei;·dark·yeiiowisti·-·--·-·········· -··· . 
orange,. traces of U. gray material, higher clay contents . 
a11d less gravel near top, moist; hard; gravel mostly ~ . . -·. ~ 
rounded chert (up to 314" .dia., iron concretions, less 

. 
'· . 

gravel from 46- 49, poorly sorted, moderate brown to . 
dark reddish brown material from 50 to 52, moist to wet . . 

<52: 54fclay~ gia'YiSil oran9e moiileci wT mOderate-----
. 
. 

orange pink and grayish orange pink, moist, soft . 
(54: 55fsa-na.-very fine to fine: da~ yelioWis'h -orange,- - -

. . 
grayish orange clay 'seams, Wet · · ' "· · .. • r-Grout 

(55 -56) Sa!l!J,, very fine to fine, dark yellowish orange, . 
micaceous, lign~ic, wet · · ·. 

i<,.-' - - ~ - - - - '- - - - ~ -·- - - -- - - -- - - - - - - - - - - - - -(56 - 56.5) Clay, grayish orange mottled w/ moderate . 
orange pink and grayish orange pink, moist, soft . 
~------------------------------------' (56.5 - 57.5) Sand, very fine to fine. dark yellowish 
orange, micaceous, lignitic, wet ' (57.5 - 58) Sand, very fine to fine, dusky yellowish 
brown mottled w/ dark yellowish orange and Lt. gray, 
micaceous, highly lignilic, wet . 
<5a---sK5) clay~ graYish-orange-rnott1e(fwFmcideiaie- - :--
orange pink and grayish orange pink,· moist, so~ 'T 
(5a:5 --61) sand~ ve,Y fine fo-fi-ne,-cfa'ik ieTiowiSil--- --- / / 
orange, micaceous, lignilic, wet / /!-Seal 
(61---6Ys) clay~ graYish-orange to tf gray,-moiSt~ so'if-- / / 
(61 :5--65)sanc( veri fine -to fini. 'CJaik yeiiow-iSh-oran-ge~ - r:-
micaceous, lignitic, wet 
(65 ~ 66.5) Sand, very fine to fine, w/scattered gravel, 
grayish orange to Lt. gray, seattered Lt. gray seams, 
wet · 
(66.5- 68.5) Sand, gravel and clay, olive gray to very Lt . 
~~!:.. '!.~':e~ ~~ ~o-1~· ~!.".:.· P~'!Y_s,?~~ ~i~~il~c.! ~~ ____ ,. 
(68.5- 75) Sand, .coarse to very coarse, and gravel :: 1-Sand Pack (mostly chert, up to 2"), dark yellowish orange becoming 
grayish orange from 71 to 73 w/less gravel, poorly 
sorted, highly lignitic, wet 
(75- 83.5) Sand med. to very coarse, and gravel, dark 

: 1-0.010 Slotted Screen 

yellowish orange, gravel up to 3" dia. , mostly rounded 
qtz and rounded to angular chert, becoming angular near 
bottom w/less sand, wet 
(83.5 - 85) Clay, dusky yellowish brown mottled w/ Lt. 
gray sand seams, highly lignilic, moist -.' ... 

m-~U slieib"y -tube-sample tro-m 85 fo -87 ~5- - - - - - - - - - - - - - -

------------------------------------- j 
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E.IVSAi=E. --
NSA MlDSOUTH 

Millington, TN. 

location: AOCNSWMU 7 
Project #: CTO 0094 

(!) 
0 

ii) 
_, 
(.) 

Depth Surf. w J: _, 
% in Elev. n. n. 

::1: Rec- PID ~ :Feet 289.31 ct; 

rn 
IJ) 

::s 
(.) _, 
5 

BORING LOG of 007G24MF 

Started : 0915 7131/98 
Finished : 1200 7131198 
DriiHng Method : Rotasonlc 
Drilling Company · : Allinence Drilling 
Geologist : D. Ladd 

DESCRIPTION 

Northing 

Easting 
TOC Elevation 
Total Depth 
Well Screen 

(Page 1 of2) 

:392815.60 
: 814610.90 
:289.06 
:95 feei 
:6010 1o teet· 

Geoprobe: 007G24MF 
Elev.: 289.06 

,, ..... . (ppm) rn overy (!) IJ) 

0- 289 

1---t---+--....__...____.J,___...__--l ___________ -'-------'---' . ~.cover 
.. ·r- ~ . .. 

5- 284 

10- 279 

15- 274 

20- 269 

25- 264 

30- 259 

35- 254 

40- 249 

45 - 244 

50-

1 60 

r--

2 35 

,--

3 25 

-

4 95 

-

5 110 

-

(0 -2.5) Asphalt .and concrete 

rr-r""'=..--r(2~5-)}'st~ inQ.dirite:YellowTih-brovtn~mottt~cfwls"Oqie- -

Ml 

~CL 
~ 

olive gray ~ar top,. ce~ntains some a!!pt)att at top, dry, 
~~ . . 

(9 - 20) No recovery . . . . . 
(20- 25) Sift, daik yellowish orange·inottled w/olive 
gray. contains organic n~ules, mit;aceous; soft 
(25 - 35.5) Sift and clay., olive gray to greenish gray, 
contains abLii'ltant irorHTianga~ese nOdiJies, ini)Hied w/ 

· daik yellowish orange near top; moist ' · . 
(35.5- 41) s.ilt and clay, rn«?<ferate yellowish brown·to. 
dar!( yellowish ora[lge, mottled w/ oliV.e gray to greenish 
gray; eontains organic material and abundant lignite near 
41, moist · • 

(41 : 4sf c1ai. siltY. -w-, scattered 9rive~ nioCierafe- - - - - -
yellowish brown to dark yellowish orange mottled w/ a 
trace of Lt. gray material, gravel is small rounded chert 
and qtz., abundant iron concretions, becoming sandy 
near 45 ., 

FY~r-+-------------------------------------

1-'--6 ..J..L-1-00_.___._..0}:.._.. ·=u.._s_c ........................................................................................................ . 

,-Grout 
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EJVSA,_E 

Depth 
· In 
Feet 

NSA MJDSOUTH 
Millington, TN. 

Location: AOCAJSWMU 7 
Project #: CTO 0094 

(/) 

Surf. ~ 
Elev. ll. 

289.31 ~ 

§ 
0 

% ~ 
Rae- PID ~ 
overy (ppm) C!> 

(/) 

~ 
0 
...1 

0 
(/) 

50- 239 
~sc 

6 100 

55- 234 -

-

60- 229 7 100 

65- 224 t--

. :-: ;:-:: 

.... . . . . 

BORING LOG of 007G24MF. 

Started 
Finished 

Northing 

Easting 

(Page 2of2) 

Drilling Method 
Drilling Company 
Geologist 

: 0915 7131/98 

: 1200 7131/98 

: Rotasonie 
: Allinance Dri!Hng 
:D. Ladd 

TOC Elevation 
Total Depth 
Well Screen 

:392815.60 
: 814610.90 
:289.06 
: 95teet 
: 60 tO 70 feet 

DESCRIPTION 

·c46·::·46:s;·saiii:i:.ve"iYfirii;;·aiiii"Ciay·wr9ra¥iii;·iliOd·eraie····· 
brown to reddish brown, very cohesive 
(46.5- 52) Sand, fine to mecl. and clay w/ gravel, dark 
'yellowish orange w/ some Ll gray material; Gravel up to 
2" dia.; poorJYsorted, abundant iron concretions, mostly 
~~~~!~~!~53 ___________________________ 1 
(52 - 55) Sand, very coarse and gravel. (up to 1 112"), . 
dark yeDowish.orang!3, some clay content.. wet 
(55- 65) Sand, very.fine .to fine, grayisl) orange to dark 
yellowish orange, I!Pper:3' of section is IT!oslly grayish 
orange and contains some Ll gray, micaceous, lignitic, 
wet . .. · · · .. · 
(65 ~ 75) Sand, very fjne to.fine, grayish orange tq dark 
yellOwish orange, mostly grayish orange pink at 66, 
contains Lt. gray clay seams at 72.5, c:Ontains more 
chert gravel at 74, wet 
(75 - 85)Sand, very fine to fine, grayish orange, 
micaceous, lignitic, wet, Several pieces of chert gravel 
(up to 3/4" dia.) at 84 and 85 
(85- 88.5) Sand, very coarse and gravel, dark yellowish 
orange, gravel mostly angular to rounded chert (up to 2 

Geoprobe: 007G24MF 
Elev.: 289.06 

..---
• •• -Grout 

l/7 
V Y -Seal 
V/ 
f.': :4. 

:;.. - 0.01 0 Slotted Screen 

70- 219 8 95 SP 112" dia.), wet, poorly sorted 

75- 214 t--

80- 209 9 95 

85- 204 -

90- 199 10 100 

:.:.;.:-:-: 

// ~Cl 
<8s.s: 95) clay, ·sancfy~ ausi<Y yeliOwisii "bro"Wn~------
becomes mottled w/ Lt. gray, very fine sand seams 
below 92, micaceous,.lignitic 

95- 194 0 
~-LL-~~~~~~-L-------------------------------------

100-

-Backfill 

. ' ) . 



EN SAl=# BORING LOG of 007G25fv,1F ·; 
:-

(Page 1 of2) 

)~--------~N~SA~ .. ~M~Io=-=s=o~u=r~H~--------~~s-m-rt~-----------:-o-~-5--W3_/_98--------------N-orth--in-g----~~-:~3=e2=a=8=8,=oo~------~ 

) 

,J, 
0 

··Millington, TN. Finish~ : --- W3198 Easting : ·814789.90 
: . ... Drilling Method : Romsonic TOC Elevation : 289.97 

Location:• AOCAISWMU 7 Drilling Company : Allinance Drilling Toml Depth : 81.50 feet · · 
Project #: · CTO 0094 Geologist : B. BranUey Weil Screen ·_. : 71.5 10 81.5 teet 

Deplh Surf. ~ 
in Elev. a. o/o 

(/) 

~ 
0 
..J - DESCRIPTION 

Geoprobe: 007G25MF 
Elev.: 289.97 

Feet 290.30 ~ 
~·cover 

h--.r--,_~--~--~--~(0~ __ .-771.~5~)C;o-n~c~re~te-_------------------------~ .· ~ ~ · 

Rec- PID 
overy (ppm) 0 

(/) 

0- 290 

I'R"'o::::::>l--ll~~~: ~)-~a.!'~~ g_'!':e~ ~u-~~~~ _ "-~ _______ ~ _" ___ _ 1 70 

5- 285 ~ 

10- 280 2 40 

15- 275 ~ 

20- 270 3 40 

25- 265 r--

30- 260 4 40 

35- 255 1--

40- 250 5 105 

45- 245 

50- 240 6 85 

55- 235 

60- 230 7 85 

ML 

(2 - 3) Lt. olive gray silt mixed wl greenish gray silt, dry, 
hard· • 
(3- 7.5) Dark yellowish brown to moderate yellowish 
brown silt, dry, hard 
(7.5- 9) Lt. olive gray and moderate yellowish brown silt, 
dry, hard, manganese inclusions from 8.5 to 9 
(9 - 15) No recovery 
(15- 19)Dark yellowish orange w/ Lt. olive grey and 
yellowish grey silt, manganese and iron streaks 
throughout, moi$t,_ rned. stiff .· ' 
(19- 25) Nci recovel)' 
(25 - 29) Pale yellowish to dark yellowish brown silt w/ 
scattered manganese and iron staining 
(29 - 35) No recovery 
Driller uncertain whether loss of recovery at top or 
bottom ot each run w/loss. Loss has been assumed to 
be at bottom of run 
(35 - 38.5) Moderate yellowish brown clayey silt w/ dark 
yellowish orange and med. Lt. gray clayey silt. 

•• [; cL <3a.s-:. 4o)C(ti'luish-grey C!iiiieiises -si'reakeaTn------
"'UJr::;:..cn~-M-L-t moderate yellowish brown clayey· silt w/ dark yellowish 
IC';...t-Y..---l.\cirange and med. Ll gray clayey silt: . ·. . _·· 
V~7 1(4o---42) 'Mo'deiai'e-i~~owisli'browii Clayey-silfwrdark--
V /. CL • ~ellowish orange arid med. Lt., gray clayey silt. . . • _1 r // (42--~47 ~5) Moderate -yeiiowiSh-brown sandY clay wTft~-
I!'L(~~ //_-1 olive gray streaks and iron staining, dry, hard to stiff, 
[Y.'~ scattered chert gravel from 42 to 45, increasingly sandy 
[Y.'~ GC ~~~~ ~r:~t=~ '!r~-:e~ ~n!':n~ ~~~ ~~ ~o_4_7.:_5 _________ _1 

. (47 .5- 52.5) Lt. brown clay, sand, gravel mixture w/ 
. abundant iron staining, cementicious in sections to very 

U-<l 'M I '>M hard 
~ 1~.------------------------------------J · · (52.5 - 53.5) Dark yellowish orange silty fine sand, 

:::::::: ~-o~~r~~e-~~ ~~~e~l~~i~~ ~~~ ~~~~ ~~~3_(~~~~~)- ____ / 
. :. :. :. : (53.5 - 61) Lt. gray fine sand w/ Lt. gray clay lense 4" 
:. :. :. : · SP thick between 53.5 to 55, moderate red w/ yellowish 
. :- :-:-: gray clay at 55 (12" thick) and 1" thick Lt. gray seams at 
:. :. :. :. 56 and 58 
·:.: ·:.: (61 - 65} Dark yellowish orange to grayish orange fine 
:-:-:-: · sand w/ Lt. gray fine sand 
.... 

65- 1-'---'~--~--..L.:.· ""' _.._,.~ .......................................................................................................... . 

• • f-.-Grout 

bl7 
1/V 
1/ vf-Seal 

I/ V 
'-



E.NSA,_E BORING LOG of 007G25MF 

Depth 
in 

Feet 

NSA MIDSOUTH 
Millington, TN. 

S rf m_, u . 
Elev. n. 

290.30 ~ 

Cl 
0 

.-1 
(.) 

% ~ 
Reo- PID ~ 
overy (ppm) Cl 

rn 

~ 
0 _, 
0 
rn 

: 0945 813/98 
:-8/3/98 
: Rotasonic 
: Allinance Drilling· 
:B. BranUey 

DESCRIPTION 

Northing 
Easting 
TOC ElevatiOn 
Total Depth 

wen screen 

(Page 2 of2) 

: 392888.00 
:814789.90 
:289.97 
.: 81,50 feet . 

Geoprobe: 007G25MF 
Elev.: 289.97 

65- 225 rrr---.-,z;:~~···································································································· . . -~ (65.5: 69)15ari< yeliowfsii orange to-grayiSh -orange liiie - -
,.... ~-·· 

!I vr-Seal. ·-· 
~fr:' .... . . . .. sand w/ Lt. gray fine sand ·· , · 

(69 -76) Grayish orange fine micaceous sand w/ 
scattered chert gravel, lignite grains within sand 

SP 

~- . ----------------- --- - - - ---- --- --- -- - -
:-.c7 \jL ~6_-_7!.~ '!"!'~-s~ ~'.:! !~ ~~~i~~ ~r_:s!,!!!e_ ~~Y_I!_e~~- ___ , 

(71 - 92) Grayish orange fine micaceous sand w/ 
: : : : scattered chert gravel, lignite grains within sand 

.••·.•.· SP .... 

. . . . . . . . 
. _._. -·· o" ~-:--:- (92: SS)Lt.-brown-an(ldarf yellowiSh orange" sandy----
.• •. ". GW gravel (up to 2" dia.), poorly sorted, sand fine to very 
~ • o• ~ corase 

l"i-"i-"""'4---+<96: 1 Of) veTiowish-gray to -oliVe-gray fine-silty -saiici - - - -
(101 - 105) Lt. gray to grayish orange fine sand, lignitic 
and micaceous, few scattered chert gravel at 1 03 

SM 

SP (105:: 107) Yelfowisi{gray'"ffne sand-wUa'fk yeiiOWJsh---
11!::..;....""·""=:._.~·:.+----lOrange sand seam at 107 -~ 

~for: loe)G"riiisll orange-fine sand-wiLl-gray-cliy--- -~ 
seams 1/S"to 1/4" thick · · 
(1 09 ~ 115) Lt. gray fine sand w/ Lt. gray clay seams 
(115 --124) Lt. gray fine sand w/ grayish orange fine 
sand 

~ -------------------------------------

:: -Sand Pack 

r.: :--0.010 Slotted Screen 

1-Hole collapsed 

~ n -=>M (124- 125) Pale brown and dark yellowish brown silt)i 

~"'-......... ._____. _ ___._I(.""'Z·"'-. :""':~""'. '-8-c-\~f;:: ;g;~~~~~:~i~~~~tiedfi:om-f26 to 121~ i>oti"om -' c._ 

contains lignite within a clay matrix 
~------------------------------------' 
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.E.JVSA,_IE BORING LOG of 007G26MF·: -
NSA MIDSOUTH 

Millington, TN. 
Started 

Finished 

Northing 

Easling 

(Page 1 of 1) 

Location: AOCA/SWMU 7 

Project #: CTO 0094 

Drilling Method 
Drilling Company 
Geologist 

: 1455 812/98 
: 1645 8/2198 
: Rotasonic 
: Alllnance DriiOng 

:B. BranUey 

TOC Elevation 

Total Depth 
Well Screen 

. : 392954.10 

:814922.50 
:290.13 

:70 feet 
: 6o !0 10 feet 

rn 
Depth Surf. ~ 

In Elev. a.. 
Feet 290.40 ~ 

rn 

0- 290 

5- 285 ,.--

10- 280 2 

15- 275 -

20- 270 3 

25- 265 ,.--

30- 260 4 

35- 255 ,__ 

% 
Rec- PID 
overy (ppm) 

rn 

~ 
0 
..J 

0 
rn 

DESCRIPTION 

(0 - 2) .Concrete w/ sand and gravel subgrade 

100 Bkg -l'i-,.,=::>"1---+[2: -5) MOderiie yeliowisti"brown-Slli. VerY siiff to" hafd - - -
(5 - 7) Moderate. yellowish brown silt mbie1hli/ olive • 
gray silt, contains wood ftagrnents,. vecy stiff to hard 

40 Bkg 

90 0.4 

ML 

75 0.2 

(7 - 15) Dark yellowish orange silt mixed )HI olive gray silt 
w/ iron and manganese inclusions ·.· · 
(15 - 19.5) Lt. olive. gray clayey silt w/ iron streaks, moist 
to wet, med. stiff . . . . . . . . .· . 
(19.5 .20.5) Moderate yellowish brown clayey silt w/ Lt. 
gray clayey silt wt.mangailese , ". . · 
(20.5- 25).Dark yii!lloVJish orange clayey silt wl Lt. olive 
gray.clayey silt, iron streaks throughout, slightly moist, 

·. more stiffer . , . . · · . , . . • .·_ . . • . - ·. 
(25 - 33) Moderate yellowish brown clayey silt, moist, 
stiff · 
(33- 35) MOderate yellowish brown _and Lt. olive . 
gray clayey silt w/ iron staining, moist, stiff . 
(35 - 42) Moderate yellowish brown and Lt. olive gray 
clayey silt w/ iron staining, moist, stiff to hard, 
manganese inclusions from 35 to 37, pebbles scattered 
from 40to 42 

40- 250 5 100 0.2 

45- 245 

50- 240 

55- 235 

60- 230 

6 95 

7 85 

/..? cL <42.:44}oa-rk yi!l~wiS~ oiaii9i S&ndy siftY eriiy steakea--

7z SC ~~J~ ~~~~;~~~:~ ~~~:~ ~:~u~~~o~-~~~ ~o~~~··. ~ _/ 
(4-<l ~ 45) Dark yellowish orange ~ayey sand w/.pebbles 

· · scattered throt.!ghOut, moist, mecl. stiff , · • 
Bk . :. ·.. . (45 - 46) Dark yellowistl 9range Clayey s<ihd w/ gravel 9 . :-: SM scattered throughout, moist, med. stiff. ·· . . .:. ' 

. . . . (46- 47) Moderate reddish brown cemented mixture· or 
· · · clay, sand, pebbles and gravel · . ·· · ·•· · ·, 
..... vL (47-_-54) GrayiSh orange ro·d-ark yellowish orahgesil[y---
::: :-':-:': fine sand . . 

:::::::: 
1(54-~-5s)Moderate rid-Ciai miXed' wfd~"ri iellowisli ----

:.:.:.:. orange and yellowish gray silty fine sand . 
0
·2 :::::::: (5s---io) Grayfsii orange firie"'sana mixed Wi Clark.---- --

·: ·: ·: ·: SP yellowish orange and yellowish gray fine sarid . . .. 
: ·: ·: ·: · (micaceous), moderate red toLl red w/pinkish gray clay 

65- 225 ·.-:-:-: seams at 56.5, 57 .5, 58, 60, 61, and 63, seams range 
: ·: ·: ·: · between 1" and 4" thick, few scattered gravel (up to 1/2" 

a 60 Bkg /:::: dia.) near 66 

70-
.... f-'-......1..-'----'---.._,_. _,_ ......... -'----'· ......................... ···--· ---· ...... ---······ -··- ............................................ . 

Geoprobe: 007G26MF 
Elev.: 290.13 

...-:::-.c:;- Cover_ 

r: ~ .. 

·.r-Grout 

!Tt;:-
v V -Seal 

/~ 

:: -Sand Pack 

r..:.- 0.010 Slotted Screen 



EJVSA.,_IE BORING LOG of 007G27LF --
NSA MIOSOUTH 

Millington, TN. 
Started : 0800 7/20198 
Finished : 1600 7/20/98 

(Page 1 of2) 

Northing :392553.50 

Easting :812680.90 

Drilling Method : Rotasonic TOC Elevation :276.n 

Location: AOCAJSWMU 7 Drilling Company : Allinance Drilling Total Depth :117feet 

Project#: CTO 0094 Geologist (. : D.ladd Well Screen : 107 to 117 feet 

(/) 

Depth 
in 

Feet 

Surf. ~ 
Etev. ~ 

276.86 ~ 

O- 276 

5 - 271 ~ 
-

10 - 266 
3 

15 - 261 

-
20 - 256 

4 

25 - 251 

-
30- 246 

(!) 
g 
0 

0;. :E 
Rec- PID ~ 
overy (ppm) (!) 

90 

100 

80 

65 

rn 

5 
0 
..J 

5 
(/) 

DESCRIPTION 

(0- 5) Silt, clayey, moderate yelloWiSh brown mottled w/ 
!I .little l,t. olive gray, especially at 4, contains roots and 
Ol'ganic i'naterial . · . ' · ·· - ·· . . 
(5 - 7) 1)llt; Clayey, moderate yellowish brown mottled w/ 
a·little Lt olive g'flly, eontains roots and organic material, 
iron-manganese nodules . 
(7- 17) Silt, very clayey; moderate yellowish brown 
mottled w/less u. olive gray, abundant organic ma_terial 
(17- 23) Silt, very clay~y. moderate yellowish brown 
mottled w/ U. olive gray, abundant organic material 
(23 - ~7) f;ilt, olive gray w/ lron-rn8riganese noduiEis 
(27- ~)Silt, olive gray to U. olive gray w/abundant 
iron-manganese nodules below 30, bec:Omiilg mottled w/ 
moderate yellowish brown and Lt olive brown material 
from 32 to 36, very dry and hard near 36 
(36 - 41) Silt, moderate yellowish brown to ~ark 

ML yellowish orange, containing iron-manganese nodules, 
dark yellowish brown and olive gray material becoming 
slightly sandy from 37 to 41 

Geoprobe: 007G27LF 
Elev.: 276.77 

-~cover 
..-: ~. . 

5 100 • • 

35 - 241 

40 - 236 

45- 231 

50- 226 

55-
221 

60-
216 

65
- 211 

70-

-
6 80 

7 90 0.2 

8 85 

r--
9 65 

~CL 
(41: 46fctai. silt ana sand~ ver-Y fine~ iTioCierafe------
yellowish btown mottled w/ dark yellowish orange and 
Lt gray, Lt gray is mostly clay, contains iron-manganese 
nodules, moist 

~;:I~~ 1l4s-:47} Sandy~ very fine~ ami clay~ [f gray:moiS(---
....,_ ~ 1 sw <47-:4a}ciay:silt~ sand: ve,Y fine~ aiiri 9rivei (up-to 1I2"
.;..-,...,..... ;:)r dia.), moderate .y_ellowish brown mottled w/ Ll gray and 

W:. . d~~ yellowish orange ._ . 
·:;i: j. sc <4it:4s-_.51 saiid~ fiiie to -niecf; "&r.a 9~velluP" t_o-17-r·r.- --
~;., ve_ry p~le orange, some moderate yellowish brown clay, 

F.-. ~. "=-:-~_ot--tlwet · ·- · · 

c49:5: so:s; saiiri ~fine~ Jari yenowiSii orange iTiotii8J--
'rNI Lt. gray, some gravel at 50.5, wet · 
cs<fs ~-ss) saiid. ve.Y fine, -cia"Yei. u: "brownisii 9ray~---

:::::::: becoming mottled .w/ dark yellowish orange and sand 
::::::;: SP t>:~~~g-':'l.!'~!~~':,a~~~- ___ --- ___ ----- ____ _ 
.... . . . . 

1-'---'-'-----''-----'L...Z-,...._....___. ............................................ ······ .... ········· ....... ········ ..... ······ ····· ..... . 

.:r-Grout 

. 

) 



.E.NSAFE BORING LOG of 007G27LF' 

(Page 2 of2) 

J~------~N~S~A~M~ID~S~O~U=TH~------~--------------------------~~~~~~~~~~-----4 
Started : 0800 7/20/98 Northing . : 392553.50 

Millington, TN. Finished : 1800 7/20/98 Easting : 812680.90 

Drilling Method : Rotasonic TOC Elevation :21s.n 

Location: AOCAIS'NMU 7 Drilling Company .: Allinance Drilling Total Depth . : 117feet 

·Project #: CTO 0094 Geologist :D. Ladd Well Screen : :107 to 117-feet 

Depth 
in 

Feet 

Surf. 
Elev. 

276.86 

70- 206 

75
- 201 

80- 196 

85-
191 

90 - 186 

95 - 181 

100- 176 

105- 171 

110- 166 

115-
161 

120- 156 

125- 151 

130- 146 

135-
141 

140-

w· 
w 
..J 
0... 
:::!!; 
i}j 

9 

10 

1--

11 

1--

12 

1--

13 

1--

14 

1--

15 

1--
16 

% 
Reo- · PID 
overy (ppm) 

65 

90 

70 

';· ... 

.... sw 

.... ,..,... 

DESCRIPTION 

-~fia·::7t)"saiiii;·;;eiY.fiile."iofiiie;·aaik.yeiii:iwiSii"Ciraii9e;········· 
contains gravel seams w/ coarse to very coarse sands 
at 74 and 75, otherwise contains trace of gravel 
throughout, trace of clay seams, terrigenous sand zone 
at74, wet · · 
[17 - 82) Sand, very fine to fine, nii>stly grayish orange 
wl a corase dark yellowish orange gravelly zone at 79, 
traces of scattered gravel throughout 

<82: 86.5) sincf ~-anle -to ve,Y coa..Se and·g-mvelli. 7"""--
: ·: ·: ·: · SP (up to 2"), dark yellowish orange to grayish orahge, 
~:::: terrigenous sandy zone near 85, gravel is chert and qtz, 
~g:f*1~wet 
~ .;.,.-. "~"" (as:s .:-87) Gravel (up to-3'·-dTa:f contains-a iittie sand- --
·• :, •• :. GP (a7·--:-a8)Sahd~ ver)i coa-r5e anifgravefli, dark yeiToYiis_h_-

!"~:::.'~.;..=-·.-::.~· h):j""'"t::~torange, gravel is fine (up to 118"), wet 
(88---91) Gfiivel(up toYft2•5 and" sana: very coarse~- --

•• • ·...-: dark yellowish orange, little sand content, poorly sorted, 
:~:-:~: GP wet . • , . · .. 

75 

!':';..;;;;::· ·"'=:~· ·:oh::t:rt(9f--92) sane( ve.Y coa..se-in-d-gravef <uiiiif/2;').-diiri<
L;-o., --- "'~"" yellowish orange, rounded to l!ngular qti ana chert, wet 

0.4 

~~::::.:-: (92---92~5) Grav~fup-to 2-172''dfa:; -s~ti"erid sana:- - ,.. -I:YX rounded to angular qtz and cliert, wet 
. . . . .··. <92:5 . .-93) sand~ ve,Y fine~ -daik-yeiiciWish-:-orange~ 6nii--

piece of chert gravel 2" dia. 
· · · · <93--97) Gravel-ana sand~ ve,Y coar-Se. dark yeiTowish- --

85 

85 

100 

100 

V:/ sc brown to dark yellowish orange, chert and qtz, rounded 
' ~::::::.: o angular, up to 11/2", wet 

• · · (97--98) sarid: ve.Y coa-r5e~ aiici gravei (up-to 1''> ~dark-,.. 
/:::: ~ellowish orange, poorly sorted, wet · 

(98-_-1o7fsand~ ve-ri coarse: iind-gravel (up to-------
3"),clayey, dark yellowish orange to grayish orange, 

/:;./. color becoming darker near 107 
· /.:?. (107- 117) Sand, very coarse, and gravel (up to 
v~ ;r: 2"),clayey, dark yellowish orange to grayish orange, Lt 
V /. gray clay seam at 111, traces of red iron staining, 

CL ,~:0~-e~ ~~!!':~i~ ~~~~~n~ _s~~ty .!'".?!!'_1~~ ~~ ~ 1_7 ______ / 
(117 -125) Clay, sand, fine to very coarse, gravel (up to 
1112"), dusky yellowish brown to dark yellowish brown, 

1""";.;,-.,:~~---t clay seams throughout, very lignitic, slightly micaceous, 
oo~ wet · 

·., .·.,. GWI~:------------------------------------' 
~ o • (125- 127) Gravel (up to 11/2") ;:md sand, very coarse, , 

dark yello~sh orange. silty~_dusky y-ellowish b.rown to 
// dark yellowish brown clay near 127, wet · 
// (127 -128) Gravel and sand, dusky yellowish brawn· to /
0
/ CL ~~~ __ y:l~o~~s~-b~~~n.:~!t ________ -------~-- __ _I 

// (128- 139.5) Clay, dusky yellowish brown to dark 
yellowish brown w/ some Lt. gray sand seams 

// scattered through upper 5 feet, abundant lignite, 
// especially near 128, micaceous, stiff to very hard 

~~L---L---~~~--~-------------------------------------

Geoprobe: 007G27LF 
· Elev.: 276:77 

.. 
' 

. 
·.-Grout 

r 
vv 
/ V ...:seal 

vv 
1:-' 

. ::~Sand Pack 

r.:,.... 0.010 Slotted Screen 

r- Hole collapsed 



EJVSAf!:E BORING LOG of 007G2SLI=' -

Depth 
in 

·Feet 

0-

5-

10-

15-

20-

25-

30-

35-

40-

45-

NSA MIDSOUTH 
Millington, TN. 

Location: AOCAISINMU .7 
·· Project#: CTO 0094 

S rf S3_. u. 
Elev. ~ 

281.87 i'-i 
% 

§ 
0 
:r 
0.. 

Rec- PID ~ 
overy (ppm) (!) 

(/) 

~ 
0 
...1 

0 
(/) 

Started . : 1345 7/17/98 
Finished : 1630 7/17/98 
DriiUng Method : Rotasonic 
Drilling Company : Alllnance Drilling 
Geologist . : D. !:.add 

DESCRIPTION 

· (0 - 3) Asphalt, clay, red sand, pebbles, lost first 1 - 2 

Northing 
Easting 
TOC Elevation 
Total Depth 
Well Screen 

(Page 1 of2) 

f393309.60 
:813467.30 
:281.91 
: 80.5feet . 
: 70.5 to 80.5.feet 

Geoprobe: 007G28LF 
. Elev.: 281.91 
~Cover 

281 
FILL feet c 

276 

271 

266 

261 

256 

251 

246 

241 

50 

2 75 

I--

3 95 

4 85 

5 100 

ML 

~CL 

ML 

~ ~ CL 

ft2: 14fclai. Claik yeiTowis"h -brO\iJl-t~·ciusky -yeffc;)wis_h_--
brown, stiff · . 

[14: 17fsilt, -oTiVe-ririii to -greeniSfi 9ra"Y~ - -- --- -- "' - -
iron-manganese nodules . 
(17- 27) Silt, clayey, moderate yellowish brown mottled 
.w/ dartt yellowish orange and olive gray, 1 
iron-manganese nodules · . · 
(27 - 36) Silt, clayey, moderate yelloWish brown mottled 
w/ dartt yellowish orange and olive·gray, 
iron-manganese nodules, becomli'ltfmore clayey w/ more . 
olive gray material, Lt. olive brown and, Lt. gray material 
near bottom 
(36- 37) Slightly silt, clayey, Lt. olive brown w/ traces of 
Lt. gray, dry, hard · · · · 

(37: 50.5fclay, silt~ anl sand,-very-ffne; dark yeliQwiSfi-
orange, becomes progressively sandier w/ depth, 
. becomes mottled wiLt. grl!y sane,! !3elow 41, and 
contains olive gray clay from 41 to 41.5, moist 

0 !-'-~'----''----''--'--"---'··· ............. ················ ............................... ·················· .................. . 

. 
: ·.r-Grout 

.· . 

--

) 

) 



E.JVSAFJi BORING LOG of 007G28LF- ; -; 

(Page 2 of2) 
)~--------~N~S~A~M~ID~S~O~UTH~----------+-S-m_rt_oo ___________ :_1~--5-7_11_7_ffi_8 ____________ N_o_rth __ in_g __________ :~39-3~3-09-.6-0--------~ 

Depth 
in 

Feet 

45-

-

50-

55-

) 60-

65-

70-

a: 
0 
<D 
u. 75-_, 
"' a ... 
~ 
1-
::> 
0 

"' 0 80-
~ 
"' z 
Iii 
Cl 
0 _, _, _, 

~ 85-
z 

J 90-

Millington, TN. Finished · :·1630 7117/98 Eas!ing :111~67.30 
Drilling Method : Rotasonic TOC Elevation : 281.91 

Location:. AOCAIS'NMU 7· Drilling Company -:·AIJinance Drilling Toml Depth : 80.5 feet 

Project#: 'CTO 0094 Geologist : D. Ladd Well Screen , :_ io,5to 80.5 feet 

SUrf. 
Elev. 

281.87 

236 

231 

226 

221 

216 

211 

206 

201 

196 

Cl 
0 II) 

iiJ 
_, 

II) 

w ... Q. :5 
..J % J: 0 0.. 0.. 

== Rec- PID ~ 
..J 

~ {ppm) 0 overy (!) II) 

DESCRIPTION 

IT---.--r--r-"'17"""7"-r---r···························································-···········-······························ 

~CL 0 5 100 

-

6 100 

f--

7 100 

f--

6 50 

r-

9 100 

f--

10 90 

~' ; 

~ ·"' 

.. :-: (5o:s-:53)sarid~meJfo-c:OaiS;'aiiJ 9ra~&Huito 1"---"' 

. :_·. ·:· SW d!a.), 9f<1¥ishora!Jge, poorly sorted, rounqed tp angular, 
Ft.-.::;:...· ::.:· "". -;...:w~~ ~~fi~!' N~t:.n~~ ~t}IP;;· ____ -'- ".:. ~-'- __ '- _:: ___ _ 

(5~,. 56).Sand,: coarse to very eoarse, w/ scatte~ 
small gravel, very pale orange to grayish orange,; wet 

SP (56- 57.5) Sand, coarse to very coarse •. moderate 
. • . • yeJJowishbrovm to. dark-yellowish orang~"w/ some Lt._ 
~:: :: gray c;!as:ey. material, gravel up to 3/4" dia from 5S to 57 

.~ and-3 ·dra. from 57-to 57.5,wet · -· · 
··- ••• GP 1~.-- --.:;-- ---------------------------- -' :-·. • (57.5- 59) Gravel w/ scattered sand, gravel1/2" dia. at 

~. ~ ...... ·· 

,;.;.;..·.· 

0 

SP 

top and increasing to 2 1/2" dia. near 59 \;:----------------------------------- -' (59 - 72) Sand, coarse to very coarse, dark yellowish 
orange, gravel up to 2" dia. 
(72 - 77) No recovery 
(77- 81) Sand, coarse to very coarse, dark yellowish 
orange, gravel up to 2" dia., lignitic sand grains 

<81 : 89.5) clay, -slightly san-dy;dusky yellowish i>rowii-- -
Jo,da~ yellow!~~ !>rpwn IT)Ottled w/.Lt gray sandy 
se~ms, micaceous, slightly lignitic, stiff 

CL 
Bottom of boring at 87, shelby tube sample taken from 87 
to_89.5 · · · · ~ 

~ 
~-U--L-~~~~-------------------------------------

_ .Geoprobe: 007G28LF 
· .Eiev.: 281.91 

··r-Grout 

:: -Sand Pack 

~ -0.010 Slotted Screen 

·. ·. 

'-Back fill 



--

-E.IVSAi=E ---~~, '-

' BORING LOG of 007G29LF :._: 
-··-. 

---
(Page 1 of2) ): 

NSAMIDSOUTH Started : 1050 7/16198 Northing .. : 393384:30 
Millington, TN. Finished : 1615 7/16/98 Easting ': 81359uo 

Drilling Method : Rotasonic TOC Elevation :282.29 
Location: AOCNSWMU 7: Drilling Company · : Allinance Drilling· Total Depth - ~80 feet 
-- Project#: CTO 0094 . -.. Geologist :D. Ladd Well Screen - : 7o IP. 80 f!let 

8 en 
Geopro~: 007G29LF - ·.-' en en 0 s .Eiev.: 2~2.29 pepth Surf. w :I: -' % 0 

In Elev. c. c. DESCRIPTION 

~ 
Reo- PID ~ 

...1 
Feet 283.37 0 overy (ppm) (!) en ~Cover_ "' 

0- --· 283 (0- 1) Asphalt r'- . : 1~- .. 

1 ' 
(1 - 4) Silt, clayey, moderate yellowish brown, organic .. ! .. ~ 

100 material and roots, stiff . --
(4- 5) Silt, clayey, moderate yellowish brown, organic 

. -~ . . 
material and roots, stiff, contains asphalt from 4 to 4.5 . -~--

" 

r--
5- . 

278 2 100 <5---9~s> silt~ Ci1iitit -gr..-y~ JrY.-Iierorliin9 ciaye-y-tieiWeeil -=,-- ; . 
'. and9.5 · -· · - (9:5 ~ H) Silt, clayey. moderate y«*liowish brown 11Jottled . . : 

w/ olive gray and dark yellowish orange, mostly olive . 
gray material from 11 to 15,1rdn-manganese nodules and ' --

10-
()rganic material ·- · -· 

273 (17'~·25)-·Silt, clayey, moderate yellowish bi-own mottled 
w/ olive gray and dark yellowish orange, becoming moist 

3 75 and containing less iron-manganese nodules S'nd organic 
material, color becomes mo5tly olive gray near bOttom 

' . 
15- 268 ML . 

-

20- 263 . 
4 85 

·.f-Grout 

25- 258 

~ 
<25: 27fctai. oiive-gray~ Cciriiainstiaces ofor9inrc----- . 
material and iron-manganese nodules . 

- (27 - 33) Clay and silt, moderate yellowish brown mottled 

~ w/ olive gray, some drk yellowish orange staining, mostly 
CL olive gray near 33 

30- 253 ~ 
. 

5 100 
. 
. 

<33: 35f Silt, -moderate-ieTiowistl tirowii iTioit.ea wi [f - - - . 
gray, numerous iron-manganese nodules . 

. 35-
248 ML (35 - 37) Silt, Lt. olive brown w/ traces of . 

_iron-1"(18nganese nodules . 
r--

~ 
(37: 39f c1ai, siltY. -niO"deraie yetiOWisll iirown moitte<t- - - . 
w/ dark yellowish orange and abundant organic streaks, 

~ 
sandy near 39 

40- 243 (39- 46) Clay, sand, fine, and silt, dark yellowish orange . 
6 100 CL to moderate yellowish brown, Lt. gray to pale yellowish 

gray material from 44 to 46, pale yellowish gray seam at 

~ 
46 ! 

i . 
45- ... -................................................................................................. ""-



BORING LOG of 007G29L~7' · ·.· ., > ,. 
•.·· . -: .~ .. ~' '• 

) (Page 2 of 2) 

~--------~N~S~A~.7M~ID~S~O~U=T~H~--------+-s-~--rt~----------.. ~.:-1-05-0-7~/~16~/9~8~----------~N~orUh~in-g----~~~.~:3~9733~M~·~7·ao~------~ 

) 

« 
0 
ID 
u.: 
..J 
0> 

~ ... 
~ 
:> 
0 

"' 0 

~ 
"' z 
u; 
(.!) 
0 
..J 
..J 
..J 

~ z 

) 
~ 

peplh 
: in 
Feel 

Millington, TN. Finish~ : ~.615 7/16/98 Easting ·: 813594:00 

Location: AOCAISWMU 7 

Prcijei::t #: 'CTO OO!M · · 

(/) 

Surf. ~ 
Elev. a. 

283.37 ~ 
% 

Rec- PID 
overy (ppm) 

(/) 

~ 
0 _. 
0 
(/) 

Drilling Method : Rotasonlc · ·:•,:. TOC Elevation :282.29 
Drilling Company :·AIIinance Drilling··, . ;:;. ·• · Toflil oepth ' ·· :.lioieet · 
Geologist · : D. Ladd Well Screen·· .. ": 1oi0 so reet- · 

. Geoprobe: 007~29LF 
Elev.: 282.29 

DESCRIPTION 

45 - 238 1-r-~.----r----,.,..--r-r:....--r······· ······-···························-···· ............... ... .......... .... ..................... r 
·!:S.,.( / CL .,, .,.: · · • 

50 - 233 

55- 228 

60- 223 

65- 218 

70- 213 

' 75- 208 

80- 203 

85- 198 

90-

6 

f--

7 

f--

8 

f--

9 

f--

10 

f--

11 

100 

100 

100 

100 

100 

0 

· v;:x: (4s-::4afsina.-.ne&:ici"eoarse~an-d-:-c1ay~dirkyenowiSti-~ -~ ·· • : 'tj.{:j SC orange mottled w/ Ll g,ray, some organic. streaks· · 
.·. -;..;.,. between 47 and 48 \'"' · . ..,~., · · ·:··: .:··. 

:::::::: sP 1(.ra---5o)siiil'd;'coarse: ana s~~iired' ijravel ~up tCi 1.i2"- -' 
~ · · dia.), abuncl~':'t ir9n stain~ng ': ·. . -~ •. • . ''' · W (~c(~~55r~~ild; M~:;C!~~i~:.~~ oJfve 9~-n~an~~incf:---V;l.( ohve gray (cl(lyey m~t~p~l), become,s.mo~led w/.PCI!e 

sc orange material near.· 55: some i.ror'i'sta.iili.ilg n~.~ar:5. s: 
· ~-• (.55- 5.6 .. 5). San. d, fi. n. e t.overy fi.n.e, slig.htly clayey; Lt.. gray 

:-.-:-: · . $taining, slightly lignitic andmica~Ol!s · ·· · · · 
·z:·:.:.: becoming mottled.W( pale OraiJge near 56;5,,som$ iron 

-: ::;.r .· . - : .' . .• .. . . . . .· 
. ·. · :-:· sw ·~~s7.:·iaf§in~~rietitct-ve~~.;o~~~~Jark.yeilowliti----

~r... orange; wet; gravel (up to 1112" ,dia.)betweeh 57 and 
V" :;::::, SC \58, some iron staining. · · · .. ~ · • • · · . · · ' . , ,. . . · 1 ~-?. !"';.------ -----------------------.---- -··-- -· . . (58- 59.5) Sand, very fine to fine,.dark yellowis,h o~Jlnge 

· :::::::: ~~~':.e.!Y.. ~a~!_ ~~~!!.e; ~~~g~~~~~~~y~~~2Te:~e! .. ~.~ ___ _ 1 
· · · · (59.5- 67) Sand, coarse. to _very coar,s~ •• and g~vel (up 

to 2"), mostly chert, poorly sorted, dark yellowish 
orange, wet 
(67 - 77) Sand, coarse to very coarse, and gravel (up to· 
2"), chert and qtz.,rounded to angular, poorly sorted, 
dark yellowish orange, wet, dark yellowish orange and 
black sand grains in a 3" zone at 69 
(77- 79.5) Sand, coarse to very coarse, and gravel (up 
to 2 1/2"), chert and qtz.,rounded to angular, poorly 
sorted, dark yellowish orange, wet, some dusky 

SP yellowish brown material near 79.5 

;...:.,..·.·. 

~ 
~CL 

(79.5: 89.5) ciay,-s1i91ltly 5litY.-duskiieilowisll6rown ro-
dark yellowish brown mottled w/ Lt. gray very fine sand , 
seams, predominate sand seams at 85 and 86, very 
micaceous, scattered lignite, stiff 

Bottom of boring at 87, shelby tube taken at 87-89.5, no 
recovery · 

.'r:Grout · 

~-0.010.Siotted Screen 

:: -Sand Pack 

~ 
P--U---L--~~~--L-------------------------------------

~~··"'"' 
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·E.JVSAFE BORING LOG of 007G30LF · ·· ·;'·. -
NSA MIDSOUTH 

Millington, TN. 
Started 
Finished 

: 1130 7/15/98 
: 1730 7/15/98 

Northing 
Easling 

(Page 1 of2) 

:393468.20 

. ' 
Location: AOCNSWMU 7 .·. · 

Project #:' CTO 0094 

Drilling Method 
Drilling Company 
Geologist 

·" Rotasonic -· 
·: AHinance Drilling , 
:D. Ladd 

TOC Elevation 
Total. Depth 
Well Screen 

. : 813714.30 
:282.99 
:80 feet.· 
:.7o to:~o leel 

Depth 
in 

'Feel 

Surf. ~ 
Elev. o. 

283.07 ~ 

0- 283 

- 1 

! 
5- 278 -

10- 273 2 

-

15- 268 -

-

20- 263 3 

-

25- 258 -

-

30~ 253 4 

35- 248 ~ 

40- 243 5 

-

(/) 

~ 
% 

Reo- PID 
avery (ppm) 

0 
_J 

5 
(/) 

E>ESCRIPTION 

60 

40 

40 

50 

110 

--=- (0- 1) Asphalt 
~<;:3:::.: ~,._4<1·:1i)sii(~yey7riicxierate' yeilowisfi Lrownf'..OOiS &iia- -
/ /, som& asphalt material 
// (5- 10) no recovery . 

0 (10 -12.5)Silt, clay,;J.t..olive graymott~w/some . ·~ 

0 
moderate brown, moist ' • ,. ·. . .. : •. ·_,. ·. 

.. ~0. . (12,5,~ 15) Silt, clayey, ~el'llte Y.!lllowish'bniwn ' 
!ri~ wl dark yeiiO't'llish orange and Lt. ()live gray, 
s'Pme organic material;'traces ot'irorH'mln{Janese· nooul85' . · · . · · · · · · · • · 0

0 
g~:: ~~~ ~~.~~J~~yey, moderate yei~~~h brown 

// mottled wl very little dark yellowish ·orang'e; very moist 

0 (22- 28) Silt, clayey, olive gra~ to g~nlsh gray mottled 

~ 
wHnoderateyellowish brown ftom 25:to,28;moist.··' . 
(28- 33) Silt;. slightly clay, moderate yellowlsM,rown w/ 
dark yellowish orange streaks,:some reddish brown· /0/ (~~~~.~)~lay, siltY; oliv~g~y mottl~tfwl;inOcle~e 0 yellowish brown arid dark yelloWish orange, stiff, slightly 

// sandy and· lignitlc near bottorri · ·· · 

?§CL 
~ 
~ ?§ 
~ f§ 
0 
I'Rob:jf---f-(37.5--42.5) sK sana:trne 'io ve-ri fine: ancfcl.iy:--"'--

moderate yellowish brown mottled wl dark yellowish 
ML orange and olive gray, some organic material . 

~~*-4-------------------------------------

45-

V:/:/. sc 
V.;(.:~ 

p--U.--'---W.~"'-L---J .................................................................................................. .. 

Geoprobe: 007G30LF 
.Eiev.: 282.99 

-A-= 

. 
• ·.-Grout 

i 

t. 
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E.NS.IlFE BORING LOG OF 007G20LF 

Depth 
In 

Feet 

o-

5-

10-

15-

20-

25-

30-

35-

40-

45-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU i 
Project #: CTO 0094 

() 
Surf. U> J: Q) 

Elev. 0.. % a.. 
E Rec- PID (2 282.82 ttl en every (ppm) (!) 

282 h 

60 

1--

277 

2 80 
272 

1--
267 

3 85 
262 

r--
257 

4 70 
252 

r--
247 

5 100 
242 

t' [B. r, 

en 
() 
C/) 
::I 

ML 

sc 

Started 

Rnished 
Northing 
Easting 

(Page 1 of2) 

Drilling Method 
Drilling Company 
Geologist 

: 1055 7/13/98 
; 1800 7/13/98 
: Rotasonic 
: Alliance Drilling 
:B. Brantley 

TOC Elevation 
Total Depth 
Well Screen 

; 392485.90 
; 813486.00 
:282.70 
: 85feet 
: 65 to 75 feet 

Well: 007G20LF 
Elev.: 282.70 

DESCRIPTION 

~Cover 

I tQ.~JJ.~!J£~.:~t~,-~P.h~t~m!K~-w!..~n~--(~~R9r~~-~)._ __________ [ U"concrete 
(1- 5) Dark yellowish brown mottled w/ med. Lt. gray Casing 

clayey slit, dry, diesel odor r.. ~ ... -: 
-~~ -··-(5-6) Med. brown to med. yellow brown silt, fiiable, hard -~-~ 

-··- -~~--~-~ 
-··· -~~ -·· (6- 9) Olive gray clayey silt, moist 
•.. 
-··. -··-
-~-~ --~ 

-··· •.. 
~-;, --~ 

-··- -··-
(9- 21) Med. yellowish brown mottled w/ Lt. gray silt, moist -~-~ ·.': 

Lignite grains scattered throughout -··· -··· _ .. --~ ...... 
-··- '\ -·· .. -: 

--~~ -··--·· ... ·; 
-··- -··-
-~-7 --~ 

-··- -··--·· ..... --~ 
-··- -··-
-~-~ --~ 

-··- -··-
-~-! ·.t: 

.. ~~ -··· .. ·: --~ 
-··- -··-
-~-! --~ 
-··- -··· 
-~.;, --~ 

(21 - 25) Med. yellow brown w/ iron staining and Lt. olive -··- -··· 
-~-~ ·.te 

gray mottles lenses silt, very moist -··- _.:_ 

-·· ~;~, ..... 
.•.. .·• ·.'e -Grout , ... 
. •· . . •. 

(25 - 42.5) Pale yellow brown to Lt. olive gray clayey silt w/ -~-~ ·.~ 

. •·. _.: . 
iron stains, moist, med. stiff -~-~ ·.~ 

Slightly sandy (very fine) and iron-manganese partings . •·. .•· . 
-~-7 t;~, between 36 and 41, .•·. .·• ·.~ , ... 
. •·. . •· . 
-~-~ ·.~ .•. ·~~ ... ,·: 
.•· .•·. .·• ·.~ ..... 
.. ~~-, ... -~~ 
.•. 

-~~ ~-~ 
.•·. .•·. .·• ·.'e , ... 
.•.. . •· . 
. ·• , ... ·.~ 
.•.. .•.. 
-~-! ·.~ 

.. ~~· -~~ ..... .•.. .•· . 
-~-! ·,; 
.•·. -~~-.·• , ... .•.. . •·. 
·~·! ·.'e 

··········---------------·-··------------------------------------------··--·······--·--·- .•.. -~~--~-7 .•.. . •·. 
-~-7 ·.~ 

.:1 ..... 
-------------------------------···········--················--------------------------··· .:!. 



EN SAFE 

Depth 
in 

Feet 

65 

70 

75 

80 

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Pro'ect#: CTO 0094 

(.) 
Surf. Ul J: Q) 

% Elev. a. a. 
E Rec- PID ~ 282.82 (I] 

(ppm) U) overy (!) 

237 

6 100 
232 

-:·----:·--
·.-::.-:-:: 

-::::-:::: 
.-· .. ·-: 

227 -::::.-:-·· 
. -· .. ·--· .. 
·'·· -·-· 

·:~/:L-: 
7 80 -::::.-::-: 

222 .·:::_.·::: 

·.=:-:> 
.• .. -· .. 

... - .. 

'.;:0': •. : 
217 .... _ ...... _ .. 

·::~~·::a~ -.·.·····.·· .• d::r~;.d::r~ 
·•·.•··•·.•· .d,·j,.d,·;, 
o.a;..;.a: ·•·.•··•·.•· 

8 80 ~d=~~ta~ ·•·.•··•·.•· 
212 ~d;;,.~· .. f;l:? ............ 

. d_• ... f;l.·j, 
,;.a:.;.u: ···.···.·.·· .dl.•j,.d,•(o 
~.a:;. .cr: .•.... 

207 

9 110 
202 

C/) 
(.) 
C/) 
:::> 

sw 

GW 

BORING LOG OF 007G20LF 

(Page 2 of2) 

Started : 1055 7113198 Northing :392485.90 
Finished : 1800 7113198 Easting :813486.00 
Drilling Method : Rotasonic TOC Elevation :282.70 
DriHing Company : Alliance Drilling Total Depth :85 feet 
Geologist :B. BranUey Well Screen :65 to 75 f~t 

Well: 007G20LF 
Elev.: 282.70 

DESCRIPTION 

(42.5) Lt brown to med. brown dayey gravel sand mix w/ 
iron staining, very hard 
(42.5 - 47) Daric yellowish orange mottled wl Ll gray 
dayey very fine to fine sand w/ scattered pebbles 
(47- 48) Med. gray dayey sand 
(48- 52) Ll brown to med yellow brown gravelly sand wl 
day, very stiff to hard, Gravels indude both chert (up to 
1/2") and Qtz. (up to 1") 

Grout 
(52 - 55) Grayish orange med. sand w/ scattered gravel -~~ 
(up to 3/4") _:·~ -··-
(55 - 55.5) Chert gravel wl coarse sand --~ ,-; 

-~~ (55.5- 65) Dark yellowish orange med. coarse sand w/ :-·~-.--
gravel, coarser sand w/less fines between 63 and 65 -··- -~~-.· . ..-; 

-~~--:.~ 
-~:- -~-=-

Seal 

)}: 
':~_:: ::·:':· 
·.: ~ ;:/ :::: 

(65 -74) Med. yellow brown coarse to med grained sandy -~::~ ~~=r gravel (up to 3" dia.) ·.:: 
:~~·f 

Sand Pack 

0.010 Slotted Screen 

(74- 75) Gravelly silt w/ fine sand 
(75 - 76) Dark yellowish orange day with some gravel 

(76 - n) Dark yellowish orange mottled w/ Lt. olive gray 
day, some silt 
(77 - 85) Dusky brown to dusky yellow brown clay wl 
some silty lenses, micaceous w/ some patches of very fine 
sand 

Backfill 



) EJVSAFIE 

Deplh 
in 

Feet 

o-

5-

10-

) 
15-

20-

25-

30-
0: 
0 
aJ u: -
...J 

~ 
0 
9 35-£ 
" 0 

" :2 
::!: 

~ 
~ 

1 
40-

g -
'1' 
"" ~ 
0 45-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Project#: CTO 0094 

g 
Surf. Ul 

a> I 
Elev. a. % 0.. 

E Rec- PID ~ 283.95 C1l 
(/) overy (ppm) (!) 

283 .---... 

80 

r-
278 

2 35 
273 

r---
268 

3 65 
263 

1--
258 

4 75 
253 

'--' 

v---.. 1--

~ 
246 

~ 5 100 
243 

~ 

(/) 
(..) 
(/) 
::> 

ML 

CL 

BORING LOG OF 007G21 LF 

Started 

Finished 

Northing 

Easting 

(Page 1 of2) 

Drilling Method 

Drilling Company 

Geologist 

: 0840 7/14/98 
: 1415 7114/98 
: Rotasonic 

: Alliance Drilling 

:B. BranUey 

TOC Elevation 

Total Depth 

Well Screen 

:392560.30 
:813673.00 
:2283.66 
: 75feet 
: 65 to 75 feet 

Well: 007G21LF 
Elev.: 283.66 

DESCRIPTION 

~~over 
_(Q.=1)_gg~~!!.!~~Ll?~!!!!.9'11.~.11!.~.Y.~9~Q~----·-········------···-·-- [ Con.crete 
(1 - 6) Med. to dark yellowbrown silt, dry, hard Casrng r.-:;r.;-, 
Greenish gray staining and diesel odor from 2.5 to 3 ··: -· 

.. ~~- •.. .. --~ 

-··- ·-\ -~.'t 

-~:~- -~~ 
(6 - 8.5) Olive gray to med yellow brown clayey silt w/ -··- -~-~ manganese stains and streaks -~-~ 

:-·~ 
•.. 
--~ 

(8.5 - 15) No recovery 
..... 
.•:- -··-
~-= --~ 

-:.~ -~~ 
-··- -··-
-·· --~ ..... 

:~~ -··-_ .. ..... 
. •: :\ .·• ··: 
-:7· :\ 

(15- 28) Dark yellow orange streaked w/ med. yellow 
-:~- -~~ brown Clayey silt, moist, med. stiff, manganese streaks 

scattered throughout -··- -··--~.4: '.4: 

--~~- -··-, ... --~ 

-··- -··· 
-·· ".i! .. -: 

--~~-:-·~ .--_.:_ 
-~-~--·· ··: 

-··- ~~ -~-~ 

-:!· -~~f-Grout 
.. ~~ -··-
··: ·.4: 

--~~- -··· ..... ·.'t 
-··· -··· .... ·-~ .. ·; 

-~~ (28 - 32) Pale yellow brown Clayey silt w/ iron .. ~~-..... 
stains/streaks, moist, med. stiff -:.~· :~~ 

.•·. -~~ -~-~ 

-:.~ 
.•.. 
·-~ 

-<~?.::.~~,!!tQJh:~ . .9mY.9.!!'!Y.~.Y-~m __________________________________________ .•·. .• :. 
-~-7 --~ 

(32.5- 35) No recovery .•' . . •·. 
·? ·.~ 
.•·. -··· .·• ·-~ ----------------------------------------------------------------------------------------- ... 

(35 - 37) Med. yellow brown silty clay wl Lt. gray streaking, .•.. 
-~~-_ ... 

moist, med. stiff 
.. ·: .•.. .•.. .·• --~ (37 - 41.5) Med. brown to med yellow brown sandy clay w/ .. ·; 
.•· . . •·. 

Lt. gray streaks, med. stiff ... --~ .. ·; 
_.: . . •·. .·• ·-~ ..... 

.•·. .•·. 
-~-7 ·-~ 
.•.. .•· . 

(41.5- 47) Med. yellow brown and Lt. gray sandy day .·• -.~ ... 
Streaks of organic material between 41.5 and 42.5 

.. :. 
-~-~ .·• .. -; .. :. .•·. .·• ·.~ .. ·; _.:_ 

···---------·--------------------------------·-·····--------------------·---------------- 5: .:..!.: 



EJVS.IIFE BORING LOG OF 007G21 LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 0840 7/14/98 
: 1415 7/14/98 
: Rotasonlc 

(Page 2 of2) 

Northing :392560.30 
Easting :813673.00 
TOC Elevation : 2283.66 

Location: AOCNSWMU 7 Drilnng Company : Alliance Drilling Total Depth : 75feet 

Project #: CTO 0094 Geologist :B. Brantley Well Screen : 65 to 75 feet 

Depth Surf. "' Q) 

in Elev. a. % 

Feet 283.95 
E Rec-., 

(/) ovary 

45-
238 

so- 6 90 
233 . 

55- f--
228 

60- 7 100 
223 

65- -
218 

70- 8 65 
213 

75- -
208 

ao- 9 105 
203 

-
198 10 100 

go-

PID 
(ppm) 

DESCRIPTION 

:2/ CL 

f4.tt SM (47- 48) Med. yellow brown and Ll olive gray silty sand w/ 

': ::-;_~ \.I!~~~~~-P..~-~.!?!~~---·-------------------------------------------------------.1 
(48- 55) Dark yellowish orange med. to corase gravelly 
sand w/ Lt. gray streaks and Iron staining, Gravel up to 1 

· .. ·.:· 
·:-:·.-:-:: 

·:.::;.-:_::_: 
-: :;_:_.:_::_: 

~: ~;-_: .. ::: .= 

.· 
.·:. :.-:::: 
· .. · .. · .. · .. 

1/2" dia. 
(55- 61) Dark yellowish orange med. to coarse sandy 
gravel, wet 

;:.'·:::::_ '""">,;-;,.:':1--t--------------------·--------------------------------------------------------····--------
~:: .~ ;-: -~ (61 - 65) Med brown to dark yellow brown med. to coarse 
;:: _; ;:: _; GM sand and silt w/ gravel (up to 3" dia.), wet 

~:. -~ ;:. -~ 

f'-.1::'!:':........10· +--t-(65-::?o)·N-~-~~;;;~~;y---------------------------------------------------------

r;;.:--,:. ;o,-,.r--t-----------------------------------------------------------------------------------------
': .< ,.: _; (70 -71) Gravel, chert, up to 2" dia., wet 
•· ' •. (71 - 74.5) Dark yellowish orange sandy gravel w/ pale 
:·: -~ :: ·' GM yellowish orange seam at 74, wet 
~-. -~ :-·. -~ 

~ GC i~~,~~~~£-§~~~~~l~:~~~-~~:~~ffjj~~-:~~:~~;~~~---_-_·; 
/ · brown, dark yellow brown and dark orange w/ gravel up to //;7 \~~-~![~, ............................................................................ ./ 
// (77- 85) Dusky yellowish brown day mottled w/ Lt. gray 
// very fine to fine sand seams, lignitic material scattered 
/; CL throughout, (more Lt. gray sand between 83 and 85) 

~ 
F-"<c'---'--1---t·<a5::a7i·N·~--;~;;;~~;y-(~h~it;;-~'b~-t;;~k~-~fi-i~-h~i~i------------

'-- ........................................................................................ . 

Well: 007G21LF 
Elev.: 283.66 

Backfill 

( 



) 

) 

EJVSAFIE BORING LOG OF 007G22LF 

----
NSA MID-50UTH 

Millington, TN. 
Started 

Finished 
: 1315 7/18/98 
: 0935 7/19/98 
: Rotasonic 

Northing 

Easting 

(Page 1 of2) 

: 392658.10 
: 813905.90 
: 284.86 

Location: AOCNSWMU 7 
Drilling Method 
Drilling Company 

Geologist 
: Alliance Drilling 

: D.ladd 

TOC ElevaUon 

Total Depth 
Well Screen 

: 77.5feet 

Proiect #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 285.15 

o- 285 

5- 28o 

10- 275 

15- 270 

zo- 265 

25- 2so 

30- 255 

35- 250 

40- 245 

45- 240 

so- 235 

55- 230 

so- 22s 

65-

rn 

-! % 
E Rec- PID 

J'J overy (ppm) 

1 60 1500 

2 50 900 

3 100 5 

1--

4 100 15 

-

5 80 

6 120 

7 120 

Cl) 
0 
Cl) 
::::> 

DESCRIPTION 

(0- 2.5) Concrete with sand and gravel subgrade 

r;:.~.,..:>....,...J.--f-··········---·--·--·----------·-············-··-··------·-----·--------------·----·-----

ML 

(2.5- 7) SiU, clayey, moderate yellowish brown wl olive 
gray material, asphalt near top, diesel odor 

(7- 10.5) Silt, clayey, olive gray, hard and dry, contains 
some dark yellowish brown material 

(1 0.5 - 11.5) Slit, clayey, modertrate yellowish brown to 
dark yellowish orange, motUed wl olive gray, contains 
iron-manganese concretions, very dry, hard 
(11.5- 17) No recovery 

(17- 27) Silt, clayey, moderate yellowish brown to dark 
yellowish orange, mottled w/ some dark yellowish orange, 
very moist 

(27- 29) Silt, clayey, moderate yellowish brown to dark 
yellowish orange, mottled w/ some olive gray, very moist 
(29- 37.5) Silt, clayey, olive gray to med. dark gray, 
containing iron-manganese nodules and Lt. olive brown 
material below 31. Near 37, becoming mostly med. dark 
gray and dark yellowish brown, moist 

(37.5- 46) Silt and clay, moderate yellowish brown to dark 
yellowish orange w/ Ll gray to olive gray material, 
scattered iron-manganese nodules. becoming sllghUy sandy 
w/ more Lt. gray material near 46 

lf'-1.'~-l--+-----·-.-------·--------------------·-------------····-··-----------····················· 
(46- 49.5) Clay, sand, very fine, and silt, moderate 

CL yellowish brown mottled w/ Lt. gray to olive gray and dark 
... . .. yellowish orange, scattered gravel, moist, contains 

~ ~~~g:~~~~:.~~~:~~:~~~~~-:~~:.~~:~~~-~~;'!i·~~tt~~~d···' 
VZ' SC gravel, dark yellowish orange to mode~a~e yellowish brown 

. mottled w/ Lt. gray, Gravel up to 1 1/2 dra.,wet 
: (52.5- 57.5) Sand, very fine to fine, dark yellowish orange 
' to moderate yellowish brown, mottled w/ Lt. gray, scattered 

r?.,,:.:;::.o¥-,~~::.-4.·, --t clay seams, Lt gray clay seam w/ organic streaks at 56.5, 

=/Jt:< I\~~-L ................... ---------------------·-··--------······----··--------------' 
_,,_.._,_._, · (57.5- 67) Sand, corase to very coarse, and gravel, dark 
//:/:{: SP yellowish orange to very pale orange, gravel is chert and 
,.,.,·.·:::::· qtz, up to 2" dia. angular to rounded, wet, upper 1" is 
:}')'{,; clayey 

tJ---_ll_....L_....t:.c.=:::.L.___JI.-. ..:._: _________ ----·---·--·-------------

: 67.5 to 77.5 feet 

Well: 007G22LF 
Elev.: 284.86 



a: 
~ 
~ 
N 

~ 
0 
9 
5 
::J 
0 

"' .., 

~ z .. 
'ijj 
~ z 

"' 0 
0 

~ 
'1' .... 
0 

J:JVSAFE 

Depth 
in 

Feet 

100 

105 

110 

115 

120 

125 

130 

NSA MID-SOUTH 
Millington, TN. 

Location: AOCA/SWMU 7 

Pro"ect#: CTO 0094 

0 
Surf. 

<I) :c CD 
% Elev. a. 0.. 

E Rec- PID [2 285.15 (U 
(/) overy (ppm} (!) 

220 
7 120 :H:Wli:~i 

:?~~}~i~)} 
::;: ... :.:-::.·-:. 

215 ::·:~::_:-:i:::.: 
·=:-~:.-::;.·.:. 

8 110 0.4 :i::::.=-:i~}.! 

:t:l)E{: 
:::.;: . .:::;.:, 

210 :i::::_:.:f:::·_: 

?=~:·~~t~=f 

205 

9 110 

200 

195 

10 110 

190 

185 

11 120 

180 

175 

12 120 0.4 

170 

165 

13 100 

(/) 
0 
(/) 
~ 

SP 

CL 

BORING LOG OF 007G22LF ) 

(Page 2 of 2) 

Started : 1315 7/18/98 Northing :392658.10 
Finished : 0935 7/19/98 Easling :813905.90 
Drilling Method : Rotasonic TOG Elevation :284.86 
Drilling Company : Alliance Drilling Total Depth : 77.5feet 
Geologist :D. L.add Well Screen : 67.5 to 77.5 feet 

Well: 007G22LF 
Elev.: 284.86 

DESCRIPTION 

(67- 77.5) Sand, coarse to very coarse, and gravel, dark 
yellowish orange to very pale orange, gravel Is chert and 
qtz, up to 2" dla. angular to rounded, wet, 67.5 to 70 is 
darker In color, containing lignitic sand grains, Red iron 
staining near 76, silt and smaller gravel from 76 to 77 

Sand Pack 
.:: 0.010 Slotted Screen 

. --~ =-:=~-
:.:,; :y: 

(77.5- 92.55) Clay, sandy, dusky yellowish brown to dark }:\;?:: 
yellowish brown mottled w/ Lt. gray sand seams, scattered -::·_:-:i::::_:-
llgnite,some gravel, very micacreous, more sand between ..... _.;:::.:.· 

87 and 92.5 
::::.:;;·:::. 

·---
(92.5- 97) Sand, very fine to fine, Lt. gray w/ dark 
yellowish brown clay seams, abundant lignite and mica, 
wet 
(97 -107) Sand, very fine to fine, color becoming olive 
gray to Lt. gray, less lignite and mica, wet 

Backfill 

(107 -117) Sand, very fine to fine, olive gray to Lt. gray, 
abuntant lignite, especially near 112, wet 

(117- 127) Sand, very fine to fine, olive gray to Lt. gray, 
abuntant lignite at 119 and 123, piece of marcasite nodule a 
118, clay sean (r thick) at 126, wet 

Hole collapsed 

-----------···--------------------~------------------------



) 

) 

EN SAFE BORING LOG OF 007G22UC 

NSA MID-50UTH 
Millington, TN. 

Started 

Finished 

:-- 7/19198 
:-7/19/98 
: Rotasonic 

Northing 
Easting 

(Page 1 of2) 

: 392671.60 
:813899.00 
:284.83 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 

: Alliance Drilling 

: D.ladd 

TOC Elevation 

Total Depth 

Well Screen 

: 103feet 

Proiect #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 285.05 

o- 285 

5- 28o 

10- 275 

15- 270 

20- 265 

25- 260 

30- 255 

35- 250 

40- 245 

45- 240 

so- 235 

55-

V> 

~ % 
E Reo- PID 
J.l avery (ppm) 

1 60 

2 50 

1---

3 100 

-

4 100 

1---

5 100 

6 120 

DESCRIPTION 

(0- 2.5) Concrete with sand and gravel subgrade 

ii-j..--.,,.::>...,.-J----. ........................................................................................ . 

ML 

(2.5- 7) Sitl, clayey, moderate yellowish brown w/ olive 
gray material, asphalt near top, diesel odor 

(7- 10.5) Silt, clayey, olive gray, hard and dry, contains 
some dark yellowish brown material 

(1 0.5 - 11.5) Silt, clayey, modertrate yellowish brown to 
dark yellowish orange, mottled w/ olive gray, contains 
iron-manganese concretions, very dry, hard 
(11.5 - 17) No recovery 

(17- 27) Silt, clayey, moderate yellowish brown to dark 
yellowish orange, mottled w/ some dark yellowish orange, 
very moist 

(27 - 29) Silt, clayey, moderate yellowish brown to dark 
yellowish orange, mottled w/ some olive gray, very moist 
(29- 37.5) Silt, clayey, olive gray to med. dark gray, 
containing Iron-manganese nodules and Lt. olive brown 
material below 31. Near 37, becoming mostly med. dark 
gray and dark yellowish brown, moist 

(37.5- 46) Silt and clay, moderate yellowish brown to dark 
yellowish orange w/ Lt. gray to olive gray material, 
scattered iron-manganese nodules, becoming slightly sand~ 
w/ more Lt. gray material near 46 

V/ ·(46:49:5i.ci~y.-~~~d.--~~~-fi-~~:·~~~i-~iii:~~~~~~----····----·· 
V / CL yellowish brown mottled w/ Lt. gray to olive gray and dark hi'/ yellowish orange, scattered gravel, moist, contains 

. . l~f~!:!:!"!l.~D.9!!!!~~-~-!!~~IJ.I.~~-~-~-~~~D.~!..~I}.<_l_~~:?. .................. t 

sc 

i-J--Ll---L_...J.:.:,=~-l- ....... - ..... ____ ,. ____________ , ......... _________ .. __ _ 

:93 to 103feet 

Well: 007G22UC 
Elev.: 284.83 



EN SAFE .---

Depth 
in 

Feet 

ss-

so-

65-

70-

75-

ao-

as-

go-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCA/SWMU 7 

Proiect #: CTO 0094 

Surf. Ul 
<ll 

Elev. a. 
E 

285.05 <U 
Cl) 

230 
6 

-

225 

7 

220 

r--

215 

8 

210 

r--

205 

9 

200 

r--

195 

% 
Reo-
ovary 

120 

120 

110 

110 

PID 
(ppm) 

en 
(.) 
en 
:::> 

~: sc 

/; 
~ 
~n 

BORING LOG OF 007G22UC 

Started 
Finished 

Drilling Method 

Drilling Company 

Geologist 

:-- 7/19/98 
:-- 7/19/98 
: Rotasonic 

: Alliance Drilling 

:D. L.add 

Northing 

EasUng 

TOC Elevation 

Total Depth 

Well Screen 

{Page 2 of 2) 

: 392671.60 
:813899.00 
:284.83 
: 103feet 
:93 to 103feet 

Well: 007G22UC 
Elev.: 284.83 

DESCRIPTION 

(49.5- 52.5) Sand, very fine to fine, and day w/ scattered 
gravel, dark yellowish orange to moderate yellowish brown 
mottled w/ Lt. gray, Gravel up to 11/2" dla.,wet 
(52.5 - 57 .5) Sand, very fine to fine, dark yellowish orange 
to moderate yellowish brown, mottled w/ Lt. gray, scattered 
day seams, Lt. gray day seam w/ organic streaks at 56.5, 
~~.t .............................................................................. .. 
(57.5- 67) Sand, coarse to very coarse, and gravel, dark 
yellowish orange to very pale orange, gravel is chert and 
qlz, up to 2" dia. angular to rounded, wet, upper 1" is 
dayey 
(67- 77.5) Sand, coarse to very coarse, and gravel, dark 
yellowish orange to very pale orange, gravel is chert and 
qtz, up to 2" dia. angular to rounded, wet, 67.5 to 70 is 
darker in color, containing lignitic sand grains, Red iron 
staining near 76, slit and smaller gravel from 76 to 77 

(77.5- 92.55) Clay, sandy, dusky yellowish brown to dark 
yellowish brown mottled w/ Lt. gray sand seams, scattered 
lignite,some gravel, very micacreous, more sand between 
87 and 92.5 

10 110 ~ ~lb::lf---t························································································· 

I 
I~ 

95- 190 

1oo- 185 

105- 180 

110-

-

11 120 ~: 

(92.5 - 97} Sand, very fine to fine, Lt. gray w/ dark 
yellowish brown day seams, abundant lignite and mica, 
wet 

(97- 105) Sand, very fine to fine, color becoming olive 
gray to Lt. gray, less lignite and mica, wet 

~?; 
H--J-L-.....1..--"!.:"'-".:"-'-L.._.L .•..•.•••••...••......••.•.•.•••.•••••.•••.••.•••.•...••••••••.•.•....•.....•••••••••••.• 

-



) EJVSA,_E BORING LOG OF 007G23LF 

Depth 
in 

Feet 

o-

s-

10-

) 
j 

15-

zo-

25-

30-

oc 
0 

~ 
"' N 
(!) .... 
0 
9 35-
~ 
0 .. .., 
~ 
< 
Ul 
~ 

~ 40-'" ) 
"' 8 
'l' 
<X> 

~ 
0 45-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Proiect #: CTO 0094 

() 
Surf. "' :I: II> 
Elev. a. % D.. 

E Rec- PID ~ 286.15 <II 
(/) avery (ppm) C) 

286 
L----., 

40 
.,<--' 

281 i--

~ 
276 .2 45 

~ 271 I--

~ 
266 3 85 

261 -

~ 
~ 256 4 85 

~ 251 -

~ 
~ 246 5 90 

fl 

(/) 
() 
(/) 
:::> 

CL 

ML 

CL 

ML 

CL 

sc 

Started : 0915 7/31/98 
Finished : 1200 7/31/98 

Northing 
Easting 

(Page 1 of2) 

Drilling Method 
Drilling Company 
Geologist 

: Rolasonic 

:Alliance Drilling 

:D. L.add 

TOC Elevation 
Total Depth 
Well Screen 

:392728.40 
:814087.30 
:285.89 
: 85feet 
: 72 to 82 feet 

Well: 007G23LF 
Elev.: 285.89 

DESCRIPTION 

~Cover 

(0 - 1.5) Concrete and asphalt l! ¥J"~oncrete 
Casing 

1-iii~i~i~!~Y.i~~:-~itt~~-9itYi9fiiyj9_-9i;~~~~~~s@y;_-~-~-t~i-_-_·- h r-:. .:; 
(2.5- 9.5) Silt, moderate yellowish brown mottled w/ olive -··- -~~ ~-~ 
gray, decrease in olive gray material w/ depth -··. -··· ... --~ •.. 

-··- -··. ... --~ ··: _.:_ -··-.·• --~ ... -; 
-··- -~~ -~-7 
-··- -~~ -~-! -----------------------------------------------------------------·----------------------- -··. -~i· (9.5- 10) Silt, olive gray to greenish gray -·· •.. 

(1 0 - 15) No recovery -··- -~~-_ ... ... 
-:.7· -~~ 

-:.~ 
_.:_ 
·.<.: 

-··- -··-
(15 -19) Clayey silt,olive gray to greenish gray, becoming 

_-;. 

~: ... -; 
-~~-

mottled w/ moderate yellowish brown material near 1g, ... -; 
-~~ contains roof material at 17, moist .•·. 

-~-~ 

.. ~~ t:t .. 
. •·. ····················--·--·-------------------·--·-··------------------------------------- -~."t --~ 

(19- 25) Silt, moderate yellowish brown, mottled w/ dark .. :_ .•·-
yellowish orange and olive gray, contains organic material, --~ --~ .. -; 

-··- •.. 
especially near 25 ·• --~ ... 

_.:_ 

~t -~-~ .•.. 
-Grout --~ .. -; 

-··. 
&~ --~ ----------------------------------------------------------------------------------------- .. -; 

(25 - 36) Clay, silty, olive gray becoming mottled w/ dark -··· -·· ~:: yellowish orange and light olive brown material below 31, 
.. -; .•.. -··· -·· ~~ contains iron-manganese nodules below 31, some Lt gray .. -: 
·•·. 

material at 36, moist -~-~ _.:_ 
-~~ -~-~ 

-··- -··· -·· -.~ .. -: .•.. -··--·· .. -; --~ 

-··· -··. ... --~ .. -: .:. _,._ .·• .. -: --~ 

·''· .•.. 
--~ --~ .. ·: 

~~ -··· 
(36- 42.5) Clay, sandy, moderate yellowish brown to dark -~-~ 

-··- -··· yellowish orange mottled w/ Lt. gray, scattered gravel near -~-~ --~ 

42.5, iron-manganese nodules and organic material -··- _.:. 
-~-7 --~ 

-~~-.. ~~ .. -; 
.:. ·''· --~ --~ .. ·: 
--~~--··· 

-~-7 
-··- -~~---·-··---------------------···················--······----------------------------------· -~.; 

-··· -··· 
--~ .. -; ·.; 
-··. -·:-----·------·--·-··---------·---------------------·-·-----------------·······------------· o:.! .:..!. 



EJVSAFE BORING LOG OF 007G23LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 0915 7/31/98 

: 1200 7/31198 

: Rotasonic 

(Page 2 of2) 

Northing :392728.40 
Easting :814087.30 

TOC Eleva~on :285.89 
Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth : 85feet 

Proiect #: CTO 0094 Geologist :D. Ladd Well Screen : 72 to 82 feet 

Depth Surf. 
in Elev. 

Feet 286.15 

45- 241 

so- 236 

ss- 231 

so- 22s 

65- 221 

70- 216 

75- 211 

ao- zos 

as- 201 

-

so-

m 
Q. % 
E Rec- PID 
J.l overy (ppm) 

6 95 

1--

7 95 

8 90 

-

9 85 

f---

10 100 

DESCRIPTION 

(42.5- 52) Sand, day, and gravel, dark yellowish orange, 
traces of Ll gray material, higher day contents and less 
gravel near top, moist, hard, gravel mostly rounded chert 
(up to 3/4" dia., iron concretions, less gravel from 46- 49, 
poorly sorted, moderate brown to dark reddish brown 
material from 50 to 52, moist to wet 

rh' CL (52- 54) Clay, grayish orange mottled w/ moderate orange 
~/ pink and grayish orange pink, moist, soft 

~~ sc ~~~;;~~~n9~ ~~~ ::~~.fi~:t dark yellowish orange, 

. . . (55 - 56) Sand, very fine to fine, dark yellowish orange, 
~' sc lll'!l!~~Q.l:J.~,Jl9~!~.9,_W.f?.t ___________________________________________________ l 
~ · · (56 - 56.5) Clay, grayish orange mottled w/ moderate 
K~:~, sc IP.~!19~J?J!1K.~n~.w:~Yi~~-.9.1!;1~9~.P.i~~.-~gJ~!,_~gf! _______________ .l 
P!'0:t: (56.5- 57.5) Sand, very fine to fine, dark yellowish orange, 
· ... '":7-'' micaceous, lignitic, wet 

.· :- ~ .-: : : : 

(57.5- 58) Sand, very fine to fine, dusky yellowish brown 
mottled w/ dark yellowish orange and Ll gray, micaceous, 
~!gf:1JX.U9!1!~.<?,.W~L ......................................................... . 
(58 - 58.5) Clay, grayish orange mottled w/ moderate 
P.~!19~J?J!1K.~~~-9~.YJ~tl..9.1!;1~9~:P.i.l)~,_m<?J~! •. ~?l?f! ............... . 
(58.5- 61) Sand, very fine to fine; dark yellowish orange, 
t!!!~~l:I.~:?,Ji_gn!~.9,_W.f?.L ................................................ . 
t~?.1.:.!U.-.~1_q~y,_g~.YJ~h.9.1!;1~s~_!Q._t,..t:.s~Y..._ml?!~t_._§Qn ______ _ 
(61.5- 65)Sand, very fine to fine, dark yellowish orange, 
micaceous, lignitic, wet 
(65 - 66.5) Sand, very fine to fine, w/ scattered gravel, 
grayish orange to Lt. gray, scattered Lt. gray seams, wet 
(66.5- 68.5) Sand, gravel and day, olive gray to very Lt. 
g~y_. __ 9_1!;1:>!~l.I:IP.!Q.t~-~_i~,,-~9.~-~Y-~<?.r!~,_!l9n!!!9J.~~-~----------
(68.5- 75) Sand, coarse to very coarse,and gravel (mostly 
chert, up to 2"), dark yellowish orange becoming grayish 
orange from 71 to 73 w/less gravel, poorly sorted, highly 

>;<::;-; SW lignitic, wet 
(75 - 83.5) Sand med. to very coarse, and gravel, dark 
yellowish orange, gravel up to 3" dia. , mostly rounded qtz 
and rounded to angular chert, becoming angular near 
bottom w/less sand, wet 

· .. · .. ··:··· 
..... 

(83.5 - 85) Clay, dusky yellowish brown mottled w/ Lt. gray 
sand seams, highly lignitic, moist 

F-'h7' .. ·'<-'_: :-7;: ;1---t·········· .... ······························ .................. ························-·· 
Shelby tube sample from 85 to 87.5 ~CL 

f-1-----'--'-----'------'-L-..L.J.-...L .•.•..••.•.....••.•....•........................................•........•..•.•.•...••••. 

Well: 007G23LF 
Elev.: 285.89 

...... ,::· 

=r ··::. 
:.:: ·.·: 

Backfill 

1 



JEJVSAFIE BORING LOG OF 007G24MF 

) 

·--
NSA MID-SOUTH 

Millington, TN. 
Started : 0915 7/31/98 
Finished : 1200 7/31/98 

: Rotasonlc 

(Page 1 of2) 

Northing :392815.60 

Eastlng :814610.90 
TOC Elevation :289.06 

Location: AOCA/SWMU 7 
Drilling Method 
Drilling Company 

Geologist 

: Alliance Drilling Total Depth : 95feet 

Project#: CTO 0094 :D. Ladd Well Screen : 60 to 70 feet 

Depth Surf. 
in Elev. 

Feet 289.31 

o- 289 

5- 284 

10- 279 

15- 274 

zo- 269 

25- 264 

30- 259 

35- 254 

40- 249 

45- 244 

50-

8l 
Q. % 
E Reo- PID 
~ overy (ppm) 

60 

-

2 35 

·-

3 25 

4 95 

-

5 110 

-

en 
u 
en 
::> 

DESCRIPTION 

(0 -2.5) Asphalt and concrete 

fr-r-'1:-T+--t············--··········································································· 

ML 

(2.5- 9) Silt, moderate yellowish brown mottled w/ some 
olive gray near top, contains some asphalt at top, dry, hard 

(9 - 20) No recovery 

(20- 25) Silt, dark yellowish orange mottled w/ olive gray, 
contains organic nodules, micaceous, soft 

(25 - 35.5) Silt and clay, olive gray to greenish gray, 
contains abuntant iron-manganese nodules, mottled w/ dar!< 
yellowish orange near top, moist 

(35.5- 41) Silt and day, moderate yellowish brown to dark 
yellowish orange, mottled w/ olive gray to greenish gray, 
contains organic material and abundant lignite near 41, 
moist 

P+'b'-:i--+······························ .......... ········································· ········ 

/ ~CL 
(41 - 46) Clay, silty, w/ scattered gravel, moderate 
yellowish brown to dark yellowish orange mottled w/ a 
trace of Lt. gray material, gravel Is small rounded chert and 
qtz., abundant iron concretions, becoming sandy near 45 

1-'-s ...ll...1-oo_,___,"""~"""';;;,.o::.x-"-: s_c......J. ........................................................................................ . 

Well: 007G24MF 
Elev.: 289.06 



EN SAFE BORING LOG OF 007G24MF 

NSA MID-$0UTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 0915 7/31198 
: 1200 7/31/98 
: Rotasonic 

(Page 2 of2) 

Northing : 392815.60 
EasUng :814610.90 
TOC Elevation :289.06 

Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth : 95feet 

Project #: CTO 0094 Geologist :D. Ladd Well Screen : 60 to 70 feet 

Depth Surf. 
in Elev. 

Feet 289.31 

so- 239 

55- 234 

60- 229 

65- 224 

70- 219 

75- 214 

so- 209 

ss- 2o4 

go- 199 

-

95- 194 

"' ~ o/o 
E Rec- PID 
JJ overy (ppm) 

6 100 

7 100 

-

8 95 

-

9 95 

-

10 100 

rn 
u rn 
:::> 

DESCRIPTION 

~}hfj SC (46- 46.5) Sand, very fine, and day w/ gravel, moderate 
lf.-~& .. 'E~,;,··'''*·'' --1 brown to reddish brown, very cohesive 

:;t:;:mm ~::~i;;~~~~~ !?~~~~r:: :~~ ~it:ia?.G':;~~au~ to 2· 

: .. ;_._._, .. ;.· .. · ~~Y.-~~~~r~~~-~-~~:~~~-~~~~-~~~~~~-~~~-~-~~~~-~~---.1 
(52 -55) Sand, very coarse and gravel (up to 1 1/2"), dark 
yellowish orange, some clay content, wet 
(55 - 65) Sand, very fine to fine, grayish orange to dark 
yellowish orange, upper 3' of section is mostly grayish 
orange and contains some Lt. gray, micaceous, lignitic, wet 

(65 - 75) Sand, very fine to fine, grayish orange to dark 
yellowish orange, mostly grayish orange pink at 66, 
contains Lt. gray clay seams at 72.5, contains more chert 
gravel at 74, wet 

(75 - 85)Sand, very fine to fine, grayish orange, micaceous, 
lignltlc, wet, Several pieces of chert gravel (up to 3/4" dia.) 
at84and 85 

(85 - 88.5) Sand, very coarse and gravel, dark yellowish 
orange, gravel mostly angular to rounded chert (up to 2 1/2" 
dia. ), wet, poorly sorted 

f'¥6':;1f---t············································································--··········· 

V/ ~ CL 

(88.5 - 95) Clay, sandy, dusky yellowish brown, becomes 
mottled w/ Lt. gray, very fine sand seams below 92, 
micaceous, lignitic 

~ f-'---.l.l---'---'-"--"-'---'······························································· ·························· 

Well: 007G24MF 
Elev.: 289.06 

:;:;'lFJ 
:.~ -~~ 1-Grout 

~;; 
~~ % ~!-Seal 
~~ 
:)~ ;}:' 

:~;:] ;\: 
:Y: ;/:· 
·.:: .· 

·~ L010 Slotted Saee• 

·.·: ~/: 
';}~ :'·."~· 
.. :-,:. 

1l~~i~-~M p~ 
ilt!i!· 

il!ll 

Backfill 

l 



) E.JVSAFIE BORING LOG OF 007G25MF 

\ 

~ 

---
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 
: 0945 8/3198 
:-- 8/3198 
: Rotasonic 

Northing 

Easung 

(Page 1 of2) 

:392888.00 
: 814789.90 
:289.97 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 
Geologist 

: Alliance Drilling 

:B. Brantley 

TOC Elevation 

Total Depth 

Well Screen 
: 81.50 feet 

Project#: CTO 0094 

Depth Surf. 
in Elev. 

Feet 290.30 

o- 290 

5- 285 

10- 280 

15- 275 

zo- 210 

"' ~ % 
~ Rec- PID 
(f) ovary (ppm) 

1 70 

2 40 

3 40 

25- 265 I--

30- 260 4 40 

35- 255 -

40- 250 5 105 

45- 245 -

so- 240 6 85 

55- 235 I--

so- 230 1 65 

(f) 
(.) 
(f) 
::> 

DESCRIPTION 

r;...~,-->r-r:l----4. (0 - 1.5) Concrete 
\i.M.:.?l.~~~-<;t .. _g@~~I_§!!9.9.@.~.E! ........................................ .! 

ML 

(2 - 3) Lt. olive gray silt mixed w/greenish gray silt, dry, 
hard 
(3 - 7 .5) Dark yellowish brown to moderate yellowish 
brown silt. dry, hard 
(7.5- 9) Lt. olive gray and moderate yellowish brown silt, 
dry, hard, manganese inclusions from 8.5 to 9 
(9 - 15) No recovery 

(15 -19) Dark yellowish orange w/ Lt. olive grey and 
yellowish grey silt, manganese and iron streaks throughout, 
moist, med. stiff 
(19- 25) No recovery 

(25 - 29) Pale yellowish to dark yellowish brown silt w/ 
scattered manganese and iron staining 
(29 - 35) No recovery 
Driller uncertain whether loss of recovery at top or bottom 
of each run w/loss. Loss has been assumed to be at 
bottom of run 

(35 - 38.5) Moderate yellowish brown clayey silt w/ dark 
yellowish orange and med. Lt. gray dayey silt. 

JY..>H-+--1-·······-···············································································--
p CL (38.5- 40) Lt. bluish grey clay lenses streaked in moderate UJr ML yellowish brown clayey silt w/ dark yellowish orange and 

0 ~~~~'~i) 9~~d~:;y!ll~~~~h-b~~~~-d~y~y-~ili~i"d~~---···· 
~/ CL :y:~~~i:5r~~~!!i!·y:~~~~!;:~~~~;IJ~~y~i-Ci:······ 
.,V~ /"-l---1 olive gray streaks and iron staining, dry, hard to stiff, 

~~~ GC it:~t::.:.~:.~;~~~~~~;~~g~-~~:!~i?:§~~~~-~-~~-~~~-----1 
,:', (47.5- 52.5) Lt. brown clay, sand, gravel mixture w/ 
·:. .. . ' abundant iron staining, cementicious in sections to very 

wr SM :i:~)~t~~z:~~!~~~~it~l~,~:;.: 
i

1'i:ll; SP between 53.5 to 55, moderate red w/ yellowish gray clay at 
55 (12" thick) and 1" thick Lt. gray seams at 56 and 58 

:::·,' (61 - 65) Dark yellowish orange to grayish orange fine sand 
:-_;, w/ Lt. gray fine sand 

65- l-'--l.l.--'--....L:.:...:;:~c;:'-"---'------·--------·- .. ---------·--------·-

: 71.5to 81.5 feet 

Well: 007G25MF 
Elev.: 289.97 

~Cover 
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SVSAFE BORING LOG OF 007G25MF --. (Page 2 of2) 

Depth 
in 

Feet 

65-

70-

75-

so-

as-

so-

95-

100-

105-

110-

115-

120-

125-

130-

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 
: 0945 8/3/98 
:-.- 8/3198 
: Rotasonic 

Northing 
Easting 

:392888.00 
:814789.90 
:289.97 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 
Geologist 

: Alliance Drilling 
:B. BranUey 

TOC Elevation 

Total Depth 

Well Screen 
: 81.50feet 

Project#: CTO 0094 

Swf. 
Elev. 

290.30 

225 

220 

215 

210 

205 

200 

195 

190 

185 

180 

175 

170 

165 

rn 
Q) 

a. 
E 
(II 

(/) 

8 

1--

9 

1--

10 

1--

11 

1---

12 

1--

13 

() 

:E 
% ll.. DESCRIPTION Reo- PID ~ 

overy (ppm) (!) 

85 

80 

90 

80 

85 

90 

:;,:-,o,~, ~!?§.:.!~~-.!?1Y~J!9.~§.!) _ _g_r_~Y..!~ . .9~Y.t~h.9.@1J.9.~ . .!?!~.Y.t4~_!h!~LI 

Ill! SP [~£~~~!~~~;::=::00 

~~I CL ~i§_;_i?ii~UQYiJ~h-9!.~Y._-!Q-_g_@~~-~--S?fii~9~--~~y_-~-~~~----_-:_·_·_·_~-:; 

~~1!!111 ~~ ~~~.~~:0~1:~':.':' Mod w/ =tt"ed 

l!fl! SP _ __ ---- ------ _ ---- _ _ _ _ __ _ 

t;,• ~ (92 - 96) Lt. brown and dark yellowish orange sandy gravel 
:;.y::;; GW (up to 2" dia.), poorly sorted, sand fine to very corase 
., ......... . 

Jr.;i-1~-·~-~· --t--------------------------------·-·-----------------------------------------·------------
ll ~; !} ;.; (96- 101) Yellowish gray to olive gray fine silty sand 

;: ;:) t};: SM (101 - 105) Lt. gray to grayish orange fine sand, lignitic and 
micaceous, few scattered chert gravel at 103 

:1; ~~ ;~( ;; 
IS-R~I---t·---------------------------------------------------------------------·---·-·------------;;tG. SP (105- 107) Yellowish gray fine sand w/ dark yellowish 
.. ...:._:.. f'.C!@IJ.9.~-~IJ.~.~~~rr!..?.UJ'.!L .............................................. . 

(107 -109) Grayish orange fine sand w/ Lt. gray clay 
seams 1/8"to 1/4" thick 
(109- 115) Lt. gray fine sand w/ Lt. gray clay seams 

(115 -124) Lt. gray fine sand w/ grayish orange fine sand 

~ -----------------------------------------------------------------------------------------
~f.i:l1' SM (124 -125) Pale brown and dark yellowish brown silty 

J-L---L.:i.____. _ __t'.z·G?Y"""~·;:::.!::_:y"-.;-::·,~....s_c-t !!~IJ.~ ... !!sr:'J~~-~~-~.<?1!Qm.~~~n. ___________________________________________ ./ 
(125 -127) Shelby tube pushed from 125 to 127, bottom 

~ 

14 100 

~~~~~:~-~~~~~~~-:~~~~-~-~~~-=~~~------------------------------------' 

:71.5 to 81.5 feel 

Well: 007G25MF 
Elev.: 289.97 

m ~r-0.010 Slotted Screen 
~~i ···: 
/:; __ :m 

~Hole collapsed 

1 



EJVSilFE BORING LOG OF 007G26MF 

(Page 1 of 2) 

NSA MID-SOUTH Started : 1455 8/2/98 Northing :392954.10 
Millington, TN. Finished : 1645 8/2/98 Easling :814922.50 

Drilling Method : Rolasonic TOC Elevation :290.13 
Location: AOCAJSWMU7 Dn11ing Company : Alliance Drilling Tolal Depth : 70feet 

Prolect#: CT00094 Geologist :B. Brantley Well Screen : 60 to 70 feet 

(.) Well: 007G26MF 
Depth Surf. "' J: Elev.: 290.13 Ql 

in Elev. 0. o/o Q.. (/) 
DESCRIPTION E Rec- PID ~ (.) 

Feet 290.40 C\l (/) 
(/) avery (ppm) (.!) ::> 

~Cover o-
290 (0 - 2) Concrete w/ sand and gravel subgrade b~ ~~ncrete 

Casing 
......... 

t;: 1-;: 
1 100 Bkg "(2-~·s·)·M~d~~t;;"Y~ii;~i-~h·b;~~~·;·iit:·~~;y·;ti!f·t~-h~-~d·-···-----

.-.~ ·-,;; 

.•· . ... 
-~-~ --~ 

-··· .•·. 
-~-~ t;~ 5- I-- (5 - 7) Moderate yellowish brown silt mixed w/ olive gray 
_.:_ 

-·· 285 silt, contains wood fragments, very stiff to hard 
•.. 
-··- •\ (7 - 15) Dark yellowish orange silt mixed w/ olive gray silt ~-~ 
-··· -··-w/ iron and manganese inclusions -~-7 ~;; _ 

_ -.·~ --~ ··: 
-~-~ -:.~ 

) .. ~~ -··· 
--~ 

10- 2 40 Bkg ··: 
···- .•·. 280 -~-~ --~ 

-··· .. 
-~-~ ~;7_ -··· -·· --~ .. -: 

-~~--~\ _.:_ -··. _ ... 
t~1 ··: 

15- I-- (15- 19.5) Lt. olive gray clayey silt w/ iron streaks, moist to -:.~ 
275 .. :. ~~~ wet, med. stiff -~-! 

-:.~- -··-
-··- ~t -~-7 
-··--·· ·,; 

-Grout ML •.. 

(19.5- 20.5) Moderate yellowish brown clayey silt w/ Lt. -~:~ ~i -··-20- 3 90 0.4 gray clayey silt w/ manganese -~-~ t;t 270 
(20.5- 25) Dark yellowish orange clayey silt w/ Lt. olive .•·. 

-~-7 t;;_ gray clayey silt, iron streaks throughout, slightly moist, more .•·. 
stiffer -~-7 ·-~ 

.•· . .•.. 
_ ... 

·-~ ··: .. :_ 

-:.~ ·-~ 
0: -··· .•.. 
~ 

.... --~ 

(25 - 33) Moderate yellowish brown clayey silt, moist, stiff 
.. -: 

-~~ 25- I-- .•.. 
ll. 

-~-~ ::; 265 
co . •:- .•.. 
"' ~-: ·.~ g 
0 :-·~- "\ 
~ .. ·: 

-~~ " :-·~-
0 ..... 

-~~ 
., .•.. :!2 .·:. ::; .... 
;:; ·•·. '\ -·· I JO- 4 75 0.2 

..... 
-~~ .•·. 260 -·· ..... 

.•·. -~~ 1 -~-! ...... 
(33 - 35) Moderate yellowish brown and Lt. olive gray -:.~· '\ .., clayey silt w/ iron staining, moist, stiff ..... .•· . 

0 
(35 - 42) Modera~e yellowish brown and Lt. olive gray .·. ·.:.: 

ljl ··: 
-~~ .•.. 

co clayey silt w/ iron staining, moist, stiff to hard, manganese -~-~ ~ _i_~~~~!~~~-~~!!!.?.? .. ~?-~~!.P.~-~~!~~--~~_t_t_e:~~-~9.~ .. 1Q.!9..~~---- .:1 .•· . 
0 35- ..:..!. 



EN SA FIE BORING LOG OF 007G26MF .-
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 

; 1455 8/2/98 
; 1645 8/2/98 
: Rotasonic 

Northing 

Easting 

(Page 2 of2) 

location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 
: Alliance Drilling 

:B. Brantley 

TOC Elevation 

Total Depth 

Well Screen 

:392954.10 
; 814922.50 
; 290.13 
:70 feet 

Project#: CTO 0094 

Depth Surf. 
in 8ev. 

Feet 290.40 

35-
255 

40- 250 

45- 245 

so- 240 

55- 235 

so- 23o 

65- 225 

70-

"' II> 
0.. % 
E Rec-
m 
(/) avery 

5 100 

-

6 95 

-

7 85 

1--

8 60 

PID 
(ppm) 

0.2 

Bkg 

(.) 

J: 
0... (/) 

~ (.) 
(/) 

(!) ::> 

Ml 

DESCRIPTION 

(42- 44) Dark yellowish orange sandy silty clay steaked w/ 
Ll gray, pebbles scattered throughtout (1/4" to 1/2" dia.), 
c!!Y.t.l?Jl!L ........................................................................ . 
(44- 45) Dark yellowish orange clayey sand w/ pebbles 
scattered throughout, moist, med. stiff 
(45 - 46) Dark yellowish orange clayey sand w/ gravel 
scattered throughout, moist, med. stiff 
(46- 47) Moderate reddish brown cemented mixture of 

\9.~.Y'-~-~D~,_P.~P.PJ~~-~D~.9@Y.~----·------------------···············----~ 
(47- 54) Grayish orange to dark yellowish orange silty fine 
sand 

h7 CL "(54:55)"M~~~-t~-;~-d~y·;;;I~~:.:;Td"~·rk·y;li~~~h~;;~g~· 
:~'-''7:· \!!!!9..Y~!!9~i.~h.9@Y..!?!!t.Y.!'!!1~.~!!~ ...................................... ./ 
/';'{({ (55- 70) Grayish orange fine sand mixed w/ dark yellowish 
::;;/;;;;·; orange and yellowish gray fine sand (micaceous). 
i\~~V .. =: moderate red to Ll red w/ pinkish gray clay seams at 56.5, 
/'"i-L\ 57.5, 58, 60, 61, and 63, seams range between 1" and 4" 
:?(/';" thick, few scattered gravel (up to 1/2" dia.) near 66 

02 ~ll'!(ll SP 

Bkg ~l'llllll 
ii;%·--~~; 

f-L---LL--'---"-"'='='::il---'-----------···--·--·······-·----··-·--------·--··-···-·····-····-

: 60 to 70 feet 

Well: 007G26MF 
Elev.: 290.13 

' 
)r 



) EJVS/li=E BORING LOG OF 007G27LF 
(Page 1 of 4) 

NSA MID-SOUTH Started :0800 7/20/98 Northing :392553.50 
Millington, TN. Finished : 1600 7/20/98 Easting :812680.90 

Drilling Method : Rotasonic TOG Elevation :276.77 
Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth : 117 feet 

Project#: CT00094 Geologist :D. Ladd Well Screen : 107 to 117 feet 

S2 
Well: 007G27LF 

Depth U) Elev.: 276.77 Surf. Cl> I 
in Elev. a. % n. en DESCRIPTION E Rec· PID ~ 0 

Feet 276.86 01 en 
en avery (ppm) (!) :::> 

o- ~Cover 

276 
(0- 5) Silt. dayey, moderate yellowish brown motlled w/ a ~ !]-Concrete 
litlle Lt. olive gray, especially at 4, contains roots and Casing 
organic material t;:. 1--7 

1 90 ···-.· . --~ ...... 
-··- -··-
-·· •.. --~ 
-··- ··--·· --~ .. -; 

5- r-- (5-7) Silt, clayey, moderate yellowish brown motlled w/ a -··- _.:_ 
·• .. 

litlle Lt. olive gray, contains roots and organic material, 
... -: ..... 

271 2 100 -~~ '\ iron-manganese nodules ... -; 
-·:- -··-f-- (7- 17) Silt, very clayey, moderate yellowish brown motlled -~-: --~ 

w/less Lt. olive gray, abundant organic material -:7· 
_.:. 
--~ 

-··· -··--·· --~ ..... _.:_ 
\ -··--·· --~ 

10-
.. 
-:.~ -··· 

--~ 
266 -··- -··· 

~-7 --~ 

.3 80 -··- -··-_ ... ·.te .. -; 
-:~ 

.•·. 
--~ 

-··- -··· -·· --~ ··: _.:_ -··-
15- .·:.. ...... --~ 

-··- .. 
261 -~-~ --~ 

:-·~ -··· 
--~ - (17- 23) Silt, very clayey, moderate yellowish brown 

..... 
-··- -··-

ML motlled w/ Lt. olive gray, abundant organic material ~!. --~ 
.:. 

-~-: ) -Grout 
-~-~ --~ 

20- -··- -··-
-~-~ ·.~ 

.•·. . •.. 
256 .·• ·.~ ... ·: 

. •' . .. : . .... ·.~ 
4 65 ... ·: 

:.~ 
.•.. 
·.~ 

(23 - 27) Silt, olive gray w/ iron-manganese nodules -··· .•.. .. ·.~ ,·: 
a: .•.. .•.. ·• ·.~ 

~ 
, ... 

25- :-·~ 
.•.. 

~ ,·: ·.~ 

!=:; 251 -~~- -~i:· \!) ,·: .... 
-~~- .•.. 

0 .- (27 - 36) Silt, olive gray to Ll olive gray w/ abundant ·.~ 9 ,·: 
£; Iron-manganese nodules below 30, becoming motlled w/ -~~ 

.•.. 
g ·.~ 

moderate yellowish brown and Lt. olive brown material 
,·: .. : . 

i 
. •:. 

from 32 to 36, very dry and hard near 36 -·· ·.~ •.. 
.•. = . .•.. 
-~-; ·-~ z 30- .. :. 

~ -~~~- ·.~ 
246 5 100 .:~· 

.•.. 
j ·.~ 

-:.~ 
.•.. 
·.~ 

"' ..... .. : . 
0 

-~-: ·.~ 0 .• :. ')I 
:.~· "' ·.; 

')I .... ..... .•.. 
0 35- ·----------------- L.! ..:! 



E:JVSAFE BORING LOG OF 007G27LF 

·- (Page 2 of4) 

Depth 
in 

Feet 

35-

45-

so-

55-

-

60-

70-

NSA MID-SOUTH 
Millington, TN. 

Started 
Finished 

:0600 7/20/96 
: 1600 7/20/96 
: Rotasonic 

Northing 
EasUng 

Location: AOCNSWMU 7 
Drilling Method 
Drilling Company 
Geologist 

: Alliance Drilling 
: D.Ladd 

TOC Elevation 
Total Depth 
Well Screen 

:392553.50 
:612660.90 
:276.71 
:117feet 

ProJect#: CTO 0094 

Surf. 
Elev. 

276.66 

231 

226 

221 

216 

211 

"' a> 
c. % 
E 
(IJ 

Rec-
en overy 

1--

7 90 

f--

8 85 

f--

9 65 

PID 
(ppm) 

0 
J: a.. en 
~ 0 en 
(!) ::> 

DESCRIPTION 

(36 - 41) Silt, moderate yellowish brown to dark yellowish 
orange, containing iron-manganese nodules, dark yellowish 
brown and olive gray material becoming slightly sandy from 

ML 37 to 41 

v (41 - 46) Clay, silt and sand, very fine, moderate yellowish 
brown mottled wf dark yellowish orange and Lt. gray, Lt. 
gray is mostly day, contains iron-manganese nodules, 
moist ~Cl 

~ ···------------1 
~ SC (46- 47) Sandy, very fine, and clay, Lt. gray, moist 

~ CL (47- 48) Clay, silt, sand, very fine, and gravel (up to 1/2" . 
. :. ·":'i-- dia.), moderate yellowish brown mottled wf Lt. gray and 
Jl{~:-~ sw I\~!!~.Y~!l9~l~h.Q@I].9..t?. _____________________________________________________ ./ 
::::>_;;;, (48- 49.5) Sand, fine to med., and gravel (up to 114"), very 
~7.?:-:= SP ,\P.!!!~ _ _<?.@D9~,-~!?!!!!=!.111_<?.9~ri!!!'!.Y!!!!Q.~!~hJ~rQWD.£1.~Y.,_Y!'~L .. ./ 
~: (49.5- 50.5) Sand , fine, dark yellowish orange mottled w/ 

0
·
2 ~ 1\~o~~.Y~:i-~:~~~::~~::·-~~;:~:it~b~~~i~t;-9~;:··-------' 

/.(!)0 SC becom!ng mottled w/ dark yellowish orange and sand 
~ becommg coarser near 55 

~·~~;:~~ 1~~~if:l~~~~~:~~f~~ie~n~~-~~~~~~~~lJ~~~~;-·· 
·\(.i:m·:::; 

(63.5 - 67) Sand, very fine to fine, grayish orange to dark 
yellowish orange, trace of gravel at 65 (up to 2" dia.), 
micaceous and lignitic, wet 
(67- 70) Sand, coarse to very coarse, and gravel (up to 
3/4"), very pale orange to dark yellowish orange, wet 

1-'----'-'----'----'-"-"""""-'"'----'---------·-··---------------------------·-------··--·-·------------·----··----·----····--

: 107to 117feet 

Well: 007G27LF 
Elev.: 276.77 

l 



) 

) 
~ 

EN SAFE BORING LOG OF 007G27LF 

Depth 
In 

Feet 

70-

75-

ao-

go-

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 0800 7/20/98 
: 1600 7/20/98 
: Rotasonic 

(Page 3 of 4) 

Northing : 392553.50 
Easting : 812680.90 
TOC Elevation :276.n 

Location: AOCNSWMU 7 Drilling Company : Alliance Drilllf1!l Total Depth : 117 feet 

Proiect #: CTO 0094 Geologist : D.l.add Well Screen : 107 to 117 feet 

Surf. 
Elev. 

276.86 

206 

201 

196 

191 

186 

181 

176 

(I) 
Cll c. % 
E Reo- PID 
(!I 

en overy (ppm) 

9 65 

'--

10· 90 

-

11 70 

12 75 

Q 
I 
Q_ (/) 

~ 0 en 
(!) ::> 

,...--.,. 

><Y 
·::;:,.:::: 

::' <.::' 

r:< >:: 
::< <,>:sw 
I. >' 
::: ·.:-. 

.<. ::.:_.' 

<: .. -:,::· 

DESCRIPTION 

(70 -77) Sand, very fine to fine, dark yellowish orange, 
contains gravel seams w/ coarse to very coarse sands at 
74 and 75, otherwise contains trace of gravel throughout, 
trace of day seams, terrigenous sand zone at 74, wet 

(77 - 82) Sand, very fine to fine, mosUy grayish orange wl 
a corase dark yellowish orange gravelly zone at 79, traces 
of scattered gravel throughout 

:g~;ffi( ~~f d:~5Je~~~1~~~~~!ot~~%~c;;~~~~de:~~e~~~~: to 

:~;:m;~~:: SP sandy zone near 85, gravel is chert and q~. wet 

&.jnX' -·--** ~~ I'-C~§,~_:_?..?'l_c;?!!!Y.~_tl!P..~9..-~-~-9!~:},_£C?n~~tr:t.!?.~.!i_IJ!~.~-~n~-------./ 
~:· =:·' (87 - 88) Sand, very coarse and gravelly, dark yellowish 
{~iS I\<?!!!!:!9~·-.9.'El~~Ul!.~n~J!!P..~'? .. 1!~),_y_.:~~-------------------------------' 
{~-~-t:~-~ GP (88 - 91) Gravel (up to 2 1/2") and sand, very coarse, dark 
:~:,{·g; yellowish orange, little sand content, poorly sorted, wet 
~:~~;. 
~tt sp -(91··:92)·s-~~d:-~~;y-~-~;;~-~~-ci-9~~;~<~p-i~-1/2~-):"d~;k------

~~- ~~ \Y~I~!?~!l!!l.'?.@_n_g~,-~':'.r:t.~-~J9...~.1_1.9!!!~E.9.~.!!~~-~~r:!,_'!Y!'!! .... -' 
:~:_ •. :~ (92 - 92.5) Gravel up to 2 1/2" dia., scattered sand, rounded 
t~7:e tQ_~IJ.9.l!l~r.9.~J~n9..9b~!1,_~-~L. .. _______________________________________ _ 

{~··"t:~7 (92.5- 93) Sand, very fine, dark yellowish orange, one 
g~g~ GP 'e!~~-9..!.~~!1.9!!!Y..!!!X.9.l~: .....•........•.......•........................ 
:~:-.·•·:~:·.·• (93 - 97) Gravel and sand, very coarse, dark yellowish 
~-~> brown to dark yellowish orange, chert and q~. rounded to 

i;-~:m SP \.!!!:!9l,I.I_~~!.!-!P.J'? . .1..1[?::,_~-~~-------------------------------------------------.t 
~ .... _,, (97- 98) Sand, very coarse, and gravel (up to 1"), dark 

~ ~~~:~~~E~;~~~~~~~:i~foi·' 
···~: sc ''"'« "'" 1 07 

1-'---...l.l.-.....l.--.L">Z;"·~""'""".'/il...; ----'··-·-·---·-----------··----.. -·-·-----····------.. ----·-

Well: 007G27LF 

Elev.: 276.77 



a: 

~ s 
8 
~ 
0 .. 
:2 

~ z 
'iii 

l z 

"' 0 
0 

~ 
~ 
0 

EJVS./1,_1: 

Depth 
in 

Feet 

105 

110 

115 

120 

125 

130 

135 

140 

NSA MID-SOUTH 
Millington, TN. 

location: AOCNSWMU 7 

Pro ect #: CTO 0094 

Surf. 
., 
CD 

Elev. c.. % 
E Rec- PID 276.86 (Q 
rn ovary (ppm) 

171 12 75 0.4 

166 

13 85 

161 

156 

14 85 

151 

146 

15 100 

141 

16 100 

0 
J: a.. rn 
Ci 0 rn 
(!) ::> 

BORING LOG OF 007G27LF 

(Page 4 of 4) 

Started : 0800 7120198 Northing :392553.50 
Rnished : 1600 7/20/98 Easting :812680.90 
Drilling MethO!I : Rotasonic TOC Elevation :276.77 
Drilling Company : Alliance Drilling Total Depth : 117feet 
Geologist :D. Ladd Well Screen : 107to 117feet 

Well: 007G27LF 
Elev.: 276.n 

DESCRIPTION 

,;:· 

·.·; :~;~: 
};:~ :::·;· 

(107 -117) Sand, very coarse, and gravel (up to 

;~(· 2"),clayey, dark yellowish orange to grayish orange, Lt -/~ 
gray clay seam at 111, traces of red iron staining, becomes ·.·: 

darker in color and silty from 115 to 117 ·-::· ;)· ·.·: 

'} ;~:: 
... 

:;:; Sand Pack .... :' 
0.010 Slotted Screen ?:: ·.-.-

.·. 

·\= :.:!· 

-/~ );~: 

::tl 
:~:~: 

:{~: 

(117 -125) Clay, sand, fine to very coarse, gravel (up to 1 -~r-:i:~·:=}: 
.;:.-:;_;.\·.· 

1/2"), dusky yellowish brown to dark yellowish brown, clay ·}.:-:~:-:::_: . 
seams throughout, very lignitic, slightly micaceous, wet . ·.:.-::f.· .. ·.· 

-::·.:-:i :~:-,:. 

Backfill 

(125 -127) Gravel (up to 11/2") and sand, very coarse, 
dark yellowish orange silty, dusky yellowish brown to dark 
yellowish brown clay near 127, wet 
(127- 128) Gravel and sand, dusky yellowish brown to 

c!!'!~.Y~!lC?~Xi.!!h.~r9.~.!'!,W.~L ................................................ 
(128 -139.5) Clay, dusky yellowish brown to dark 
yellowish brown w/ some Lt. gray sand seams scatterea 
through upper 5 feet, abundant lignite, especially near 128, 
micaceous, stiff to very hard 

Hole collapsed 

---.----.-.. -~---. ~ -~ ~.- --------.---.-- .. -.---- -· ---.---- ---------.-.--------------------



) E.JVSA.,_E BORING LOG OF 007G28LF 

) 

Depth 
in 

Feet 

o-

s-

10-

15-

20-

25-

30-

35-

40-

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 

: 1345 7/17/98 
: 1630 7/17/98 
: Rotasonic 

Northing 

Easting 

(Page 1 of 2) 

:393309.60 
:813467.30 
:281.91 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 
: Alliance Drilling 

:D. Ladd 

TOC Elevation 

Total Depth 

Well Screen 

: 80.5feet 

Project#: CTO 0094 

Surf. 
Elev. 

281.87 

281 

276 

271 

266 

261 

256 

251 

246 

241 

8l c. % 
E Rae- PID 
~ overy (ppm) 

50 

2 75 

3 95 

1--

4 85 

5 100 

DESCRIPTION 

(0 - 3) Asphalt, clay, red sand, pebbles, lost first 1 - 2 feet 

J<...--;>.,-.,.J--4······························------·-·-·--·-·--·-·----·--·-·-·-···-·-···--·-·---·---·---

~CL 
ML 

(3- 7,5) Clay and silt, moderate yellowish brown, some 
olive gray material, stiff 

(7.5 -12) Silt, olive gray to greenish gray, traces of root 
material 

l'-';,+-':,1--t··············-··-·-·-········-·-··-················-·-·····-·······--·--·-····----·-···· zcL 

ML 

(12- 14) Clay, dark yellowish brown to dusky yellowish 
brown, stiff 
-----------------------------------------------------------------------------------------
(14- 17) Silt, olive gray to greenish gray, iron-manganese 
nodules 

(17- 27) Silt, clayey, moderate yellowish brown mottled w/ 
dark yellowish orange and olive gray, Iron-manganese 
nodules 

(27- 36) Silt, clayey, moderate yellowish brown mottled w/ 
dark yellowish orange and olive gray, iron-manganese 
nodules, beroming more clayey w/ more olive gray material, 
Lt. olive brown and Lt. gray material near bottom 

(36- 37) Slightly silt. clayey, Lt. olive brown w/ traces of Ll 
gray, dry, hard 

1'+->b'-i--t--·----·-·-··----·····-·-··-··----····-···-·-···-···--··--------··-·-··-·--·-··········-· 

~ 
~~ 

(37- 50.5) Clay, silt, and sand, very fine, dark yellowish 
orange, beromes progressively sandier w/ depth, becomes 
mottled w/ Lt. gray sand below 41, and contains olive gray 
clay from 41 to 41.5, moist 

z f-'--U---'---'-'--"-'----'-··-·-···············--····-··-··-·······-·····-···-··-·--·-······-·····-····--··-·····-·· 

: 70.5 to 80.5 feet 

Well: 007G28LF 
Elev.: 281.91 

~Cover 

r_.; l';I..Conprete 
~ ~ Cas1ng 
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E.NSAFE BORING LOG OF 007G28LF -
NSA MID-SOUTH 

Millington, TN. 
Started 
Finished 

: 1345 7/17/98 
: 1630 7/17/98 
: Rotasonic 

Northing 
Eastlng 

(Page 2 of2) 

:393309.60 
:813467.30 
: 281.91 

Location: AOCA/SWMU 7 
Drilling Method 

Drilling Company 

Geologist 
: Alliance Drilling 

: D.Ladd 

TOC Elevation 

Total Depth 

Well Screen 
: 80.5feet 

ProJect#: CTO 0094 

Depth Surf. 
in Elev. 

Feet 281.87 

45-
236 

so-
231 

55-
226 

60-
221 

65-
216 

70-
211 

75-
206 

so-
201 

85-
196 

go-

(/) 

~ % 
E Rec- PID 

J.l overy (ppm} 

5 100 
-

6 100 

-

7 100 

-

8 50 

-

9 100 

-
10 90 

DESCRIPTION 

~CL 
.:::;'7 (50.5- 53) Sand, med to coarse and gravel (up. to 1" dia.), 
<::"<:·:· SW grayish orange, poorly sorted, rounded to angular, wet, Lt 
h·:.::: araY. material at toP. 
-:·.·--~ -----------------------------------------------------------------------------------
,_,~::>;~_;;,:;, (53 - 56) Sand, coarse to very coarse, w/ scattered small 
Y/U/i: grav~l. very pale orange to grayish orange, wet 
:".' (:.> SP (56- 57.5) Sand, coarse to very coarse, moderate 
::0::\''':'; yellowish brown to dark yellowish orange, w/ some Lt. 
~<::': gray dayey material, gravel up to 3/4" dia from 56 to 57 and 
:i-~~~ GP l\~~.2!~· .. fr.<.?.m_q!..~9 . .!?Z:~•.Y!~! ............... ---------------··---------------' 
lf;i~ (57.5- 59) Gravel w/ scattered sand, gravel1/2" dia. at top 

:;(:)(:' l\.~!!~_iD~~~~!!9J9 .. ? . .:U?.:.2l~:.!!~~~-?.~---·--------··········-----------' 
::(!-:;(_: (59 - 72) Sand, coarse to very coarse, dark yellowish 

;.;:mm; <~~g;;>gt%v~:v~~- dia. 

~;:r~i 

~ ~CL 

(77 - 81) Sand, coarse to very coarse, dark yellowish 
orange, gravel up to 2" dia., lignitic sand grains 

(81 - 89.5) Clay, slightly sandy, dusky yellowish brown to 
dark yellowish brown mottled w/ Lt. gray sandy seams, 
micaceous, slightly lignitic, stiff 

Bottom of boring at 87, shelby tube sample taken from 87 to 
89.5 

~ (-'-.....Ll.--L.--<--L--"----1--------------------·--·------------------------------------------·------·-----------·---

: 70.5 to 80.5 feet 

Well: 007G28LF 
Elev.: 281.91 

·-::· 
.::_: ~ -0.010 Slotted Screen 

Backfill 
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EN SAFE BORING LOG OF 007G29LF --
NSA MID-SOUTH 

Millington, TN. 
Started ; 1050 7/16/98 
Finished ; 1615 7/16/98 

: Rotasonic 

(Page 1 of 2) 

Northing ; 393384.30 
Easting ; 813594.00 
TOC Elevation ; 282.29 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 
: Alliance Drilling Total Depth :80 feet 

Proiect #: CTO 0094 : D.ladd Well Screen : 70 to 80 feet 

Depth Surf. 
in 8ev. 

Feet 283.37 

o- 283 

s- 278 

10- 273 

15- 268 

20 - 263 

25 - 258 

30 - 253 

as- 248 

40 - 243 

:!! 
Q. % 
E Rec- PID 
~ every (ppm) 

1 100 

2 100 

3 75 

4 85 

5 100 

6 100 

DESCRIPTION 

(0 - 1) Asphalt 
(1 - 4) Silt, clayey, moderate yellowish brown, organic 
material and roots, stiff 
(4- 5) Silt, clayey, moderate yellowish brown, organic 
material and roots, stiff, contains asphalt from 4 to 4.5 

tr .......... -rt,.,-,J--1-----------------------------------------------------------------------------------------

ML 

(5- 9.5) Silt, olive gray, dry, becoming clayey between 7 
and 9.5 

(9.5 -17) Silt, clayey, moderate yellowish brown mottled w/ 
olive gray and dark yellowish orange, mostly olive gray 
material from 11 to 15, iron-manganese nodules and organi 
material 

(17- 25) Silt, clayey, moderate yellowish brown mottled w/ 
olive gray and dark yellowish orange, becoming moist and 
containing less iron-manganese nodules and organic 
material, color becomes mostly olive gray near bottom 

Jlr-L"'r-'--::l----t------·---------------------------------------------------------------·---·--------------

0 
~a 
~ 

(25 - 27) Clay, olive gray, contains traces of organic 
material and Iron-manganese nodules 
(27 - 33) Clay and silt, moderate yellowish brown mottled 
w/ olive gray, some drk yellowish orange staining, mostly 
olive gray near 33 

J;<.,..:¥-r-l----4--------------------------------------------------------------------------------·--------

ML 

(33 - 35) Silt, moderate yellowish brown mottled w/ Lt. 
gray, numerous Iron-manganese nodules 
(35- 37) Silt, Ll olive brown w/ traces of iron-manganese 
nodules 

l'+"bl--l----4--·--------------------------------------------·------·--------------··--·---------------

~ 
~ 

(37- 39) Clay, silty, moderate yellowish brown mottled w/ 
dark yellowish orange and abundant organic streaks, 
sandy near 39 
(39- 46) Clay, sand, fine, and silt, dark yellowish orange to 

CL moderate yellowish brown, Ll gray to pale yellowish gray 
material from 44 to 46, pale yellowish gray seam at 46 

~ f-'--L.L--.1..._...1...<~~--'--------·----------·---------------------------·--------------·-----------·--------------

Well: 007G29LF 
Elev.: 282.29 

,.---L:;" Cover 

F.~ ~ Conprete 
r..:: ~ Casmg 
~r.:. 



E.JVSAFE BORING LOG OF 007G29LF --
NSA MID-50UTH 

Millington, TN. 
Started 
Finished 

: 1050 7/16/98 
: 1615 7/16/98 
: Rotasonic 

Northing 
Easting 

(Page 2 of2) 

Location: AOCAJSWMU 7 
Drilling Method 
Drilling Company 
Geologist 

: Alliance Drilling 
: D.ladd 

TOC Elevation 
Total Depth 
Well Screen 

:393384.30 
:813594.00 
:282.29 
:SO feet 

ProJect#: CTO 0094 

Depth Surf. 
in Elev. 

Feet 283.37 

:3 a. % 
E Reo- PID 
~ avery (ppm) 

DESCRIPTION 

?--/ CL 
fS},'f:j (46- 48) Sand, med. to coarse, and clay, dar1< yellowish 
~ SC orange motUed w/ Lt. gray, some organic streaks between 

:({~: ,4!..~1)_g_~---·········-----------------······--···--------------·------·---------.l g\/ SP (48- 50) Sand, coarse, and scattered gravel (up to 1/2" 

~~-=: --= =; (~~~l:~)~~!~~-:~~;::!~~~-i:t'~ii~~-9;;;·(~~d)-~~d-~ii~~--' 
Bf2-f) gray {clayey material), becomes motUed w/ pale orange 

material near 55, some Iron staining near 55 
SC (55 - 5~.5) Sand, fine tovery fine, slightly clayey, Lt. gray 

becommg motUed w/ pale orange near 56.5, some Iron 
staining, slighUy lignitic and micaceous 

. . : 
::~: .. ~-7. SW "(ss.·s·:·sa)·s~~d:·~~d·t~-~~;.y·;;;~~~~:-~j~;k·y~lj~;~~h-··········· 
?.::::. orange, wet, g~vel (up to 11/2" dia.) between 57 and 58, 
~ sc \!!9.'li.E?.Jr~n.~!.I!Jml)9 ____________________________________________________________ , 
_,,_,_:-~. (58- 59.5) Sand, very fine to fine, dar1< yellowish orange to 
:!;)};!;~{; \~~l)'_p~!~.I?.~.Q9!'! •. ~Jjg~~}:'-~-~Y.~.Y,.!t9.1)]!!~,-~~t. ................... / 
:.:'){\Y; (59.5 - 67) Sand, coarse to very coarse, and gravel (up to 
?~/(,~ 2"), mostiy chert, poorly sorted, dar1< yellowish orange, wet 

illl~,i 
(67 - 77) Sand, coarse to very coarse, and gravel (up to 
2"), cllert and qtz.,rounded to angular, poorly sorted, dark 
yellowish orange, wet, dark yellowish orange and black 
sand grains in a 3" zone at 69 

(77 - 79.5) Sand, coarse to very coarse, and gravel (up to 
2 1/2"), chert and qtz.,rounded to angular, poorly sorted, 
dark yellowish orange, wet, some dusky yellowish brown 
material near 79.5 

Ai-¥-'7:!---t························································································· 
/~ ;r: (79.5 - 89.5) Clay, slightly silty, dusky yellowish brown to 
://. dark yellowish brown motUed w/ Lt. gray very fine sand 

seams, predominate sand seams at 85 and 86, very V / micaceous, scattered lignite, stiff 

~ CL Bottom of boring at 87, shelby tube taken at 87- 89.5, no 
~ recovery 

~ 1-'----'--'----'---...l---<---"---'-------------------··----------···········--····--·--···········--------------------------

: 70 to 81) feet 

Well: 007G29LF 
Elev.: 282.29 

l 



) 

) 

EN SAFE BORING LOG OF 007G30LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 
: 1130 7/15/98 
: 1730 7/1.5/98 
: Rotasonic 

Northing 

Easting 

(Page 1 of2) 

L,ocation: AOCNSWMU 7 
Drilling Method 

Drilling Company 
Geologist 

: Alliance Drilling 
:D. Ladd 

TOG Elevation 

Total Depth 

Well Screen 

: 393468.20 
:813714.30 
:282.99 
:80feet 

Proiect #: CTO 0094 

Depth Surf. 
in Bev. 

Feet 283.07 

o- 283 

5- 21s 

10- 273 

15- 268 

20- 263 

25- 258 

30- 253 

35- 248 

40- 243 

"' ~ % 
E Rec- PID 
~ overy (ppm) 

1 60 

1--

2 40 

1--

3 40 

4 50 

5 110 

DESCRIPTION 

F-~~r+---+·m.:.n~h~tt ................................................................. . 
V /. (1 - 5) Silt, clayey, moderate yellowish brown, roots and V / some asphalt material 

~ (5 - 10) 00 re«werJ 

~ 
~ 
~ 
~ 
~ v;: 
~ 
~ 
~ 
~ 
~ 

(10 -12.5) Silt, clay, Lt. olive gray moWed w/ some 
moderate brown, moist 
(12.5 -15) Silt, clayey, moderate yellowish brown mottled 
w/ dark yellowish orange and Lt. olive gray; some organic 
material, traces of iron-manganese nodules 

( 15 - 19) No recovery 

CL (19- 22) Silt, very clayey, moderate yellowish brown 
mottled w/ very liWe dark yellowish orange, very moist 

(22- 28) Silt, clayey, olive gray to greenish gray mottled w/ 
moderate yellowish brown from 25 to 28, moist 

(28 - 33) Silt, slightly clay, moderate yellowish brown w/ 
dark yellowish orange streaks, some reddish brown 
streaks at 33 

(33 - 37.5) Clay, silty, olive gray mottled w/ moderate 
yellowish brown and dark yellowish orange, stiff, slightly 
sandy and lignitic near bottom 

~ 
~'h-:l-----f---------------------·-----------------------·--------·-·--------·-·······----··-··-··-·-

(37.5- 42.5) Silt, sand, fine to very fine, and clay, moderate 
yellowish brown mottled w/ dark yellowish orange and 

ML olive gray, some organic material 

f,V:+ ... *:-+----r----+----·--·------···-··-·-···--·-····---··-·········--···············--------------········· 

f-'----ll---'-----'-~~~="--···:·: s___._c __ ----·-·················-----······· ········-----···· .................... __ ··•···•······ 

: 70 to 80 feet 

Well: 007G30LF 
Elev.: 282.99 



EJVS.IIFE BORING LOG OF 007G30LF -
NSA MID-SOUTH 

Millington, TN. 
Started 
Finished 

: 1130 7/15/98 
: 1730 7/15/98 
: Rotasonlc 

Northing 
Easting 

(Page 2 of2) 

Location: AOCA/SWMU 7 
Drilling Method 

Drilling Company 
Geologist 

: Alliance Drilling 

:D. Ladd 

TOC Elevation 

Total Depth 

Well Screen 

: 393468.20 
: 813714.30 
:282.99 
:80 feet 

Project #: CTO 0094 

Depth Surf. 
In .Bev. 

Feet 283.07 

45- 238 

so- 233 

55- 228 

eo- 223 

65- 218 

7Q- 213 

75- 208 

ao- 2o3 

-

as- 198 

90-

:3 a. % 
E Rec- PID 
~ ovary (ppm} 

6 105 

7 105 

1--

8 100 2.0 

9 105 

(/) 
0 
(/) 
::> 

DESCRIPTION 

f?.Z::' SC (42.5- 46) Sand, very fine to med., clayey, moderate 

V/ ~~~;~;.;;;.:;~:.:;~~~~~~1~~~-~-~:~~-~~-~~---' 
/ / CL (46- 50.5) Clay, sandy, dusky yellowish brown, contains a 
· / / ~le yellowish brown to Ll gray sand seam at 50, slightly 
~ _, m1caceous 

""~:7!-{'!,·:.,""·,::..,..: --+-(5o."ii:·53i-s~~d:·fi~;-i~-~~d:·Lt:·9-~y-~i-d~y~y~;~~~~-------
~ SC pale yellowish brown near top and bottom, micaceous, wet 

·:::.~::-::.: sw ~~i~-~~~~i".Q!~.Y;_·~~-_g_@i·_·~~~-fj;;iy~t~<.~f!.!f!jiffi~i~!~--~--~~~~~; 
~-·:: · (53.5- 55) Sand, fine to coarse, and gravel (up to 11/2" 
:/:'}t dia.), dark yellowish orange, some gravel is iron stained, :;;;uu ~!"Q!:!.~!"!~~~Q!"!~-~_~_~~r_!~P. _________________________________________________ _/ 
:,,·;:.:;,·::: (55 - 65) Sand, coarse, and gravel, moderate yellowish 
:/_;;·:\{ brown to dark yellowish orange, contains dark yellowish 
:\;:',:}\' brown to dusky yellowish brown sand from 57 to 58, qtz. 
/~n< and chert, up to 2" dia., rounded to angular, poorly sorted, 

:i\:~m;;!:; wet 

![!*~:: SP (~- 74) S'"d· ~ •M g-. mOO~re ~oM~ 
::::~~:"\~ brown to dark yellowish brown from 70 to 71.5, sand 

!ilm!(! ~~~~:.".:"~:~~ .. :!~~·/:;~: 

il!11 
H~t---t·---------------------------------------------------···----·--··-------------------------

~~:: ~!~~~~~~~~' 
lli£W:~:: 
17""\7"'~--t-----------------·---------------·-------------·-------····-------···--·-----------------

(81 - 85) Clay, dusky yellowish brown, contains some Lt. 
gray sandy seams, stiff 

Bottom of boring at 85 ~a 
P--'-'----'--...L..-"'-_.....--'------------------------------------------·-··--------------··----····--···-------··--··--

: 70 to 80 feet 

Well: 007G30LF 
Elev.: 282.99 

Backfill 

l 
! } 

. 

I 



· ........ 
Log of Monitorin.Q: Well P07.?31LF 

1'··.-·. 

. § fa 
~ ~ d GEOLOGIC rESCRIPTION WEll DIAGRAM 

~~~~~§ ffi~~~~-~--~--~~:~~~~~ 

100 

2 90 

3 85 

Surface conditions; .grassy area south 
runway, ~est" of 007G28LF; _-~. ._ _ 

-: _!t!~~Y~Y,_su4:~u~~7,~ow~~ fi~ 
·. ~--' :: '• .. · . · .. 

(5'-.S.TCiayey silt, gray7'greenlstt gray, 
medium stiff and moist. ; . . '" 

' (9';...141 Clayey snt; greenish j)ray with 
_ yenow-orapge lro'n' 'st~:~lfll~. inecllum stiff 
and mOist.' - " · ··· · ·-

··,._ 

·f.4ang~/lese'mbtu_$lo~trom ~·.i.i4'; .• , 

Same as above to 16'. 

(16'-25') Clayey sHt, yeUow-gray and 
yeUow-orange, soft and wet. with 
manganese Inclusions throughgout. 

Same as above to 29'. 

·:·:· 

(29'-32.6') Clayey snt, oUve gray and dark 
brown with Iron staining. stiff and dry. 

u 
> 
Q. -0 :0 

0 'ot ... 
~ 

a .. u '0 (/) = 
ri 

0 .. 
10 a 
"6 :2 

~ 

Psge I of 3 

) 

) 
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100 

ML 

CL 

ML 

ML 

sw 

Log of Monitoring Well 007G31LF 

GEOL()GIC rESCRIPTION. 

(32.5'-34.5') Silty clay, grayish greei\; ·• r 
stiff and moist near bottom foot of cilre: 

(34.5'-35') Clayey silt, orange 'to 
stiff to hard, and dry. 

Same as above, moist and scitt from : 
36''-40'. 

)·.· 

(40'-43') Clayey silt, mottled gray and 
orange-brown, stiff and moist. · 

Clayey slit, as above, becoming 
43'. 

Same as above to 51', Increasingly sandy, 
stiff to soft, moist. 

.. 
(51'-67') Gravelly sand, brownish orange, 
medium- to coarse-grained. well graded · 
and wet, gravels up to 1.5" In diameter: 
(LO). .: 

(.) 

> 
0.. -0 ::> 

0 "!"· ;a .c 
0 .. 
Ul :!:! 

0 e ... 
I'll 01 
'Q :2 
« 

Psge2of3 



Log of Monitoring Well 007631LF 

) 

~ 
§ 

~· ' A I GEU..oGIC rESCRIPTION :.5 WELL DIAGRAM 

~ . ~. .~ ' m . M· ~:I . ',·_: 

·.< .. 
.9-

0 
. ~ 

u 
> ., o..· -0· "2 
.q-· 2 
.s= c ., 
u· .£l rn 

so• ., E· 
~ 
C.. 

(67'-69') Sand, tan, fine- to 

t SP medium-grained. 

(69'-79~) Sand with graveis resuming at 
69'. 

.!! c ' ... ·.~ 
Ql ;;: 
Ql '0 ~ 

u c .. Ill 

0 
.. 

. : ~-".: > 0 
A. ~ 

..... I 

~ 5! 

0 
(75'-79') Silty and sandy gravels, or~e 

d 

to brown, gravels up to 3" In diameter .. 1 GW 
(LO). 

(79'-85') Clay, dusky brown, with of 
fine gray sand, very stiff to hard, .. 
dry. -.~> 0. 

1i 
CL .! c 

0 c 
II 
D 

10.0 _l 
End of borkJq at 85. 

i~: .-

r._ 
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100 

2 35 

.. 3 100 

Log of Monitoring Well 007G32LF 

GEOLOGIC r:::ESffiiPTICX\1 

Surface conditions: grassy area, 
approximately 5-10 yds. nort" of thtf 
taxiway, 300 ft. west of 007GIILF. 

W~7.5') Claye~·sHti yellow-brown, ~llf(. 
and dry. · ., "'· • 

(7.5'-8.5') Clayey silt, greenish gray{o 
yellowish orange to yellowish gray, moist 
.and stiff, with manganese Inclusions rie_ar 
bottom of extruslol\. · · 

(8.5'-15') No Recovery. 

(15'-16') Clayey slit, greeenish gray, ~olst 
a~:~d stiff. 

(16'-26') Clayey silt, yellowish brown, moist 
and soft; 

(26'-28') Silt to clayey silt, gray, medium 
stiff and moist. 

(28'-35') Clayey silt, o6ve green to 
greenish gray, stiff to hrad, and dry. 

(.) 

> 
0.. 

0 

"'" .zi 
0 
(/) 

e 
Ill 
'6 
~ 

W8.L DIAGRAM 

Page I of 3 
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5 93 

Log of Monitoring Well 007G32LF 

GEOLOOIC [£SCRIPTION 

.. ~ame as above With ~OR staining fr0111 
32'-39'. 

(39'-4$') ctayey snt, mottled yeDowlsh 
brown aO<I reddish orange, with gray · 
streaks, stiff. 

Same as above, becoming sandy with. 
scattered pebbles H/4" diam. Li:J)Jiom 
4r-45', medium stiff and moist. ··· 

(46'-47.5') SOt and clay, graveUy and 
sandy, yeUowlsh brokn and Bght gray,· 
m~m stiff. 

(47.6'-55') Sand, snty, with gravel (lip to 
I" diam. LO, chert), yeftowlsh ~>~:own; 

Same as above: sand ranges from fine- to 
coarse-grained, with gravels up to 2• 
dlam. LO. Silt content decreasing past 
51'. 

Same as above to 59'. 

(59'.,.72') Sandy gravel, orange brown: 
gravels up to 2• <llam. LO, with sand as 

WELL DIAGRAM 

... 
::t 
0 
5 .. 
:2 
0 .. 
01 
:c 

Psge2of 3 

j 
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113 

Log of Monitoring Well 007G32LF 

GEOLOGIC IESCRIPTict-1. 

' -~ .. 

(72'-75') No Recovery. 

Sa!lle as abQYe to 78'. 

• (78'_;901 Clay, dusky brown with ~ht gray 
sand seams, very stiff; thin (tmm) IIQnJte 
seams Intermittent throughout run. .: ~:>· · 

Increasing sand content from 84'-8~. 

'V; 
'r 
·~ 

~ 
WB.L DIAGRAM 
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2 so 

3 100 

Log of Monitoring Well 007G33LF 

GEOLOGIC IESOUPTION. 

Surface conditions: grassy area between_ 
taxiway and runway, approx. 1()0 n.::east 
of western access strip between taXIway • 
and runway. · · 

(0'-4') Clayey sUt, dark brown. hard and 
dry. 

Same as above to 7.f/. 

(7.5'-10') Clayey silt. yellowish brown and 
olive gray, stiff and moist. 

Manganese Inclusions from 9'-10'. 

No Recovery from 10'-15'. 

(15'-281 Clayey silt. yenowlsh brown and 
olive gray, stiff, moist. 

WEu. DIAGRAM 

-"' ~ ·a .. , 
'5 .. 
a :c 

\ 

Page fof 4 
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Log of Monitoring Well 007G33LF 

. · ···.GEOLOGIC EESCRIPTION .· 

(28'-31') Clayey slit, greenish gray, 
hard and dry. 

·· .• (3i'-34')' dayey sHt, yeUowish brown with 
greenish gray and fight gray mottling; stiff. 
and dry. · 

No Recovery. 

Same as above (clayey silt) to 48'. ' 

. ~ 

Becoming sandy at 44', increasingly sandy 
to 48'. 

(48'-49') Sandy gravel, oranglsh tiown. 

No Recovery from 49'-55'. 

·} . 

Page 2 of 4 



TO 

100 

Log of Monitoring Well 007G33LF 

-GEOLOGIC CESCRIPTION · 

(55'-641 Sandy gravel, orangiSh bro!(n, · , 
gravels up to t"_<liam. LO, with wen grael.~ 
Sand. · · · · :_~~--,~-

(64'-761 Sand, yellowish brown. flnif: to 
medium-grained, with pebble- sized ': · 
gravels throughout 

........ ,.. 

-::> 
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100 

130 

Log of Monitoring eWell 007G33LF 

. .-::. ·.::;.:· ,·.;.' .. 

. '~--

',' •.;.~-: 

· (86'-95')Silty clay, dusky brotfn, h;>or·n·••nn 
waxy·witi\ 16eal'thln seams'of fignlte 
throughout; minor sand (fine-gr!alned~d( 
gray In color} lenses throughout as wei~-:;!'{: 

-~. . : ,. ··?:>-'' .•:·,'~·.' 

·.· .. ; . .. -~ : 

End of borln/1 at-~ 
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Log of Monitoring Well 007G34LF 
EnSafe Inc. 

GEOLOGIC IESCRIPTION ' ! ·~ § ·~ 
~· ,~ I ~ 

~~~~~~~~~~~~~ ~~~~~~~~~--~~~~~~~~~-+~--~~~~--~~ 
Surface conditions: grassy area· near .. 

1 8.0 

65 

3 100 

northe(n fenc~. M»P-fQ~ . 17!Ut, tnorth of_ .. 
the runway. ilnd epproi· 200 ft:. west of. · ·· 
the old runw_ay, strip..~ . · 

(0'-4') Clayey slit, dark brown, friable arid · 
dry. 

Iron staining visible from 3'-4'. · 

(5'-8') Clayey slit, greenish gray, soft an(f 
moist. 

(8'-llS') Clayey silt, mottled yellowish 
brown and gray, stiff and moist,: with · 
manganese Inclusions throughout. 

No Recovery from . 

Same as above, Increasingly and wet 
with depth toward 25': Iron stalillng and ' 
manganese Inclusions throughout. 

·.' -~ 

Psge I of 4 

t . 
) 



4 100 

Log of Monitoring Well 007G34LF 

GEOLOGIC CESCRIPTION 

(32'-37') Clayey silt; greenish gray : 
mottled with olive green Iron- stained 
clayey silt. 

(37'-43') Clayey slit, mottled brown and 
Hght gray, stiff and moist. 

(43'-46') Sandy ~Itt, mottled orangish 
brown and light gray, stiff an<! moist 

(46'-48') Sand, fine-grained, mottled. fight 
gray with orange and with yeUowlsh brown. 
moist to wet and micaceous. 

No Recovery from 48'-55'. 

Psge2of 4 



5 65 

6 90 

Log of Monitoring Well 007G34LF 

. GEOLOOIC IESCRIPTION 

... ;_ 

(55'-58') Sand, brownish orange, well ·· ·. 
graded (fine- to coarse-grained) with· •. 
scattered gravels (up to r diam. LQk · 
ll!lcaceous. 

(58'-60) Sand, yeUowlsh brown to t11n. 
poorly graded (wen sorted, no gravels), 
micaceous. ' · 

(60'-63') Same as above, with color •·. 
change to oranglsh brown meciuni- siatned 
sand. ,. · 

:·_, .. 
:,;· .. 

(63'-64') Same as above, with color 
change to mottle<! tan and light gray . · .. 
fine-grained sand. 

(64'-67') Sand, brownish orange, wei 
graded (with gravels up to 1" dlam. 'i.D) • 

. . _.;.-, 

(67'-73') Sand, tan to light gray, poorly 
g~aded (fine- to medium- grained, no 

.. gravels). · ·. 

No Recovery from 73'-75'. 

WB.L DIAGRAM 
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7 80 

Log of Monitoring Well 007G34LF 

GEOLOGIC IESOUPTION. 

s~e as above to 78'. 

(78'-79.5')Sand. dark orangistl 
graded (fine- to medium- grail')ed, witti 
gravels up to, L5M .<liam. LO). 

(79;5'...:82') Saild, yellowish brown, well 
graded· (fin~ ·to· medium""" grained, with. 
scattered pebbles up to t/4M diam. LO), 

(82'-90') Sand, brownish orange, well. 
graded (medium- to coarse- grained, With 
gravels). . 

(90~-95') Sandy snt, dark gray; very ~tiff, 
with gray clay a clay lens H/8M thick) · 
between 90'-91'. 

End of borfng at 9£ 

'0 
c: 
10 .. 

0 
<;' 
5! 
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. 1 100 

95 

3 100 

4 95 

Log of Monitoring Well 007G35l,... 

§ ~ ! !!; a GE<X..OGIC IESCRIPTION. wa.L DIAGRAM 

.~ ! .I ~ 
~~--~--~~--~------~--~~~--~~-+~----~~----~ 

Surface corldtlons: grassy·area approx. 
250 west of 007G34LF, wets of old 
runway, north of present· runway. 

(0'-7') Clayey sD~. dark brown. hard and 
friable, dry • 

(T-16') Clayey silt, greenish to olive gray 
mottled with. yeUowlsh brown clayey silt, 
.manganese.lncluslons throughout, stiff and 
dry. 

(16'-26') Clayey slit, yellowish brown and 
olive gray, Iron manganese Inclusions; 
throughout, med"IUm Stiff and moist. 

(26'-29') Clayey sOt, clark gray, stiff ~lid 
moist. 

(29'-35') Color change to dark greenish 
gray, with Iron staining. Increasingly =stiff 
and dry, with Increased Iron staining within 
the last 2 feet (33'-35') of run. 

Same as above to 38'. 

(38'-40') Clayey snt, yeRowlsh brown. sUff 
and moist. 

I 

I 0 
t .. 
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EnSafe Inc. 
I 

80 

6 93 

Log of Monitoring Well 007G35LF 

(43'-45') Same as above with gravels up .• 
to f' dlam. LD. . 

(45'-51') Gravelly sand, mottle~ gray, 
yellowish brown, and orangish brown; well .. 
graded (fine- to coarse-grained sand 
with gravels up to 3/4" diam. LO). 

No Recovery from 51'-'55'. 

(55'-,.GOTSand, .well graded . 
(meclium~gralned;.well sorted sand with 

poorly sorted sandy gravels, coarsening 
downward to 60'). 

(60'-6r) Sand, yellowish brown 
oranglsh brown, very fine-gr~¥ed. . 

(61'-72.5') Sand, yellowish brown and 
oranglsh brown. fairly wen sorted (poorly 
graded), fine- to medium-grained; .-iery 
few. rare pebbles In section. 

(72.5'-73') Sand, oranglsh brown, medium
to coarse-grained, with gravels. 

No Recovery from 

(75'-91') Sand, fine- to medlum-gr;:slned, 
gravels very rare to none except near 
90'-91'. 
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Log of Monitoring Well 007635LF 

GEOLOGIC £ESCRIPTION 

":-.! 

.. ,., 

(91'-941 Sandy silt, dark gray, with·. 
(<tmm) lignite lenses. · 

WELL DIAGRAM 
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> c: 
a.. Ill 

"' 0 0 
-;; N 

I 
0 
ci 

5! 

j_ 

Page 3 of 3 

)· 



90 

. 85 

100 

Log of Monitoring Well 007G36LF 

GEOLOOIC rESCRIPTION 

Surface conditions: grassy · aPPfP.~/·? · · 
250 ft. west of 007635LF, north of ~ctlve 
runway and west of old runway. · .,. 

(0-4.6') Clayey silt, dark browo aod. -~,, .. , ;'> 
yenowlsh brown. stiff aod moist. maoganese 
locluslons throughout. ~:;>;' · 

Same as above to· 7'. 

(7'-17') Clayey silt, dark brown. hard and.' 
stiff, dry. · . i : ·. · 

(17'-28') Clayey silt, greenish gray, with 
lroo stalnlog, stiff ~d dry. · -. 

(25'-28') Same as above, soft and \;,~t,-
wlthout nlaogaoese loclusloos. . ·. , . 

(28'-.34.5') ci~yey'snt, mottl~ yellowish 
brow!)_ ~d olive gray: ~oft aod moist. 

W8.L DIAGRAM 
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95 

5 80 

Log of Monitoring Well 007G36LF 

GEOLOGIC l:ESCRIPTION 

' -~-. 

Same as above; stiff and dry throughout; · 
with manganese Inclusions, from 35'-43'; 

(43'-48') Sandy clay, mottled. yenowlsh ' 
brown, oranglsh brown, and gray, stiff arid 
with a few scattered pebbles. · 

(48'-49') Sand, oranglsh brown with '' 
pebble-size gravels. ·,· 

(49'-51') Sandy gravel, t>rAnnl<th 

gravels up to L6" dlam. 

No Recovery from sr .. ss·. 

· Sal!le as above t() • gravels up to 2". 
~~--h dlam. LD. 

~-------------------~~--~ 
(66'-66') Sand, mottled yellowish 

orangtsh br~wn. and gray, fine- to· 
medlum-'grained, wen 50rted (poorly· · • 
graded) and micaceous. 

WB.L DIAGRAM 
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. ·,~ 

100 

Log of Monitoring Well 007G36LF 

(66'-67') Clay, mottled pink and fight gray, 
"1----h. plastic. 

~---------------------------J (67'-68') Sand. mottled gray and oranglsh 
brown, very fine-grained. 

(68'-69.5') Clay, mottled pplnk and light 
gray, very stiff and plastic. 

(69.5'-7l5') Clayey sand, reddish orange, 
fine-grained. 

(7l5'-82') Sand (mottled yeliowlsh brown 
and reddish orange, medium- ,to 
coarse-grained, poorly sorted/welt 
graded) with gravels. 

(82'-92.5') Sand (orangish brown, coarse
to medium-grained) with gravels up to 2~ 
<liam. LO. c 
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100 

Log of Monitoring Well 007G36LF 

GEOLOGit·i:ESCRIPTION 

·' 

(92.6'-95") Sandy snt. dark gray, with 
Uglnltlc laminations throughout section. 

i .• 

i. 
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f E.IVSAFIE 
·~. ) BORING LOG OF 007G37F1 

} 

Depth 
in 

Feet 

o-

10-

15-

20-

25-

30-

35-

40-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCA/SWMU 7 

Project#: CTO 0094 

Surf. 
Elev. 

280.96 

280 

275 

270 

265 

260 

255 

250 

245 

~ a. % 
~ Rec- PID 

Cl) ovary (ppm) 

I--

2 

3 

-

4 

ML 

(Page 1 of 2) 

Started : 7/14199 Northing : 393729.29 

Finished :7/14199 Easting :812560.30 

Drilling Method : Rotasonic TOC Elevation :280.29 

Drilling Company : Alliance Drilling Total Depth : 90feet 

Geologist :B. Brantley Well Screen : 50 to 90 feet 

Well: 007G37F1 
Elev.: 280.29 

DESCRIPTION 

.(0- 2) Lt. brown clayey silt, moist 

(2- 5) Lt. brown clayey silt, dry, hard 

(5- 7) Yellowish brown and greenish gray clayey silt, 
moist, soft to med. stiff 

(7 -16) Yellowish brown and greenish gray clayey silt w/ 
manganese and iron stains, moist, soft to med. stiff 

(16- 21) Yellowish brown and greenish gray clayey silt, 
moist, soft to med. stiff 

(21 - 25) Lt. olive gray clayey silt w/ iron sttainlng, moist, 
med. stiff 

(25 - 35) Olive gray silt wl rusty brown streaks, moist, very 
stiff 

(35 - 37) Lt. brown yellowish orange greenish gray clayey 
silt, moist, very stiff 
manganese streaks at 36 

l'+lb'--:l--4----------------------------------------------------------------------------------------· 

240 

5 

(37 - 41) Lt. brown silty clay wl Lt. gray streaks, moist, 
very stiff 

(41 -50) Lt. brown sandy clay wl Lt. gray streaks (sand 
increases with depth), moist, very stiff 

~Q 
~~sc 

f-1--LL---'---"-'=<!:L.--.J. ........................................................................................ . 



E.IVSA~E BORING LOG OF 007G37F1 

·-
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 
: 7/14199 

: 7/14199 

: Rolasonic 

Northing 
Easting 

(Page 2 of2) 

Location: AOCA/S'MAU 7 
Drilling Method 
Drilling Company 

Geologist 
: Alliance Drilling 
:B. Brantley 

TOC Elevation 
Total Depth 
Well Screen 

:393729.29 

:812560.30 

:280.29 

:90 feet 

Proiect #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 280.96 

235 

so-
230 

225 

60-
220 

-

215 

70-
210 

205 

-

ao-
200 

as-
195 

so-

~ c. % 
E Rec- PID 
~ overy (ppm) 

6 

7 

8 

-

9 

10 

DESCRIPTION 

~' sc (50- 51.5) Lt grayish tan clayey sand, wet 
~~4-~---------------------------------------<<::"; (51.5- 55.5) Reddish brown to Lt brown med. to coarse 
::;:::.:\.: SW sand w/ gravel (up to 2" dia.) 

.·:-:.·>: 

F.cb~:_.>e·.:·.,.;;,>·l---t----~-----·----·--------·--.--

rum& SP 

·· ... • 

·.·.·:.·.· 

··-···:· 
·.···.· 

":::·:":::· 
.... 

. - ... ·, . 
.. :: :_.:::; 

. ·. ·:.· .. 

·· ... · .. . -:: :_.: ~: : 

(55.5- 57.5) Yellowish brown (tan) fine grained sand 

(57.5- 65) Yellowish brown (tan) med. to coarse grained 
sand w/ gravel (up to 1/2" dla.) 

(65- 69) Yellowish brown (tan) med. to coarse grained 
sand w/ gravel (Increases content and size with depth) 

F.b;.;.""*'···,..:.,.·:;~-·· --+--·---·----------·------

~0sP (69- 71) Tan fine sand 

~~+-+----------·--------·--·---·-·-
·::: : ~ (71 - 75) Tan fine to coarse sand w/ gravel 

(::({;sw 
JL:< r:.;.;.~+-~--------·---·----- .. ·-----------.. ··-·---·-·· 
It~~~ 
·,.'\,~-.. ~:(,~ .... _ ..... _ .. 
·.ra~·t::,~ 

:;;~:;i~ 
:::~~::~;~ 
-.·.·····.·· 
·ta~·t:a~ .•. _ ..... _ .. 
{~~{:~; GW 
~CJ=;,~f:;,.~ 
·•·.•··•·.•· ·"·''-·"··· .;.u;o.a; ···-···.·.·· .<!l.·io·CJ.•io o.a;o.a: 
···.·····-·· 
-.. d:Cr~t;,.~ 
-.- .. --.·.·· 
~d:O.~ ·t;;,.~ 
:·d::~:-;_.:~ 
,;.a:.;.a: .•. _ ..... _ .. 

(75 - 85) Lt. brown sandy gravel (up to 2" dia.) 

(85 - 90) Lt. brown sandy gravel wtlncrease In sand 
contents and less gravel (up to 2" dia.) 

fJ-.__l..L.__..L__..J.:·::.•.:..·•e::.·•""."""---'-·---------------------------------------·--·~------····-····-~·· 

: 50 to 90 feet 

Well: 007G37F1 
Elev.: 280.29 

·.·: :.}:: 

1 

l 
/ 



J 

} 

EN SAFE BORING LOG OF 007G37L 1 

NSA MID-50UTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 1400 7/20/99 

: 1440 7/20/99 

: Rotasonic 

(Page 1 of 1) 

Northing :393722.68 

Easting :812553.28 

TOC Elevation :280.13 

Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth : 20feet 

Project#: CTO 0094 Geologist :C. Davis Well Screen :10 to 20feet 

Depth Surf. 
in 8ev. 

Feet 280.94 

()-

280 

5-

275 

10-

270 

15-

265 

20-

260 

25-

8l c. % 
E Reo- PID 
J3 overy (ppm) 

80 

2 75 

-

3 70 

~ DESCRIPTION 
en 
::> 

ML 

(0- 5) Lt. brown clayey (slightly) silt, slightly moist 

ll-+'l,--l-+---f···············-··········--··----·-··--·-···--·----·----····-··---···--·····-----··--·--

ML 

(5- 8) Lt. gray clayey silt w/ moWed iron staining, slightly 
moist to moist, medium stiff 

ll-+'l,--l-+---f··-------··--······················---····-·····--·-··--······--····-······------···-··--

ML 

(8 -15) Lt. brown to Lt. yellowish-orange brown clayey silt 
w/ some gray mottling and iron-mang. nodules, moist, 
slightly stiff 

ll-+'l,--l-+---f-·-·······-·-···-··························-----······---·········---·····-·----·-··-··-· 

ML 

(15- 20) Lt. brown and Lt. gray moWed clayey silt w/ 
iron-mang. nodules and iron staining, moist, slightly stiff 

f-'--'-'---'-----"L..L.'--l..-L---J.-........................•.•...••..•..........................................•..••...••. 

Well: 007G37L 1 
Eiev.: 280.94 

~Cover 

[:; fl Concrete 
U ~Casing 

: .':; =-! ~: 
< .. '_.::::: .. '.· 



E.IVS./IFE 
·--

Depth 
in 

Feet 

0 

5-

10-

15 

20-

25-

30-

35-

40-

NSA MIDSOUTH 
Millington, TN. 

Location: AOCA/SWMU 7 

Project#: CTO 0094 

Surf. Ul 
Q) 

Elev. Q. % 
E Rec- PID 

280.82 ca 
(/J overy (ppm) 

280 

100 

-
275 

2 80 
270 

-
265 

3 100 
260 

-
255 

4 100 
250 

r--
245 

5 100 

240 

0 
I: 
0. (/J 

~ 0 
(/J 

C> :J 

ML 

ML 

ML 

ML 

ML 

ML 

ML 

BORING LOG OF 007G37L2 

Started 
Finished 

Northing 
Eastlng 

(Page 1 of 1) 

Drilling Method 
Drilling Company 
Geologist 

: 1000 7/20/99 
:1130 7/20/g9 
: Rotasonic 
: Allinance Drilling 
:C. Davis 

TOG Elevation 
Total Depth 
Well Screen 

:393715.55 
:812546.55 
:280.22 
:40 feet 
: 30 to 40 feet 

Well: 007G37L2 
Elev.: 280.82 

DESCRIPTION 

~Cover 

(0- 5) Lt. to med. brown slighty clayey silt w/ some mottled l1 ~poncrete 
it. gray silt and day pebbles, slighty moist, stiff 

~ f;' Casing 
.· . .. -: ..... .: . 
-~-: ·_;, 
.•. 

-~~-~--- -~----------------------------------------------------------------------------------- ..;-! 
(5- 8) Greenish gray to med. gray clayey silt w/ some iron -··· -··· 
staining, sllghty moist to moist, stiff ~-! --~ 

.•·. _.:_ 
-~-~ --~ -----------------------------------------------------------------------------------------

(8- 15} Lt. brown and greenish gray mottled dayey silt w/ -··- -~~-
-~-~ 

some iron-manganese nodules, moist, sightly stiff -··- •\ .·• .. -; .. -. ... 
-·· .. ·; --~ .•. 

-::~ ~-! 
-··· -~~ f-Grout ..:-! 
-··· -··· 

(15- 22.5) Lt brown and greenish gray mottled clayey silt .. ·-~ .. -; 
(increasing clay content) w/ some iron-manganese -··- •.. ·• --~ 
nodules, moist, sightly stiff 

.. -; 
-··- •\ -·· .. -; 

!'_~ -··. ,-;. •.. 
-··· . .. 
-~-~ --~ 

-··· .:. 
-~-~ --~ 

-··· 
~~ ~----------------------------------------------------------·------------------- .. --------- -~-~ 

(22.5 - 25) Olive gray very clayey silt w/ some Iron staining, -~~~ --~ moist, pliable 
-:~ 

.:_ 
--~ 

(25 - 31.5} Olive gray clayey silt matted w/ iron staining .;:: 1S 
(increasing with depth), slighty moist, stiff ~ ~f-Seal 

~ 
';~~ 

:!! 
/~ ------------------------------·---------------------------------------------------------- ·-::· 

(31.5- 33) Lt. gray and yellowish orange mottled clayey silt, :.=: 
slighty moist, stiff -;~;~ ·-·: 
(33 - 35) Lt. gray and yellowish orange mottled dayey silt, ";/ ::"f-Sand Pack 
~l'.9h!Y.m~!~~ . .Y~!Y.~~!ff ...................................................... / ffr-o.010 Slotted Screen 
(35 - 38) Olive gray and Lt. brown mottled clayey silt, .=-:i =:.:_~: 
slighty moist, stiff ·;:·}~ 
----------------------------------------------------------------------------------------- -::-:: 

(38 - 40) Lt. gray clayey slit mottled w Ltl brown clayey slit, ·}:~ ~~:~~: 
~[i.9h~Y .. I!!~!~~J~.!!I.'?.i§!,.~.~ff ................................................ 2; 2 

; 
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EN SAFE BORING LOG OF 007G37LF 

·---NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 
: 1440 2/1/99 
: 1010 2/2/99 

: Rotasonlc 

(Page 1 of2) 

Northing :393714.18 

Easting :812575.75 

Grass Elevation :280.52 
Location: AOCA/SWMU 7 

Drilling Method 

Drilling Company 

Geologist 
: Alliance Drilling Total Depth : 95feet 

Proiect #: CTO 0094 :B. Brantley Well Screen :51 to 91 feet 

Depth Swf. 
in Elev. 

Feet 280.52 

o-
280 

5-
275 

10 - 270 

15 - 265 

20 - 260 

25 - 255 

30 - 250 

-

35- 245 

40- 240 

45- 235 

50-

Ul 
CD 

% c. 
E Rec- PID 
(13 

en every (ppm) 

60 

1--

2 110 

3 100 

4 100 

5 100 

6 100 

0 
I: 
a. 
~ DESCRIPTION 
(!) 

(0- 3) Lt. brown silt, wet 0"- 6", dry and hard 6"- 3' 

ML 

IF-f'>H:ol---t··········· ................................................ ·············· ............... . 

ML 

(5 - 8) Lt. brown and olive gray silt w/ manganese, moist, 
med. stiff 

(8 - 15) Lt. brown silt, moist, med. stiff 

H*-++--+························································································· 
(15- 20) Lt. brown silt w/ trace of manganese, moist, med. 
stiff 

ML (20- 25) Lt. gray and Lt. brown silty, moist, soft and med. 
stiff 

IY''b-'-+---+···························· ······•················•····································· 

~ 
~ 
~ /; 
~CL 
/; 

~ 
~ tb 

(25- 32) Greenish gray silty clay,very moist, varies from 
soft to med. stiff 

(32- 43) Lt. brown w/ orange brown and gray silty clay, 
dry, very stiff 

(43- 46) Lt. brown with gray sandy day, moist, soft 

( 46 - 49) Gray w/ LT. brown sandy day w/ trace of gravel, 
wet, very stiff 

f'o'-,-¥,..-f--+························································································· 
J-L-.....L1---'-_....L..:<,.:..,.: ·"'--~...:,.:..,.· ·....,5"-'W.!....J. ........................................................................................ . 

Well: 007G37LF 
Elev.: 280.59 

-Z~ \· 
.. ~~ ~~ 
.:.~ ·-~~ .. -. .:. .-• ·.~ 

~:. -~-~-· 
·.~-~·.:. •\' 
-~~ -~~-
.. ~~- -~~ ,·: 
-~~~- ··\ 
.. ~~- -~~-
··: , .. •·. 
·.·.:·_; __ ._,_: ·.~ 

-~~ 

7~ 
~ ~r-seal 

·\ ):r- Sand Pack 
2Le.i 



EJVS.Il,_E BORING LOG OF 007G37LF 

NSA MID-SOUTH 
Millington, TN. 

Started 
Finished 

Drilling Method 

: 1440 2/1/99 

; 1010 2/2/99 

: Rotasonic 

(Page 2 of2) 

Northing :393714.18 

Easting :812575.75 

Grass Elevation :280.52 
Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth :95 feet 

Proiect #: CTO 0094 Geologist :B. Brantley Well Screen : 51 to 91 feet 

Depth Surf. 
in Bev. 

Feet 280.52 

so-
230 

ss-
225 

-

60-
220 

65 - 215 

70 - 210 

75 - 205 

so- 200 

ss- 195 

go- 1so 

95 - 185 

100-

"' ~ % 
E Rec- PID 
~ overy (ppm) 

6 100 

1--

7 75 

I--

8 100 

1-

9 95 

10 95 

(f) 
0 
(f) 
::) 

DESCRIPTION 

-::::.-: =:: (49- 54) Orange brown med. coarse sand. w/ gravel (up to 
::}({: SW 2"1n diameter 

~~ SP I l!?1.:.?.?l~-~·-R!"!?~DJ~!"!>J[~-~-~~tl.~ .. -.. ----------····················~=
~.;_;; SW (55- ~6) Orange bnown fine to coarse sand w/ gravel (up 

:{//:·i; I ~!?J.,? . .l. ............................ ---····-····----··---------·····-·······---··--' 
:}~:L:~: SP (56 -60) Tan brown fine sand 

g}{\i 
·>")7o'", 
·. ·.·:. ·. · .. _-. 
. ::.-:-:: 

~:-=:·.;·<::" sw 
·:::: :: ~: _: 

.·:::-·:·: 

•:.·::: 

(60- 74) Orange brown med. coarse sand w/ gravel (up to 
1.5") 

;;.;.-::\'. 
~~f----t············-····-···-·--···-·-···········--·····-····-·--····-················--·-····--
:~ .. :~~ ;,.,.:o.a: 

:f~~~:~~ 
···-·····.·· 
·ta.~ta~ ... _ ...... _ .. 
ta.~·t:tr~ -.·.···.·.·· 
-.~':;,.~·to.~ -.-_ ..... _ .. 
·,;:a~ ·t:o.~ 

f~~f:~~ GW .•. _ ..... _ .. 
·t::r~;.(\:r~ 

}:~~:;;~ .•. _ ..... _ .. 
-.d:a~·tc,.~ ... _.--.·.·· 
·a'\r~·a'\T~ 
-.- .. --.- .. -
.cf_ .... tJ.·o 
,g.a:;..u: 

(74- 90) Orange brown sandy day w/ gravel (up to 2") 

;:,:.;.,;.:~-:: ··--·-·······-·············-········-········································-···-······· 
~t7 SW (90 - 91.5) Lt. brown fine to coarse sand, dayey wl trace 

:,;:;',~, [\-<?f.P.~.I:>-~!~~---····-····························------·-················--·····----' 
:Y },/ SP (91.5 - 92) Tan brown fine sand, silty and dayey wl trace 
··:·.,, .. ·.-.'; of pebbles 

f-1----'--'-----'---..... :-"-}"')-"-:;',;'""·'· ..... : --\ (92- 95) Greenish gray and dark brown silty sand, very 

\!!9.~~~!~·-~~t .................................................................... ./ 

Well: 007G37LF 
Elev.: 280.59 

··t= ·.·: 
'-.:=: =Y:: 

-:_:" 
:.":; ·.·: 

";_:~_,_:. :.;: 
·.~: 

.'\ if:r-o.010 Slotted Screen 

1 

' 



J 

J 

E.NS.IlFE BORING LOG OF 007G37UC 

----
NSA MID-SOUTH 

Millington, TN. 

Location: AOCNSWMU 7 

Proiect #: CTO 0094 

.... 
c 

Ul 
~ 

Depth Surf. Q) 8 % in Elev. a. 
E ~ Reo- PID Feet 281.07 «! 
(/) iii every (ppm) 

o- 281 

23; 80 

5- 276 1--

to- 271 2 80 

15- 266 t--

20- 261 3 100 

25- 256 t--

30- 251 4 100 

35- 246 -

40- 241 5 100 

45- 236 

so- 231 6 100 

55- 226 

6o- 221 7 80 

0 
J: 
0.. ~ ~ (/) 
(!) ::> 

ML 

Started 
Finished 
Drilling Method 
Drilling Company 
Geologist 

:1630 7/12/99 
:1440 7/13/99 
: Rotasonic 
: Alliance Drilling 
:B. Brantley 

DESCRIPTION 

(0 - 2) Lt brown clayey silt, moist 
(2 - 5) Lt brown clayey silt, dry, hard 

Northing 
Easting 
TOC Elevation 
Total Depth 
Well Screen 

( 5 - 7) Yellowish brown and greenish gray clayey silt, 
f9-oist s~ to m~ stiff ( - 16) el owis brown and greenish gray clayey silt w/ 
manganese and iron stains, moist, soft to med. stiff 

(16- 21) Yellowish brown and greenish gray clayey silt, 
moist, soft to med. stiff 

(21 - 25) Lt. olive gray clayey silt w/ iron sttaining, moist, 
med. stiff 

(25 - 35) Olive gray silt w/ rusty brown streaks, moist, very 
stiff 

(35- 37) Lt. brown yellowish orange greenish gray clayey 
silt, moist, very stiff 

F+--"d-J,I--+-mf)_IJ9P.!1!l.~.!l.~tc!l.~t~~-;;~_t~JL ________________________________________ ,. ...... v / (37 - 41) Lt. brown silty clay w/ Lt. gray streaks, moist, 

~ CL ;;; ~~~;.:;:~":~~::~ ~y ,tr.,ks (=d 

~ 
~ sc '(eyg_~_§'jjj_-.~~---~j@y_i§'~--~-~--~~y~-Y.-_~;!!~~--~~t.·.·_·_·_·_·_·_·_·_·_·_·_·_·_~---_-_-_-_-_·_·_·· 
:;<;~ (51.5- 55.5) Reddish brown to Lt. brown med. to coarse 
·::->:::· SW sand w/ gravel (up to 2" dia.) 

F.h;.;.··~:.,::<:'+:_.:·,._: --+·······--···--------·--·--···--···--···--·······················----·--·······---------·· 

d(y SP -~~-~---~-~-~!.:~~-~~~~~~~~~-?-~~-~~-~~~-~!-~~~-?-~!~=~-~~~~-----······ 
·.>:-Y.- (57.5- 65) Yellowish brown (tan) med. to coarse grained 
·: :.-:·:_:.- sand w/ gravel (up to 1/2" dia.) 
C _·:·:.:sw 

65-

"''.-:-:;.- (65- 69) Yellowish brown (tan) med. to coarse grained 

1-'--_..."'-_,_ _ ___~__---'"·"-: '..:..::"'-:·-'----'-·l?.~~~--~!.f!~Y.~!.{!~~~-~~~l?.~~-~~-~~-?.~~-~!~~-~i-t_i:l_~~P.!f:l2 ....... . 

(Page 1 of2) 

:393736.90 
:812568.19 
:280.42 
: 125 feet 
: 115to125feet 

Well: 007G37UC 
Elev.: 281.07 

,-,----L:;' Cover 

~ ~Concrete 
~ !::':· Casing 
-~- t~ 
-~-- t~ 

_;;. ;_:~ 

3~- 7) 
-~- . 

:_5 
-~- ;_:~ 

-~- ~:~' 

7 :~ 
-~- ~--

-~- -;_:~ 
-~- .. 
-~- -;·_~ 

-~- t~ 
-~- ;_:~ 

-~- -;) 
-"':· ... 
-~- t.~ 

-~- ;_:~ 

~-. 
_,. /-Grout with sand an 

:_! cone 
-~- ;_:~ 

_;- ;:~ 

-~- t~ 
-~- -;_:~ 

_;,- ·i) 
-~- ;_:~ 

-~- ;_:~ 

;_ :~ 
_.,-. ;_:~ 

-~- ;_:~ 

-~- ;_:~ 

-~- ;_:~ 
-~-- ;_:~ 

_;- t~ 
;,. 
;_ -~ 

-~- ~-:~ 
-~- ;_ :~ 

-~-- -;_ :~ 
..!.:.!..: 



0:: 
lil 
g 
.... 

~ 
~ 
~ 
::;: 
~ 
~ 

~ 
15 
~ z .., 
g 
~ 
~ 
0 

EN SAFE 
·-

Depth 
in 

Feet 

65-

70-

75-

80-

85-

90-

95-

100-

105-

110-

115-

120-

125-

130-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Proiect #: CTO 0094 

c: 
C/) ::::J 

Surf. <I) 8 % Elev. c. 
E ~ Rec- PID 

281.07 m 
(/) iii overy (ppm) 

216 

211 8 90 

206 -

201 9 80 

196 1---

191 10 100 

186 1---

181 11 100 

176 1-

171 12 100 

166 1-

161 13 100 

156 

Q 
I 
a.. ~ ~ (/) 
(!) ::> 

=\:<=_:sw 
R'=':.· 

~CSP 
·.·:.·."7;" 

J.tT.;::sw 

BORING LOG OF 007G37UC 

Started 
Finished 

Drilling Method 

Drilling Company 

Geologist 

:.1630 7/12/99 
: 1440 7/13/99 

: Rotasonic 
: Alliance Drilling 

:B. Bmntley 

DESCRIPTION 

(69 - 71) Tan fine sand 

(71 - 75) Tan fine to coarse sand w/ gravel 

(75- 85) Lt. brown sandy gravel (up to 2" dia.) 

Northing 

Easting 
TOC Elevation 

Total Depth 

Well Screen 

(85- 90) Ll brown sandy gravel w/ increase in sand 
contents and less gravel (up to 2" dia.) 

(90- 94) Lt. brown sandy gravel (up to 2" dia.) 

(Page 2 of2) 

:393736.90 

:812568.19 

:280.42 
: 125 feet 

: 115 to 125 feet 

Well: 007G37UC 
Elev.: 281.07 

~r::! 
-~· 7::~ 
_:,. ;_ ~~ 

·:.· -;:~ 
-~- ~) 
-~- ~) 
.":·· ~} 

-~- ;_:~ 

i: -;_:~ 
-~- t~ 

-~- 7) 
-~- t~ 

-~-- ;:~ 
_:,;. 7:~ 

_;;. 7:!1-Grout with sand an 

·:.· z) cone 

7) 
-~- 7) 
.'!· ·7_:~ 

-~- t~ 
.i:· ~-~ 

-~- r~ 
-~- ·t~ 
_,. !:~ 

-~- :.: . 
. :_ -~ 

t~ 
-~-- t:~ 

~ ~~seal 

.. -.; 

!;! ~~~-~~i~f~ed-

1 



J 

) 

E.JVS.II,_E 
---

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Project #: CTO 0094 

1/) Depth Surf. Q) 

in E[ev. 0.. % 
E Rec- PID Feet 280.12 Ill (ppm) en overy 

o- 280 

100 

s- 275 -

-

10- 270 2 100 

15- 265 -

0 x 
a.. en 
~ 0 en 
(!) :::1 

BORING LOG OF 007G38LF 

Started 

Finished 

Drilling Method 
Drilling Company 
Geologist 

: 1030 213199 

: 1600 213199 

: Rotasonic 
: Alliance Drilling 
: B. Brantley 

Northing 

Easting 

TOG Elevation 

Total Depth 
Well Screen 

(Page 1 of2) 

:393399.15 

:812593.25 

:279.96 

: 88feet 

: 48 to 88 feet 

Well: 007G38LF 
Elev.: 280.12 

DESCRIPTION 

(0 - 5) Brown clayey silt, moist, very stiff 

(5- 13) Lt brown clayey silt, moist, med. stiff 

(13 -15) Lt. brown clayey slit w/ greenish gray mottling 
and trace of manganese grains, moist, med. stiff 

(13 - 21) Lt. brown clayey silt w/ greenish gray mottling 
and trace of manganese grains, wet at 18 feet, med. stiff 

20- 260 3 100 
ML (21 - 27) Drak gaey clayey silt, wet, soft 

25- 255 

30- 250 

35- 245 

40- 240 

45- 235 

so-

4 100 

-

5 100 

-

6 90 

(27 - 33) Greenish gray w/ olive gray clayey silt, moist, 
med. stiff 

(33- 35) Tan brown w/ greenish gray clayey silt, dry, stiff 

(35 - 41) Dark brown w/ gray clayey silt, dry, stiff 

P-~~+-/+-C-L-t~~~~:::~~~~=·~:~~:·:~:~Y·:~:~::b: 
:::_?J 
<_.·:·<.-sw 
·:-:_ -:· 

. .-::: 

{45- 51) Yellow brown clayey med. coarse sand w/ gravel 
{up to 2"), wet 

1-'--'-L.-....1....-_1;.... :.:...: :.:.-·:-: .. .:..J. '---'·············--·-------------·····-··············-----------------------················· 



ENSA_,_E BORING LOG OF 007G38LF 

·--
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 
: 1 030 213/99 

: 1600 213/99 

: Rotasonlc 

Northing 

Easting 

(Page 2 of 2) 

location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 
: Alliance Drilling 

:B. Brantley 

TOC Elevation 

Total Depth 
Well Screen 

:393399.15 

:812593.25 

:279.96 

:88 feet 

Project#: CTO 0094 

Depth Surf. 
in Bev. 

Feet 280.12 

so- 230 

55- 225 

60- 220 

65- 215 

70- 210 

75- 205 

so- 2oo 

85- 195 

go- 19o 

-

95- 185 

rn 0 
Q) 

% 
r 

Q. a. ~ E Rec- PID ~ tU (/) 
(/) overy (ppm) (!) :::l 

DESCRIPTION 

h--,~--~--~~~--,-------------·------------------·-----------
.: ; :' ~--= ::·; 

6 90 

7 100 

8 100 

9 100 

r--

10 90 

2\) SW (51 - 53) Yellow brown fine coarse sand w/ gravel, wet 

A~; SP (~~.:.?.4.l.I~.'.1.!?!"2~D.x-'/..P!nK.!?~~i'!~.!?.~iJ~.1iD~.~.'.1~ ..........•... 
:. :::'.;:;:::-. N.~.:.?.1-.!?lP.i.~~-~.1.9!~.Y,.ffiQl!?t.!!9.~ .....•....•..........••.........•. ./ 
:n~?=Y; SP (54.5- 58) Orange br<?wn fine to med. sand, wet 

~:X\ -·--···-··-·---··········-·---·········-·············--······-·-························· 
~ CH l (ey~.:.?.~l.etr:t.~Jio!!.<?!?.Y.:·.ffi~!~.t...ffi~:.!?!lfL:··························· 
·;··:·.'~:;::·:! (59- 62) Yellow brown w/lt. gray and pink clayey fine 

J0/H} SP -~-~~~---·············································································· 
·. :·:.~. (62- 65) Yellow brown and tan brown fine coarse sand w/ 
. . . . . . . . gravel (up to 3/4"), wet 

·.<·::-
(65- 74) Tan med coarse sand w/ gravel (up to 3/4"), wet 

-:=::.-:-:: 

· .. · .. · .. · .. 
-:=::.-:::: 
.-:-:.·. 

· .. · .. · .. · .. 
~:).' 
~~4---t·····················-·····························································--···· 

~::~~::; 
f~~:f;~ 
·•·.•··•·.·· 
·::a~ to-~ -.·.··· .. ·.•· 
·t:a~ .• d:o-~ 
:~~~~ :::~~ GW 

~::;~f:~~ ·•·.•··•·.·· 
-.~:a~ ·r:~~ 

:::;~:f;~ 

(74- 85) Orange brown med. coarse sandy gravel (up to 
2") 

pl.ii-;.:,.;1."·~:-.~··:.!1-· --+·······················································································-· 
:::';.~ 

Ji(}.:sw -
Ol 

(85 - 88) Orange brown med coarse sand w/ gravel 

(88 - 95) Dark brown clayey silt w/ fine sand stringers and 
lignite throughout, moist, very stiff 

f-l---LJ.--L_.....L_-L--1 .......•................................................................................. 

: 48 to 88 feet 

Well: 007G38LF 
Elev.: 280.12 

·.·: ·,·; 

.·.:.· 
·.·: \:-
.. :_:;· 

Backfill 

l 



j 

EJVSAj!E 

Depth 
in 

Feet 

o-

5-

10-

15-

-

20-

-

25-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Proiect #: CTO 0094 

"' Surf. Q) 
% Elev. c. 

E Rec- PID 285.23 «! 
(/) avery (ppm) 

285 

80 

280 I--

275 2 100 

270 r---

265 3 100 

260 r---

30- 255 4 100 

-

(.) 

:c 
0... (/) 

~ (.) 
(/) 

(!) :::> 

ML 

BORING LOG OF 007G39LF 

Started : 1030 214199 
Rnished : 1030 215/99 
Drilling Method : Rotasonic 
DriiUng Company : Alliance Drilling 
Geologist :B. Brantley 

DESCRIPTION 

(0- 12) Dark brown clayey silt, moist, med. stiff 

(12- 17) Dark brown and greenish gray clayey silt w/ 
manganese scattered throughout, moist, med. stiff 

(17- 21) Dark brown clayey silt, moist, stiff 

(21 - 25) Lt. brown and greenish gray clayey silt, wet 
(moist from 23- 25), soft 

(Page 1 of 2) 

Northing :394136.80 
Easting :813257.86 
TOC Elevation :284.91 
Total Depth : 95feet 
Well Screen : 54 to 94 feet 

Well: 007G39LF 
Elev.: 285.23 

(25 - 30) Lt. brown and greenish gray clayey silt w/ trace 
of manganese. moist, med. stiff 

(30 - 33) Dark brown clayey silt, moist, soft 

~-'b-'-:T---t·····-···-----·--·---·-------------------·----------·-----------··--·····--·----·--·-----

,i!!li:;: 
(33- 37) Lt. brown (tan) silty sand, moist, soft 

35- 250 -

/)}\\=} (37 - 45) Orange brown w/ gray silty sand, moist 

:_: ~: :_: -~ :: .:~.= ~: -~ 

li

1

JIIll SP 

100 40- 245 5 

45- 240 t-- (45- 51) Tan and orange brown fine sand, wet, micaceous 

::::y:·::::\ 
. ; .• : ; ._ ~ .' .' . 90 6 

so-
:,;:::CE; 

f-L-_.J.J _ ___J_ _ _L~~----1------------------·------·-----------···--······--------------·-············--·--·-····-· 



E.NS.IlFE BORING LOG OF 007G39LF 

·-
NSA MID-50UTH 

Millington, TN. 

Location: AOCAJSWMU 7 

Prolect #: CTO 0094 

Started 
Flnished 
Drilling Method 
Drilling Company 
Geologist 

: 1030 2/4/99 
: 1030 2/5/99 
: Rotasonic 
: Alliance Drilling 
:B. Brantley 

Northing 
Easting 
TOC Elevation 
Total Depth 
Well Screen 

(Page 2 of2) 

:394136.80 
:813257.86 
:284.91 
: 95feet 
: 54 to 94 feet 

Depth Surf. <II 
Q) 

% 

Well: 007G39LF 
Elev.: 285.23 

in Elev. 
Feet 285.23 

so- 235 

55- 230 

60- 225 

65- 220 

70- 215 

75- 210 

ao- 2o5 

as- 2oo 

so- 195 

95- 190 

a. 
E Rec- PID 

"' (ppm) en avery 

6 90 

I--

7 100 

8 100 

-

9 100 

-

10 100 

·::: ~ .· ;. : 
-:=::.-·:.: 

rn 
0 
rn 
::J 

DESCRIPTION 

(51 - 53) Lt. gray fine and med. sand w/ gravel scattered 
(I!E.!~J!.?~1 ... ~~!. ............................................................. . 
(53 - 57) Orange brown fine to med sand w/ few gravel 

(57- 61) Orange brown fine sand 

(61 - 65) Tan orange brown gravelly fine coarse sand 

(65 -71) Tan orange brown gravelly fine coarse sand w/ 
::>·:>_'. SW traces of thin (1/2") clay lenses and gravel (up to 2") 

... 

"'h.;,;:.'.;;.·.:..;,.;:':,.__-+····························--·-························································· 

ll;SP 
(71 - 77) Orange brown med. sand w/ trace of gravel 

·::a~~ 
::;~ ::~;~ GW 

(77- 80) Tan and orange brown sandy gravel 

1'-"lk-;;.c:,l:·"":-:.c.:,··:.!t-· -4·····--···--····---·--·····--·············--···--··--······-···········--·--············· 
-:;:';.~ (80 - 86) Orange brown fine and coarse sand w/ trace of 

gravel · 

.· ... · .. . · :: ;.-:::: 

r::.~,.:;··:~-:;,:..''111-'-4························································································· 
y~~g; 
·.·.···•·.·· 
·t~~~d:~~ 

::;~}:;~ GW 

:::;~:;~ 
::;~:::;~ 

(86- 94) Tan med and coarse sandy gravel (gravel up to 
2") 

f..l-._.UL_____!'----l:~""·,_~::..L/;:::,;}~:.'~sc.c~l·i~1.;:~~ig-r~-~--~i.~YX~---~~Y-~Y..~.~-~--~?.~.~----.·.·.·_·_·_-_·_-_·.·.·~.-::.·:_·_·:.·.·.·:.·.·.·.·.·:· 



) 

) 

ENS.IIFIE BORING LOG OF 007G40LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 
: 1030 213/99 
: 1600 213/99 
: Rotasonic 

Northing 

Easling 

{Page 1 of2) 

:393203.88 
:812442.18 
:279.03 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 

: Alliance Drilling 

:B. Brantley 

TOC Elevation 

Total Depth 

Well Screen 
: 95feet 

Project#: CTO 0094 

Depth Surf. 
in Elev. 

Feet 279.21 

o- 279 

5- 274 

10- 269 

15- 264 

zo- 2s9 

25- 254 

30- 249 

35- 244 

40- 239 

45- 234 

so-

:g 
a. % 
E Rec- PID 
3J ovary (ppm) 

100 

2 100 

3 100 

-

4 90 

5 100 

-

6 90 

(/) 
u 
(/) 
::> 

ML 

ML 

DESCRIPTION 

(0- 6) Brown dayey silt, dry, very stiff 

(6 - 22) Olive gray w/ brown dayey silt, moist, stiff 
At 18 becomes wet and soft 

(22 - 25) Olive to dark gray dayey silt, wet, soft 

(29 - 35) Brown w/ gray clayey silt, dry, very stiff 

(35 - 40) Brown w/ gray clayey silt w/ trace of sand, 
moist, med. stiff 

&.S'\::+,f--t--·······--------------------------------------------------------------------------------

loc 
(40- 45) Orange brown w/ gray sandy day, moist, med. 
stiff 

(45- 47) Orange brown w/ gray sandy day, dry, very stiff 

~8f--t---------------------------------------------·------···----·-------···-------------·-----

~:8 SP -~~: .. -.~~~-~~-~-~~-~~~~~-~~~--~~~~-:~-~~~-~-~~-~~-~:~:.~~~~~---
1-'-........__......_____..-<-/_"/.L..L.C=L"-'-····--··--··--···----·--............................................................... .. 

: 57 to 87 feet 

Well: 007G40LF 
Elev.: 279.21 

,.--L:;' Cover 

~Concrete 
o:;p Casing 



0: 

~ 

I 
~ 

EN SAFE BORING LOG OF 007G40LF -
NSA MID-50UTH 

Millington, TN. 
Started 
Finished 

: 1030 2/3199 
: 1600 2/3/99 
: Rotasonic 

Northing 
Easting 

(Page 2 of2) 

:393203.88 
:812442.18 
:279.03 

Location: AOCNSWMU 7 
Drilling Method 
Drilling Company 
Geologist 

: Alliance Drilling 
:B. BranUey 

TOC Elevation 
Total Depth 
Well Screen 

: 95feet 

Proiect #: CTO 0094 

"' Depth Surf. Q) 
% in 8ev. c. 

E Rec-Feet 279.21 <ll 
en overy 

50- 229 

6 90 

55- 224 1--

so- 219 7 100 

65- 214 1--

70- 209 8 100 

75- 204 -

so- 199 9 100 

as- 194 

go- 189 10 100 

PID 
(ppm) 

0 
J: 
a.. (/) DESCRIPTION ~ u 

(/) 
(!) :::> 

~ 
(49- 55.5) Orange brown w/ Lt. gray sandy clay, moist, 
med. stiff 

~ 
CL 

ii SP ~~f:~~~~r~;~r~·1~;.~~:~; = : :. 
~ SC (58- 61) Pmk and Lt. gray and orange brown sandy clay 

::: ... ,~ ·-------------------------------·--------------···············--------------·------------
.:Y:~~> (61 - 64) Tan and Lt. brown fine sand, moist 

JZW:\; SP ···········--------------·-------------············-----------------------··············· 

~BGP 
<-~.7': 
······· -;::: .. :::: 

(64- 66) Tan brown med. to coarse sandy gravel (gravel 
l!P.J9..1."2. .......................................................................•• 
(66- 75) Tan brown med. to coarse sand w/ gravel (up to 
1") 

(73 - 75) increasingly coarser sands and gravelly 

f!.'k~:'.._:(·;,:,::'f---f-----------------------------------------------------------------------------------------
::~;~ 
od,•iood_•;. o.a:•.cr: -.·.·····-·· -d.·O.·d.-;. o.a:o.v: ... _ ...... _ .. 
·t:O.~~"':V~ 
::;_..·;::;_.·; GW 
,;.a:o.cr; ........... _ .. 
-od:a~ ;.t:l:v~ 

~::~~}:~~ 

(75- 84) Orange brown coarse sandy gravel (gravel up to 
2") 

~:~..-; 
r:;..:a;~;J--1-·------------------·--------------··--···················------------·------------------

~mGP 

OL 

(84- 87) Chert gravel (avg. size between 1/4" and 1/2"), 
poorly graded 

(87- 95) Dark brown clay w/ fine sand (contents varies 
from stringers to none, predominately clay) , moist, stiff to 
very stiff 

: 57 to 87 feet 

Well: 007G40LF 
Elev.: 279.21 

'-"~ 

.:~ -~~ r- Grout 

~~ 
~ ~-r-seal 
-.- ~ -.. : 

-.. : ~::.~: 

.:/ 'Y':r- Sand Pack ':: tf r- 0.01 0 Slotted Screen 

)': {~~ 

.;:_:~ -.. :·-
·-·: ·:::':: 

/~ :'·:":· 

~- ;.:-

Backfill 

1 95- 184 
:Z 

1-'----'-'----'---'-----'---L-------------------------------------------------··-------·----·························· 

100-



) 

) 

EJVS.II.PE 
NSA MID-SOUTH 

Millington, TN. 

Location: AOCAISWMU 7 

Proiect #: CTO 0094 

Depth Surf. gj 
% in Elev. 1S. 

E Rec- PID Feet 279.45 II) 
en overy (ppm) 

o- 279 

80 

s-
274 

r-

10-
269 2 85 

15-
264 

1--

20-
259 3 100 

25-
254 

1--

30 - 249 4 85 

35- 244 

40 - 239 5 100 

45- 234 

-

so-

~ 
I 
Q. en 
~ 0 en 
G ::l 

ML 

BORING LOG OF 007G41 LF 

Started :0915 2/7199 
Finished : 1200 217/99 
Drilling Method : Rotasonic 

Drilling Company : Alliance Drilling 
Geologist :B. Brantley 

DESCRIPTION 

(0- 4) Lt. brown clayey silt, dry, very stiff 

(4- 15) Orange brown and Lt. gray clayey silt w/ 
manganese scattered througout, moist, stiff 

(15- 18) Orange brown and Lt. gray clayey silt w/ 
manganese scattered througout, wet, stiff 

(Page 1 of 2) 

Northing :393876.47 
Easting : 812367.69 
TOC Elevation :281.89 
Total Depth :95 feet 
Well Screen : 53 to 93 feet 

Well: 007G41LF 
Elev.: 279.45 
~Cover 

~~C.o=te 
~ 

Casing 

(18- 24) Tan brown clayey silt w/ iron stains throughout, 
wet, med. stiff. 

(24- 31) Dark olive gray clayey silt, moist, med. stiff 

(31 - 34) Brown gray and olive gray clayey silt, dry, very 
stiff 

(42 -47) Orange brown clayey sand w/ gravel, moist 



a:: 
g 
~ 
~ ..... 
~ 
~ 
g 

~ 
~ 

~ 
1i 
.$ z 
"' 0 
0 
N 
cb 
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EJVSAFE BORING LOG OF 007G41 LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 
:0915 2rr/99 

: 1200 2FT /99 

(Page 2 of2) 

Northing :393876.47 

Easting :812367.69 
Drilling Method : Rotasonic TOC Elevation :281.89 

Location: AOCNSWMU 7 DriiHng Company : Alliance Drilling Total Depth : 95feet 

Proiect #: CTO 0094 Geologist ·: B. BranUey Well Screen : 53 to 93 feet 

Depth Surf. gj 
% in Elev. D. 

E Rec- PID 
Feet 279.45 aJ 

(ppm) en overy 

DESCRIPTION 

so-
229 

h--nr--.---..~~---.---------------------------------·-----

~~li SP 6 100 

55-
224 

1--

so- 219 7 100 

65 - 214 1--

70- 209 8 85 

75 - 204 1--

so-
199 

s 1oo 

as- -
194 

-

go-
189 

10 100 

-

. ·:-:.·:-: 

.• ... ·. 

(54- 63) Tan brown med. and coarse sand w/ small gravel 
(1/4" dia.) 

:::_:.-\'_.::: SW (63- 73) Tan brown med. and coarse sand w/lncreasing 
gravel contents (up to 1" dia.) ·:-: :.-:-:: 

·>:·::-:· 

~·.>:. 

i.tlD! SP 
.:: .. :~ 
.• d;;,~f:ir~ .•. _ ...... _ ... 
.d.·<t·d.·· e.a:•.a: ·•·····•·.·· .dl.·if-c:l,·· 
;..a:.;.a: ·•·.···•·.·· .d,·j,.cl,·· 

:~~~~~~ GW 
.;..a;.;.a: ·•·.•··•·.·· 
·:::r~ ·::a~ 
·•·.•··•·.•· 
·t~~-t~~ ·•·.•··•·.•· 

(73- 75) Orange brown coarse sand w/ gravel (up to 1/2" 

t!!~cl. ........ ·-····-·····························-········-····················-···· 
(75 - 86) Orange brown med. and coarse sandy gravel 
(1/4" to 1" dia. gravel), wet 

~~f.~~ --·--------------------------------------------------------------------------------------
.:::;~ (86- 89) Orange brown med. and coarse sand 

2L~:.! sw ····-··-···-···························································-·······---······· 
A}j GP (89 -90.5) Orang_e brown chest gravel (little to no fines and 
.~ .... ~ \9!'!'!Y.~J.!-!P..!9..1~.~!~J ................................................... -...... / 
~:~~; GW (90.5- 92.5) Orange brown med. to coarse sandy gravel 

95-
184 

~ CH -~~-~~~~~i-~i~~~:.y~~~~~;;·~;y·~tiff·-·················-········ 
f.L--__Ll _ __l..._--l.,..£..-Ll..---1 •••••... _ ...•...........•.•.••••••••.••..•••.•••••.•••••.••.•• _ ..•..•••.••.•...•.•.....•. 

-

100-

Well: 007G41LF 
Elev.: 279.45 

:·:· ·::: . 

. . .:~_:= .. ·~.: ·.;: 

·-::· :~~r 
:.:: 

·:::·~ ~:.;:>--Sand Pack \i y:r-0.010 Slotted Screen 

: : ·/{ 
: : :: 

: 

: : 
' 

: 
: 

: 

~:! : .• 
: 

: ·' : 
: .. 
: : 

: .• 

: ::; 
: : 

: : 

: 
: 

: .. •, 

.. 

Backfill 



{. 

) 

: 
J 

a: 
16 u: 
..J 

"' (!i 
..... 
0 
9 
~ 
g 
:!2 
:::; 
;:; 
z 

~ 
J z .., 

0 
0 
<:' 
"' "' ,.!. 
0 

E.I\IS.IIFIE 
·-

Depth 
in 

Feet 

o-

5-

10-

15-

20-

25-

30-

35-

40-

45-

so-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Project#: CTO 0094 

0 
Surf. Ul I: Ql 

Elev. c. % 0.. 
E Rec- PID ~ 274.91 ., 
rn avery {ppm) <!> 

274 

80 

....._ 

269 

2 100 
264 

-
259 

3 80 
254 

-
249 

4 100 
244 

-
239 

I 5 100 
234 

d({:i·i 
r-- .:: .. :~ 

229 't~~ t;,~ 

6 85 
............. 
·to-7-ta~ ·.·.···,·.·· 
.;.rj:;,~ ';.":;,~ 

···-·····.·· .d_•-..c:J.··· 

rn 
() 
rn 
:::> 

ML 

sc 

SP 

GW 

BORING LOG OF 007G42LF 

Started 

Finished 
Northing 
EasUng 

(Page 1 of2) 

Drilling Method 

Drilling Company 
Geologist 

: 1500 2/9/99 
: 1800 2/9/99 
: Rotasonic 

: Allinance Drilling 

:B. BranUey 

TOC Elevation 
Total Depth 

Well Screen 

:394573.25 
:811564.88 
:277.01 
:95feet 
: 45 to 85 feet 

Well: 007G42LF 
Elev.: 274.91 

DESCRIPTION ~Cover 

Jn:~ (0- 2) Dark brown clayey silt, moist, stiff ·• Concrete 

(2 - 9) Lt. gray wl orange brown clayey silt wl manganese ~ f;. 
Casing 

inclusions throughout, moist, very stiff -·: .•·. --~~-~-7 
.•:. ··\ ~-= .•·. .. :_ .... ·-~ -·: 

--~~ -··· 
-~-~ 
-··· _.:. 

(9-15) Tan brown w/ orange brown streaks clayey silt, -~-~ t;~, .. -. 
wet, med. stiff (fewer manganese inclusions) ... ... .. . .. 

:~~ ~~~ 

:~! -~~ 
-··· .. :. .... --~ -·: 

-~~ -··· 
(15 -19) Dark brown clayey silt, wet, soft -~-~ 

-··· ~·~ .·• .. -: ··: .•·. -~~ 
-~-~ ... 

(19- 25) Olive grey and greenish gray clayey silt, moist, -~:~ -~~-
-··· .•·. 

stiff (increasingly stiff and dry with depth) ~-! ·.~ 

-··· -~~~Grout -~~ 
.•· . •\ . ·• ··: .•.. -·· . 
-~-~ ·-~ 

(25- 28) Olive gray and greenish gray clayey silt, dry, stiff -~~~ -~~-

--~~ -··· 
··: --~ 

. •·. -·· . 
(28- 33) Lt. brown clayey silt, moist,soft 

-~-7 ~~! --~~ ...... 
.•·. -~~ 
-~-~ 
.•·. -··· 
-~-~ ·.~ 

-··· _.:. 

(33- 36) Lt. brown clayey silt w/ clay (gray and soft) 
-~-~ t;i, .•· . .... 

t~i stringers, moist, soft ...... 
. •·. 
-~-~ t) .•·. ------------·---·--·-··-------------------·······-----··--------------------------------- -~-~ ·-~ 

(36- 43) Lt. brown w/ orange brown and Lt. gray sandy 
--~~ -~~-

clay, moist. stiff to soft (varies) -·: 
'\~--··· 

-~-! .•.. --~~--~-! ;:; ;.;; 
~ /: 

~--Seal 
---------------------·-·······--------------·----·--·--·---------··-·--······------------ L: 
(43- 44.5) Gray and orange brown silty fine sand w/ 

f; f!-
n~~Y.~JJ~P.J9.JL?:~~j~J.~~L. ............................................ ~ -~n :{!: 
\(¥.:~.:.4.~1.Q~~!l.9.~.~!.<?:-'XI).!J!l.~.~9..<;g~~-~.!'!~~.9.Y.-:(.9.'i!.Y~! ..... ./ :,:; ::·:';'1- Sand Pack 

·-::· :·· 
(45- 51) Orange brown coarse sandy gravel (gravel :;:-~: '.•; 

between 1/4" -1"), wet =.;: bl-0.010 Slotted Screen 
,', -:"( 
2 ·· .. · 

··--··---.. ------------·------------·-- = 



EN SAFE BORING LOG OF 007G42LF 

---
NSA MID.SOUTH 

Millington, TN. 
Started 

Finished 

: 1500 2/9/99 
: 1800 219/99 
: Rotasonic 

Northing 

Easting 

(Page 2 of 2} 

Location: AOCAISWMU 7 
Drilling Method 

Drilling Company 

Geologist 
: Allinance Drilling 

:B. Brantley 

TOC Elevation 

Total Depth 

Well Screen 

:394573.25 
:811564.88 
:2n.01 
:95 feet 

Prolect #: CTO 0094 

Depth 
in 

Feet 

50-

Surf. 
Elev. 

274.91 

224 

"' ~ % 
E Reo- PID 
~ overy (ppm) 

6 85 

55- 1--
219 

so- 1 100 
214 

65- 1--
209 

70- 8 90 
204 

-
199 

eo- 9 100 
194 

1--
189 

10 100 
184 

en 
0 en 
:::l 

!il!l ~ 
K\\\ 

DESCRIPTION 

(51 - 58) Orange brown fine sand, moist 

-------·--
b."~ SW (58 - 59) Orange brownmed. to coarse sand w/ gravel (up 

0.~. SP ~~{::~~Q~~~~:~!.9~:~n~:~~n~:wf.g@y~l:,::;;~"i_::::::::::::::::' 
::'_:,-\/ (60- 65) Orange brown med. coarse sand w/ gravel (up to 
. ·:-:_.;::: 2"dla.),wet 

(65- 77) Reddish brown med. coarse sand w/ gravel, wet 

... 
_::_:_'·:<-'sw 
..... · .. 
. ;:: :,-:::: 

..... • .. 
-::::.-<:: 
.. 

·.-::.-.-: 

·:-:-.-:-:-

F.:~;;:,:··!><:·:::f:-;:·;;1-;--f--·------·---------·········-·-·························································· 
·::;..~~ 
·•·.•··•·.•· .0_• ;,.c:l.·;. 
,;.a:.;.a: ···.·····-·· .• d:;..~ ';.'\~~ 
·•·.•··•·.·· .cr.•;,.d,•;, 

y;;}~~; GW 

···.•····.·· ,!Of,•;,.d,·t. 
,;.a-:.;.cr: ·•·.•··•·.·· .d.·;...d_·:. 

(n - 86) Orange reddish brown sandy gravel ( up to 
2"),wet 

t;i. ~:~:· 
~~-l--4·····························-···-··········--·····--···--······················-········ 

r~~ 
(86- 91) Olive gray sandy clay, moist to wet, very stiff 
(lignitic between 90-91) 

Olive gray lean clay, dry, hard raCH 
f-l-.....1.1---'--.....L...£......L.l..-1 ...•.••.•.....•..•......•..••.••..•.....•...•...•...•...•..•••..•.••••.•....••.•••••..••. 

179 

: 45 to 85 feet 

Well: 007G42LF 
Elev.: 274.91 

ss: .r =~}: 
=r )}: 

·:f~ ;i:;· 
=.:: ·.·: 

-t~ ·::.: . 
-::-:: :n: 
:::: =::= ~: 

:~; :b-Sand Pack 

·;:,~ P.f-0.010 Slotted Screen 
-:· ·.·. 

_:.:=: ~-}_:. 

:.;:: ::;:' 
·::{ .·.' 

/I )f· 
{= '-}~: 

:·:: <~: 

.
; __ :_:~ .· . .-.· ·:·:. 

Backfill 

l. 



) EN SAFE BORING LOG OF 007G43LF 

NSA MID-SOUTH 
Millington, TN. 

Started 
Finished 

Drilling Method 

: 1020 2116/99 

: 1500 2116/99 

: Rotasonlc 

(Page 1 of 2) 

Northing :393011.20 

EasUng :812282.54 

TOC Elevation :277.25 

Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth :85 feet 

Proiect #: CTO 0094 Geologist :B. Brantley Well Screen : 44 to 84 feet 

Depth Surf. 
in Elev. 

Feet 277.51 

o- 211 

5 - 212 

10- 267 

15 - 262 

20 - 257 

25 - 252 

30 - 247 

35 - 242 

40 - 237 

m a. % 
E Reo- PID 
~ every (ppm) 

100 

t--

2 90 

t--

3 100 

4 100 

5 100 

DESCRIPTION 

(0 - 5) Lt. brown clayey silt, moist, very stiff 

(5- 7) Lt. brown clayey silt, increasingly moist, med. stiff 

(7- 10) Dark brown and olive gray clayey silt, dry, very 
stiff 

(10 -12) Dark brown mixed w/ greenish gray clayey silt, 
dry, stiff 

(12 - 15) Greenish gray w/ yellowish brown clayey silt 

(15- 22) Yellow brown w/ Lt. gray clayey silt w/ 
manganese and iron staining from 20 - 22, wet, soft 

ML 

(22- 25) Dark brown clayey silt, moist, soft 

{25- 27) Olive gray clayey slit, moist, med. stiff 

{27- 33) Lt. gray wl greenish gray and yellowish brown 
clayey silt, moist, med. stiff, manganese inclusions from 32 

~l!:-l-:.1----t------------------------------------------------------------··········-····--------------

~ 
~CL 

(33 -35) Lt. brown w/ Lt. gray silty day w/ manganese, 
dry, hard 
(35- 44) Yellowish brown w/ Lt. gray silty clay, moist, med. 
stiff 

~ fr:.;>r..-d---t----------------------------------------------------···----·-------------------------··--
::_~:SC 

f-L--LJ'-.__L _ __Ll~L':!L~-------------------···-------------------------------------------------------------------

Well: 007G43LF 
Elev.: 277.51 

~Cover 

lJ . t5"~~~~te 
hh ··: .. .. -.... 
-~-! --~ 
-·:- ··-
-~-: --~ 

-:-~ \ 
~\ --~~ 
-~~~ --~~ 
-··- -~~-
-~-7 .. ·: -··· -··-
-~-~ --~ 

-:~ -~~ 

-~i ~i 
•:: .. 
.. ~~ -~~ .. -: 
-:~- •\ 
-~~ ·\~ , .. 
_._:_ '\ 
--~· .. :. -··-

--~ 

·_.;_ .. :__ -··· 
--~ 

_< -~~ -Grout 
··: 
-~~~- •\ 
-~~ •\ 
:\ ~~~ 
-~~- -~~ ··: •.. 
·-·~ -~~-··: 
-··- -~~-

·.·.:_;_".: __ •\ 
-.-~~- _._:. 

~-;_·.: __ .:~ 
.•·. -~-~-
·~-~ 

.:~ •\ .. -··· 
::_: ._, .. ~t 
·_._-_;_".:_. . •\ 
~:. :·~· 
-~-~ ..... 
i-f-. 
~ ~-seal 
~ (7. 
·::,; r.f-0.010 Slotted Screen 
·~: :~:)--Sand Pack 
2.:2 



E.JVS.IlFE BORING LOG OF 007G43LF 

·---
NSA MID-SOUTH 

Millington, TN. 
Started 
Finished 

: 1020 2/16/99 
: 1500 2/16/99 
: Rotasonic 

Northing 
Easting 

(Page 2 of2) 

Location: AOCAJSWMU 7 
Drilling Method 
Drilling Company 
Geologist 

: Alliance Drilling 
:B. Brantley 

TOC Elevation 
Total Depth 
Well Screen 

:393011.20 
:812282.54 
:277.25 
:85 feet 

Proiect #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 2n.51 

45 - 232 

so-
227 

ss-
222 

so- 217 

ss- 212 

-

70-
207 

?S- 202 

so- 197 

so-

8l c. % 
~ Rec- PID 

en ovary (ppm) 

6 100 

7 100 

8 100 

9 100 

ill,&}G SP 

::;z~v ... _ ..... _ .. 
:~;;~;1 GW ... _ ..... _ .. 
~r~; 

·::::.-:-.· 
··-···-· -<:: .. :::: 
_:::; _:;.-:· 

DESCRIPTION 

(44- 47) Yellowish brown and Ll gray sandy day, moist, 
med. stiff clay, moist 
(47- 49) Yellowish brown and Lt. gray sandy day, wet, 
soft 

(49- 51) Lt.gray fine sand wl trace of gravel (114" dia.), 
wet 

.... . -------------
(51 - 56) Orange brown and tan med to coarse sandy 
gravel (1/4" -11/2" dia.), wet 

(64- 70) Orange brown gravelly med. to coarse sand, wet 

:/.:·:/.:sw 
::: '.-:-:, (70- 75) Tan brown gravelly med. to coarse sand, wet 

-:::-.-:=:-
: ;:; _:;:; 

,;k;.;;; ... ""· .:.;..;.::.,._: --4········-················-····-··········-····-·······-····-····························· 
1·::a~'fii: 
-.·.·····-·· 
·::a~-::~~ 

:r;~::~;~ 
:::~~ :!:~~ 
:;;;::~; GW .•. _ ..... _ .. 
·a'\,~·t? -.-_ ..... _ .. 
·to.~ ~d:;,.~ 

~t~~ 

(75- 84) Ll brown (tan) sandy gravel 

f-l---L-'---l._._l._._'--'__._,Oo.cH'-1 (84 - 85) Dark brown claywl Lt. gray lenses and fine sand, 

'!!~l~J,.!!!~~· .. !?~~---····························································1 

: 44 to 84 feet 

Well: 007G43LF 
Elev.: 277.51 

S? 
=::.~ ·-· 

=::.~ 

' 
:v : 

:_:: 
.... 

).! p.·l--0.010 Slotted Screen 

:_:"::_;. 
:·:: 
\~ ;"..":· 

/:\.:;;:~): 

' 



) E.NSAJ=E BORING LOG OF 007G44LF 

·-

Depth 
in 

Feet 

o-

s-

10-

15-

20-

) 25-

30-

35-

40-

45-

so-

55-

60-

65-

70-

75-

so-

as-

go-

NSA MID-SOUTH 
Millington, TN. 

Started 

Rnished 
: 1100 2117/99 

: 1600 2117/99 

: Rotasonic 

Northing 

Easting 

(Page 1 of 1) 

:394206.64 

:811223.45 

:274.37 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 
Geologist 

: Alliance Drilling 
:B. BranUey 

TOC Elevation 

Total Depth 

Well Screen 

: 85feet 

Project#: CTO 0094 

Ul Surf. <]) 

Elev. c. % 
E Rec-

274.37 as en avery 

274 

1 60 

269 1--

264 2 65 

259 1--

254 3 75 

249 1--

244 4 100 

239 1--

234 5 85 

229 r-

224 6 100 

219 1--

214 7 100 

209 1--

204 8 85 

199 1--

194 9 100 

189 

PID 
(ppm) 

0 
:C 
a.. 

~ 
(!) 

en DESCRIPTION 0 
en 
::> 

(0 - 5) Ll brown w/ greenish gray clayey silt, wet, stiff 

(5 - 15) Lt. brown w/ greenish gray clayey silt w/ 
manganese inclusions throughout, wet, meet. stiff 

(15 - 22) Lt. brown w/ greenish gray clayey silt w/ 
ML manganese inclusions throughout, wet, soft 

(22 - 28) Greenish gray clayey silt, moist, soft (increasingly 
stiff with depth) 

(28- 33) Olive gray, greenish gray w/ Ll brown clayey silt, 
moist, very stiff 

(33 - 35) Lt. brown clayey silt, wet, med. stiff 
~~1----t························································································· 

~sc 
(35- 46.5) Lt. brown w/ Lt. gray clay streaked sandy clay, 
moist, med. stiff 
Trace of gravel (1/4" dia.) at 38 

Gravelly clay at 43 - 44 
--~----- ---------------------------------------------·--- --------------------------------:: > ~ (46.5- 51) Lt. brown med. to coarse sand w/ gravel (up to 

-:;:.::·:: .. SW 1/2"), wet 
~.- .. , 

.- ... - .. 
-:::_:_.:;:: 
-:::_:.-::_:.: 

.·.·:-:-·· 

(59 -6(5) Orange brown gravelly fine to coarse sand, (up to 
2" dia. gravel), wet 

(65- 83) Orange brown gravelly coarse sand, (up to 2" dia. 
gravel), wet 

: 45 to 85 feet 

Well: 007G44LF 
Elev.: 274.41 

,----L:;" Cover 

IJ' 
~ 
-~~~-
'· 

,..~Concrete 
·: Casing 
:\ 

--~~ ~~ ..... 
-··- .. 
~-· ~-~_-.i_: -~~-
-~~- :"~ ........ 

-··- .. 
-~; ~~-~.:_: -Grout 
-~~ .. :_ .:_ 

~! ~.:_:_;_: 
-~-! 

-~~ ~---~.: 
-·· , .. 
.. ~~ '\ ..... 
-··- -~.-.'.-
-~-! 

~ 
L 

·-::· 
_:.:~ ··;_:. 



ENSA,_E BORING LOG OF 007G45LF 

·-
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 

: 0020 2118/99 
: 1530 2118/99 
: Rotasonic 

Northing 

Easting 

(Page 1 of 1) 

:394931.50 

:811901.36 
:276.90 

Location: AOCNSwMU 7 
Drilling Method 

Drilling Company 

Geologist 

: Alliance Drilling 

:B. BranOey 

TOC Elevation 

T9tal Depth 
Well Screen 

: 85feet 

Proiect #: CTO 0094 

Depth Surf. 
In Elev. 

Feet 277.07 

o- 2n 

s- 212 

10- 267 

15- 262 

20- 257 

25- 252 

30- 247 

35- 242 

40- 237 

45- 232 

so- 221 

ss- 222 

eo- 211 

65- 212 

70- 207 

75- 202 

so- 197 

as- 192 

go-

8! 
'C. o/o 
~ Rec- PID 

en overy (ppm) 

80 

2 100 

3 90 

4 100 

1--

5 90 

-

6 85 

-

7 100 

-

8 100 

1--

9 90 

DESCRIPTION 

(0 - 5) Lt brown clayey silt, moist, soft to very stiff 

(5- 10) Yellow brown w/ Ll gray streaks clayey silt w/ 
manganese inclusions, dry, stiff 

(10- 15) Yellow brown w/ Lt. gray streaks clayey silt w/ 
manganese inclusions, wet, soft 

(15- 20) Lt. gray and yellow brown clayey silt, wet, med. 
ML stiff 

(20 - 22) Grayish brown clayey silt. moist. soft 
(22 - 29) Greenish gray silt, moist, med. stiff 

(29- 35) Yellow brown wf orange brown and Lt. gray 
streaks clayey silt, moist, med. stiff 

!!'+.~,J--f ....................................................................................... .. 
t(f:::g··:' (35- 40) Yellow brown wf orange brown and Lt. gray 
~}.? SC :~~aks sandy clay w/ trace of gravel, moist, med. stiff to 

~ (40- 42) Yellow brown wf orange brown and Lt. gray 
Fi_;";..:.:~,ll;' ';';';i;t.,.~'-!:l._ --1 streaks sandy day w/ coarse gravel (2 1/2" dia. ), moist, 

~::;; GW ~'!!~:.~~fB<? .. ~2!L ........................................................ -. .i 
· · ·· (42 - 46.5) Orange brown sandy gravel, wet, slightly 

:-:(,~01 I'~II'.~n~~li! ........................................................................ , 
:/,/[;'/ (46~5 7 47.5) Lt. gray med coarse sand w/ small gravel(< 
:'':'·)?; \.1[g __ lill~ .. J,.~~.L ............................................................. .t 
:;J'·:(:{ (47.5- 56) Tan brown fine sand, wet 

~!t!l SP ~:~:::~~b=-~::~:"d~:~~-:::pob~l~, 
.. ·~ 
: . . . . ~ 

::_.:: 

(63 - 75) Orange brown fine coarse sand w/ trace of 
gravel (increase in gravel contents with depth), wet 

;.;:_ ·. : ·. · .~.:.tbJ9.<.Ji'!Y.I?L9!.~mi?D~~~-~-~ml!i..~.~~I?.~D.H.~D9.7.R .......... . 
._: .. ;;V (75- 82) Yellow orange brown sandy gravel (up to 2" dia.), 
::_.;;::_.;; GW :-vet. Gravels cemented wi~in ~reddish brown iron stone 
·• .. ·: .•.. ·: 1n several places approx. 3 th1ck 
g·t~7 
r;;..,..~n---+------.................................................................................. . 
V.2tj sc (82 - 85) Med. gray sandy clay, moist, very stiff 

~-ll---L--~~~~ 

: 43 to 83 feet 

Well: 007G45LF 
Elev.: 277.07 

l 
1 



} 
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EIVSA,_E BORING LOG OF 007G46LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 

: 0915 2121/99 

: 1500 2121/99 

: Rotasonic 

Northing 

Easting 

(Page 1 of 1) 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 
Geologist 

: Alliance Drilling 

:B. BranUey 

TOC Elevation 

Total Depth 

Well Screen 

:392830.60 

:812114.61 

:275.92 

:85 feet 

Project #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 276.21 

o- 276 

s- 211 

10- 266 

15- 261 

20- 256 

25- 251 

30- 246 

35- 241 

40- 236 

45- 231 

so- 226 

55- 221 

so- 216 

65- 211 

70- 206 

75- 201 

so- 196 

as- 191 

90-

UJ 

~ % 
E Rae- PID 
~ every (ppm) 

1 80 

f---.,. 

2 100 

3 100 

4 100 

5 100 

6 100 

7 100 

r--

8 90 

1--

g 90 

(/) 

0 
(/) 
::::> 

ML 

DESCRIPTION 

(0- 6) Ll brown clayey silt, dry, hard (friable) 

(6- 10) Greenish gray silt, moist, soft 

(10- 16) Olive brown clayey silt w/ orange brown streaks, 
moist, stiff 

(16- 22) Greenish gray and orange brown streak clayey 
silt, wet, med. stiff to stiff 

(22 - 27) Dark brown clayey silt, moist, soft to med. stiff 

!L-,.J->(,.L..J----f··· •...•.•.......... ············• .......•.••.••..••..•...••...... ····-· ......•........... 

~ ~CL 
(27- 35) Yellow brown and Lt. gray silt clay, moist, med. 
stiff and stiff 

(35 - 41) Lt. brown w/ Lt. gray silt clay 

~ ~~d---+························································································· 

~sc ( 41 - 46} Yellowish brown sandy clay 

.:·.>.~ 
:>:.:· . (46- 54)0range brown gravelly poorly sorted sand, wet 

. ·::'.-:::-~ sw 
~-::::.' 
~~m-···---------------·-············-·----·-····································-··········· 

~2 SP {~1.:.§.1-.91.Q@~9~.i?!.()~I)_§~~<:I.Y.9@Y.~J.f!-!P..!~.?-~-~j~J,.~~tt 
:·:: :~ (54.5- 55) Orange brown med. sand . 

. : :: ~ .: : · · \t.~§.:.§.!l.~t_gr~Y--~n~-~~n-~'-~-e~----·············-----·------···········-' 
(57 - 62} Orange brown med. sand, wet 
(62- 65} Orange brown med. sand w/ gravel (up to 1" dia.), 
wet 
(65- 68} Orange brown med. sand w/ small gravel (up to 
1/4"-1/2" dia.) 

·: SW (68- 82) Tan brown coarse sand w/ gravel (up to 2 1/2" 
1::: dia.) 

!:=::···· 
f"-~.0..:'\t'·· ="'"'-+--+························································································· 

'---"' OL (82 - 85) Dark brown clay w/ thin sand lenses scattered at 
f-l--'-l..-......J'--......J--....__-\ 6" Intervals, moist, very stiff 

\ .....•.........................................................................•...... 

: 42 to 82 feet 

Well: 007G46LF 
Elev.: 276.21 

~Cover 

L _~Concrete 
t.;. ··: Casing 
-:~- -~~ 
:.~- -~~ 
-··- -~ .. :. 
-~-~ .. -: 
:~- ·-\ 

m f-o.010 Slotted Screen 

·.·: ·::_:. 
-.. ~ ::::: 
_:.::: :y~~ 



EJVSI1FE BORING LOG OF 007G47LF 

·-
NSA MID-SOUTH 

Millington, TN. 

Location: AOCNSWMU 7 

Protect#: CTO 0094 

"' Depth Surf. CD 
% in Elev. a. 

E Rec- PID Feet 302.22 l1l 
(/) avery (ppm) 

o- 302 

80 

5- 297 1---

10- 292 2 80 

15- 287 1---

20- 282 3 100 

25- 2n 1---

30- 272 4 100 

35- 267 '---

40- 262 5 100. 

45- 257 
,..._ 

so- 252 6 100 

55- 247 

7 100 

60-

0 
J: 
a... 
~ 
(!) 

~ 
(/) 
::::> 

Started 

Finished 

Drilling Method 

Drilling Company 

Geologist 

: 1100 2/19/99 
: 1400 2/20/99 
: Rotasonic 

: Alliance Drilling 

:B. BranUey 

DESCRIPTION 

{0- 12) Ll brown silt, dry hard 

ML (12- 15) Lt. brown silt, moist, soft 

(15- 20) Lt brown silt, dry, hard 

(20 - 23) Lt. brown silt, dry, hard (friabl~) 

(41 -53) Pink w/ Lt. gray clay, moist, soft to med. stiff 

Northing 

EasUng 

TOC BevaUon 

Total Depth 

Well Screen 

(Page 1 of2) 

:397855.14 
:614805.31 
:302.04 
: 115feet 
: 72 to 62 feet 

Well: 007G47LF 
Elev.: 302.22 

1 



) 

.I 

n:: 
0 
m 
~ .... ... 
~ 
0 
9 = " 0 

"' ~ 
i}j 
~ 
-
iii 

'~ ·z 

"' 0 
0 

~ 
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EN SA FIE 

Depth 
in 

Feet 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

NSA MID-SOUTH 
Millington, TN. 

Location: AOCA/SWMU 7 

Pro"ect#: CTO 0094 

Surf. Ul 
Q) 

% Elev. a. 
E Reo- PID 302.22 <lJ 
(/) ovary (ppm) 

242 

7 100 

237 

232 8 100 

227 

222 9 100 

217 

212 10 100 

207 

202 11 100 

197 

192 12 100 

187 

0 
'I 
a. ~ ~ (/) 
(!) :::J 

SP 

BORING LOG OF 007G47LF 

Started 

Finished 
Drilling Method 
Drilling Company 
Geologist 

: 1100 2119/99 
: 1400 2/20/99 
: Rotasonic 

: Alliance Drilling 
:B. Brantley 

Northing 

Easting 

TOC Elevation 

Total Depth 
Well Screen 

(Page 2 of2) 

:397855.14 
: 814805.31 
:302.04 
: 115feet 
: 72 to 82 feet 

Well: 007G47LF 
Elev.: 302.22 

DESCRIPTION 

Grout 

(69 - 72) Pink w/ Lt. gray sandy day, moist, soft 
Seal 

(72- 74.5) Lt. gray dayey sand w/ gravel (1/4" to 1/2"), 

~~-~---·········································----------------------·---··········· 
(74.5- 80) Yellow brown sandy gravel (up to 1") w/ day, Sand Pack 
moist to wet 

0.010 Slotted Screen 

-~~------ ··············------------------------------- -----------------------------------
(80- 84) Yellow brown silty day, moist, med. stiff 

-----------------------------------------------------------------------------------------
(84- 85) Gray sandy day, moist, soft (cockfield) 
(85 - 98) Gray sandy day, moist to wet, med. stiff to stiff 

-----------------------------------------------------------------------------------------
(98 - 115) Gray fine sand, wet Backfill 
Lignite lense at 104 (2" thick) and 105 (1/2" thick) 

Lignite seam at 113 ( 4" thick) 

----~--------------· ----------------------------------------- -------· ----------· ··--·----
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E.JVS./lFE BORING LOG OF 007G48LF 

·- (Page 1 of2) 

Depth 
in 

Feet 

o-

5-

10-

15-

20-

25-

30-

35-

40-

45-

so-

55-

so-

NSA MID-50UTH 
Millington, TN. 

Started 
Finished 

: 1615 2/22/99 
: 1300 2/23199 
: Rotasonic 

Northing : 396174.74 
Eastlng :812942.06 
TOC Elevation :279.71 

location: AOCNSWMU 7 
Drilling Method 
Drilling Company 
Geologist 

: Alliance Drilling Total Depth : 115 feet 

Project#: CTO 0094 :B. BranOey Well Screen : 43 to 113 feet 

Surf. 
Elev. 

279.89 

279 

274 

269 

264 

259 

254 

249 

244 

239 

234 

229 

224 

"' CD 
a. % 
E Rec- PID 
Ill 

(ppm) (/) overy 

100 

1--

2 95 

-

3 80 

-

4 90 

t--

5 100 

1--

6 100 

1--

7 100 

() 

J: 
a. (/) 

~ () 
(/) 

(!) ::I 

ML 

DESCRIPTION 

(0- 3) Ll brown clayey slit, dry, hard 

(3 - 5) Lt. brown clayey slit, wet, soft 

(5 - 9) Gray clayey silt, wet, very soft 

(9 - 16) Olive grey yellowish brown w/ minor orange brown 
clayey silt, wet, soft 

(16- 26) Dark gray to olive gray clayey silt, wet, soft 

1!--'-'"::o-'-,!--+································-··-·--------------------------------------·-------------

~ 
~a 

(26- 29) Greenish gray silty clay, moist, very stiff 
trace of pebbles at 25 
(29 - 36) Olive gray silty day w/ scattered pebbles, moist, 
very stiff 

~ ~~t---t-----·-··-------------··-····---····---·--·--·-------------------------------------------

r~:sc (36 - 40) Olive green and greenish gray sandy day w/ few 
gravel(< 1/2"), moist, med. stiff 

I oc [~~,~~~~~~~;:~;~~~~~~~ 

..... · .. 
·: ; : : _.-: : ~ 

..... · .. 

..... 

(45- 49) Tan brown fine sand, wet 
4" thick hard pink day at 45.5, moist 

(4g- 65) Orange bro.wn fine coarse sand w/ gravel (up to 
1" dla.) 

.: .. ·: .·._:. f-L--'-1--'--...J;.....:....;....:..J....--'----·----------·--------·----------------------------------------------------------------

Well: 007G48LF 
Elev.: 279.89 

1 
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E.JVS./lt=E BORING LOG OF 007G48LF 

Depth 
in 

Feet 

60-

65-

70-

75-

so·-

as-

eo-

95-

100-

105-

110-

115-

120-

NSA MID-SOUTH 
Millington, TN. 

Started 
Finished 
Drilling Method 

: 1615 2122/99 
: 1300 2123199 
: Rotasonic 

(Page 2 of2) 

Northing :396174.74 
Easting : 812942.06 
TOG Elevation : 279.71 

Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth : 115feet 

Project#: CTO 0094 Geologist :B. Brantley Well Screen :43to113feet 

Surf. 
Bev: 

279.89 

219 

214 

209 

204 

199 

194 

189 

184 

179 

174 

169 

164 

Ul 
a> 
Q. % 
E Rec- PID 
(U 

(ppm) (/). overy 

7 100 

'---

8 100 

-

9 100 

-

10 100 

-

11 100 

-

12 100 

Cll 
0 
Cll 
:::> 

J>}.:sw 

DESCRIPTION 

k:::.:_.: 
P~31--ll---·------------.... -.-----------l 
::;;~::; .............. 
{~;{~~ GW 
.• d:;,~·-d:;,~ 

(65- 71) Orange brown sandy gravel (most gravel < 1" 
dia.) 

~\;; 
H~"r-T-···-·-·-· .. -----·-.... - ... - ... --·---·---·---.. ---~-

~l·l~-~ SP 

(71 - 77) Tan brown med. sand wf gravel 

JlitYi,; 
1"-... '-i-._ .l><'·.~"':·'-:1. --l---·--·----···--··--·-----·----·---·--------····-·-··--·-

(77- 85) Orange brown med. to very coarse sand w/ trace 
of gravel ·:::: .. :>: .. 

·:=::.-::·: 
· .. · .. ·. ··SW 

· ... ·.":':: :-::.-. ,. 

h>·: r.,;,.,"'=""'::--i-·---·-------·--.. ·----·-·---------1 
&.20 SP 
.;::': 0"! 

. : : ~-: ': : · .. 
. · ... · .. 

· .. · .. ··:··· 
·::::.-:-:: 
· .. · .. · .. · .. 

(85- 87) Orange brown med. sand 
--------------------~~ 

(87- 95) Orange brown med. to coarse sand wf trace of 
gravel 
Silty at 94 to 95 

(95 - 98) Orange brown med. to coarse sand w/ increase 
of gravel content 

. ·:.: .<·' (98- 105) Orange brown gravelly sand 
::::·:_::::;SW 

·:-::.-:-:-

( 1 05 - 111) Tan brown gravelly sand 

.·:·:.·· .. 
~:-:. 

:~·:: ~ GW '('11-1.:1'1-3)-o~~g;·b~ow~-~ndy·g~~~'cl(;;p!o 2" dia.), wet 
~; .v; ·--·-.. --------.. ---·-·--·--·--··------·· .. ---·----·-····----

'--" OL (113 - 115) Dark gray clay, moist, very stiff 
!-L--....I.L--'---'------''---l... ...................................................................................... / 

Well: 007G48LF 
Elev.: 279.89 

: !;:' 
: .·: : 

: ::~ : 

: 
•' : ', 

.. 
: : :_} 
; : 

: : 

: .. : 

: =:: .. 

: ·. : {: :: 
: ~:=·:: 

: : 

: 
:;:: : 
: 

; .. : 

' ' : 

: : ~::~: 

:{ -Sand Pack 

::;; 8-0.010 Slotted Screen 
·.: ~· 
:.:: :.::· 

.Backfill 
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:1: 
'"l' .... 
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EJVS.IIFE 
·-

Depth 
In 

Feet 

o-

5-

10-

15-

20-

25-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Proiect #: CTO 0094 

Surf. !3 
Elev. a. % 

E Rec- PID 
289.98 !'l 

(ppm) Cl) ovary 

0 
:c 
0... 

C2 
C) 

1----.. 

289 

40 '--" 

284 

t--

279 

2 80 

274 ..._.. 

269 

3 100 

Cl) 
0 
Cl) 
:::> 

ML 

ML 

ML 

BORING LOG OF 007G49LF 

Started 
Finished 

Northing 
Easting 

(Page 1 of 4) 

Drilling Method 
Drilling Company 

Geologist 

: 0950 4/13/99 
: 1421 4/13/99 
: Rotasonic 
: Alliance Drilling 

:C. Davis 

TOC Elevation 
Total Depth 
Well Screen 

:392931.02 
:814783.22 
:289.68 
:98 feet 
: 56.5 to 96.5 feet 

Well: 007G49LF 
Elev.: 289.98 

DESCRIPTION 

~Cover 

_(Q_~_5.)..Cancrete.and.gralleL ............•................................. ~ tJfon~ete 
(.5 - 4) Dark, orangish brown silt mottled w/ Lt. olive gray ' :• Cas1ng 
silt, some iron staining, moist 

~-
...,. 
-··--·· ··: --~ 

-~~- -··-
··: --~ 
-··- ~~~ ·• ----------------------------------------------------------------------------------------- •.. 
_.; _ _ .:. 

(4- 8) No recovery -·· --~ .. -; 
-:.~ •\ 
_ ... ·~ 
··: 

-.·_.; 

-~~ -··-.. --~ 

-:.~ -· ~-
--~ 

-··. -~-~--·· .. -; 
-~~------------------------------------------------------------------------------------------ -!~-

(8- 16) Lt olive gray silt and clayey silt, motUedw/ ••: 
-~~-.•. 

orang ish brown silt and clayey silt w/ iron staining and ·;. ..... 
nodules, moist .. ~~ 

··: -~-~ 
.•· . . •· . 
. ·• --~ •.. 
.•· -~-~-.·• .. -: 

_.:. .••. 
:..:-~ ·-~ 
. •· .• = . .·• ··: ·-~ 
.•· -··· -·· ..... ·.t: 

-:.~ 
•.. 
·.; 

_:·~ -~~r-Grout 
··: 

-:~ -··· ·.:, 

~~~- .•·. 
·.t: 

.. ~~ --~~ ..... ---------------------------------------------------------------------------------·------- . •·. -~~ 
(16 -18) No recovery -~-~ 

-··· .•·. 
~-~ ·-~ 
.•·. -~~-.·• ··: •.. 
. •· . . •·. ----------------------------------------------------------------------------------------- -~-~ --~ 

(18- 24) Same as above, but little to no iron nodules, lots of -··· -~~ iron staining and more clay content .·• ..... 
..... -··· ;:.; --~ 
.•· . . •·. ... --~ ..... 
. •· . . •·. 
-~-~ --~ 
.•·. '\~ .. 
··: .•·. •\ -~-~ 
.•·. -··-
-~-~ 

~l .•·. .. 
'II'." .•.. .·• 

(24 - 27) Pale orangish Lt. brown to gray clayey silt, moist 
··: .•·. 
. ·• ~i . ..... 
.•· . 

-------------------------------------------------------------------------·----·---------- ~ ~ 

J 
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EN SAFE 

Oepth 
in 

Feet 

25-

30-

35-

40-

-

45-

-

so-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCAISWMU 7 

Project #: CTO 0094 

0 
Surf. "' I G) 

Elev. iS. % 0.. 
E Rec- PID ~ 289.98 «< 

(ppm) (/) overy (!) 

264 
3 100 

-

259 

4 100 

254 

249 

5 100 

244 

·.· ·:·~ ... . ·. 
~ ·· ... · .. . •. · ... :::: 

.·.·:.·.·.·:. 
6 100 : 

-:=::.·: 

(/) 

0 
(/) 
::l 

ML 

sw 

BORING LOG OF 007G49LF 

(Page 2 of 4) 

Started : 0950 4/13/99 Northing :392931.02 
Finished : 1421 4/13/99 Easting :814783.22 
Drilling Method : Rotasonic TOC Elevation :289.68 
Drilling Company : Alliance Drilling Total Depth :98 feet 
Geologist :C. Davis Well Screen : 56.5 to 96.5 feet 

Well: 007G49LF 
Elev.: 289.98 

DESCRIPTION 

-- ';.; ~ 
-··- _.:. 
-~-~ ·.t: 

.;~ -~~ 
-··· -~~-

(27 - 28) Lt. olive gray silt and clayey silt, mottled w/ .·• .. ·; 
orangish brown silt and clayey silt w/ iron staining and -~~~ e nodules, moist -··-
(28 - 35) Dusky orangish brown clayey to very clayey silt -~-~ --~ 

-··- -~~-
w/ iron staining, moist ---~ .. 

-·:- '\ -~-= .. ~~ -··· 
··:: ·.te 
. •·. -·· . 
-~-~ ·.te 
-··- --~~-..:-! 
--~~ -··. 
,.·: ·.te 
-··· •.. 
~-7 ·.te 
-··· -~~ -~-~ 
-··- --~~ .,;.~ 

-··- -··-
-~-! ·.te 

-··- -··-
(35 - 45) Orangish brownand Lt. olive gray mottled clayey 

_ ... 
--~ -·: 

to very clayey silt w/ iron staining, moist 
_,._ -··· -·· --~ .. -; 
-··· -··-
-~-~ ·.<: 
-··· -~~ -~-~ 
-··· -~~ f---Grout -·· ... -; 
-··· •.. 
-~-~ --~ 

-··· -··-
;;.~ ~~~--··· 
-~-~ ·.te 
-··- -··-
-~-~ ·.te 

-··- -··--·· ·.~ ,·: 
_.:. 

-~~ ·.; •.. 
..: . . •· . 

. ·• ~i . .. ·: 
:-·~· 

~;~ .. ·; ..... 
-~-: ·.~ 

_.:. .•· . 
-~-~ ·-~ 

-:.7· 
.•·. 
·.~ 

:\ •\' 
(45- 47) Orangish brownand Lt. olive gray mottled clayey .. 
to very clayey silt w/ iron staining and minor amounts of 

. •;. .•· . 
~-: 

.. ..... 
very fine sand, moist . •;. .•.. 

-~-: ·.~ .. :. -~·. 

-~-~ ·-~ -·----·--------··---------·-···--· 
(47 -48) same mottled colors w/ very fine to fine sand -:.~ 

.•·. 
·.~ 

and subangular gravel (up to 1 1/2" dia.) -:.~ 
.•·. 

~: (48- 51) Same as above, very moist, sand grain to med . 
-~~ .. .•.. .. :_ 
. ·• .. .. ·; ··: 
:1 .•.. 

-~·~·-·-··-----·----.. -·--·-·----------·--·------· .. ·---- ..:..!. 



E.JVSAt=E BORING LOG OF 007G49LF --
NSA MID-SOUTH 

Millington, TN. 

Location: AOCNSWMU 7 

Proiect #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 289.98 

so-

239 

55-

234 

ao-

229 

as-

224 

-

70-

219 

0 
gj X: 
a. % n. 
E Rec- PID ~ 
~ every (ppm} (!) 

6 100 

7 100 

8 80 

:-:::-~ 

:>~-:<.; sw 
k·>": 

·);~;:;0; 

ltll SP 

-· ... - .. 
::-:.·:.: 

1:·: 

>.\<sw 
.·:.:.·:.: 

f:-: . : 

1:<_ 

Started 

Finished 
Northing 
Easting 

(Page 3 of4) 

Drilling Method 
Drilling Company 

Geologist 

: 0950 4/13199 
: 1421 4/13199 
: Rotasonic 

: Alliance Drilling 

:C. Davis 

TOC Elevation 

Total Depth 
Well Screen 

:392931.02 
:814783.22 
:289.68 
:98 feet 
: 56.5 to 96.5 feet 

DESCRIPTION 

(51 - 56.5) Alternating Lt. gray and bright orangish brown 
fine to med. clayey to clean sands, clay lense 2" thick at 54, 
3" thick at 55.5, 6" thick from 56 to 56.5, very moist 

--------------------------------------1 
(56.5- 58) Pale orangish to pale yellowish gray fine to med. 
sand, wet · 

......... , .. , ___________________ --l 
(58- 62) Pale orangish brown fine sand, wet 

(62 - 62.5) Red and gray banded to mottled clay, moist 
(62.5- 68) Repeat pattern of sand and clay as follows: 
62.5-63 is sand, 63-63.75 is clay, 63.75-64.5 is sand, 
64.5-64.75 Is clay, 64.75-66 is sand, 66-66.25 is clay, 
66.25-66.5 is sand 66.5-67 is clay, 67-68 is sand 

·----------------------------------------·-------
(68- 78) Yellowish gray to Lt. orangish brown fine to med 
sand w/ occassional very fine gravel, wet, Lt. gray clay, 
very moist 

Well: 007G49LF 
Elev.: 289.98 

_=.:_~ 

.=-r =~:=}: 
-~}} \\ 
=r: :r: 
.=:=: ·:·:. 

\'' '(-Sand Pack 

-s=} y~· 
·.·: :~:-~: 

)} :~:: 

==: =r: 

1::: __ .: 
-:.::.:-::_:;_: 

J-l---LI _ __l__....L...:.....:.."'-L---l .• ------·-.. ---·---.. ----·--·-·-"---...... ____ _ 

1 

} 
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E.JVS.IlFE BORING LOG OF 007G49LF --
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 

: 0950 4113199 

: 1421 4113/99 

: Rotasonic 

Northing 

Easting 

(Page 4 of 4) 

Location: AOCNSWMU 7 
Drilling Method 

Drilling Company 

Geologist 

: Alliance Drilling 

:C. Davis 

TOC Elevation 

Total Depth 

Well Screen 

:392931.02 

:814763.22 

:289.68 

:98 feet 

Proiect #: CTO 0094 

Deplh Surf. 
in Elev. 

Feet 289.98 

75-

214 

so-

209 

-

as-

204 

go-

199 

95-

194 

100-

U> 

~ % 
E Rec- PID 
~ every (ppm) 

8 80 

1--

9 100 

10 100 

-:-::_-:-:: 

-·-::.-:-:: 

·.· . · .. 

.·:-:.· 
·.· · .. 

en 
() 
en 
:J 

'sw 

. -·· :::: 

DESCRIPTION 

(78 - 86) Same, clay lense at 78.5 (2" thick) 

(86 - 88) No recovery 

r;.ir"---.-4~--+--------------·------·--·----··-----

[m::~ 
::::-.. :/:;.-._:_ 

~~~!~ SP 

(88 - 91) Pale orangish gray med. sand, wet 
(91 - 92) Pale orangish gray med. sand w/ gravel (up to 1 
1/2") 

-------------------------------------------22 SW (92 - 93) Very pale orangish brown med. to very coarse 

h~+---1-:'!!?.l)_<_l_.\Yf._g_r.a_y~[__-··----------·---·---------·--------------------·-----·--·----JlliJS SP (93 - 94) Pale orangish gray med. sand w/ gravel (up to 1 
h~ sw 1t;n,_~-~L ______________________________________________________________________ _ 
&'--'>r---'-+"'--'-'-1 (94- 94.5) Orangish yellow brown med. to very coarse 

~ 1{:~:~~~;-~~~;~-ti:?~~~y·d~y-;;;~i~t:·~~-~~-y~ii~~~~h~~d-' v~ / orangish gray mottling V / CL (95 - 98) Very dark brown silty clay, w/ clayey silt bands, 
~ micaceous, moist 

fJ.--Ll.---L _ _J_.L__.<:.J__--1 ••••••••••••••..••••...••••••••••••••••••••••••••••••••••..•••.•••.••.••••••••••••••••••• 

: 56.5 to 96.5 feet 

Well: 007G49LF 
Elev.: 289.98 

Backfill 
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EJVS.IIFE BORING LOG OF 007GSOLF 

Depth 
in 

Feet 

o-

s-

10-

15-

20-

2s-

30-

35-

40-

45-

so-

ss-

eo-

65-

70-

75-

NSA MID-SOUTH 
Millington, TN. 

Started 
Finished 
Drilling Method 

: 0915 6/8/98 
: 
: 3 1/4" ID HSA 

(Page 1 of 1) 

Northing :393883.00 
Easting :809492.00 
TOC Elevation :271.00 

Location: AOCNSWMU 7 Drilling Company :USGS Total Depth : 75feet 

Proiect #: CTO 0094 Geologist : V. Cannichael Well Screen : 62.3 to 72.3 feet 

Surf. 
Bev. 

262.00 

262 

257 

252 

247 

242 

237 

232 

227 

222 

217 

212 

207 

202 

197 

192 

"' Ill 
% IS. 

E Rec- PID 
ltl (ppm) (/) ovary 

1 

-

u 
J: 
0.. (/) 

~ u 
(/) 

(!) :::> 

ML 

DESCRIPTION 

(0-5) Clayey silt, brown, dry 

(5-10) Silt, yellowish brown, dry, hard silt layer@ 7' bls 

(10-15) Silt, yellowish brown, dry, some light colored silt 
(layered) w/ trace iron oxidation 

( 15-20) Silt, grey-yellow brown (clay to greyish color @ 17' 
bls) 

(20-25) Clayey silt, brownish-gray, moist (color change@ 
22'bls 

(25-30) Clayey silt, light brownish gray ( gray color@ 27' 
bls), moist 

(30-35) Clayey silt, gray, moist 

(35-40) Clayey silty, grayish-yellow, clay and moisture 
content increasing 

(40-45) Clayey silt, yellowish-brown, moist 

l'r.*'""-:t--+···········-············································································· 

~sc 
:)(})p 

l!illll\i SP 

(45-49) Clayey silt w/ occasional gravel1/2" round to 
anguler, clay silt is yellowish brown, moist 

(49-55) No returns, could hear gravel falling back into hole 
as auger spun @ 55' 

(55-60) No returns, drilling like sand and gravel 

(60-65) No returns 

f;iL ... ;:\?omi/<.i;~,---+·(~~?-~)-~~!~-~~!!!~----------------------------·-····-···-··--·------··········· 
;:a''t':if: .•. _ ..... _ .. 
t?·t:a~ ... _ ..... _ .. 
.d_- •• d_-;, 

y;~y;; GW 
-.-_ ..... _ .. 
. a.-;..a_ . ., 
,;.u:t.cr: ... _ ..... _ .. 

(70-75) No returns 

1----'---'---=·•.,..,·<..:;·•:...··-"'• --'~·····················-····--------------------------------------························ 

Well: 007G50LF 
Elev.: 271.00 
~Cover 

rl*~c-ere 
Casing 

t-Portland cement 

1-- t-

I- cuttings 

1-t-

- natural collapse 

1-natural collapse 

t-- 0.010 Slotted Screen 

1 
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EN SAFE 
·-

Depth 
in 

Feet 

o-

5-

10-

15-

20-

25-

30-

35-

40-

45-

NSA MID-SOUTH 
Millington, TN. 

Location: AOCA/SWMU 7 

Project#: CTO 0094 

(I) 
Surf. Ql 

Elev. c. % 
E Rec- PID 

279.00 (U 
(ppm) (f) overy 

279 

274 

269 

264 

259 

254 

249 

1 

244 

239 

234 

0 
:c 
Q. C/) 

~ 0 
UJ 

(!) :::1 

ML 

BORING LOG OF 007G51 LF 

(Page 1 of 1) 

Started : 1600 6/1 0/98 Northing :397085.00 

Finished :1030 6/11/98 Easting :808736.00 

Drilling Method 

Drilling Company 

Geologist 

: 3 1/4"1D HSA TOC Elevation :279.00 

:USGS Total Depth :65 feet 

: V. Carmichael Well Screen : 54.8 to 64.8 feet 

DESCRIPTION 

(0-5) Silt, yellowish brown, moist (gravel from parking area 
to 6" bls) 

(5-10) Silt, slightly dayey, yellowish brown moist 

(1 0-15) Silt, slighty dayey, dusky yellowish brown, moist 

(15-20) Same as above, saturated@ 17'-18' bls 

(20-25) Same as 15'- 20' 

(25-30) Same as above. Larry said hard layer@ 26 1/2' 
BLS 

(30-35) Very soupy returns. Saturated zone is causing 
cuttings to come up in a slurry. 

(35-40) Same as above 

(40-45) Same as above 

(45-50) Same as above. Larry felt change to sand@ 47' 

Well: 007G51LF 
Elev.: 279.00 

.----L=;" Cover 

£J +i}con.crete 
Casmg 

f-cuttings 

r- r-

-natural collapse 

77: 
~ ~1-seal 

J&+.=B::t--+·~-~-~--·················································································· 
:/.:t"t' 

so- 229 

55- 224 

60- 219 

65-

·: :·:: ·~-:~ :·:·; 
.:':;.:·.·.:::· . 

~~/({;>~ 
:-::::·.:.:-::··:: 
:_:~::!(~~:~:: 

i!~if]~;i SP 

(50-55) Same as above 

(55-60) Same as above 

(60-65) Same as above 

.;_:.%;:~; 
f-1-.....U.-.....L_....L:.:.,~C;:il....--l ..••..•••••••••••••.•...••••.•..•.•••.••••...•••••••••.••••••••••.•••.•.••••.•.••••..•••• 

-natural collapse 

- -o.010 Slotted Screen 



EN SAFE BORING LOG OF 007G52LF 

-----
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 

: 0805 7/9/99 
: 1730 7/9/99 
: Rotasonic 

Northing 

Easting 

(Page 1 of2) 

Location: AOCAJSWMU 7 
Drilling Method 

Drilling Company 
Geologist 

: Alliance Drilling 

:B. Brantley 

TOC Elevation 

Total Depth 

Well Screen 

:395738.31 
:812022.10 
:278.20 
:95 feet 

Protect#: CTO 0094 

Depth Surf. 
in Bev. 

Feet 275.34 

o- 275 

5- 270 

10- 265 

15- 260 

2o- 255 

-

25- 250 

30- 245 

35- 240 

40- 235 

45- 230 

50-

tn 
<D 

% a. 
E Rec- PID 
10 

(/) overy (ppm) 

100 

r-

2 95 

1--

3 100 

4 100 

5 100 

1--

6 85 

() 

3: 
a.. (/) 

~ () 
(/) 

C> ::> 

ML 

DESCRIPTION 

(0- 14) Lt. brown w/ Ll gray clayey silt, dry, med. stiff 

(14- 15) Lt. gray silt, dry, friable 

(15- 16.5) Yellowish orange toLl brown clayey silt w/ 
trace of fine sand, moist, med. stiff 

(16.5- 28) Olive gray and dark gray clayey silt, wet, med. 
stiff 
Small gastropods (1mm) between 16.5 and 25 
Traces of wood 

lh.J.':>M-..J--+·······················---------------------------······································· 
::l ;~I():; SM (28- 31.5) Olive gray silty sand, wet, med. stiff 

:: ~.-: :: ·:·: 

~-:-~: '~-~.>L=+--4-(31-.5·~-33:5j.Ci."9~~y·t~9~~~~i~h·g~yii~~-~~~ct·9~~ii~9-i~---
~::(:sw 11 b d <!.9?.~~~-Y.~--~~---r9..~~-~n .. ,_~-~~---------------------------------------
~ CL (33.5 - 35) Olive gray to dark gray sandy day, wet, soft 

~ (35 - 37) Olive gray to dark gray sandy clayw/ trace of 

IF-,,..,;i:·'\:,;_~..,:-:4: -G-C-irJl~O;!~~~~::~~:~~~~~,:::~~'~' 
·:\.:.-::::: SW ~:-~· ~)1Yellow brown fine to coarse sand w/ gravel (up 

J;.~..:.:::·*'· •• ::..:.::..J.' -4·!? .. ~!~~-~~~--~~-~~! ............................................................... . 

~~~i SP ~;::;,;,;~~~~~~;.~;~~~:~~ 
1-'---'-'---'---"-""'"'-"""-'L----'----·-------·-------------------------·---------------------·-···························· 

: 75 to 85 feet 

Well: 007G52LF 
Elev.: 275.34 
~Cover 

., 
· .. :. 

•.. Concrete 
Casing 

1 
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EN SAFE BORING LOG OF 007G52LF 

Depth 
in 

Feet 

85 

90 

95, 

100 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 0805 7/9/99 
: 1730 7/9/99 

: Rotasonic 

(Page 2 of2) 

Northing :395738.31 

Easting : 812022.10 

TOG Elevation :278.20 
Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth : 95feet 

Pro·ect#: CTO 0094 Geologist :B. Brantley Well Screen : 75 to 85 feet 

"' Surf. (J) 

Elev. a. % 
E Rec- PID 

275.34 ro 
(/) every (ppm) 

225 

6 85 

220 

215 7 100 

210 

205 8 100 

200 

195 9 100 

190 

185 10 100 

180 

0 
J: 
IL (f) DESCRIPTION i'2 0 

(f) 
(!) :::> 

~$.t(~---·------·----·-------·---·----l 

t?1.:.~1--~J.I<~n.~r~wn.f~!.9J~y_J~!'!;>.~_H~ . .!h!~)_,_m~l~t,_~tt____ 
(64.5 - 67) Orange brown fine and med. grained sand w/ 

~~'J----J...if!"~~-9.t9!"!!Y.~!Jl!P..~~J!.?~-~!~,L_ ______________________________________ _ 
(67 -71) Orange brown med. to coarse sandy gravel (up to 
2" dia.), wet 

(71 - 75) Orange reddish brown gravelly med. coarse sand, 
wet 

r:.: •. iil, ~. 1----f-------------------------------------------------------- ---------------------------------::x:<; (75- 84) Orange brown med. coarse sandy gravel (1/4" to 
.•..•..• ·.•· 2" dia.) 
~CI:~~·t:~~ .•.... -..... 
~;;@Gw 
.•.... -..... 
·t~~~a:~-~ 

-f~~:::~~ 

&<*"'"ii-'"'--.J.Jt~_:_?.~1!:~J!~~J;>_~_.<?.~n9~-~~9..'!Y!'!.~-~~-;>_?D.~---------------··-------
F.!'~';!-=::.;..(~f?.:.?.?1~.t9!"!!Y..<::!~Y.~Y.fl~-~-;>_<~.~-~-·-~~-t _____________________________ _ 

SP (86 - 89) Lt. gray fine sand 

Well: 007G52LF 
Elev.: 275.34 

-•. 
-~~ .. -

-~-~ 
-~~ -~~-.. -; 
.. ~~ -~~ -·: 

:·~ -~:~ .. ·: 
-~:~ -~~ .--
-~:~ -~~-
.. ~~ .. : . 
..... ·-~ 

. :.~ -=-~ 
-~\ ···- Grout 

--~ 

--~~ -··-
,·: --~ 

--~~-··: 
-:'~ 

-··· -··· -·· --~ ... 
-~~- -~~-
_ .... 

-~~ -~-~ 

-:~ -~~ 
-~~ 

Seal 

Sand Pack 
0.010 Slotted Screen 

Backfill 



EJVS.IIFE BORING LOG OF 007G53LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Rnished 

Drilling Method 

: 0820 7/10/99 

: 1400 7/10/99 

: Rotasonic 

(Page 1 of2) 

Northing :3961955.38 

Easting :812124.48 

TOC Elevation :280.16 
Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth :85 feet 

Proiect #: CTO 0094 Geologist :B. Brantley Well Screen : 68 to 78 feet 

Depth Surf. 
in Elev. 

Feet 2n.12 

a- 277 

5- 272 

10- 267 

15- 262 

20- 257 

25- 252 

30- 247 

35- 242 

40- 237 

Ill 
<I> 

% a. 
E Rae-
«< 

C/) every 

90 

t--

2 100 

t--

3 55 

-

4 100 

t--

5 100 

PID 
(ppm) 

(.) 

:c 
0... C/) DESCRIPTION ~ (.) 

C/) 
(!) ::J 

(0 - 8) Lt. brown dayey silt w/ iron and manganese 
striations, wet, med. stiff (moist from 3 to 6 and wet from 6 
to 8) 

(8 - 15) Lt. gray and yellowish orange brown dayey silt, 
wet. med. stiff 

ML 

(15- 20.5) Dark gray dayey silt wf lignitic lenses/seams 
between 15 and 18, wet, soft 

(20.5- 26) Dark gray dayey silt, wet, soft 

1'7-L''b-L-l------f·· ... ······ .........................•.......•..•.......•.•••••........••.......•• ------ •• 

V /"'--: (26- 28) Greenish gray and dark gray silty day, moist, stiff 

~ CL .:~.:-~--:~:.:~e-~-~::: .. ~-~:-~~-:.:~:.9.~~-:~-~:~---~~·--~~::~-----· 
(30- 33) Olive gray clayey sand wf trace of pebbles, wet, 
soft 

(33 - 35) Greenish gray dayey sand, wet, hard 

(35- 37) Lt. gray, olive gray, yellowish brown, dayey sand 

(37 -39) Lt. gray, olive gray, yellowish brown, clayey sand 
w/ trace of gravel 

V?m (40- 45) Greenish gray, yellowish orange, Lt. gray sandy 

~__....___..___ ..... ~~----'-'-.,·:""":./"" .. :L...s-c___.~:_'_tra-~~=:::1:·~·-·>_. ~~ wft ro mod:_ 

Well: 007G53LF 
Elev.: 277.12 
~Cover 
~ 

1 

' 



) 

) 

EN SAFE 
·---

NSA MID-SOUTH 
Millington, TN. 

Location: AOCA/SWMU 7 

Proiect #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 277.12 

45- 232 

so- 221 

55- 222 

60- 217 

65- 212 

70- 207 

-

75- 202 

so- 197 

"' Cll 
a. 
E 
tO 

(/) 

6 

7 

1--

8 

9 

!::"! 
% iE (/) 

Reo- PID ~ 0 
overy (ppm) C> ~ 

100 

90 

60 

90 

·::::.-:-·: 
": . ~ : . : .. 
·.· ·-.-
:::::::: 
:<::-:-::: sw 
:::: :::: 

-:=::::-:: 

·.-::.-:-:-

Started 

Finished 

BORING LOG OF 007G53LF 

Northing 

Easting 

(Page 2 of2) 

Drilling Method 

Drilling Company 
Geologist 

: 0820 711 0/99 
: 1400 7110/99 
: Rotasonlc 

: Alliance Drilling 

:B. BranOey 

TOC Ele_vation 

Total oepth 

Well Screen 

: 3961955.38 
: 812124.48 
:280.16 
:85 feet 

: 66 to 76 feet 

DESCRIPTION 

(45- 47) Lt. gray mixed w/ yellowish brown fine to coarse 
sand,wet __ 

(47- 65) Lt. brown to orange brown fine to med. sand 
(slightly silty and micaceous) w/ trace of pebbles 
(increase in gravel contents between 63 and 65) 

(65 - 76) Orange brown gravelly med. to coarse sand w/ 
fines (gravel up to 1" dia.) 

{81 - 85) Lt. gray fine sand w/ Lt. olive gray clay lenses 
scattered throughout 

Well: 007G53LF 
Elev.: 277.12 

-··- -··--~-~ --~ 
_:~;- -~~-
:\ -~~ ... .. -: 
~~ 
~~ 
~ ~1-Seal 
/ v 
t. f-1.. 
·:-

--

:); :.::;: 

::~; ::=; 

;;:: ~~!t-Sand Pack 

\~ 
61-0.010 Slotted Screen 

Back fill 

as- 192 

::!il~l SP 
f.L_LJ_._L_~~~---l .. --·---------------··-----·····-·····-··----·-···--···························-·--·----· 

go-



E.NSAFE BORING LOG OF 007G54LF 

NSA MID-SOUTH 
Millington, TN. 

location: AOCA/SWMU 7 

Project#: CTO 0094 

Started : 1415 7/11/99 

Finished : 0915 7/12199 

Drilling Method : Rotasonlc 

Drilling Company : Alliance Drilling 

Geologist :B. Brantley 

(Page 1 of2) 

Northing :392837.38 

Eastlng : 812878.255 

TOC Elevation :278.64 

Total Depth : 95feet 

Well Screen : 75 to 85 feet 

Depth Surf. Sl 
Well: 007G54LF 
Elev.: 278.94 

in Elev. 
Feet 278.94 

o-
278 

-

5-
273 

-

10-
268 

-

263 

-

20-
258 

-

25-
253 

-

30-
248 

-

35-
243 

-

40-
238 

-

233 

so-

0.. % 
E Rec- PID 
~ avery (ppm) 

80 

2 100 

-

3 95 

4 100 

5 100 

6 100 

DESCRIPTION 

(0 - 5) U brown clayey silt w/ manganese inclusions 
throughout, dry, hard 

(5- 10) Lt. brown clayey silt w/ manganese inclusions 
throughout, moist, very stiff 

(1 0 - 15) Lt brown clayey silt w/ manganese inclusions 
ML throughout, wet, med. stiff to soft 

(15 -17) Yellowish orange and Lt. gray clayey silt, wet, 
med. stiff to soft 
(17- 23) Olive gray to greenish gray clayey silt, wet, soft 

p:....L:)I,-L.,J---J.-------------------------------------·--------··-····------------·--·-··--··-------------

~ t%a 
(23 - 25) Dark olive gray silty clay, moist, soft 

(25 - 32) Greenish gray silty clay, dry, very stiff 

(32- 35) Yellowish brown and Lt. brown silty clay w/ 
manganese striations at 34 - 35, dry, hard ~ p;,...:~,,---l---------------------·--·---------------------······----------------------·---------------

lsc 
I 

(35- 38) Yellowish brown, Lt brown and Lt. gray silty clay 
w/ manganese striations, dry, hard 

(38- 41) Lt. brown sandy clay, moist, med. stiff 

(41 - 45) Lt. brown/orange brown and Lt. gray clayey 
sand, wet 

(45- 49) Lt. brown, orange brown and Lt. gray clayey 
sand w/ trace of gravel (up to 1/4" dia.), wet 

·----------------------------------------------------------------------------------------
1-'---'-'----''-----'C.:::'d'-'.\"'.~"-· ...... _,.G""W'-'---···--·-··-·-·-·-··-----------·--·-·-·············---------------------··------······-· 

J 



J 

} 

i 
~ 

E.JVS.IIt=E BORING LOG OF 007G54LF 

Depth 
in 

Feet 

50 

55 

60 

65 

70 

75 

80 

100 

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Pro"ect#: CTO 0094 

Surf. "' Q) 

Elev. Q. % 
E Rec- PID 278.94 10 

(/) avery (ppm) 

228 

6 100 

223 

7 100 
218 

213 

8 100 
208 

() 

J: 
ll.. 

~ 
(!) 

.-:-:.·:-· 

203 

9 100 
198 

193 

10 100 
188 

{Page 2 of2) 

Started : 1415 7/11/99 Northing :392837.38 
Finished : 0915 7/12199 Easting : 812878.255 
Drilling Method : Rotasonic TOCBevation :278.64 
Drilling Company : Alliance Drilling Total Depth : 95feet 
Geologist :B. Brantley Well Screen : 75 to 85 feet 

Well: 007G54LF 

(/) 
() 
(/) 
:::1 

DESCRIPTION 

(55- 66.5) Yellowish brown fine to coarse sand w/ trace 
of gravel 

(66.5- 68.5) Tan and Lt. gray fine sand 

SP (68.5- 70) Lt. brown med. sand w/ few gravel 

(70 - 71.5) Yellowish brown fine sand 

CL 

(71.5- 81) Yellow brown coarse gravelly sand w/ fines 

(81 - 85) Yellowish orange to Lt. brown sandy gravel (up to 
2" dia.) 

(85- 95) Dark brown silty clay w/ Lt. gray sand stringers ( 
5%), moist, hard 

Elev.: 278.94 

·, .. 

:~ ~~ 
-:~· -~-~ 
.•· . . • : 
-~-'t .ti 
_.: .. .; -~-! 

-~~7 -~~ 
.•·. -~-~ 'i;_ .. : 
-~-~ -~ _,:_ 
-~-~ -~ 

-:~ -:-~ Grout 
_,:_ 

-~~ -~-~ 

-:.7 -~~-

-:.~- •\ 
_.: _ _ .... 
-~-~ --~ 
_,:_ 

:~~ -~-~ 

-~:~- •\ 

-~~7 -:-~ 

.•·. .•·. 

Seal 

::!: : .-: 

-·: : 
' ·. 

: : :·.: 
: -·: : :·: 

Sand Pack 
0.010 Slotted Screen 

Back fill 



EJVSAFIE 
NSA MID-SOUTH 

Millington, TN. 

Location: AOCNSWMU 7 
Proiect #: CTO 0094 

Depth Surf. 
in Bev. 

Feet 278.76 

o-
278 

s-
273 

10-
268 

15-
263 

20-
258 

25-
253 

Ul 

-! % 
E Rae- PID 
~ overy (ppm) 

100 

2 110 

f--

3 

1--

en 
0 en 
:::> 

ML 

BORING LOG OF 007G55LF 

(Page 1 of3) 

Started : 15455 7/22/99 Northing :398359.55 
Finished : 1200 7/23/99 Eastlng :810649.43 
Drilling Method : Rotasonic TOC Elevation :282.00 
Drilling Company : Alliance Drilling Total Depth : 115feel 
Geologist :C. Davis Well Screen : 85 to 105 feet 

DESCRIPTION 

(0 - 5) Lt. brown to med. brown clayey silt, moist, stiff 

(5 - 15) Ll brown to med. brown clayey silt wf less clay 
content, moist 

(15 - 25) Lt. brown to med. brown clayey silt wf iron 
staining, moist 

(25 - 29) Lt. brown and Lt. gray mottled very clayey silt w/ 
iron staining, moist, stiff 

Well: 007G55LF 
Elev.: 278.76 
~Cover 
~ 

Jt;Dt.J-:Ji---1-········---············································································· 

v/ 30-
248 

243 

40-

4 110 

5 100 

~CL 

ML 

(29- 32.5) Orangish brown silty clay wf iron-manganese 
nodules, moist 

J-L--LL---'---.II...J-L.L..J...--l .•..••••••........•...••...•.....••.•.......••...•....•.....•.••.•..•.....•.....•.•...... 

I 



) 

} 

EJVS.IIFE BORING LOG OF 007G55LF 

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Proiect #: CTO 0094 

Started 
Finished 
Drilling Method 
Drilling Company 
Geologist 

: 15455 7/22199 
: 1200 7/23/99 
: Rotasonic 
: Alliance Drilling 
:C. Davis 

Northing 
Easting 
TOC Elevation 
Total Depth 
Well Screen 

(Page 2 of 3) 

: 398359.55 
:810649.43 
:282.00 
: 115feet 
: 851o 105 feet 

oepth Surf. ~ a. % 

Well: 007G55LF 
Elev.: 278.76 

in Elev. 
Feet 278.76 

238 

45-

J 
233 

so-
228 

ss-
223 

60-
218 

65-
213 

70-
208 

75-
203 

ao-

E Rec- PID 
Jl overy (ppm) 

5 100 

I--

6 100 

1--

7 100 

-

8 100 

I--

9 100 

u_ I ML 

~sc 
·>::':7!. .. ·:.·: 

sw 

DESCRIPTION 

(32.5 - 35) Lt. brown and Lt. gray mottled slighty clayey silt 
w/ iron-manganese nodules, slighty moist, slighty stiff to 
friable 

(35 - 39) Lt. brown and Lt. gray mottled slighty clayey silt 
w/ iron-manganese nodules, slighty moist, slighty stiff to 
friable (two areas - 36 and 37.5 are mostly iron nodules 

k.· ':_~ and very stained) 

Fti-A;!i!7.;,.,;/ .. ,\':l--ll(39 - 40) Lt. gray fine sandy and fine gravelly clayey silt, 
'-'-' moist 

( 40 - 41) Lt. gray and pale yellowish orange brown clayey 

,, .. i! ~ri~!~~~~-;~~~:~~:~~;~;;y~~~~~~,~ 
:+-~ ~!~-~ ~~;~~=~~:~~7 ~~~~~:'~a~~~~ very coarse 

(45 -46) Yellowish orange brown med. to very coarse sand 
~1-~~~.c?f.'!.~r:t.!!!'!~.9-~.Y~!-~n~-~l.~x •. ~.<:>.i!!!.t~.-~~t ............ . 

F:: (46- 48) Lt. gray to pale yellowish gray med. sand w/ 
[;,y,.}\' SP traces of fine to very fine gravel, wet 
?//\ (48- 55) Heavily iron stained sand w/ traces of fine gravel, 

(;)i:)(;j wet 

(55- 63.5) Yellowish orange brown med. sand w/ iron 
staining and traces of gravel (up to 3/4" dia.), wet < (occasional patch of Lt. gray med. sand) 

i 

F.-.:·""_:.-¥-_~""_-_-'1-. --f-(63.·5·~-65i·v~i~~;.;;i~h-~~~~9-~-b~~~~-;;;~d:-~~~d'-~-~d-fi~;----·--
... ::·. . gravel mix (up to 1" dia.), wet 

······ -:>:.0:·: 

..... ~ 
·:< 
··.' . 
·. :-.: .. 
< .. -;:.' 

:' .. :::.~ 
·:: ·. >~ 

(65- 85) Yellowish orange brown med. to very coarse 
sand and fine to coarse gravel w/ iron staining (gravel up to 
3 1/2" dia.), wet 

f-l---LL__t____Jl:.,·:·:,;,_.:..-:-:.c:...L' -..! ....................................................................................... .. 



ii 
~ 

'ai 
~ z .., 
~ ... 
t!. 
Q 

EN SAFE 

Depth 
In 

Feet 

80 

85 

90 

95 

100 

105 

110 

115 

120 

NSA MID-SOUTH 
Millington, TN. 

Location: AOCNSWMU 7 

Pro ect #: CTO 0094 

(.) 
Surf. II) I: Cll 

Elev. Q. % a. 
E Reo- PID ~ 278.76 Ill 

(ppm) (/) OVerY (!) 

198 .:::·: .. :::·; 
.:::·: .. :::·; 

9 100 -:=:·: .. :::·; 
.:::·;_.:::·; 
·:·--·-·· .. 

193 

10 20 
188 

183 

11 0 
178 

173 

12 100 
168 

163 

~ 
(/) 
:::> 

sw 

BORING LOG OF 007G55LF 

(Page 3 of3) 

Started : 15455 7/22199 Northing : 398359.55 
Finished : 1200 7/23199 Easting :810649.43 
Drilling Method : Rotasonic TOC Elevation : 282.00 
Drilling Company :Alliance Drilling Total Depth : 115feet 
Geologist :C. Davis Well Screen : 85 to 105 feet 

Well: 007G55LF 

DESCRIPTION 

(85 - 95) Poor recovery 
Fine to coarse sand, wet 
6"1ayer of gravel (from 1/2" to 2" dia.), wet 
4" layer of very dayey med. to coarse sand w/ small 
gravel, wet Mix of med. to coarse sand and fine to med. 
gravel wl traces of day, wet 

(95- 105) No recovery 
Dark. brown fine sandy day w/ gravel (up to 2 1/2" dia.), 
grading to 2" layer of pale yellowish brown fine dayey 
sand, grading to 3-4" gray dayey sand, wet 

(105 -108.5) Gray dayey sand w/ mica, wet 

(108.5- 113) Gray fine sandy day, wet 

(113 - 115) Gray to olive gray day, moist 

------------·-···--····-··---------~---

Elev.: 278.76 

Grout 

Seal 

Sand Pack 

0.010 Slotted Screen 

Backfill 



) 

1 

EJVS.IIFE BORING LOG OF 007G56LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 
Drilling Method 

: 1020 7/21/99 

: 1015 7/22199 
: Rotasonic 

(Page 1 of 4) 

Northing : 398282.45 
Easting :811099.55 

TOC Elevation :280.63 
Location: AOCNSWMU 7 Drilling Company : Alliance Drilling Total Depth : 135 feet 

Proiect #: CTO 0094 &1ologist :C. Davis Well Screen : 105 to 115 feet 

Depth Surf. 
in Elev. 

Feet 277.09 

o- 211 

s- 212 

10- 267 

15- 262 

20- 257 

25- 252 

30- 247 

35-

"' ~ % 
E Rec- PID 
J} every (ppm) 

80 

-

2 55 

3 100 

4 100 

ML 

DESCRIPTION 

(0 - 5} Med. brown silt, dry to slightly moist, slightly stiff 

(5 - 15} Lt. brown and Lt. grey mottled slightly clayey silt w/ 
iron staining and iron-manganese nodules, slightly moist, 
slightly stiff 

H*-"..;----t-(~-~-_:---~~:~l-~!:~Y.!~-~--~~~~-':1 .. ~-~X~l.~!~~-~{.~~?.':l.~~~i.':l!~%!~.':1:'.~!~~--
~ (15.5- 24} Grayish brown silty clay, moist 

~Cl 
~ kj 
Th-*-r+---f--·--·--·----···----·--·--·--··---- .................................................... .. 
~rr ML 

~CH 
(24 - 25) Grayish brown clayey silt w/ iron staining, moist 
-----------------------------------------------------------------------------------------
(25 - 26} Brownish gray silty clay, very moist 

(26 - 27) Lt. orangish yellowish brown clayey silt mottled 
w/ greenish gray lenses and iron staining, moist, stiff 
(27- 35.5} Greenish gray clayey silt mottled w/ Lt. brown 
and greyish brown clayey silt w/ iron staining and 
iron-manganese nodules 
(35.5 - 40) Greenish gray clayey silt mottled w/ Lt. brown 
and greyish brown clayey silt w/lron staining and 

ML iron-manganese nodules, contains traces of fine sand, 
moist, stiff 

j-1---U---L-....lL.LL..LL--1 ....................................................................................... .. 

Well: 007G56LF 
Elev.: 277.09 
~Cover -

~ -~ Concrete -~-
··: :~ Casing 
-~~ 

~~ -~~-
_.:. ~~~

._~_;_·.= .. '-\ .. 

.. ~~- -~~-
~=- -··. 

n 



E.IVS.IIFE BORING LOG OF 007G56LF 

NSA MID-SOUTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 1020 7/21/99 
: 1015 7/22/99 
: Rotasonic 

(Page 2 of 4) 

Northing :398282.45 
Easting :811099.55 
TOC Elevation :280.63 

Location: AOCA/SWMU 7 Drilling Company : Alliance Drilling Total Depth : 135 feet 

Proiect #: CTO 0094 Geologist :C. Davis Well Screen : 105 to 115 feet 

Depth Surf. 
In Elev. 

Feet 2n.09 

35- 242 

40- 237 

45- 232 

so- 227 

55- 222 

60- 217 

65- 212 

70-

:3 
% c. 

E Rec- PID 
tO 

(/} overy (ppm) 

5 100 

6 100 

7 100 

8 100 

0 
J: 
0... (/} DESCRIPTION ~ 0 

(/} 
(!) ::1 

ML 

. -
:-::.: (40- 42) Ll brown and Ll gray fine sandy and gravelly 
;: ~)1.' SM clayey silt, moist 

t:ii-7 SW (42- 43) Reddish orangish brown (iron stained) fine to 

~u ML l'~~~~~-~~-~~-~:.~~~--~~-~~~~-~~-~~-~--~~-~~~~--~~~-~~-=~-~-i~:~:-1 
h--: -, - sw ~4~.:.1~1.1:-J . .9r~Y.-~n~_§.?.I)~Y..<:~_ry.Q_s@Y.~J!Y..~~Y-~Y.-~jJ! .. m9J~U 
JW?i SP (44- 45) Ll brown to oranglsh yellowish brown silty 
-: _·---~- ~,q<:~.Y~Y.-~n~.!9..~~~~--~!!9..~L9.@.Y~!.(~,t_p __ ~<?-~~-9.l<:~.-lm.!?!~.L.I 
::;:_'_-::'_''_ sw I'-(4§.:.1~1.Y~IJQ~j§.h__q_@n.9!~.~-!lr.!?~.!!!~9..,_~f!9.,_~~L.~--------' 
h.-:':' (46- 48) Yellowish orangish brown med. to very coarse 
:\!:\/: 1'-~~!l-~.Y'!l.9.@~~!.(1:'.PJQJ.:.9.i.<:~:) ... ~~t ..................................... l 
()/-' (48- 51.5) Yellowish orangish brown med. sand, wet 

~i-~::: SP ·······-·········-···---------------·-··-----------------------------------·-------------
-0::.:_~, 

·::::.-::·: 

<·-,_/: 
·· ... • 

.• .. 

. :·:-:: 

. . . . . . ' . 
-::: :_.: ::: 

······ ·: :·. : 
.. . • ... -_. 

·: ~ :_ .: .. -:::: 
-::::.-:::_: 
. -..... 

. :::·:· .. :::·; 
. . - . . . - . 
·. >::·.·.
·::::.-:::: 
..... · .. 
-::::.-:::: 

(51.5- 55) Yellowish orangish brown med. to very coarse 
sand w/ gravel (up to 1" dia.), wet 

(55- 75) Yellowish orangish brown med. to very coarse 
sand w/ gravel (up to 3" dia.), wet 
A sand and gravel concretion the size of core barrel at 58 

1-L----LJ _ ___l__-l:-~-"-l.__J_., ______________________________________________________________________________________ _ 

Well: 007G56LF 
Elev.: 277.09 

l 

' 



) 

) 

EN SAFE BORING LOG OF 007G56LF 

NSA MID-SOUTH 
Millington, TN. 

Started 
Finished 

: 1020 7/21/99 
: 1015 7/22199 
: Rotasonic 

Northing 
Easting 

(Page 3 of4) 

:398282.45 
:811099.55 
:280.63 

Location: AOCNSWMU 7 
Drilling Method 
Drilling Company 
Geologist 

: Alliance Drilling 
:C. Davis 

TOC Elevation 
Total Depth 
Well Screen 

: 135feet 

Proiect #: CTO 0094 

Depth Surf. "' Q) 

in Elev. c. % 
E Rec-Feet 277.09 ro 

(/) overy 

70- 207 

8 100 

75- 202 

so- 197 9 100 

-

as- 192 

go- 187 10 100 

PID 
(ppm) 

() 

J: 
Q.. (/) DESCRIPTION C2 () 

(/) 
C) :::::1 

·:=:: .. :::: 

J:.:-:?-:sw 
-:-: '.-:-· · (73 -75) Yellowish orangish brown med. to very coarse 
.::::_.:::·: sand w/ gravel (up to 3" dia.), slightly moist 

8::::·: 
U~ GW (75- 76) Yellowish orangish brown fine to coarse gravel 
:: ;:- .-~ I'-(YP.P..~9-.?~ .. <!!~:l.'t'.t.m~ .... t<?.X~'Y-~~x~.E.l-~D.<!,_~~-t.. ............ ./ 
: .-.:: .·.. (76- 81) Fine to very coarse sand and fine to coarse 
.·.·: .·.· · gravel (up to 2" dia.) mix w/ iron staining, wet 

:::0.'-:<.'sw 
·:-:.·. 

b·:·::-:-

llill SP 

(81 - 87) Pale yellow to pale orange iron stained fine sand, 
wet 

~?'{ ················--········-················································-············· 8? SW (87- 88) Fine to coarse sand and gravel (up to 1" dia.) w/ 

:>~Y SP I'-!!QITI.E.l . .9@Y..g§!Y.·.~~t .........••.........•..••.....•......•....•.•.......... ./ 
"7\J. (88 - 89) Pale yellow to pale orange Iron stained fine sand 
~-:;:_: sw [\."YL~2rr!~_g_r_!,!_y~[Jy_p_~2J:Ai.!IJ .. ~~~-L .......... ______________________ ./ 
~01, SP (89- 90) Fine to coarse sand and gravel (up to 1" dia.) w/ 
:·,·:.-:_9, !!QIT1_~_9@Y._g~y: .. ~~L ...................................................... I 
~:: ::-: SW (90- 91) Pale yellow to pat; '!range iron stained fine sand 

~-R. ~ "YL~2rr!~_g_J<:I_v~L(Y.PJ2.~.Y~---~!~:},_~~~--------·--····----------------' 
:<_:_.:·:::-::, (91 - 92.5) Fine to coarse sand and gravel (up to 1" dia.) w/ 
::::.'-:::_:.' sw !!9.ITI_~_g@y_g~y_._~~L ..................................................... . 

: 105 to 115 feet 

Well: 007G56LF 
Elev.: 277.09 

~ u.: 95- 182 ~-==:: (92.5- 93) Pale yellow to pale orange iron stained fine 
v~z: \.!!?.11_~ .. -~~-t ................... ___________________________________________________ _ -' 

11 

18 
:e 
0 
5! 

1 
~ i 1QQ- 177 100 

V()(, (93- 95) Fine to coarse sand and gravel (up to 4" dia.) w/ HI ~·:::~::~;;;;;~;;;,~;, g;;;;;;;i~P~S;d;;;j~/ 
~- (101 - 1 04) Fme to =""' ""' ood grnw" ("pto 1" dlo.) 

,-.; ~ OC wll"ae"I~~Y:•Y="::w: - - -!~ z 
g 
~ ..:. 
0 105-

:::_:·_::::: sw 
f.l-_!Ji...__..L_...J:..~""-1...~---····································-················-·······----··-·················· 



a: 
~ 
~ 

E.JVS.Il,_E 
NSA MID-SOUTH 

Millington, TN. 

Location: AOCNSWMU 7 

Pro·ect #: CTO 0094 

13 Depth Surf. 
% in Elev. a. 

E Rec- PID Feet 2n.og 10 
(/) avery (ppm) 

105 172 

110 167 12 30 

115 162 

120 157 13 100 

() 

I: 
a.. (/) 

~ () 
(/) 

(!) :J 

BORING LOG OF 007G56LF 

(Page 4 of4) 

Started : 1020 7/21/99 Northing :398282.45 
Finished : 1015 7/22/99 Easting :811099.55 
Drilling Method : Rotasonic TOC Elevation :280.63 
Drilling Company : Alliance Drilling Total Depth : 135teet 
Geologist :C. Davis Well Screen : 105 to 115 feet 

Well: 007G56LF 
Elev.: 277.09 

DESCRIPTION 

(104 -105) Fine to coarse sand and gravel (up to 1" dia.) 
"YL~-~-9.t9.@>'.~~>''-~~L ............................................... 
(105 -115) Fine to coarse sand and gravel (up to 3 to 4" 
dia.), wet 

(115 -118) Pale yellowish brown fine sandy day w/ few 
gravel (up to 11/2" dla.), very moist to wet 

(120 -123) Ll gray to pale yellowish brown dayey fine 
sand, very moist 

(123- 125) Lt. gray fine sand, very moist to wet 

":?} 

\f 
: 

: 

: ::~ 
: ~:-~ 
·. 

: 
: 

: 

: 
' : 

: 

: 

:_: 

' ' 
Sand Pack 

0.010 Slotted Screen 
: .. 
: 

125 152 l'-'r''i±5t---t························································································· Backfill 

130 147 14 100 

(125- 131) Dark olive gray to dark olive brown day, moist, 
stiff 
(131 - 134.5) Pale yellowish gray fine sandy day, moist, 
some what stiff 

I 
~ .. 0 

,. 135 142 JL---LL...._L__~L£.;.L.;..:J..>J""'-{ (134.5- 135) Yellowish orange slightly dayey to very 

~I_~.Y~Y--~~!:!~ ... 0!?!~t ......................................................... . 
1 z 

140 



) 

) 

EJVSAFE --
NSA MID-SOUTH 

Millington, TN. 

Location: Building N-126 

Proiect #: CTO 0094 

"' 
0 

Depth Surf. Q) 
% 

I: 
in Elev. c. a.. 

E Rec- FID ~ Feet 283.17 <II 
(/J every (ppm) (!) 

o- 283 

100 0 

s- 278 f--

10- 273 2 100 0 

15- 268 

20- 263 3 100 0 

25- 258 -

30- 253 4 100 0 

35- 248 

~--·: 

~ 
5 

(/J 
0 
(/J 
::1 

ML 

BORING LOG OF 007G57LF 

Started 

Finished 
Drilling Method 

Drilling Company 
Geologist 

CONCRETE 

CLAYEY SILT 

: 0850 12/1/99 
: 0630 12/1/99 
: Rotasonic 
: Boart-Longyear 

: Bart Douglas 

DESCRIPTION 

(0.5-6) Dark-brown, moist, and stiff. 

(6-15) Brown, medium to stiff, and wet. 

(15-26) Dark-gray and medium. 

(26-29) Gray and soft. 

Northing 

Easting 

(Page 1 of 2) 

TOC Elevation 

Total Depth 

Well Screen 

:392231.80 
:813751.34 
:283.17 
: 75feet 
: 42 to 72 feet 

Well: 007G57LF 
Elev.: 283.17 

-=:::'S. Cover 

1'. .; '* Conp-ete 
~ ;:,:J Casmg 

171::; 
-:.~ -~~-

1! ~! 
-~i ~i 
,.·: .. 
-:~ •\ 
.•·. -~_.:_. 
-~-~ 
-:~ •\ 
-~~~ -~-~-
_.:_ ·.• .. ·'.· 
-~-~ 
-:~- -~~-
-:.~ •\ 
-~~~ -~~ 
-~~~ ~\ 
~~ :~~ 
-··· --~~-

:~~ -~~- ,...-High-solids Bent. Grout 
.. ~~ •\" 
.
·._; __ :. ·' 

·--~-

·~.;.:_ .: 
·-.<i 

:~ -~~-
_ .. _ -~.-.'.· 
-~-~ 
-~~- -~~ 
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(29-32) MoWed brown and gray with a trace of fine sand 
throughout. :.~_1! 
CLAYEY SAND 
(32-34) MoWed brown to gray and fine-grained. 
(34-42) Reddish-brown to orange and fine- to 
medium-grained with some day. 
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EJVSA.FE BORING LOG OF 007G57LF 

NSA MID-SOUTH 
Millington, TN. 

Location: Building N-126 

Proiect #: CTO 0094 

Depth Surf. U) 
Q) 

in Elev. c. 
E 

Feet 283.17 «< 
(f) 

40- 243 

6 

1--

7 

45- 238 

8 

9 
so- 233 

1-

10 

55- 228 1-

11 

,....-

60- 223 12 

r--
13 

65- 218 -
14 

--
15 

-
70- 213 

16 

1--
17 

% 
Reo- FID 
avery (ppm) 

100 0.9 

100 

100 

100 0.65 

100 

100 1.3 .- ... 
:.•:.·.-: 

-: ~: _: ::.:: 

.:::·;_.:::·; 
100 0.96 

100 

100 

100 

100 

100 

. : : ~-: . : : :-: 
1.2 

0 

-' 
0 

-·.--·-· ..... 

(Page 2 of2) 

Started : 0850 1211/99 Northing :392231.80 
Finished : 0630 1211/99 Easting :813751.34 
Drilling Method : Rotasonic TOC Elevation : 283.17 
Drilling Company : Boart-Longyear Total Depth :75 feet 
Geologist : Bart Douglas Well Screen : 42 to 72 feet 

Well: 007G57LF 
Elev.: 283.17 

DESCRIPTION 

SAND, reddish-brown to tan and fine-grained. 

SANDY GRAVEL, well graded, reddish-brown with medium 
sand. 

GRAVELLY SAND,well graded, tan, and medium- to 
coarse-grained with gravel content varying throughout. 

CLAYEY SILT, dark-brown to gray with mica and lignite 
ML specks throughout. 

75- 208 
f.L-.....JJ'----1'----lLLLL-'----1 Cockfield contact at 72 feet. 

-

so-

1 



) EJVSA,_E BORING LOG OF 007G58LF 

NSA MID-SOUTH 
Millington, TN. 

Started 
Finished 
Drilling Method 

: 0930 11/22199 
: 091 0 11/23/99 
: Rotasonic 

(Page 1 of2) 

Northing :392157.47 
Easting : 8137755.32 
TOC Elevation :283.22 

Location: Building N-126 Drilling Company : Boart-Longyear Total Depth : 80feet 

Proiect #: CTO 0094 Geologist : Bart Douglas Well Screen : 42 to 72 feet 

Depth Surf. 
in Elev. 

Feet 283.22 

o- 283 

s- 21a 

-

10- 273 

15- 268 

20- 263 

25- 258 

30- 253 

35- 248 

40-

[{l 
C.. o/o 
E Rec- FID 
~ overy (ppm) 

DESCRIPTION 

CONCRETE 

t>.~} GP GRAVEL and SAND FILL 

100 o CLAYEY SILT 
(2-5) Dark-brown, dry, and stiff. 

(5-15) Brown, and medium to soft. 

Wet at 7'. 

2 100 0 

3 100 

4 100 

5 100 

1---

6 100 

1---

7 100 

~ 

8 100 

1---

9 100 

ML 

0 

(15-25) Reddish-brown w/ trace fine sand, moist, and 
medium to stiff. 

// SANDY CLAY, reddish-brown, moist and stiff with fine 

0 ~ CL sand. 

~ 
CLAYEY SAND 
(29-35) Reddish-brown and fine-grained with silt. 

1.6 

2 

(35-39) Changing to tan and yellowish-brown. 

27 ) :,Ji / SM -·-·--·-·-·---··-·---·----·-··-·--···-'-··-·---·------·-·--

Well: 007G58LF 

Elev.: 283.22 



EJVS.Ill=E BORING LOG OF 007G58LF 

NSA MID-50UTH 
Millington, TN. 

Started 

Finished 

Drilling Method 

: 0930 11122/99 
: 0910 1112319g 

: Rotasonic 

(Page 2 of2) 

Northing :392157.47 

Easting : 8137755.32 
TOC Elevation :283.22 

Location: Building N-126 Drilling Company : Boart-Longyear Total Depth :80 feel 

Proiect #: CTO 0094 Geologist : Bart Douglas Well Screen : 42 to 72 feet 

Depth Surf. 
in Elev. 

Feet 283.22 

40- 243 

45- 238 

so- 233 

-

55- 228 

GO- 223 

65- 218 

70- 213 

75- 208 

-

so-

~ 
Ci % DESCRIPTION ~ Rec- FID 
Cl) avery (ppm) 

9 

1--

10 

1--

11 

1--

12 

13 

1--

14 

1--

15 

;--

16 

17 

'---

18 

'---

19 

1--

20 

r-

21 

-

22 

100 

100 102 
if~·j(~( SM 

;;~iUl: 
···-.-.·. 

: .. ::: 
100 104 . :·-· 

·:.·.· 
.. 

·: .. 
.... 

. .. 

100 100 :=: .. ·. 

100 136 

-:=: .. ·.· 
...... 

... 
.. 

SILTY SAND, light-brown to tan and fine- to medium-gralne 
with a trace of clay. 

GRAVELLY SAND,well graded. 
(45-49) Tan to gray and fine- to medium-grained with a 
trace of gravel. 

(49-55) Tan and medium-grained with gravel throughout. 

... · · .. SW (55-65) Light-brown to tan, medium- to coarse-grained and 

36 .-.. .. gravelly 
. ::-. : 

100 47 .·:: ,_.:=:' 

100 103 

-·--
>:.-::: 

-· .. -·-- ·=: 
.• . .. 

100 213 
··- . ... 

100 

100 

100 

'0· ,9•. ··-·- ···-·· 
13 ;,•:;..~;,·:;..• 

···-·····-·· 
'o~:o.~·t:V~ 

39 :~~;.hf: GW 

:::~~:::~~ .•. _ ..... _ .. 
35 -.Cf:? ~Cf .. ;,~ 

SANDY GRAVEL, well graded and brown with coarse 
sand. 

~r"·:.r·~'i:':d"i:··~-~; --t·----------·-----------------------------------------------------------------------------

0 NA 

ML 

0 NA 

1-'-----'..__...__-'L...J....L_-'--'---'···········-····-·· ......... ······-····················· .......................... ·-····· 

Well: 007G58LF 
Elev.: 283.22 

Backfill 

) 

} 

I 
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EJVSil,_E 

Depth 
in 

Feet 

o-

-

5-

10-

15-

zo-

NSA MID-SOUTH 
Millington, TN. 

Location: Building N-126 

Project#: CTO 0094 

Surf. (/) ~ 
Q) 

% 
I 

8ev. Q. 

~ ~ E Reo- FID 283.17 m 
(ppm) 

en 
(f) overy <!> ::J 

283 

.. ~> GP .~:~j 

100 2.3 

278 1--

273 2 35 0 

ML 

268 1-

3 100 2.2 

1--

263 4 100 0 

5 100 0.7 

zs- 258 

«~CL 6 100 

1--

30- 7 100 253 

1--

8 100 

35- 248 1--

··I 
61 li sc 

9 0 

1--

10 100 

BORING LOG OF 007G59LF 

Started : 0930 11/23/99 
Finished : 1500 11129/99 
Drilling Method : Rotasonic 
Drilling Company : Boart-Longyear 
Geologist : Bart Douglas 

DESCRIPTION 

CONCRETE 

GRAVEL and SAND FILL 

CLAYEY SILT 
(2·5) Dark-brown, dry, and very stiff. 

(5-22) Medium to stiff. 

(22-25) Reddish-brown to orange-brown, moist, and 
medium. 

{Page 1 of2) 

Northing :392163.98 
Easting :813790.26 
TOG Elevation :283.17 
Total Depth :75 feet 
Well Screen : 42 to 72 feet 

Well: 007G59LF 
Elev.: 283.17 

SANDY CLAY, reddish-brown and stiff with fine sand and 
silt. 

CLAYEY SAND, reddish-brown. 
(28-32) Fine- to medium- grained. 

(32-35) Medium-grained. 

(35-40) Fine-grained. 

40-

:I 
I-'-.....LL-___.J'---=~:;c____.J ______________________________________________________ _ 



EJVS.IIFE BORING LOG OF 007G59LF --
NSA MID-SOUTH 

Millington, TN. 
Started 

Finished 
: 0930 11/23199 
: 1500 11/29/99 
: Rotasonic 

Northing 

Easling 

(Page 2 of2) 

:392163.98 
:813790.26 
:283.17 

Location: Building N-126 
Drilling Method 

Drilling Company 

Geologist 
: Boart-Longyear 

: Bart Douglas 

TOC Elevation 

Total Depth 
Well Screen 

: 75feet 

Pro eel#: CTO 0094 

[)epth Surf. 
in Bev. 

Feet 283.17 

40- 243 

-

45- 238 

so- 233 

55- 228 

-

60- 223 

65- 218 

-

70- 213 

-

75- 208 

so-

:a 
Ci % 
E Rec- FID 
~ overy (ppm) 

~ 100 34 

11 100 44 

f-.-

12 100 50 

f--

13 100 69 

f-.-

14 100 130 

f--

~ 100 55 

16 100 19 

f--

17 100 42 

-

18 100 117 

-

19 100 33 

1--

20 100 38 

1--

21 100 3.4 

C/) 
0 rn 
::l 

DESCRIPTION 

~sc (40-42) Reddish-brown to tan. 

SAND, light-brown to tan and fine-grained. 

GRAVELLY SAND, well graded, light-brown to tan and 
medium-grained. 

.. · .. · 
:).\/SW 
·.·.·.·.-:·-
·· ..... . . • .. -· .. 

. ::: ~ .. : :: : 
·-:·--·-·· .. 
-:-: :_:-:: 

-:=::.-:::: 

-::::_-:::: 

SANDY GRAVEL, well graded with medium- to 
coarse-grained sand. 

GRAVELLY SAND, well graded and medium-grained . 

CLAYEY SILT, dark-gray to brown, micacius and soft with 
ML lignite throughout 

1-'---'-'----'---..IL.J'--'--'-'---1 Cockfield contact at 72 feet 
\ ..................................................................................... ./ 

: 42 to 72 feet 

Well: 007G59LF 
Elev.: 283.17 



) 

) 

E.JVSAFIE 
·---

NSA MID-SOUTH 
Millington, TN. 

Location: Building N-126 

Project#: CTO 0094 

Depth Surf. 
in Elev. 

Feet 283.26 

o- 283 

s- 21a 

10- 273 

15- 268 

20- 263 

Ul c. % 
E Rec- FID 
~ overy (ppm) 

1 40 0 

1---

2 100 3.2 

3 100 0.8 

1---

4 100 3.4 

-
5 100 2.2 

1---

6 100 6.8 

f--

7 100 5 

-

en 
0 en 
::> 

ML 

25- 258 

1---

8 100 9.9 ~ CL 

30- 253 
9 100 3.7 

1---

10 100 

35- 248 sc 

11 100 

40- 243 
12 100 

f--

13 100 

45-

BORING LOG OF 007G60LF 

Started 

Finished 
DMIIing Method 
Drilling Company 

Geologist 

: 0730 11/30/99 
: 2200 11/30/99 
: Rolasonic 

: Boart-Longyear 

: Bart Douglas 

Northing 
Easling 
TOC Elevation 

Tolal Depth 

Well Screen 

(Page 1 of2) 

:392114.00 
:813797.36 
:283.26 
: 85feet 
: 45 to 75 feet 

Well: 007G60LF 
Elev.: 283.26 

DESCRIPTION 

CONCRETE 
CLAYEY SILT 

{1-6.5) Dark-brown, moist, and medium. 

{6.5-19) Brown, soft and wet. Medium stiffness below 16 
feet. 

{19-23) Reddish-brown and medium. 

{23-25) With fine sand throughout. 

SANDY CLAY, reddish-brown to orange-brown and 
medium with fine sand. 

CLAYEY SAND 
{28-39) Reddish-brown to orange-brown, fine- to 
medium-grained, and stiff. 

{39-42) Orange-brown to tan and fine- to medium-grained 
with some clay. 

SAND,Iight-brown to tan and fine- to medium-grained. 



EJVS.IIFE 
NSA MID-80UTH 

Millington, TN. 

Location: Building N-126 

Proiect #: CTO 0094 

Depth Surf. 
in Elev. 

Feet 283.26 

45- 238 

so- 233 

ss- 228 

60- 223 

-

65- 218 

-

7o- 213 

75- 208 

ao- 203 

-

gj 
Q. % 
E Rec- FID 
~ overy (ppm) 

en 
0 en 
::::> 

14 

1--

15 

I--

16 

I--

17 

I--

18 

1--

19 

21 

1--

22 

1---

23 

1--

24 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

0 

·-:·--·--· .. 

37 _::;-;_:::;-: 

:;:·;::;:·;SW 

-:=::.-:::: 
55 .:.: :: .. 

.•, .. • .. 
' .... 

-·-···-· -:::_:.-:::: 

NA ML 

BORING LOG OF 007G60LF 

(Page 2 of2) 

Started : 0730 11/30/99 Northing :392114.00 

Finished : 2200 11/30/99 Easting :813797.36 

Drilling Method : Rotasonic TOC Elevation :283.26 
Drilling Company : Boart-L.ongyear Total Depth :85 feel 
Geologist : Bart Douglas Well Screen : 45 to 75 feet 

DESCRIPTION 

GRAVELLY SAND,well graded. 
(46-50) Tan and medium-grained with a trace of gravel. 

(50-65) Tan and medium- to coarse-grained with gravel 
content varying throughout. 

(65-69) Brown to tan. 

SANDY GRAVEL, well graded with coarse sand. 

SANDY SILT, gray and clayey with fine sand, mica, and 
lignite specks throughout. One reddish-orange iron 
concrealion at 74.5. 

Cockfield contact at 74.5 feet. 

Well: 007G60LF 
Elev.: 283.26 

·.-: /:: 
:~( fu:l-0.010 Slotted Screen 
. ·-· -~ :·· 

\'j :~):r- Sand Pack 

.=]: =~=-~

·.-: :·r-

~Ji 
::._:· .. _.· 

·-.-~_::_· :::_:-
·.·: :~:·:· 

-=::: )'~: 
-=:-=.~ ):~: 
)! 

as- 198 j-1-__I.JL.____l. _ _!L..L.L..L.L---l ....•••. •··••········· ·····•·••····•·•···••·••·•·••·•••• •••••••••·••·••·•••·•···· ....... . 

~ c-sootonlte ch;p Seal 

so-

1 
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EJVS.IIFE BORING LOG OF 007G61LF 

Depth 
In 

Feet 

o-

5-

10-

15-

-

zo-

NSA MID-SOUTH 
Millington, TN. 

Location: Building N-126 
Project#: CTO 0094 

"' Surf. Q) 
% Elev. Q. 

E Reo- FID 283.04 m 
(ppm) en overy 

283 

100 0 

278 -

273 2 100 0 

268 1--

263 3 100 0 

25- 258 1--

(.) 

J: 
0... en 
~ (.) 

en 
C) :::> 

ML 

Started 

Finished 

Drilling Method 

Drilling Company 

Geologist 

CONCRETE 
~.;u n:· .:.u!:lfWn. 

(4-16) Brown. 

: 1000 1212199 

: 1800 1212199 

: Rotasonic 

: Boart-Longyear 

: Bart Douglas 

DESCRIPTION 

(16-25} Reddish-brown. 

Northing 

Easting 

(Page 1 of 2) 

TOC Elevation 

Total Depth 

Well Screen 

: 392122.48 

: 813813.14 

: 283.04 

: 75feet 

: 45 to 75 feet 

Well: 007G61LF 
Elev.: 283.04 

...---L=;" Cover 

F..-~ ~ Con?"ete 
t ::J Cassng 
~b; 
.:~ ~\ 

-:~ '\ 
-:~ •\ 
-:.~ -~~ 
.: -~~

._~-.-~.-.'.· . -~~ .. 
~~ "\ 
-~\ -~~-
....... =. 
-~-: ·.~ 

:-\ -~~ .. 
:\ '\ .. 
:\ •\ .. ..... . •· . 
• ·."'! ·-~ .. 
-~~ -~~ . .. _. 

:\ -~~ 
-~~- -~~ 

:~i ~~ .. 
-:~ -~~ -High-solids Bent Grout 
-~~ -~~ ... _. 

'\ -~~ .. 
-:~· ;~ 
:\ -~~-

~ 
~:n~~y CLAY, reddish-brown to orange-brown with fine -S~ -~~ 

.•;. -~~ 
-~-: 

~ 30- ~ 4 100 ~ CL !H! 
I 

0

~ iP: I 35- 248 r-

0 

~ sc ~"=!,AND,''"';~-mom"''-'"' ll :: 
~ ~ 100 I :R :;t 

~l_~40~l:L-..... __ ~
6

~:
1

:
0

:
0

::
5

:.
6

::;):~i~f:::f:l:S:P::S:A:N:D:,:ye:ll:o::wis:h-:b:ro:w:n:ro:t:a:n:a:nd:fi:n:e-::to:m:e:d:iu:m:-~:ra:·:ln:ed:.~ ..... ~~t~~~l~r~ ..... ----------_j 



EJVS.IIFE 
NSA MID-SOUTH 

Millington, TN. 

Location: Building N-126 

Proiect #: CTO 0094 

Depth Surf. 
In Elev. 

Feet 283.04 

40- 243 

45- 238 

so- 233 

-

ss- 226 

so- 223 

65- 218 

70- 213 

-

~ a. % 
E Rec- FlO 
~ overy (ppm) 

~ 100 5.6 

7 100 162 

I--

6 100 . 57 

1--

9 100 13 

I--

10 100 93 

I--

11 100 265 

1--

12 100 85 

f---

13 100 78 

1--

14 100 37 

I--

15 100 78 

I--

16 100 27 

1--

17 100 18 

· .. ·_.· .. ·. 
-:::.'.-:::_:sw 
· .. · .. · .. · .. 
. ·:-:.·:.: 

.·:::_-:::: 

Started 

Finished 

Drilling Method 
Drilling Company 

Geologist 

BORING LOG OF 007G61 LF 

: 1000 12/2/99 

: 1800 12/2/99 

: Rotasonic 
: Boart-Longyear 

: Bart Douglas 

DESCRIPTION 

(Page 2 of2) 

Northing :392122.48 

EasUng : 813813.14 
TOC Elevation :283.04 

Total Depth :75 feet 
Well Screen : 45 to 75 feet 

Well: 007G61 LF 
Elev.: 283.04 

GRAVELLY SAND, well graded and medium-grained. 

SANDY GRAVEL, well graded with medium to coarse sand. 

.. :_:;: 
·.:: :
·.•; :_';;' 

75- 208 
1-L-___J.JL-----'-____u....Jl....JJLJL.L:M.:.:;L=-t CLAYEY SILT, gray with mica throughout. 

~<1.'?.0.f~E?!~.~-m~~~.§E1.f~E?.~·-··································---·-------~ 

so-



/ 

} 

) 

EJVSJlFE 
-----

NSA MID-SOUTH 
Millington, TN. 

Location: Buildin!'l N-126 

Project #: CTO 0094 

Depth Surf. l8 

Started 
Finished 

Drilling Method 

Drilling Company 

Geologist 

BORING LOG OF 007G62LF 

: 1100 8/3/00 
: 1500 8/3/00 
: Rotasonic 

: Alliance Environmental 
: Bart Douglas 

Northing 

Eastlng 

TOC Elevatlon 

Total Depth 
Well Screen 

(Page 1 of 2) 

: 75feet 
: 45 to 75 feat 

Well: 007G62LF 
Elev.: 

in Elev. 
"C. Ofo 

E Reo- FID 
Jl ovary (ppm) 

~ DESCRIPTION 
Feet 

o-

1 100 0 

1---

2 100 0 

10-

3 100 0 

1--

20- 4 100 0 

25-

30- 5 100 

35- -

6 100 NA 

40-

fJ) 
:J 

ML 

sc 

CONCRETE 
t:'k1·,"' . "'''--. own, moist, ana mea1um stin. 

(6.5-19) Brown, soft, and wet. Medium stiffness below 16 
feet. 

(19-23) Reddish-brown and medium stiffness. 

(23-25) With fine-grained sand throughout. 

SANDY CLAY, brown to orange-brown and stiff with 
very-fine- to fine-grained sand. 

CLAYEY SAND, 
(33-38) Orange-brown and fine-grained. 

(38-42) Yellowish-brown to tan and very-fine- to 
fine-grained. 

..... -~~

-~.~-·:. 
-~~ .,.·: 

-~~ :~~ 
\ -: ~ -High-solids 
-N -~~ Bentonite Grout 

:~ ~ r- 2" PVC Riser 

-Z~ ~~-
.:~ -~~ 
-s~- -~~ 
-z~- -~~-
:\· -~~ ..... 
.. ~~ -~~ 
-·: 
-~-~ ··\ 
-Z~ 

~ ~r-Bentonite Chip Seal 



E.JVS.IIFE 
NSA MID-SOUTH 
Millington, TN. 

Location: Building N-126 

Project#: CTO 0094 

Depth Surf. 
in Elev. 

Feet 

40-

45-

Ill 

~ % 
E Rec- FlO 
~ overy (ppm) 

6 100 

1--

:_;.' 

(/) 
(.) 
(/) 
·:::J 

so- 7 100 NA · . .. ->:. SW 

ss-

eo-

1--

8 100 

· ... · .. 
... 

BORING LOG OF 007G62LF 

(Page 2 of2) 

Started : 1100 8/3/00 Northing 
Finished : 1500 8/3/00 Easting 
Drilling Method : Rotasonic TOC Elevation 
Drilling Company : Alliance Environmental Total Depth : 75feet 
Geologist : Bart Douglas Well Screen : 45 to 75 feet 

DESCRIPTION 

SAND, Poorly Graded, tan, and fine- to medium-grained. 
At 42 is a 1/2-inch thick pinkish-gray clay seam. 

SAND, Well Graded, tan to light-brown and medium- to 
coarse-grained with gravel. 

GRAVEL, Well Graded, and gray with medium- to 
coarse-grained sand. 

Well: 007G62LF 
Elev.: 

~7. 
%~ . 
/: ~-Bentonite Chip Seal 
/:~ 
;f !;. 
·:: . 
;_;: :~": ":· 

}J +-2" PVC Riser 

·:': :_.:::: SAND, Well Graded, tan, gravely, and coarse-grained. :::;-:_(·:sw 
65-

70-

so-

1--

9 100 

GRAVEL, Well Graded, with coarse-grained sand. 
At 75 feet hit 1 inch of motued light-gray, pinkish-mauve, 
and orange-brown clayey silt, with mica flakes. Top of 
Cockfield. 

1 

) 

r 
l 
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EN SAFE 

Depth 
in 

Feet 

o-

-

s-

10-

15-

20-

25-

30-

NSA MID-SOUTH 
Millington, TN. 

Location: Building N-126 

Project#: CTO 0094 

Surf. II) 
Q) 

Elev. a. % 
E Rec- FlO co en avery (ppm) 

100 

1--

2 100 

3 100 

4 100 

0 
J: 
a. 
~ 
C> 

It 
-

5 100 

en 
0 en 
::;) 

ML 

Started 
Rnished 

BORING LOG OF 007G63LF 

Northing 
Easting 

(Page 1 of2) 

Drilling Method 
Drilling Company 
Geologist 

: 1705 8/3/00 

: 1830 8/3/00 
: Rotasonic 
: Alliance Environmental 
: Bart Douglas 

TOC Elevation 
Total Depth 
Well Screen 

: 75feet 
: 45 to 75 feet 

DESCRIPTION 

CONCRETE 

CLAYEY SILT 
(1-7) Brown and medium to stiff. 

(7-10) Dark-brown and medium to stiff. 

(10-18) Brown and soft. 

(18-25) Brown to orange-brown and medium. 

(25-26.5) With very-fine-grained sand and medium stiff. 

SANDY CLAY, mottled red-brown and orange-brown and 
stiff with fine-grained sand. 

CLAYEY SAND, reddish-brown, fine-grained, and stiff. 

At 36 feet becoming more yellowish to mustard-brown. 

Well: 007G63LF 
Elev.: 

-~~7 •\ 
:\· •\ 
.:; 

-:-~- •\ 
-~~~- ·-·~ 
.• ·~-~-· -~.:. -High-solids 

·.; Bentonite Grout 
-> S\f - 2" PVC Riser 
:.~ •\ 
-:.~ \ 
-:.~ •\ 
-:-~- -~~ 
-··- -~_.:_. 
-~-7 
-~~~- ·-\ 
-··- -~_.·'.· 
-~-~ 
_.:. -~~ 

·_._._;_·.;__ , .. 
-~~ .. 

:~ '\ 
-··- -~~-
-~-~ ··: 
-:.~ -~~ 
-··- -~_.:_. 
-~-7 
:\ -~~-.. 
-:.~- •\ 
--·~ -~~ .... ". 

40- f-L--L~----L·=:.o.·~~ .. .x..____._ ___ , _______ .... , _______ .. _______ ... _ .................... --.. ------·-
~~ 
~ ~-Bentonite Chip Seal 
IL.<<-.< 



EJVSA.l=E BORING LOG OF 007G63LF 

·-
NSA MID-50UTH 

Millington, TN. 

location: Building N-126 

Project #: CTO 0094 

Started 
Rnished 
Drilling Method 
Drilling Company 
Geologist 

; 1705 8/3/00 
; 1830 8/3/00 
: Rotasonic 
: Alliance Environmental 
: Bart Douglas 

Northing 
Easting 
TOC Elevation 
Total Depth 
Well Screen 

(Page 2 of2) 

:75 feet 
: 45 to 75 feet 

Depth Surf. gj 
Well: 007G63LF 
Elev.: 

in Elev. 
Feet 

40-

45-

-

so-

55-

eo-

as-

70-

75-

ao-

Q. % 
E Rec- FlO 
~ overy (ppm) 

5 100 

1---

6 100 

7 100 

8 100 

rn 
0 
C/) 
::l 

DESCRIPTION 

1(;0,:; ·: SC · At41 feet Is a 1-inch thick, light-gray silty clay_ seam. 

it,\El\ SM SIL TV SAND, brown, and very-fine- to fine-grained. 

SAND, Well Graded, tan, and medium- to coarse-grained 
with some gravel. 

.;.a;.-.tt.· :xg; GW GRAVEL, Well Graded, with medium-grained sand. 
···.·: ···.·: At 52 feet is a 2-inch thick light-gray clay seam. 

::;:_;_::}: SW SAND, Well Graded, medium- to coarse-grained with gravel 
·:-::.-:-:: 

::':·:-::;:·.= SW SAND, Well Graded, tan, and medium-grained with gravel. 

::,'~: ::.'~' GW GRAVEL, Well Graded, with medium-grained sand. 
-:::";_.:;:_, SW SAND, Well Graded, tan, and medium-grained with gravel. 

.:: .• :.::_.: GRAVEL, Well Graded, with medium- to coarse-grained 
-.d:O.~~d:O.~ sand. 
:::~~::;~ 
}:~~:~~ ···-··-.·.·· 
ta~·t:o-~ 
~:;:£~}:~~ GW ... _ .. -.. _ .. 
. d.-;..a_-;, 
.;.a:.;.a: .•. _ ...•. _ .. 
-.d:a~ta~ .•. _ ..... _ .. 
·to.~ta~ 
···.·····-·· 
-.tJ:a~ra~ 

Ml CLAYEY SILT and SILTY CLAY, light-gray to light-tan 
1-'-----'...____.....__-'----'--ot::;;.·,:,--~.rnterbedded thin layers of silty clay and clayey silt with mica 

flakes. Top of Cockfield. 

:-:: 
-::· 
... , f.-o.010Siotted Screen 
.:~; :.:; 

·-·: =Y:· 
·.·; =.::· 

: .·: 
: .. 
: .·: : 

: \~ : .•: 

21 d 

l 
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70 

EnSafelnc. Log of: ·.· ... Q.07GPZ01. 

Geologic Description 

Loess. Silt. Light-orange-brown and gray mottled. 
Some slighely clayey silt. Dry 

Loess. Clayey silt. Loose. Wet. 

Fluvial Deposits. Fine sand with silt. Light 
orange-brown. Saturated. 

Fluvial. Sand and gravel with silt. Light gray. 
Saturated. 

Fluvial. Fine silty sand. Light gray. Saturated. 

TD= 64 feet bgs 

Note: Th13 is a qeneralized borinq loq describinq the basic litholoqy typically 

,_. ... 

encounted at NSA Hid-South and may or not·describe the 3pecific li at this location. 



70 

EnSafe ·Inc. .oo7GPZ02· 

·· Dril 

Geologic Description 

Loess. Silt. Light orange-brown and gray mottled. 
Some slighely clayey silt. Dry . .,, 

Loess. Clayey silt. Loose. Wet. 

Fluvial Deposits. Fine sand with silt. Light 
orange-brown. Saturated. 

Fluvial. Sand and gravel with silt. Light gray. 
Saturated. 

Fluvial. Fine silty sand. Light .gray. Saturated. 

TD= 65 feet bgs 

Note: This is a generalized boring log describing the basic lithology typically encounted 
at NSA Kid-South and may or may not· describe the specific lithology existing at this location. 



{ , ; En Sate ·Inc. 

) 

Geol.ogic Description 

Loess • Silt. Light orange-brown and gray. mottled-. 
Some slighely clayey silt. Dry 

Loess. Clayey silt. Loose. Wet. 

Fluvial Deposits. Fine sand with silt. Light 
orange-brown. saturated. · 

Fluvial. Sand and gravel with silt. Light gray. 
Saturated. 

Fluvial. Fine silty sand. Light gray. Saturated. 

TD= 84 feet bgs 

·- ... : 

Note: This is a generalized boring log describing the basic lithology typically encounted . 
at NSA Mid-south and may or may not describe the specific 11 existing at· this location.:' .. 



EnSafe Inc;· Log of·:" 007GPZ04 

.... co 
·ri = o ..... fllu 

Geologic D$scription 

Loess. Silt. . Light orange-brown and gray mottled'.· 
Some slighely clayey silt.. Dry 

Loess. Clayey silt. Loose. Wet. 

Fluvial Deposits. Fine sand with silt. Light 
orange-brown. Saturated. 

Fluvial. Sand and gravel with silt. Light gray. 
Saturated. 

Fluvial. Fine silty sand. Light gray. Saturated. 

TD= 87 feet bgs 

•· 

Note: This is a generalized boring log describing the basic lithology typically encounted , 
at NSl\ Hid-South and JOaY or aay not describe the lithology existing. at tbh location. 

'I 
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··EnS ate/Allen & Hosha/1 . Log~ of Monitoring WeiLN12H01LF 

(8~17') 
mottl~d with and dark yellowish 
orange. Most mottling occurs trqm 8-10', · 
.Abundant organic nodules and Iron-manganese 
nodules, especially from 8-10'. 

(17-20') Same as.above. 

(19-27') silt, moderate yellowish brown, Co.ntains 
a little dark yellowish orange material. '¢onJains 
iron-manganese nodules, especially near 27'. 

(27-30') Same as above. 

(30-37') Silt, with clay, moderate yeliowlst,l· 
brown mottled with greenish gray, light gray, and 
dark yellowish orange. Mostly greenish gray 
from 32-34'. Abundant oxidation. Contains 
Iron-manganese nodules, especially near 37'. 
Very dry from 31-34'. · · 

(37-39.5') Same as above, becoming abundantly 
iron-stained and slightly sandy at 39.5', 

(39.5-40.5') Sand, very fine, light gray, 

Page I of 3 



· ,,r·£nSafe/Allen &-.Hosha/1 \tog of Monitoring wen N12G01U 

GC 

(44.!~-47') ~.and, very fine to· fine, grayish 
orange to .d¥k yellowl~~- ,orange. Wet. ·· . . . ~--, 

(47-54~) Same as above.·. Mostly graybh 
orange. Contains· some;·paJe yeUowlsh brown 
from 47-49';:·Micaceous. 

(54-57') Sand, fine to very coarse, and gravel, 
dark yellowish orange to grayish orange. . 
Contains mostly chert gravels, angular, up tci 2" 
long dimension, poorly sorted. Micaceous, wet. 

(57-67') Same as above. 

(67-77') Same as above; Upper 5' Is Hghter In 
color. Gravels becoming coarser with dEipth (up 
to 2.5" long dimension). Many gravels look 
iron-stained or iron-rich.. There is a clayey 
grayish orange to light gray sand seam at 76'. 

177-81.5') same as above, becoming sandy near 
bottom. 

WELL DIAGRAM 

·-
1 

~ 

j 

I 

j 
c • 
c 
:! 

' ' j 

' A 

, 
' ' ' c c 

s 
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6nSa te/AIIen & Hos}1all Log of', Monitoring Well N12G01LF 

GEOLOGIC IESCRIPTION 

(81.5-83.S'tTcf. Sanct very fin¢, darlli'vi!!IIOI"'illh 
orange mottled with light gray apd nrlu .. vttr:•v 

(83.5-87') Clay, and sand, very!flne, · 
,yellowish brown with light gray sand 
Lignltic, est>ectally aU()p. Micaceous. ·, . ; 

.1-87 Bott011 of bc!.r~, ~~ BTbgs : ;,:;: 
:::.:~ : .. { 

•.' .. ·,:, 

... ... 

.: .·: ,, ~' . 

"0 
c: 
10 

"' 0 
N 
I 

g 
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EnS a tel Allen · & Hosha/1 Log of Monitoring wen N12G02LF 

s-1 80 0.4 

GEOLOGIC rESCRIPTioN 

(0-6') Grass and roots. 

(ci.s=s·) Mo!:lerate.brown streaked wlth~*U.owlsh 
gray silt, ~y., • >. -~- ·· , 'c·:' . 

. ---.-'(5-8.5') Sciine as above,'wlthout yeUo~~gray 
··"Streaks -- '· · 

· ..... _.,~-~i~~; _.·.·~ '·.·::~'~' . :' 
wet from 7-as·. 

NO RECOVERY from 8.5-15'. 

(15-23') Dark yellowish brown clayey slit, moist 
and medium stiff. 

(23-25') Moderate yellowish brown clayey slit, 
moist and medium stiff. 

(25-29') Dark yellowish orange mixed with 
yellowish gray clayey slit, moist and medium 
stiff. 

(27-29') Manganese and Iron streaks. 

(29-34') Moderate yellowish brown sandy slit 
with yellowish gray streaks. 

(34-35') Grayish orange to dark yellowish 
orange silty sand. 

(35-38.5') Light brown to moderate reddish 
brown (rust-colored) sandy clay, with grayish 
orange slit, stiff and moist. 

Dark yellowish orange fine sand (micaceous) 

WB..L DIAGRAM 

(J 
> a.. 
0 
'q'· 

.r.· 
0' 

CJ) 

~ 
'6 
~ 

-"' 0 
t;, 

j_ 
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:EnSafe/AI/en & Hosha/1 Log of,Monitoring Well N12602LF 

'·90 0.2 

sc 

GM 

0.6 

SM 

GEOLOOIC CESCRIPTION 

. (38.5-~?,5') Light brown fine sand wl(il gl:~ylsh 
orange "and yeriowish _gray fine sand. " . :~, ' 

,'~ . ··:~· . : . . --·· ·,-- . ?~ 
:~:· 

'·'.'" 

s --~- ... :. ·:-

(45:;55'~ r.;raylsh orange fine sand, mil:~ce<lus. 

Same as above. 

(55-65.5') Grayish orange fine sand, micaceous. 

Grayish orange gravelly sand, fine to 
coarse-grained. · 

(65.5-67.5') Pale brown sandy gravel. 

(67.5-68.5') Gravels up to 2" long dimension. 

(68.5-78') Grayish orange and dark yellowish 
orange sandy gravel. 

(76-79.5') Grayish orange and light gray fine 
silty sand. 

- WELL DIAGRAM 

(.) 

> a.. 
0 ...,. 
.s= 
(.) 
(f) 

e cu 
'6 
1'r 

c: 
Q) 
Ill ... 
(.) 

"' (.) 

> a.. 

0 ;;; 

0 
0 

01 
:::> 
Ci 

li 
c: 

TQ) _p 

-:::> 
0 a, 

iii 
Q) 

"' Q) 

:g 
.2 
c: 
Q) 
.0 

T 
@ .. 
Q) 
0. 
?: 
.¥ 
(.) 
cu 
0. 

~ 
"0 
c: cu 
"' 0 
C'll 
I 
g 

...L 
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EnS ate/Allen & ·HoshaJI·. · Log .of· Monitoring Well N12602LF 

· · · GEOLOGIC CESClUPTION . 

' ~-

: .. ·.· 

•. · W8.l DIAGRAM 

. . ;;_ 

.. 
·-;.. . 
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, ·;.EnSafe/AIIen & Hosha/1 ·. Log:.of Monitoring Well N12G01LS 

ML 

. GEOLOOIC CESCRIPTION 

Post hol.e the first 3 feet (2' of concrete; then 
. 3'. of silty clay), Save some soil :tor lOW · 
characterization •. , , . , . · 

.:! 

·(3,-4') Sllty;clay, medium brown .. 
. . ··-···~· .. .. ··~ . ~ 

(4-5') Silty clay with gravels. 

(5..;5.5') Silty clay, tran$1tloh to mottled orange 
brown and light gray with brown Iron 
con-;:retlons. 

·Jook Foe sample at 8'; 

(8..;9') Silty clay, ligh.t gray mottled with d~k 
gray. Iron inclusions. present. 

(9-12')Silty clay, grades to. mottled orange 
brown·andlight · l,ron.lnclusions present. 

Encoutered water at - 13.5-14'. 

Clayey silt, mottled light gray and orange.· 
brown. Dark red to brown Iron concretions; . :···;. ·_ 

Hell set @ 18'; screen 18-3'. 

' WELt DIAGRAM 

'0 
c: 
<tl ., 
0 
N .... 
5! 
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EnS ale/ Allen & Hosha/1 Log of Mo.nitoring Well N12602LS 

I :a 
§ ! I GEOLOGIC CESCRIPTION WBLDIAGRAM 

0 ~ M &: 

Surface conditionS: grassy area; 
first .. 4'; save some soli for lOW 

Ml characterization. > .. 

NA Clayey slit; mediuRJ brown with rootlets .• 

(4-8") Silty clay,,medilim brown with rootiets, 
quartz pebbles, and hematitic blebs throughout. 

·, . - ... ·, . 

(8-9'} Silty clay; "mottled brown-orange and 
2 50 49 light gray; hematitic and (organic?} blebs _, 

throughout; some gravel_ to 4" dli!meter (long 
"0 c 
cu 

dim.). "' 0 

Silty sand, fine; motUed light gra_y and or~ge 
N ...... 

brown with h_ematitlc blebs tl]roughout, • · 
2 

3 100 51 SM concentrated in some areas,-increaslng towards 
14'. Moist 

Wet at'~l4-14.5' same as above with hematitic 
blebs throughout. 

Water began rising wllh1ri 'a half hour. 

100 55 
20 Well set @ 19.0'; screen 19-4'. 

Page I of I 
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EnS a tel Allen, & Hosha/1 Log of Manitoring Well N12G03LS 

~ ! 
§ 

I 8 
li! c 
~ 0: 

100 NA ML 

3 100 34 ML 

· GEOLOGIC CESCRIPTION ·. 

Surface conditions: grassy area; Post.holt\l'the 
·... first -3 Jeet.of soiL Save some soli for lOW 

characterization. 

(3::._5') Clti'yey 'Slit; orang~prowri With t~minon 
gravels and wood chips. 'Dry. · · · 

(8-11') Clayey silt;. mottled light gray and• orange 
brown, with iron concretions and hematitic 
blebs. Moist 

(11-13') Same as above. A t11' there is a dark 
gray cross-bedded silty clay with Iron blebs; 
mottled with .light gray silty clay. 

Water at - 13'; 

ciayey silt; mottled light gray and orange brown 
with black (organics?) and Iron blebs 
throughout 

Well set @ -18'; screen 18-3'. 

. Waf DIAGRAM 

Page 1 of I 



,£nSafe/AIIen & Hosha/1 Log of Monitoring· Well N12604LS 

1 66 33 

Ml 

2 100 41 

3 tOO 53 I-ILIJLW.fo...,.,--t-, 

GEOLOGIC CESOUPTION ··. 

Post hole the first 3 feet (grassy) of soU.· Save 
some soil for IDW characterization. 

(~.0-3.5') Clayey slit, medium gray. to green 
gray: 

(3;S.;.4.Q') Clayey slit, medluni brown mottled with 
light brown and Iron stained slit. Iron : . 
precipitation cement within rootlet tubules. 
Some rootlets are preserved. Dry. 

There .is visual and olfactory Indication of . 
contamination present In the soli matrix. Odor is 
strong (petroleum/gascillne). 

(4.5-5.5') Clayey silt, medium brown, with rare 
gravels. No iron or visual/olfactory Indication of 
contamination In lower part of split spoon. Dry. 

. (8.0-13.0') Clayey silt, medium gray stained 
green with contamination. Medium to strong odor 
present and obvious. Clayey slit Is mottled with 
medium. brown clayey slit and Iron blebs 
throughout. Moist. 

(13.0-18.0') Water encountered around 13.0'. 
Slight odor Is apparent In ~pllt spoon sample. 
Soli Is clayey silt mottled medium gray and 
brown, with iron/hematitic blebs throughout but 
rare. 

Well set at 18': screen 18-3'. 

WELL DIAGRAM 

Page f of I 
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~ITHOLOGIC J .. OG ,FOR MONITOR WELL GM-9 

(007GM09M) 
Depth 

Oescri:..~ion 

~0 s~~ple ••••••••••• ~ •• ~ •••• ~ •••• ~ ••••••• ~ 0 14.0 

Clay __ , pliable, gree·n •• ~ •• · •••• · ••••••••• · ••• ·• 

_c;lay, de~se, hard, green-brown ••• ~···••••• 17.0 18.0 

Clay, dense, hard, amber •••••••••••••••••• 18.0 19.0 

Clay, dense, hl!!ird, marbled green and;, · . 
ambe·r-• ••••••• · • .: ·· •• ~ •• • • ·• ••••. .- •••• ~-·,;.;, .- .•• ~ ~ • • • 19.0 24.0 

Cl:ay, medium pack, slightly sandy, amber •• 24.0 - 34.0 
• 

Sand, medium grain, clayey, orange ••• -~ •••• '34.0 - 3"9.0· 

Sand,· medium to fine-grain, slightly 
clayey, orange-yellow ••••••••••••••••••••• 39.0 44.0 

Sand, medium to fine-grain, tan to 
orange ••••••••••• ~ •••••••••••••••••••••••• 44.0 - ~9.0 

Thickne~s 
( ft) 

14~0 

3.0 

1.0 

1.0 

. 5 .o 

10.0 

s.o -

s.o 

s.o 
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GERAGHTY· a MILLER, INC._.:£, 
4...... 

WELL LOG 

PROJECT:_j~~~G~.g~~~··f~•~·-----------·'--- DATt> C.. -ro..: 9 S"' . ·SHEET: I OF~ 
tt-- t,_,.,.., J' 

DRILLING CONTRACTOR: ) .. ..rat~. k":·>. LOCATION: _.:;:.~.:.•.::::r~_.:.:' ··.,.:;;,_ _________ _ 

"" . .- ' . ~ 

.. 

WEllNUMBER:~G~M~--~~~-------------

SAt.tPLl: DESCRIBED BY:. Z':f.S/t..;Q& 

DRILLING METHOD: .....:!t.s::. :.;."--~._·-_,_u ... -;;. ·~c-.:~:ift'"~-

SAM PLING METHOD: ~'··-~~f-·'-;_;;:.,_· .-•-......... -~· ... v'"'-'-r 
·• .· 

SAMPLE. DES~RIPTION ~~-~ 
.· ~ .... 

DEPTH INTER\':..;,.' i"ICKN 
CFEET) . CF!E! 

--
. C..\_~ Flvt . d1. \1\ 'bt I c; T"U,)'\ ~ )·ac.J,(j) 1·~-IS 

) 

~l .c.c. c..f.c.....t b.,i d 'i"• ~ ~ 
0 

IS- 1'-.. _________ 
-------·· - ·- -- ---·-

-~ ~ c_V.J . 
lc - II 

c\"c, ~ ''"' . u~ .... ~ - ~rtc•. • I:.,·~~~ 17- ,g 
,. ----· -· . - -- -. 

-
c\t~. Cu.\ .... ~ e ~l·i: C-b I \8 - ,, 

I 
f; 

·- . ·- /" 

,...._L• •W. . -----· - -- . - .. - --c.:A.;:.. dll"\~ 
~ ~ru. ;. C- ~.£,I I 

'2..~ o·~ I~ • 

-:..c- I ~~ c..lD~ 
"2 ". Ll 

Ct.~ I &\~ t:.4..'·1 . ', .. ~"' 
c i""" • 'S\ ·~~l~ ~ ... ~··--- fw. .. ' c-l..4K I" ... "-....,., ! .. , -. I ; .., . 
~-- d~ c..lor-i\ ' I~::J:,I. -r. ' ,.:..··- t·~- .... ot.:. ~f!. :!:·;!~ • . 
:x--6 l ~\,\.~~ c\~. \CJDt.l I ....... ,. .. -- "" s:. w \ ore. ... ><' '~: ·:."., !~· "1'1' 

~. -~ ~ M""'-a \ooa.&., \...-
. 

't'f-L/0, ... .\o~ 

. 

Sc. .. a~ Set' ' . 
- 'let 

Sc. .. ~ (\ .,~.., 'I$~ 'CO' l"-yt~ .Jt C($' .. )lit.) 
I l ~·~.1 

.., .. , 
. ~-ko.~&&. 

. 
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N-94 {North Fuel Farm) 

UST Investigation 
EnSafe/ Allen & Hoshall 

Leak Detection Wells 
T301 

T1242 
T1243 



Log of Monitoring Well N-MW-5 
EnSafe Inc. 

(!) "05 
~ 0 UJ f 1- _J UJ 
~ A ~ ~ d GEOLOGIC I:ESOilPTION .:!::; WElL DIAGRAM 
~ ~ if ~ 0 9 ~· a 
~ a: m UJ w 

(Surface-3.0') Surface conditions: Topsoil 

T_ ·- and allochthonous soil. Tps 

- co ss-1 33 41) na na :::> 

"' (3.0-11.5') Poorly sorted gravel fill 0 
~ GJ 

(cobbles and boulders); fill of UST cavity. 

-U 
ss-2 0 na na Same as above (gravel fill). .. 

l i) (11.5-19.5') At 11.5' grades to clayey silt, 
f ss-3 35 na na dark brown mottled with common light to 

medium gray; dense, firm, and molst;some 
~ petroleum and/or hydrocarbon odor c 

CIJ :;: 
noticeable. [!! u u c .., 

10 (13.0'-18.0') Same as above run: petroleum 0 ., 
and/or hydrocarbon odor is stronger > 0 n.. '<I' ss-4 100 na na 
throughout run. - I 

£! 0 ., N 

(19.5'-20.0') At 19.5' grades to clayey silt, 0 
ci 

mottled dark brown with common red<lish 

l clayey slit; Increased density and firmness; 

ss-5 100 na na moist to wet. 

{20.0'-23.0') At 20.0' grades to clayey silt 

ss-6 100 na na with noticeable increase in clay fraction, 
reddish brown: firm, stiff, and moist: rare to 
common balck organic material. 

(23.0'-25.0') Same as above, clayey silt, 
but with increase in silt fraction: friable, 
wet, with common black organic material. 

Page I of I 



( 'j WELL CONSTRUCTION. LOG .. MEM-80-"-MW-1 

NAS MEMPHIS 

WELL LOCATION USTs 304 & 1239 

DATE INSTALLEQ 11 JULY 94 

. iYPE OF WELL ~2!:.-!.!.IN~C:::.!H...!...-!I¥-D~SC~H...:._4.:..::0~PV~C---------------"---

, ~, HEIGHT OF CASING ABOVE GROUND 2.8 FEET 

2. . , .WAER SURFACE. ELEV. ..:2::..:7....::4:;,.:.;.9~0~~------
:::} '.:Qt:?TH 1'6 ~ATURATED ZONE . ...__.iiL.9.~7.J0:6 _____ _ 

INSTALLATION 
DESCRIPTION 

:;:o~ OF CASING ELEV. ·-'2...!.:8!..:::4~.6:!.!:6!..---------·· DESCRIPTION DEPTH( FT.) 

>· _, _, 
.... ..... 
~- . 

7. 

... 
• 1 

·.::: 

. ~ROTECTIVE CASING -,..~~~E~S'--....:N~·o~-------
Cft·:SING LENGTH 5 f.Y· 

' :..::'\:GTH OF SCREEN 15.0 FEET 

S Z::\ TYPE OF' SCREEN 0.010 -INCH SLOTIED PVC 

_::\G7r-t OF SUMP 3.0 FT 

-s-:..'" JEPTH OF BORING 2.Q..Q.. HO~:: J!AMET::~ 8 

50,---· -~ 20.0 ---: 

"'\.•-: :;;:- SCREEN FILTER ::;A(;K ,,. I~A S.oV\1"'1 
:~A\.-:-,:y 'JS::O .350 !!--s s,zE. C !?~ ".;/(; ----

__ - -:; ":"OP Or riLTER 

-v-- J:- SE-AL 
Ji...A\:TITY :JSE;:; 

:::=~~ TO ':'OP OF SEAL 

<: R ---

. 5 

-v::::~:: OF GROUT N/A 
~~00' MIXTURE .....:...:.,L..;...;. __________ _ 

VEl :-:OD OF PLACEMENT 

COMMENTS ANNI!I !IS AQQv:- <:::"A: :-:; '=-] W·-:-~ 

CONCRETE DURING ::JAf') ~:-tNST"?liCnOI\1 

FACILITY I.D. 0•79r109 
JOB NUMBER. CT0-0080 

~ . 

ENVIRONMENTAL 

ASSESSMENT PLAN 

NAS MEMPHIS 

cro-ooap 

TOP or CASING - J.O 

Jnl_ 00 GROUND. 
SURFACE 

eor.oM or 
PROTECTIVE 
cov::R 

J - 2.0 

I I'· 
! r • 
i 
i I . 

TO? OP S::AL i 'a 1 6 

TOP O'SANO i ~- JB 

TOP or 
SCR::EN L 

t::: 
GRO:JNOWATER ~ 

- 5.0 

~ 9.76 

BOTTOM or 
·sCREEN 

~ ....__. - 20.0 

TOTAL DEPTH ..._ __ _. 23.0 

. . 
.1:. . .r .. •. -·.-. "' (N001LS) 

USTs 304 & 1239 
MONITORING WELL MEM-80-MW-1 

WELL CONSTRUCTION LOG 



) 

--

.... .... 
' - .... . ..: :o I ::! ;.. ..., 

J: .... 
~ 

~ L .. It....!~. 
,... l~x~.n •>-
..J :Q,C: .....;, I E 
.J -~~ V1 .~ Q. 

~ l::,c, ~ :~~ 
DESCRIPTiGi~ OF SUBSuR:=-t..:E 

MATERIALS 
IJ • <C( ~-I C' "' ::1 :iS. 

Sl:~F'ACE - Grass 

' I . I 

' I 0 0 
: 

I 
I I 

I I 
; 

'.3 1400 
: I 

:; : i ..., 
I . 
I i 

. s 

j I 

: :31 
~£_8, 

1 . 
-

i 
I 
I "8 

I 

o.o-J.o· CLAYEY SILT. fAN ·ro TAN 
AND ~-GHT BROWN. ;:-;Ru TO STIF"F". 

J.C-8.0' C:.AYEY SILT, GREYISH BROWN, 
tJOIS7. =-1Rt.t (W•TH STRONG HYDROCARBON 
ODOR). 

"•. 

S.C-'·},Q" C:...AY::Y SILT, GR::Y!SH BROW'II. V£RY 
\40'57, SOrT {WIT~ S!RONG HY:::lROCAR80N Ol;:OR), 

. .., .. ~ •. 

: .H>-: £.0': C~'!~ S'LT. G~::YISH 9ROWN, ;S~ri. 

~ ~.0- ~ ~.5" C:.AVEY S:LT, 5ROWN, Silr>. 
"£.5-15:4' c~v::v s•Li; GRAYISH SRCwN. s:Jn. 

S;j. '!Y C'...AY. DARK BROWN, F'!RM. 

z::.s. : ~! I 2!:.:-23.0" ::: ~ '"'V C..)o.Y. -J,-..; \4~'iTLE::> 
v:; __ :; ... "A"'o. ;- ~V ~::; _ . 

; 
; 

- ! 
25: i 

I 
i 
i - ! 

•' 

I -
I - ! 

-; 
I 301 

--: I 

i I 

I l . I . 
~-·~ 

~·. 

Boring Number 

Fee~lityNem. 

Fecility 1.0. 

: ~&H.Ge~;i,~_t 
Ucenee I 

Drill'mg· . -" 
Subcontractor 

Drilling Method 

Stmpler Type 

1ime1Date Start 

Tm'le/Oate Fiilieh 

B/MW-1 

North Fuel hnn 
(Building N-94) 
N .. Memptia~ . 
~ngton. TN-· 

0-791709 

Jeffery L Alben 
TN 1083-

Trietate THiinf 
S.Nicn,l~. 
6768 BudciM Cove 
:t..4etnphie, TN 

3.26-inch HSA 

CME &-fool C$ 

13261071194: 

1426107119" 

ii~J) 
~-~ 

::Nv:~ONMENTAL 
ASSESSMENT REPORT 
NAS \o1EMPHI3 
CT0-0080 

DATE: 

SO~L 30RING 3/MW-1 
;;ST's 394 & t 2.39 /. · 

~~~~INGTO~. TN (MJ01L c::' 
OAT:/~;:~£0: 7{11/r:~: :::~;~:i~;( ,) 

~ 



W.ELL CONSTRUCTION 
NAS MEMPHIS 

WELL LOCATION USTs 304 & 1239 

DATE INSTALLED 11 JULY 94 

TYPE OF WELL 2 INCH ID SCH 40 PVC. 

LOG. 

1. HEIGHT OF CASING ABOVE GROUND 2A5 FEET 

2. WATER SURFACE ELEV. ...:2:::..:7:..:2:.:.·.!.;19~~-=-------
o) DEPTH TO SATURATED ZONE _..1..12 .... .L.7..._5 ____ _ 

3, TOP OF CASING· ELEV. ...-. 2-.:8.:.;4~·~9;;:..4 _ __,.. _____ _ 

4." PROTECTIVE CAsiNG --,.-.....,.l:.;~2:ES71-~N::::..O ______ _ 
o) CASING LENGTH 5 rP' · 

5. LENGTH OF SCREEN ....:..:15~·.::::.0--:F;..:E:.::ET::..:.....-------

6. SIZE\ TYPE OF SCREEN 0.010 INCH SLOTTED PVC 

7. LENGTH OF SUMP 3.0 FT 

MEM-80-\4W-2 

' INSTALLATION 
DESCRIPTION 

DESCRIPTION DER:TH(FT.} 

TOP OF' CASING --"'- 2.8 

GROUND ~n-- 0.0 suRrACE · 

r. 
8. TOTAL DEPTH OF BORING 2Q...Q. HOLE DIAMETER 8 INCH eorroa.c or 

PROTECTIVE I - 2.2 

'9. SCREENED INTERVAL 5 0 J="t:"FT TO 20.0 F~="l=l 

:C. 7YPE OF SCREEN FILTER PACK SiliCA SAND 
OLIAN";";TY USED 417 lbs SIZE 10120 U/C ----

.:. :::=1~ TO TOP OF FILTER ~ 9 1="=-;-r 

~ 2. TY;:>E OF SEAl 
OU/I.NTITY U~EO 

:.3. DE?TH TO TOP OF SEAL 2.2 F~ET 

i £.. :YPE OF GROUT -'N..:..L...:/A~---------
GROUT MIXTURE 
METHOD OF PLACEMENT 

~ 5. COMMENTS ANNIJI I 15 ABOVE Sf AI Fjl I ~0 WITH 

I 

· CONCRETE DURING PAD CONSTRUCTION 

•·'· . -~ ·.. -
· FACILlTY I.D. ..0-791709 
JOB "{UMBER CT0-0080 

~-

COVER 

TOP or ·SEAl. 

TOP or SAND 

TOP or 
SCREEN 

GROUNDWATER 

BOTTOM or 
SCREEN 

I • . 
I 
I 
i 
I I I 
I 
I 

I 

I 
i:::: 
r--
1-----
i'-' 
1-----
r--
1-----
t:=: 

TOTAL DEPTH .__ _ __. 

-

-

.!. 

-

-· 

(N002LS} .· 
usrs .304 &' 12.39 

-

2.0 

.3.9 

5.0 

12.75 

io.o 

2J.D 

I 

ENVIRONMENTAL 

ASSESSMENT PLAN 

NAS MEMPHIS 

CT0-0080 

, MONITORING WELL MEM-80-MW-2 
.. WELL ~HST.RUCTION LOG 

1-



. 

--

DESCRIPl :G~.J OF SUBSURFACE 
MATERIALS 

StjRF',iC:: - ~ross f 
! I 

" 0 ! 

i ' 
: I 

: 3.4 I 
i ; i ' 

~ 
i 

.I 
! 
I 
I 

' .5.8! 
i ' ! 

! ' . 
' 

! 

! B 
i --~ r 
f 

~ [ ' : _ . 
: 

"0.5' 

' 

' : 

"3 
' 

1 ' - -~ ~;5; 

. ·e I 

' - I 

25! i 
I -

_j I 
j' 

: 

' 
I ..., 
~ 
,j 

4 0.0-1.0" CLAYEY S•LT. ':"AN WITH CONCRETE 
F'RACMENTS (;:-:LL). 
1.0-3.4' CLAYEY S:LT. iAN MOTIL::J 
CREY AND e!J\CK. STIFF. 

421 3.4-5.8' C!J\YEY SILT. GRAYISH BROWN. 
MOIST. i'"IR~ (..vm• ;.;YQROCARBON COOR). 

po2 s.a-a.o· SiL7Y Ci.AY, .GRAYlSH 3Rcw~. 
MOIST. SOF'T (WiiH SLIGHT t:~YOROCA~BON 
ODOR). 

275 8.0-10.5' C'..Jo.YEY SILT. GREYISH ::!~OWN. 

I 
MOIST, SOFT. 

I. . . 

i 921 
I 

I 
: 27 

1120 

I I 
I I 
12341 

i l 
I i 
I I 
i" 36i 
! 

•.. 

10.5- ~ 5.2' S:i. ':Y CtAY. GREYISH :!~OWN 
""0 ':AN t-1.01:-£0 GRE'!". MOIST. SC;:-7. 

• 5.2- H~.o· s::. 7Y CLAY. ::i~EYISH S~OWN. 
VERY VO!ST. so..-r. 

"5.0-: 3~c· s·;_ T'f CLAY. :ARK ;;;:owN. 
MOISi • .-.~Y.. 

'5.~-2C.5" S·:.1'V CLAY. J,i~K 3RCW~. 
MC'S"". =.;tv ~ N=i,..; S7R:::~:; :-l"DrcCCA~30N 
CCCR). 

2:.:-2~.c· s._T" ::..Av. ·=~OW-\J. v:!ST. 
::- RV ;w:-- -"'J=!O:AR:::::;-.. O::iOR;. 

;- ., 
ENVIRONME:NTAL 
ASSESSMENT REPORT 
NAS MEMPHIS" 
CT0-0080 

Boring Number 

facility Name 

F•~•~o .. 
. EJH&H GaoiCigi,-t ' 
Ucanaa I·· "~"-

.~'-;"::, _ 

Drilling .. ~·, 
Subcontractor .. 

Dlillirig Method 

Sampler Type 

T~m~/Date Start 

Tme/Date Finieh 

BJMW.2 

North Fuel Farm 
CBuilding N-94) 
NM Memphie~ 
MllingtOfl; ,..,. 

.. 

o-791709 

.JaHary L Alban. 
TN 1011 

Triatate TN1ing 
S.rvicN, Inc. 
&76& Buc:klee,CoY 
Mamphle, TN 

3.21Hnch HSA 

CME &-foot CS ' 

15201071194: .. 

151610711!' 

. :;;. 

SOl~ 30RING 3/MW- 2 
UST's 304. & ~ 239 /,. 

MIU .. INGTO~. 7r,l ( fi902LS \ 
DATE 1NSiAL!..f;O: ;iH /~(" ;•R(JJ. ~1: Cl 

-·····.~ 

B/4/'994 ·lowe '\.M.4E: crm 
·-. • ~· 'Pttr: ... r•--



~ 

2. 
·-' ~J 

--
-

L. _, 
-r 

--
~ 

-

-· 
-

-
. -
-

. -
-· 

-
-

--

,j 

_) 

V·/ELL CONSTRUCTiON LOG. MEM-80-MW-3 

\;AS MEMPHIS 

WELL LOCATION USTs 304 & 1239 

JATE INSTALLED 12 JULY 94 
,. ,· 

":"YPE ·OF WELL 2 INCH ID SCH 40 PVC'· .... 

=--~:~~· OF CASING ABOVE GROUND 2.6 Ft:ET INSTALLATION 
w·---"""'. :.!""'t SURFAC:: ELEV. 274.34 DESCRIPTION -:--- . TO SATURATED ZONE-~--

, , =.o 
..J-· .. 

,- :~= ()::" CASING. ::LEV. • 285.93 DESCRIPTION D:::-0 -H(=-:- \ ~.;.o I . . • J 

~ NO :::;:::-:-=:CTIVE CASING TO? or 

~···n 
- 2.9 = ::..SiNG :..::NGi~ ::> 

-. -- . s:RE::N . - 0 1:"---
_:_ ...... _,-- o=- : :;. . ~~-

CROUNC 0.0 
s z:::-...-v=::: ~~ s:REEN 0.010 :N:;..: s:..oTT::J :: -- SURFACE - 1r . -v 

~· .. ,...-_ "= S..;~~p 3 c ~ ' -- .. ~ v· I i 
--- .. : ::~T~ 30RING 2Q..Q. '-iO:_::: J;AM:::7:::R .,:~ ao-::ow o::- ~ - - ..., 

"' z.· 
PROTECTIVE i I 

:::ov::R -----. !'\-::~VAL :. r: ==-~ ,-,..._ .~ _?r.. n --- I .... -- ... ":....~ ' • -' 
.. 

r . 
- s:q~::~ FIL i:::~ :::ACK 

__ , 
'A.~-- ; I - - ;;; w-- ··----· ...:~:..-· "Z7~ ~ ..._ c: -s:zE ~ !""' /? .... ..J/'? 

I ---' io::: o::- ·s~~ - 2.0 
----- -- ..... - =-r:... ~;:~ L r. ' . - - ----- . ~ - .. r 

'TO= .... - SAN: - -'.0 ..... -;.·-- - s::A:.. ' /4 1~'"':.... :::;;:-~ -,~:-::::- === . --- I I ~ ,. - ...... 

:·...,.!.\.- -v ~s~: 
. 72 3JC:O<~-;-

~ TO"' o::- - 5.C 
-,.., - .... - - '"' ---- SCRE:::N - ~;- --A ----- - :...;- ::-,~ - .:_.- ~ 

t-A 
-;.·--

~Ro~- N/.A. ~ - ~ .!. ::;~:-~- v;xr:...;:: CROUN::>WAT£R ... :9 
.'.,.'~--~:- o=- :::_~::::::MENi 

~ ::~~.v.::!\:'S A~l:::lil!l t•C A30V::- ::::-A· :-,, : :;:- ..... I' - 90Ti0M o;; 20.0 . 
" -SCRE::N 

~ON:R=-r::- DURING :JA" :QNSiRu:- :;\ 

TOTAL D£DTH 23.0 

- -· 
FACILiTY I.D. ~-79~~i9 
J~3 NUMBER C 0- 0 0 

.- --

(N003LS) · 
·USTs 304 "&: 1239 

ENVIRONMENIAL 

ASSESSM£NT 0 LAN 
NAS MEMPHIS 

CT0-0080 

.. MONITORING WELL MEM-80-MW--3 
WELL CONSTRUCTION LOG 



--

1 
..... 1 
Cl 
""I ~ 

~I 
JESCRIP7i0i"'l c~ SUSSURFA:C 

MATER ~LS 

j) 
SURFACE - Gross 

'I 
! 

I· 

!2.1 

1 ' I -
I 

i 
I 

i 

! 
! 

2• 
~ I 

0 
I 

3 
i 

. I : I . 
i 
' . 

B 
! 

. 
; 

' ~ • .3 

i 

! . 
:·a 

. 
i 
I 

~-=·5! 

~ 
I 
I 

I i 
251 

l 
~ 
J 

' ' 

I 
I 

.:!0 0.0-!.0' CI.AY~v SiLT. iAN GRADING TO -..1:-. 
MOTT;.E:D GREY. S:...IGHTLY MOIST. STIFF .. 

56 3.0-B.O' CLAYEY SiLT. GREYISH BROW"!: ;.\ -=-t-t .. 
BLACl< STAINING. VE:n' MOIST, SOFT (WIT;
STRO:-.G !-!'!'ORCC.\~30N ODOR) ... 

8.0-~!.0' Ci.Av~ S:'"L.!, GREYISH BROWN, ~:;RY 
1\AOIS":". SOFT ('A''!'-1 STRONG HYOROCARBC'\ ODOR)~ 

81 1:3.0-~8.0' ::_-_~~,v:_y S:LT. GRE:Y!SH 3ROW\.. VERY 
MCISi. SOrT (N'i"' S"'RONG H'!'OROCAR3C'\ OCCR}. 

~ 8.0-20S S-- -v ;:...;..v, OA~K 9ROWN. ~·:ST. 
!"1RM 70 s- -- :h:7r- ,.,'QROCAR30N Cue=<:. 

Boring Number 

F•cility NIIIM 

F.cility I.D. 

EJHILH G•oloQi•t 
Uc•n.• I 

Drillino 
Subcantr•ctor· 

Drilling Method 

S.mpler Type 

Timo/Dete Start 

TimeiD•te Finieh 

BJM'N.3 

North Fuel Fema • 
C~Jdino N-94) · 
Ne• Memphi•,· 
Mmngton. TN -

o-791709 
.Jeffery L. ~rt 
TN 1083 . 

Trieut• Te•tinta 
S.Nicee,~ 

. 6768 Budd• CCI' 
Memphie, TN 

3.26-inch HSA 

CME 6-foat c;5 

08301071294 

09161071:'" 

~ ..... ~ ... 

• 
ENVIRONMENTAL 
ASSESSMENT REPORT 

SO•L 30R:it\~ 3/MW-3 
;;Si's 30~ & ~ 239 ,4: 

NAS MEMPHIS . 
CT0-0080 

- VlLL1NGTd~. TN(N~aU 
OAT£ INSTALL£0: 7/~2/199i PROJ. J: f 

I ow~ NAME: cr~.;;... 

_, 



f ) 

-. 

( 

) 

w-ELL CONSTRUCTION LOG. N-MW-1 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 13 MAY 93 

TYPE OF WELL ~2:......!.!.1N~C:!.!.H~ID~S:.:::C;:..:H~40~--!P....l:V:.:::C:....._.;;..;-------~--'~--·--....:..·· .....:......--...:..---

1. HEIGHT OF CASING ABOVE GROUND 2.50 FEET 

2. WATER SURFACE ELEV. -273.21 (7/20/93) 
a) -DEPTH TO -SATURATED -.ZONE -. - 13.3 FEET 

3. 

·4. 
a) 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

TOP OF CASING ELEY·' ... 2~8~5 ...... 9~5...:;.._ ______ _ 

PROTECTIVE 'CASING -;-,...,.r.YE::::S::...._,.oJ.@.::NOr-----.......;.;"·;..,--_-_ 
CASING LENGTH· N/A .. ~ 

LENGTH OF SCREEN _1~5::..:..0~FE~ET:..:.. ______ ...:;..--;..,:.-._ 

SIZE\ lYPE- OF SCREEN 0.0.1 0 INCH SLOTIED PVC 

LENGTH OF SUMP N /A 

TOTAL DEPTH OF BORING ...2.Q.Q..HOLE DIAMETER 8.25 

SCREENED INTERVAL 5.0 FEET TO 20.0 FEET 

TYPE OF SCREEN FILTER PACK SiliCA SAND 
QUANTITY USED 544 lbs SIZE 20,/40 U/C ------

DEPTH TO TOP OF FILTER 4 0 FEET -

12. TYPE OF SEAL 
QUANTilY USED 

1 ~4 ~NCH BENTONITE PEl t ETS 

13. DEPTH TO TOP OF SEAL 3.0 FEET 

'INSTALLATION 
-DESQRIPTION 

; .':';' ,.,::... I 

DESCRIPTION D~R:TH(FT.) 

.TOP OF CASING ~ -- · --- 2.5 
-. --· 
GROUND 
SURFACE 

BOTTOU Of . 
PROlECTIVE 
COVER 

TOP or SEAL 

TOP or SAND 

TOP OF 
SCRgN 

i 
' I 
! 
:._- 0.0 

t 
~~ 

~ 0 

!. 
u-. _ 2.5 _.., 

... 

, .. 
--::: 

......... • 
.' .. :~ 
.:~\:._ 5.0 :::: ; .. :. 

.._. ~~-: ..__,., ... 
14. TYPE. OF GROUT PORTLAND CEMENT 

GROUT MIXTURE 93% CEMENT 7% _BENTONITE> BY WT. GROUNDWATER 
. ..__, :! •. ; ,!. , 3.3 

. ~ ;~ ... 
METHOD OF PLACEMENT PRESSURIZED HOSE - ·· 

1 5. COMMENTS l !PGRAD!ENT WEI I 

JOB NUMBER 067-C01 09 

ENVIRONMENTAl 
ASSESSMENT PLAN 
NAS MEMPHIS 

.CT0-67 

....._... ; '"" 
TOTAl DEPTH 

..__, ·.;,.."!. 
:::::::: ;..; - 20.0 

BU.JLOING N-126 
MONITORING WELL N-MW-1 
W~LI,. CO,~STRUCTION LOG 

· xNF01LSJ 



WELL CONSTRUCTION LOG. N--Mw-2 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 14 MAY 93 

TYPE OF. WELL 2 INCH ID SCH 40 PVC 

1. HEIGHT OF CASING ABOVE GROUND · 2.50 FEET 

2. . WATER. SURFACE'. ELEV. _· 268.26 (7/~0/93) 
.a) DEPTH. TO SATLIRATI:P ZONE .. . 9.8 EEEJ 

-INSTALLATION 
-DS:SCRIPTION 

3. TOP OF CASING<tti:y. ~:?~B~4L.!..7~6~-----_,....;;._; DESCRIPTION .. Q.~PTH(FT.) • 

· 4. PROTECTIVE CASING -n·...,...:;.;YEs==..---l.:@)t=:o~---__.;,.-.;,...;.._._; 
c) CASING LENGTH N/A 

5. LENGTH OF SCREEN _1:..::5:;.:.;-.O~FE..:;::.ET.:..------.;...._ 

6. SIZE\ TYPE OF SCREEN 0.01 0 ·INCH SLOTIED . PVC-· · 

7. LENGTH OF SUMP N/A: 

~OF CASING · 

GROUND 
SURFACE 

8. TOTAL DEPTH OF BORING .2.Q.JlHOLE DIAMETER 8.25. BQTTOM OF 
PROTECTIVE 

9. SCREENED INTERVAL s·.o FEET TO 20.0 FEET COVER 

10. TYPE OF SCREEN FILTER PAGK. SILICA SAND 
QUANTITY USED 544 _lbs SIZE20,/40 U/C _ ___,... __ 

11. DEPTH TO TOP OF FILTER 4 0 FEET 
·_ .. 

12. 1Yfl'E OF SEAL 
OUANT(TY USED 2 lbs 

13. DEPTH; TO TOP OF SEAL. 3.0 FEEl 

TOP or SEAL 

TOP OF SAND 

TOP OF 
SCREEN 

14. . TYPE OF GROUT · PORTLAND CEMENT 
GROUT MIXT~RE 93% CEMENT· -7(o:•BENTQN[E ·ey -WL GROUNDWA~ 
MET,HOD OF PLACEMENT PRESSlJR:ZED . HOSE 

15. COMMENTS 

JOB NUMBER 067-C0109 

ENVIRONMENTAL 

ASSESSMENT PLAN 

NAS MEMPHIS 

CT0-67 

TOTAL DEPTH 

·.:..'! 

........ _ 2.5 

•j 
. ) 

3.0 

4.0 

5.0 



/ 

j ) 

'i 
/ 

1. 

2. 
.a) 

3. 

-4. 
a) 

5. 

6. 

7. 

8. 

'9. 

10. 

11. 

, 2. 

13. 

14. 

WELL ... G·ONSTRUCTION LOG. N~MW-3 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 13 MAY 93 

TYPE OF WELL 2 INCH 10 SCH 40 PVC 

HEIGHT OF CASING ABOVE GROUND 2.50 FEET 

WATER SURFACE ELEV. 269.82 (7/20/93) 
DEPTH TO SATURATED ZONE 9.8 FEET· 

TOP OF CASING·. ELEV; J.2r.!io8!:.!5...s;.9~0:..,__ ______ _ 

PROTECTIVE CASING ··.._·....,.......,.:..:YE==S~~@~oOL-------
CASING. LENGTH N/k 

LENGTH OF SCREEN _1::..::5:.:...0:.....:.F-=E::ET.,:..._ ____ _..._ __ 

SIZE\lYPE OF SCREEN 0.010 INCH SLOTIED PVC 

LENGTH OF SUMP N /A · 

TOTAL DEPTH OF BORING .2.Q...Q_HOLE DIAMETER 8.25 

SCREENED INTERVAL 5.0 FEET TO 20.0 FEET 

TYPE OF SCREEN FILTER PACK · SILICA SAND 
OUA~ITY USED 5?14 lbs; SIZE20/40 U/C __ __,__ 

·: .t 

DEPTH TO TOP OF FILTER 4 0 FEET 

lYP E .· OF SEAL 
QUANTITY USED 

1 ~4 INCH BENTONITE PEl I EIS 
2 lbs 

DEPTH TO TOP OF SEAL . 3.0 FEET 

· INSTALLATION 
DESCRIPTlON 

,' 

DESCRIPTION DEPTH(Ff.) ... 

TOP OF CASING r- -2.5 

GROUND 
SURFACE 

BOTTOM OF 
PROTECTIVE 
COVER 

TOP OF SEAL 

TOP OF' SAND 

TOP OF 
ScREEN· 

"""'- 0.0 

_--, 

• • 
~-

- 2..5 

,- J.O 

~- 4.0 . , ...... ..... 
·.:~ 

1'---' ~ ~-':' - 5.0 
1'---' .•• -
1'---' ·~-: 

TYPE OF GROUT PORTLAND CEMENT 
GROUT MIXTURE 93% CEMENT 7% BENTONITE BY WJi.. GROUNDWATER 

. t:::: ~_:; .!. 8.0 

~ ... , 
~.i~ 
~-~,.·! 

METHOD OF PLACEMENT PRESSURIZED HOSE 

15. COMMENTS TOT~ DEPTH :::::::: •. ; - 20.0 

JOB NUMBER 067-C0109 

ENVIRONMENTAL 

ASSESSMENT PLAN 

NAS MEMPHIS 

CT0-67 

B.UILDING N-126 
MONITORING. WELL N-MW-3 
WELL :;qONSTRUCTION LOG 

~ . ,NF03LS) 
~ri.~~~·--OQ/~27. /~g!· ~~.P.:-n"'-WG-N-,AM-4E-:·-06i'7-NWCl;-J3~ 



, .. - .,. ·,· .·.-... • •.# 

VJELL CONSTRUCTION LOG~· N-MW~4 
'l· 

.NAS MEMPHIS USTEAR ~~ -. . .. 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 14 MAY 93 

TYPE OF WELL 2 .INCH JD SCH 40 PVC. 
. " ! 

1. Hf:IGHT or . CASING ABOVE' GROUND 2;:20 F~ET INSTALLATION 
·--- . . . .. 

276.23 (7 L2nL93l :··DESCRIPTION 2. WATER SURFACE ELEV. 
-o) .. DEPTH TO SATURATED ZONE ]].§ F"EEr .. 

.. : DESCRIPTJQN 9:SPTH (FT.) . 3. 
. . 

TOP or CASING ELEV~ 286.5~ . . 
YES ... @ -4. PROTECTIVE CASING ,·. lOP Or CASING ~--·:·-·-. 2.5 

o) CASING LENGTH NZA 

5. LENGTH or SCREEN 20.0 FEET 
GROUND ~ -- 0.0 

6. SIZE\ TYPE or SCREEN 0.01 0 INCH SLOTTED PVC SURFACE - , . . · 
7. LENGTH OF SUMP ~lA 

Ia 

8. TOTAL DEPTH OF BORING ~HOLE DIAMETER· 8o25 . BOTTOM Of - 2.5 
PROTECTh'E .''! 

{ ·g, SCREENED INTERVAL 5.Q EEET IQ 25.Q FEET COVER • • .;. . 
10. TYPE OF SCREEN FILTER PACK SIUCA · SAh!El. 

QUANTITY USED :ZB: lbs SIZE20/40 U/C .. 

I TOP OF SEAL - 3.0 

11. DEPTH TO TOP OF FILTER 4C EEI='T 
'·. 4.0 .·:/ __ ; TOP OF SAND 

, 2. TYPE OF SEAL l /4 lb!CIJ . BE~IO~IIE EEII'EIS .• 
,· I ........ 

QUANTITY USED ~6 lbs 
..,_ .. : 

TOP OF 
.-:~ 
~~: - 5.0 

13. DEPTH TO : 3.0 FEET 
SCREEN ~-

TOP OF SEAL ~ -!"~ r .. 
~ .. -;· 

14. TYPE OF GROUT PORTLAND CEMENT 
I'--' :.~ 
~ ~-.; 

GRO.UT MIXTURE ~J% ~EMENT 7'2 BENIQNITE BY WT. . GROU~DWATER 
-~ ;.•;; ;',!. 11.6 

METf-100 OF PLACEMENT PRESSURIZED HOSE ~.~ 
~-·:·: 

TOTAL 
-I' 

15. COMMENTS DEPTH DRILLED TO 25.0 FEET TOTAL DEPTH t:::::: ~i -·- 25.0 

DUE TO APPROXIMATE 3 TO 4 FOOT INCREASE IN 
TOPOGRAPHIC SURFACE ELEVATION IN RELATION TO 
OTHER WELLS. . .. 

JOB NUMBER 067-C0109 

• 
ENVIRONMENTAL 

· BUILDING N-126 
ASSESSMENT 

( 

l . Jt PLAN MONITORING WELL · N-MW-4 ~ 
NAS MEMPHIS WELL bON_~RUCT1fN LOG 

~- ~ CT0-67 
:~ ... . .. · .. NF04LS 

-~ DATF:11 /17 /9~ l DWG- NAUF: 067NWC~ . 



'· 

WELL CONSTRUCTION LOG. N,.-MW-5 

\. ) 
NAS MEMPHIS UST EAR .. ' 

WELL LOCATION BLDG. N-126 .. .. ,. 
" 

DATE INSTALLED 13 MAY 93 ... 

lYPE OF WELL 2 INCH ID SCH 40.PVC' 
" 

: 
.;_ :·· ~- .. ··.· .. 

! 

, . HEIGHT OF' CASING ABOVE GROUND 2.50 FEET INSTALLATION 
wATER !iuRrAcE 266.01 (7L2oZs3l. \ 

. <_~:. DESCRIPTION 2. ELEV. ; -
o) DEPTH TO SATURATED. ZONE ·l3.J FEET ... • ? 

' .-::, 

,. 
'·.. ' .~. : 

3. TOP OF CASING ELEv. 2§5;19- . ' DESCRIPTION DEf>TH(FT.) .. ~ . 
@ .4. PROTECTNE CASING YES JOP OF' CASING ~ - 2.5 

a) CASING LENGTH N!k ~ 

5. LENGTH OF SCREEN 20.0 FEET 
.. .. GROUND o.o .. - ""!""-

6. SIZE\ lYPE. OF. SCREEN 0.010-JNCH .SLOTIED. PVC SURF A<:~ -
7. LENGTH ~/A 

.. 
OF SUMP 

~ 
8. TOTAL DEPTH OF BORING ~HOLE DIAMETER 6;2~ BOTTOM Of - 2.5 

PROTECTIVE :·~ 

9. SCREENED INTERVAL 5.Q EEET IQ 25.Q. FEEI COVER 4 .I . 
• ,:. 

10. TYPE OF SCREEN FILTER PACK SILICA· SAt::IO -• 
QUANTITY USED 2H: lbs' SIZE20/40 U/C 

.. , 

I \',· TOP 6F' SEAL -. 3.0 

, 1. DEPTH TO TOP OF FILTER ~0 EEEI 

TYPE OF SEAL 
TOP OF SAND 4.0 

' 12. 1 (t ~CI::f BE~IO~IIE BEll EIS • I 
~-.-

QUANTITY USED 2- I s .. TOP. OF ~~~ 
.,,~ - 5.0 

SCREEN ~-
·.· 

13. DEPTH TO TOP OF SEAL 3.0 FEET ,:,. :. .. : 
r-- ... -... 

14'. TYPE ·OF. ,GRQUT PORTI,ANQ CEMENT . ~ 
:.~ 

GROUT MI}(TU~E· 9J~ CEMEI:fi z:; .'BfNTOtj[E.•- BY WI~ GROUNDW~TER ~-.: .!. 13.3 
1'-' :;..·., 

METHOD OF PLACEMENT . EBESS!JBIZEQ .I:IQSE . . ' . r-- i-~ !: ~:. 
~-.;':~ 

15. COMMENTS EXTRA ·WELL PLACED .. IN CONTAMINATION TQTAL DE;PlH t::::::: ~; - 25.0 

PLUME NEXT TO TANK EXCAVATION 

JOB NUMBER 067-C0109 

• 
ENVIRONMENTAL 

. 8.\JilDING .. .. 
ASSESSMENT PLAN 

N-126 
I I·_. ~- . J' MONIJ'()fW~{; ;WELL N-MW-5 

NAS MEMPHIS WEJ,.L C~NSTRUyTION LOG 
~-~ CT0-67 ~ .·. · ·NFOSLS 

. . :=K:>a= 

DATE:11 /17.1JJ3 I DWG NAME~ ut:INm.. 



;--, .. 

WELL CONSTRUCTION LOG. N~Mw-6 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 15 JULY 93 

TYPE :OF WELL 2 INCH ID SCH 40 PVC 

1. HEIGHT· OF- CASING· ABOVE GROUND_'"·· .:Qo FEET 
. . .. . - ·. ;._ ;_ . .. .. .. ~ ....... ·· .... 

2. WATER SURFACE: 'ELEV. 268.28 (7/20/93)-
a) DEPTH TO SAT\.IR!\T£0 ~O~E 13:3'" 'F£0 · 

INSTALLATION 
DESCJ~IPTJON 

··.- .. :- . .;-:· 

3. . TOP. OF CASING:ELEV~ .... 2,w8..J,.,1·~~~?--.....,..,..--~--· . .DESCRIPTIQN .. 

. · 4. PROTECTIVE CASING ··-n·-;.·r.YES~~t?:;::o~-------..-....-
·a) CASING LENGTH N/A' ~ 

5. LENGTH OF SCREEN _1::.:5;.:.;:0:::......:.FE-=ET..:,..... _____ ,_;;.. 

6. SIZE\ TYPE OF· SCREEN .. 0.010 INCH .SLOTfE:El PVC 

7. LENGTH OF SUMP N/A 

8. TOTAL DEPTH OF BORING 2.QJl. HOLE· DtAMETE~ 8.25 

. 9. SCREENED INTERVAL 5.0 FEET TO· 20.0 FEEJ 

10. lYPE OF· SCREEN FILTER PACK SIL!CA,.SAND 
QUANTJlY USED 544 lb:;;.· SIZE20/40 U/G.;..;.:. __ ..;.__ 

11. DEP1'H TO TOP OF FILTER 4.0 FEET 

12. 'TYPE OF SEAL 
QUANTI1Y USED 2 I s · · 

13. DEPTH'JO TO~ OF S~ •· 3.0 FEET 

GROUND 
SURFACE 

BOTTOM OF 
PROTECTlVE 
~OVER 

TOP OF' SEAL. 

TOP OF' SAND 

TOP OF' 
SCREEN 

14. T'(PE OF GROUT PORTLAND CEMENT . . . . 
GROUT .MIXTUijE 93% CEMENT· 7% BENTONITE £3Y WT. CROU~DWATER 
METHOD. OF PLACEMENT PRESSURIZED ffOSE 

15. COMMENTS' ·. ASSUMED :oaWNGRADIENT WEll _.· · 

JOB NUMBER 067-C0109 

ENVIRONMENTAL 

ASSESSMENT PLAN 

NAS MEMPHIS 
CT0-67 . ..! 

TOTAL O£!mf 

)J 

3.0 

4.0 

5.0 

13'.3 

20.0 
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"'lloJ >- ~ 
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"- >-..., loJ 
~,~ ,_ ~ 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

BROWN SILTY CLAYEY LOAM 

WELL CONSTRUCTION 
DETAILS 

r-- 6' PROTECTIVE 
GROUND r:- COVER I. 

SURr ACE LOCKING -c-AP' 
GRCMGl SURF ACE 
EL£V• 282.71 . 

:·-CEMENT I'BENTD'm'E. 
GROOT 

I . . - .._ 4' 1.11. PVC·· RISER 
.:- 55 83 0.0 ·-BROWN AND GRAY M01i1.ED, PLASTIC SILTY CLAY .: 

~ 

-1 

- f-BENTONITE SEAI.i 

-
- 5S 92 0.0 BRoWN AND GRAY MOTTlED. PLASTIC SILlY. CLAY; SUGHllY MOIS1 

l,Q_ 

J 
I IJ ss ·,.J o.o 

i 

] 55 11 001 0.0 

~ ,, 
' I I _; . I 

J I I 
i 

~ 
i I 

BROWN AND GRAY MOTILED. VERY PLASTlC SILTY CLAY; WET 

BROWN AND GRAY MOTTL£0. VERY PLASTlC SILTY CLAY WITH DAR 
GRAY CLAY AT 19.5'; DRIPPING WET 

BOREHOLE TERMINATED 0 20' 
MONrTORING WELL INSTALLED 1/8/92 

£nvlrOfJI'I~ntal and Sa,~tj D~s1gns, Inc. 
BORING LOG AND 

CONSTRUCTION .. · 
.. DE.T-t~sef) MW-5 _ 

OA lE: 02/10/92 I OwG NAME: NASMEM5. I 



.. 

DESCRIPTION of SUBSURFACE 
MATERIALS 

j , I r BROWN SILTY ClAYEY LOAM 

. -i i .· 
j SS 71 0.0 GRAY AND BROWN MOrn.£0 PLASTIC SILTY CLAY 

5 

~ I 

i -I 
I 

i 
I 
I . 

- sspoo o.o 
1.2; ! 

I 
I 

BROWN AND GRAY, SUGKTlY SD.TY AND .SANDY, MQTll..ED 
PLASTIC CLAY; WET; WATER IS RISING IN BOREHOLE 

BROWN AND GRAY, .SILTY, LOOSE. MOTTLED SILTY CLAY; WET 

WELL CONSTRUCTION 
DETAILS 

GROUND 
SURFACE 

-- 6' PROTE:CTI\IE 
- COVER L 

LOCKING CAP 

GRD\mD SURr ACE 
[ltV• 282.71 

-cEMENT IJENTDNJTt 
. ..L GROUT 

- - .c• IJI. PVC. RISER 

- IENTDNITE StAL 

.. I 

ss l100IO.O 

; I 
BROWN AND GRAY, SILTY. MOTTL£0 SILTY CLAY; PARTS ARE VERY WET. 
PARTS ARE DRY 

i 
I 
~ 

i 

i : 

i 
I 

I 

i· 

BOREHOLE TERMINATED 0· 17' 
t.tONITORING WELL INSTAU.ED 1/8/V2 

£nvroiii'Jrn'tol ond Sof:~ty /Wslgns; Inc. BORING LOG AND 
CONSTRUCTION 

DETAYn~40~l MW-6 
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,.. ... 
lol 
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:z: ... 
II. 
w 
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-
-
. 

w >-II. " >-.... w 
> 

w c 
-1 u 
II.. w 
2: C¥. 
c· N \It 

I 

I 
dF-,.. 

DESCRIPTION SUBSURFACE 2: 
II.. 
II.. MATERIALS ..., 
Q 

a:, 

BROWN SILlY LOAM AND GRAVEL - ClEAN F1lL 

~ELL CONSTRUCTION 
. DETAILS 

r-;::::- 6' PROTECTIVE 
GROUND COVER L 

SURF ACE LOCKING CAP 

GROIJND SlRf" ACE 
£ltV• 282.71 

+-ctHENT /BENTDNJT£ 
GROUT 

- f-- ~· LD. PVC RISER 
• SS 83 0.0 BLACK. BROWN, AND GRAY t.tOnt.ED SEI.ti-PI.ASTlC SILlY CLAY 

-
- f.-BENTONITE SEAL 

• SS 100 0.0 GRAY Willi SOME BLACK AND BROWN t.torn.ED PLASTIC SILlY C t.Y 

:1.2. 

-
-

- ss 100 0.0 

1_2 

I 
l I 

l I 

2~ss 100 o.o 

-
-
-
-

~ 

GRAY AND BROWN MOTTlED PLASTIC SILlY CLAY; MOIST TO WET 

TOP 12'" ARE MUD-LIKE SILTY BROWN AND GRAY CLAY 
BOTTOI.f 12'" ARE BROWN AND GRAY PLASTIC SILTY CLAY 

BOREHOLE TERMINATED 0 20' 
MONITORING WELL INSTAL.l..ED 1/8/92 

·f-. 

: ~. 
• E • 

§ I:• I--SAND PACk 
E!o 

: ~ 1-;. .· = .· =. 
• E • 

: ~ ~ ~o.otO" coHTJNUilJS 
~ E ~ SLOT, PVC \lEU. 
! E ! SCREEN 

·: ~; 
. = . 

•! ~ -:-• 

. = ... . § . 
::: . = . . =: .· = . .. = . .... = .. 
~~ .. r. 

EnvtrOIIIWntal and SaFrty ~Signs, Inc. BORING LOG AND 
CONSTRUCTION 

DET~4lm9~ MW-7 
DA1E:02/10/92 I DWG NAME:NASMEM7 



SOUTHERN DIVlSlON l'l·Y~ ~.r·Ali.u..n~ ~u-.u'~'\,J "'IJ~·-
GROUNDWATER -i.t:Oim'ClmNG .WEl;l; JNSTAIU.TION REPORT 
LOCATION;; TANK SYSTEM 1239, NAS. MEMPHIS. TN. 

LOG OF-- BORING NO . .,...!_ '!-;:.!-!1~..;;.__...___ LOG OF WEIJ.. NO •. - MEM-T1239-l 
- .; 

-~ ~ -liE· ; -~ 
;; 0. e. ! ~·· 
0 en 

~// 

YATERIAL DESCRIPTION WELL CONSTRUCTION 
FLUSH MOUNlED 

B~ 10 ('YAHHOI.£ CO~ 
~-·. ) ~ •. 2' • 6. r . CONa:tm 

0.011!1 . , PAD 

... ·/// ,; .. : ·:· / ; 

/// 
/// 
/// 
/ /'/ 

. -. 
~ . ... .. . 

-

SILT. BROWN 

2.0 

.. COARSE. GRAVEL 
3.0 

" -- •.. ·~ . 

SILT• CLAYEY, BRO't'IN. 'tilTH GRAVEL 

6.0 

SILTY, C!J._Y!Y. GilA Y. IIICIST 

12.0 

~24 HOUR WAT[R L..~ 
SILT. Cl.AYEY, GRA':'. '#~': 

1!l.C 

TERI.IIHA :!:> 0 15.0 

. ··- ... 
::.·· ·: · .. ·. 
::.- .· .. 
: :• ·:: ~-

2" PVC S~ 
flO Sl.OT 

:{~ ~ ·r::.oi~:~, ---~LTER PACK 

.. •.• .. ' , f16 gz£, 

::-;: :';.·: . ·SUCA 
. . .... ~ 
.-.s·: -- .. ~: ~-: .. .. .. . ..... 

=:~ :-:= ;~;;;: 1.: , 

14.5 :!? F ~\'! ... 
BOTTOU oF YElL tS:O' 

Boring. Completion .Date: JAN. 3, 1990 Boring Diameter: 6.75• ·_.·. 

Wall Completion Date: JAN. 3. 1990 Ground Elevation: 

Well Development Date: N.A. Top of Casing Elevation: 

Drnling Method: POWER AUGER DrDier: B. ElDER 

Depth to Water. 13.3' Logged by. L RICHARDS ,. 
~~----------~-------~~~~~~·~· --~··· 

-Well Description 
Report. 

A'Doendix :m: 
Release Detection llanual 
NAS M~~phis TN 
April. 1991 



SOUTHERN DIVISION ' '·I~ 

. . . 

NAVAL FAC!UT.£:S ENGIN£:ERINC co .. ui..i.NO 

' 
2l!i:l EAGLE OR •• -P.Q .. BOX .10068. 
~· .. ::. ' ,.., .. .. .. .. 

.. ; · .. ~ . 

(?;' 
\:;.? 

.. 
0 

.. 
T 

1 .... 

' (-I 

'G'' 
1 

®.....____ 

\ 

Well Coi1Struction 
Delails 

,:.,, 

1 

I 
I 

T 

. '· . ~t'ELL. N'UMBER ___ M_EM_-__ T_l_23_9_.-:-_1 

1-3-90 
ci'A TE OF INSTALLA liON'-' ....:;.··...._. · ---'"'"------"': 

1. Height of Casing ot>ove gra:ur:ld· ___ 2.,_• _;._'n...;;.c .... ~..:.e...;;.s __ _ 

2. Depth to first Coupling2 =... .:....:· S::... . ...:..·f..;;.~.,.:..·---.,._......;.___. _____ _ 
'j :\i . .- < ·:::. ~-

2.s ·.fi:". 3··.o i::. Coupling In t ervol 0 ep th s -.,"-_;_----;-.:..._....;,..:;__....;;._ __ 

15.0 ft. 

o· ·· 2 5 .:.:.. ..:J. Totci length of Blenk • •p;, · · '~.. , 
. . . .. , -~ .. · :; 

4. Type of Blenk Pipe _.::.S.::.c.:.;.he:.~P;:.:.·u:..l::..:e:.,.;. ·...,:4..::..6·_ .. ~;...;,.'·:..:'c::..· __;... ____ _ 

5. Length of s·cre~n 12.5 ft;. 

6. Type 0 f Sc:-een ~--S~c:..:h.=e.=d.=u~i..;::e;._d..:..;· O:;;,··..,;_P.:..V=-C-:-. ~( .:;G..;,·..;::O:,:.l:...'_' ..:s:..·;..:· :::..:::..:...) ....... 

0 .. Le!19th of Sump----

let::! Depth of c ........ ;--"' .. "·': 

_.: c;:,....,..==,... 
v. -'-·--·· 

-. . : .. :~::--:-:::er 

, - ~ -. - ---........ . -· .. 

~) 
7 i~ e of S c; e e :1 Fil:::: __ __;:,.:0::..· u:..c.:..-_r...:t.:..z_.:.s...:=._r....:::__.._ ____ _ 

1 ... ~;. .: - :· . ..) ' =.! =· 
C~.:c;,~lty Used __ -_-_._w_-_._-_ .• S!z~ ----... '..; /C ---

Ge=~h To Top of Fite; 
t 
1 .:._ 
.,_ I I.• 

B"'- ~-= ,,~ . .~ ,.. · _n .. cn; ... _ :De . ::.:s -· : ;,;:; e c., ;:; eci ___ ..::..::.;.;.~....;....::....::__._.:..._~-=-------

1 r.= ::.. 3 
u~ec ------·-w_J __ ·~~--·----~-:---~---------

cf Sec: 

Cer.;ent.' 
TJ?e of Grout __ ~-----------------------

· 1oo:~ · .;,. Grout Mix~ure ~, _:__ _______________ _ 

Pour Method of Plocem e!'\ t_......;;..;:..::..:.. ____ _;,_ ____ _ 

Release· Detection Manual 
YTYC New, Orleans, La ..... _ ... 
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SOUTHERN DIVISION. NAVAL. .r·a~.a.u:.u~ .tU't~~~~~·- ------·

GROUNDWATER llONITORitf~'-~~--··INSTALLATION REPORT 
LOCATION. TANK SYSlEt.4 1239, NAS, MEMPHIS, lN. 

m 
-~ 

~ 

-

LOG OF BORING NO. -:A:..:.:2=------ LOG OF WELL NO; MEM-11239-2 

d 
ID 

! 
/// 
/// 
/// 
/// 
/// 
/// . • . 

~-- llATERIAL DESCRIPTION 

SilT. BROMI 

SilT, CLA 'lrf,. BRO\IIH 

i9.0 

_ Boring Completion Date.: JAN. 9, 1990 

Well Completion Date: JAN. 9, 1990 

Well Dewlopment Dote: N.A. 
- -. 

DrDIIng Method: POWER AUGER 

Depth to Water. 12.5' 

WELL CONSTRUCTION 

Boring Dlamet~·6 • .75• 

Ground Elevation: 283.~8' 

Top of Casing Elevation: 

DrDier. B. ELDER 

Logged by: L RICHARDS . 

--

2" PVC S~ 
flO SLOT 

, . 
.... 

-Well Description 
Report 

Annendix :m: 
~ ·ij~ ~~ Release Detection llanual 
•i ~~ NAS llemphis TN 
~ ~ ApriL '1911 ...___ 



SOUTHERN DIVISION 

NAVAL F"AClUilES ENGINEERING COMMAND 

2155 EAGLE .OR., F';O; BOX 100~8 

CHARLESTON;- S.C.· 29.411...,.006_8-, 
:'I" .-.-.-•..• ~- ...•. 

I i 
'·J:·:·:·:·@.·.-r:.:·:·:·:·: ~~~ 

. . . . 2 .. • .. z"z"z . • • • . . • . • • ~ s 
••••. ·- ••.••• -':"'0 
•••••4••,•••• /.ZZ 

r

•• •• ·• •• /./.Z 

·::::r::::·::· /~0 
·:::r:::::: /.--::;~ .......... ~~ 

••• •• •• •• /.ZZ 

I 
··:·:·:·:·:·:·:·: ~~~~:) . • • . . . • /. /. z 

·::::: .. -:~0 
...... /,~0~ 
• • • • • z'/. z 

I ••••• :\::\: 
I •••• /~~ 

' I 

-- ....... 
~ i L----.,f"": 
"---"' 

Well Cons~ction 
DetailS 

WELL coNsl'Ru'cllON -oET AILS :· 

\\'ELL NUMBER --~ME:.:.;M:....-T.:..:l=2=39._---.2 

DATE ()F INSTALLATION_-_ 1_-_g-_.g..;..o __ _ 

1. Height of Casing above ~jround_~2--.-i_nc .... h_e.._'·s ___ _ 

2, Depth to first Coupling :..2 :.;· S::....o..f..=.,t.-·; --'-----~.,.-----
.-

Coupling Interval Depths __ ._2_·_5-:-···_f_t_._,•_s_._o_-__ . ~_. --~ ·---

15.0 ft. 

3.-Totd Length of Blank Pipe 2.5 f:. 

4. Type of Blank Pipe _..:.S:..c:..h;.;.e:..a:..·u:..· .;.1:..e ..... ,...:.4..;;.0__;_F_'.':..C _____ _ 

5. Length of Screen 12.5 ft. 

7. l...ength of Sump __ o __ 

- · · 0 ·· , - · 15 f·t.~,·.c· ·1 ~ -_,_--_.-•• =-~--.~=- .... ;: -:. i c'tc: ep\n oi :::cr1n9 -

~C. -:-/=~ cf Screen Fiiter _____ Q;...u_a_r_t_:::_s_;_-_.:_ ........ ___ _ 

1 , 6 ~ - - 3 ,· -= ---_;., · ·o ' ... · Size· ___ -.;.fc __ _ 

. -... .L 'j I. • 

• - -:-;:~ e bf Sed ____ B_e_n_~_:>_n_. i_t_e---'p'-.e_i _1 :_-'"". :_· _........,. ____ _ 

~ . .. U . 1. OS ft. 3 , 
_:,;cr~~;~y sea-----------'-~-------

Tc Tep· of Sec! _o n:.. 

Ce!T!ent 
-:-::?; of Grout------+------------

teo:~ Grout Mixture ____________________ __ 

··:Pour 
Method. of Placemen~---------------

Release Detection Yanual 
YTYC New Orlee.ns, La 
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SOUTHERN JJiVJ.:iiU~ ~AYAL.t ~~w.u....&..L~ .&:unun..........,.w..·- ----·-

m 
;; 

§ 
1----

GROUNDWATER · MONl'J.'()RING WELL INSTALLATION REPORT 
LOCATION TANK SYSTEM 1239, NAS, MEMPHIS, TN. 

LOG OF BORING NO . .....!.:.A3::::..----- LOG OF WElL NO~ MEM-T1239-3 

-a 
d § CD 

I Cl't 

/// 
/// 
/// 
/// 
/// 
/// . . 1.2.0 

lJ.o 

lu 

llATERUL DESCRIPTION 

Sll 1Y BROwN 

SILT, ctAYEY, BROYIW 

SllT,,ClAYEYb CRAY.._.!"'OISi 
SUGMT HYOR CARS._... OOOR 

~ 24 HOUR WATER LEVEl. 

'!i.O 

TE'RI.IIH.-,1'([) 0 1!i.O 

Boring Completion Date: JAN. 9, 1990 

Well Completion Date: JAN. 9, 1990 

Well Development Date: N.A. --. 
Drilling Method: POWER AUGER 

Depth to Water: 13.8' 

WELL CONST.RUC~ON 
FUISH WOUtmD 

~ID (I"'ANHOL£ CO'vtR 

-;:J 2" X 2" X 6° 
CONCR£'1E 

0.0~. ~ PAD 

.. 
:\·.":-: :~ 
;.·= .: :· 
.. •. 

·.:::· .:··.: . 

.. _/_::·\ 
. : ... · ;:: : 

(;=> -- . 

._':_·.~ .... )~:-, 
14.5 ... . J.= ·= ·:. 

. :. .·. 

2" PVC SCREEN 
f\0 S\.OT 

eonow Of' YIUI.. t5.o' 

Borln9 Diameter: 6.75' 

Ground Elevation: 283.64• 

Top of Casing Elevation: 

DrUier: B. aDER 

Log9od by. L RICHARDS 

.-. . 

.~ 

-Well Description 
Report 

Appendix :m: 
~ll**:l~ .. , Release Detection Manual 
~"' I HAS Memphis TN 
~ ~ April. 1991-..._. 



SOUTHERN DIVISION 

NAVAL F"ACIUTIES ENGINEERING COMMAND 

,21.55 EAGLE OR •• P.O. BOX. 10068 

I 

I" 

'· ,.,. .. 
; 
; 

I 

. CHARLESTON, S.C •• 294eU..-0068 
p ,. .-.-. 

;;,<' . 
. r 

0 
\._./ 

I 

{-;\ 
0 

r 
I 
I 

...... l -:-:-:-:-::=-:·:·:-x ------'-! 

I 
I :::::::::: :::::::~: 
! 

..... . ...... 
·.·:::.c:::::s·::.·:: : 
:·:·:·:·:-~·::::. 

(=;'. 
'-'. 
'---....-' 

T 

0i 
I 

- ----- .. ·-·---- ... ~. 

Well Construction 
DetailS 

MEM~ Tl239~:f 
WELL NUMBER-------

1-9.,.90 
DATE Or INSTALLATION _____ _ 

1. He!ght of Ccsing ·aoove grounc ____ 2~·-1-:-·n_.c...;.:_'1_e_s ___ _ 

2. Depth to first Coupling ::.2..:... =-5 .... · •.;_,·-=-i.=-··--,-..;,.,....-...,.-----

2.5 -- ~.·c· --coupling Interval. Depths ----'---·_,_-_____ _ 

15.0 ft. 

3. Totcl Length. of Blank Pipe 2 · 5 -

4. Type of 6lcr.k Pipe Schedule 4~L~·.:.: 

5. Le:-~~th of Screen 12.5 T!. 

6. Type 

0 
1. Ler.~th cf Sump ----

. ,.... -· I"""':..·-· 

•· 

- . . - ~--· ..... 

- O.~.:art: :_-::-.:: ...... ;y;:: cf S::-ee:-1 iHter------~--------

i •. 

. -' 

.. ..... 

.:.;. 3 
II ' 14.65 I~·.-,,._ 
t_SeC .,..-..--· -----~~.;:,.~ ----

= -

Oe;:>th To Tcp 
1 .:.;. of Fit er __ -__ ,_~.._. 

Ben~o~i:e pel:::z 
. V!: ~ c ~ S e:: ---------...:..-----------

1 a· .:. 3 
Ct:cr. ~ity :..: sec ____ ._=>_;_ ... _. ------------

c f Sed __ c_.-_,_~ t_· _. 

Cement 
T)pe of Gr=~.:~---------------------------------------, .... _ ... 

100% 
Grout Mix::.:re -----------------

· F "' · Pour Methoc oi lccemen---------------

Release Detection· :Manual 
YTMC New Orlee.!l.S, Le. 
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::SUU'i'~ .U1~.£.:).1U.L't .lU'-'...w, ~·A"'.......,.. ........ -··--·-.---
GRQUND'WATQ ~ONITORING WELL INSTALLATION REPORT 

m 
i: 

i5 
~ 

LOCATION TANK SVSTEM 1242.--NAS. MEMPHIS, TN. 

LOG OF BORING NO. _A!:!.1!..------ LOG OF WELL' NO. MEM-11242-1 

~ -
d I ID 

~ 

. JlATERIAI.. . DESCRIPTION ~ CONSTRUCTION 

~-0 

7.0 

15.0 

SILT, CI.A'I'tY, UGHT BRO~ 

CI.A.:YtY, SIL 1Y, BROVIN, DRY . 
WOOERA'It: Hl'DROCAASON ODOR 

SILT, Q.Ayty, NOlST 
NODERA'TI: H'I'OROCARBON OOOR 

... ····... -·- .;·: .. 
2" PVC S~ 
flO S'.O'T 

'!"ERioiiHA-:!0 0 15.0 BOT'TOU OF WELL 15.0' 

Boring Completion Date: JAN. 4, 1990 Boring Diameter: 6.75• 

Well--Completion Date: JAN. 4, 1990 Ground Elevation: 283.90' 

Well Development Date: N.A. Top of Casing Elewtibn: 

Drilltn"g Method: POWER AUGER Driller: B. ELDER 

I 

Depth to Water: 14.6' Logged by. L RicHARDS .. 
~::-:--__;....---~, ---...:.:.:!:::..:.!:..:..:.::.:.:::.::.:_ __ ~.-

Well Description 
Report 

-·. .• 

Release Detection Manual 
NAS Memphis ·TN 
ApriL 1991 



. ?·.i 
,., .. ·; 

DEPARTMENT OF THE NAVY 

SOUlHERN DIVISION 

NAVAl. r ACIUTlES' .E.NCJNEERINC C,OMMANO .. 

1 

I 
I 
~ 

I 
I 

i 

I 
I 
I 
i 
i 
I 

' 
; 

21.S5 E~.C'"E, . .OR,._ p.o. BOX 1006a'': . 
...... , ·' ._,. ,.. . .. .;; ... ~.... -···.-. -· 

CHARI.~Tdkfs.c: ~9411;;_00~8. 
. ~--
... 

..~ ... · .. ·:'-\- . 

Well Construction 
DetailS· 

·· .. · 

. (;::', 
~; 

! 

' 

WELL NUMBER MEM-T1242-l 

1-4-90 
tiATE:,'·OF:··tNSJALLATION _. ~~-:--------

, .:• . ·:· .. :.{· 

1. Height of Casing ab~ve grounc __ 2_._i_r_.c_h_e_s ___ _ 

Coupling Interval Depths __ .2_._5_-_~--~ ·-· ,_5_. 0___.;...;7._~_. __ 

15.0 ft. 

3. Total length of Blank Pipe 2.5 r:~ 

4. Type of Blank pipe _...:S:..:c:.:.;h~e~d=-u·l.:.;e=---.. .:..:~ 0:...,. ~·:-_·· =--__ ,__ __ 

1.2 •. 5 ft. 5. length of Screen·..:.',_;;;;.;~...,.,..--
.. 

E. Type 0 f screen _ __:S:..c:::.i":.;.. e::.d::.· u.::;..;..1 "'.;;.-_..;.4.;;.0....;...P..;.'!.;;.C_~ _;_:_. ::.: ::.l_"_ . ..;:s..;.~.;;.:.;;.:..:..)_ 

0 - Length of Sump ----

- ~· Q_.uar~z s~:-.: ., I'.~Pe of Sc:-een iilter __ _.;:.._._~---------
J. . .• . 

Oucntity Used . _/.-
·-.' .... ---

1 7t. Depth lo Top of Fite~ ----

- ,... Be::~onite. oeii::: 
, 1 /?e of :::::ed ---~:..:..:..:.:..:.:._:..::;....:..~.:..:..~-------

1. 05 :• 3 Oucr. tit y lJ sec _____ ,_ .. _. ___ _..;..;...__ ______ ~-

De~th lo Top of Sed __ o_._ .. _. 

~4. lype of Grout--~~C_e~_;:_e~n_t ______ ~--------------

Grout Mixture ______ l_o_o_~--~----------------------
Method of Plocemen~ __ P..;;o.;:u_r ________ _ 

Release Detection .Manual 
YTYC New Orleens, Le. 

.... 



{ 

SO~ JJ.L Vlll!U.h .ruu JU. of .&...u.&..a..&.o~.:.~W ..... u\J .... ,.....,._ ·- - - -- -

GROUNDWATER· MONITORING 1IElL INSTALLATION REPORT 
LOCATION TANK SYSlEM 1242. NAS. MEMPHIS. lN. 

LOG OF BORING NO . .,..:A~2=------ LOG OF WELL NO. MEM-11242-2 

4.0 

7.0 

MATERIAL DESCRIPTION 

ClA 'It\', SIL 'IY. UGHT BR~ 

ClA'ItY, SIL'IY, BRO.,..._ I.IOIST 
SUQfT HYDROCARBON OOOR 

SILT, CI.A YEY, I.IOISi 
LIQDERA TE HYDROCARBON OOOR 

WELL CONSTRUCTION 
FlUSH I.IOUNm 

~10 (lt.IANHOLE CO~ 
........... ) . 2' X 2' X 6" 
~ CONCRE:TE 

0.0 ~ •• PAD 

Boring Completion Dote: JAN. 4, 1990 Boring Diameter: S.oo• ·· 

Well Completion Dote: JAN. 4, 1990 Ground Elevation: 

Well Development Dote: N.A. Top of Casing Elevation: 

Drilling Metifod: POWER AUGER Driller: B. ELDER 

~=:::::: ...... -0-ep_th_t_o_w_a_te_r:_. -N-.A.--:~------~Lo:.:g:ge;;.;d:.:;bY.~·.,:L:..:.;Rl:,:CH~AR:.:.:.;D:,:S:,_....;. ___ ...J~ .. ----~ 

,.wen Description 
Report 

A'DPendix ::nr 

.' 

Release Detection Manual 
NAS · llemphis TN 

April. 1991 



SOUlHERN 01\/ISION 

NAVAL F"AC:unEs ENCINE:::RI.NC COMMA~C 

21.55 EAGL-E OR.,_ f'~Q. 80?'( 10C6B. 

1 

I 

® 
I 

CHARL!:STON, S.C. 2.9-4-11-COSS 
. ·:-·, 

., .. -,_,_ .. 

J. 

! l 

0i 
I 

"(" 

·------- -------

Well Construction 
Deta:Lls ·-

I 
@ 

T 

. Vi"EL.L NUMBER ~ ME~t.;;n 242 .. 2 

1-4-90 
G . .!.TE OF INSTALLATION__; __ __.._--

2 in=hes 1. Heicht of Casing acove ;round ____ .-.:. ___ _ - . ·-
2. Depth to first Coupling !:::.2~. 5::.-..:.f.:::.t.:..· ---'----__;.._ __ _ 

Coupling Interval Depths --2-·5_f_:...,.:_,_:_.o'-----;-_~----
15.0 ft. 

..... Tote! Length of Blank Pipe 2.-: 7: . 

A 
-;-. 

'"' ...,. 

c. 

7. 

Type of 6Jcnk Pipe 

Len<;;th of Screen 12.5 ft. ~-· 

Type of Screen Sched!Jle ':.~l!l 

Len<;;th of Sump 0 

Depth 

. --·---::-''"'. 

C:u::ntity 

. - ... -- --

-i 4. 65 I = - 1 

[l_., .. _r-_' I • _. ..... •e.:""= ... ; /....., - --"----- -·-- ---- - / - ----
1 ~ ~ .. 

:..ep•~ Tc Teo of Fite: ___ _ 

Ber:t~ni~e ::: .::; -·· ~y~ e of Sec! ___ ...:.::.:.:..:.=.-..::..;;_...:...__.. ________ _ 

1 r: .:_ 3 
Cucn tity L:sec ___ -_. -~_v __ • _ ... _. ------------

t. --..~:;:'r: To Tcp of Sec! ____ _ 

~~- 7ype of Grcu~ ___ c_e_~_;e_n_~_· --------------

100:~ Grout Mixture ___ ..:....:~--------------

Method of Plocemen t_..-:P..:c:.:u:.r:.__ ________ _ 

Release Detectio!l Yanual 
YTYC New Orlee.!l.S, Le. 
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SOUTHERN DIVISION NAVAL. FACILITlES ENG~u vu~'.&.J 
GROUNDWATER MONITORING WELL msTAI.LATION REPORT 

·--- ·-. - - .. 

'~ 
a: 

. ·;= 
~ 

-

LOCATION TANK SYSTEM T1243, NAS>MEMPHIS, TN. 

LOG OF BORING NO. _;A:-:.1:....----- LOG OF WEU. NO. MEM-T1243-1 

J ..... 
e ~ 
m a.· 

! i 

llATERIAL DESCRIPTION 

... SILT, a.AYEY, UCH1 BRo:MI 

8.0 

~24 HOUR WATER L~ 

15.0 

SILT, CLAYEY. BRO"M;, loiOIST 
SUCHT HYOROCAR!ON cicOR 

Boring Completion Dote: JAN. 5, 1990 

Well Completion Dote: JAN., s •. 1990 

Well Devel_~~rnent Dote: .... ... .... 

DrBIIng Method: PO~ .AUGER 

Depth to Water. 8.4' 

WELL CONSTRUCTION 

-·~:·- .:·:. 
2" PVC SCREEN 
ilo SlOT 

·: :. . .;.· 
: :• ·:: :. ... . : ': 

-···.· -:·.·- ~··· 

· .... :::- ·.-:,· 
.. : ....... :J.---'- f'IL. i'ER p ACI< 
·. · · - :~<· . f'l6 SIZE 
:·'· • ' SIU:A 
::: . :·;:: ·::: = ;~-:': : 
... . .... .. -····: 

BOl'TDM Of 'Aa1. 1 5.0' - -

Boring Diameter: 6.75"' 
Ground Elevation: 284.43' 

Top of Casing Elewilon: 

Drlller: B. ELDER 

Logged by. L. RICHARDS 
.... 

_.. 

"' Well Description 
Report Release Detection Manual 

NAS Memphis TN 

Annendix :nr April. 1991. 



'-'.;...,;- ~;"·'·'·~·~ ........... ,.~·: ' .. '7"' •. ·-

NAVA.i.. F" ACJL,111ES ENCINE:O::RINC CCM~.A~O 

2l~5 EACI..C: OR., P.C. SOX 10062 

,CJo;A?.L.::~iON, S.C; .2.9Li1."-006S' , 

··~· ., ... 

.... 
:,.!,:..:..;,:.~.t--.~--.'/..J,_~~: _, 

I 
~· 

. f .1 

i 

0f 

®-

Well Construction 
Details 

\.· ... 

.. ·; 

"):: 

. ·: ~ .:--: . . ··~ ' . 
'J·'.·.:·.;. .. _':;_ . 

: .... MEM~·T1Z:4·3"l't: .. r.:·~· li i ,; .•' 

.... ; 

±:s-9·6 
DATE OF INSTALLATION _____ _ 

J 
1. Height of Ccsing above groun.c __ :-',·-· • ..... ir""'.c~O.:....e_s ___ _ 

r; .... •-/ 

? r:: ~.' 

2. Depth to fi;st Coupling:.-.:..· -:::..· .... r.:....-.=;.;.:...· -----....-~----

Coupling Interval Depths _-....;.._2:....· .. ,_ ..... ~_:r .... t., . ..;.' .... ·;.;;···~:..· ·...:0:..·· _-.:...~.:.t.:... __ _ 

15.0 ft . 

3. Total Length of Blenk Pipe 

4. Type of olc:ik 

Length 'Of"Screen 
f'' 

··} 

0 
1. Length cf s~~t~:;: -----

. ~. 
; L.~ 

• L 
I .• 

Total Deptb . - . 
o~ ::=::-::-:c 

--___ . _:...:::..:- - : ::~·:~-=~ ..;-;..._..;.~.:..;:-:..:::--

... ·:..' -

-. . ... •• .. ' ... !4. 5C 7 - : ..... _. = ·-. I 

-------, :::::,: ---- 'J I : ----
. 
' --Depth To Tcp ~i r:t~r ____ .;_ 

- • ,.. · !),.o_n,;,._':)n.;,-_: "'- .. -' }? e c; :::eel ____ -:..::..:.:..;:.:·..;...;~.=.....;:.,.~~-.:.·.:-_..,... ____ _ 

C:pth To Tc~ Ci Se~i -.,.--0-•_-..:."-· 

- C:mer.~ t)'?e of Grcut _____ _..;. ______ _.:.. ____ _ 

•. 100~~ Grout Mixture __ ..,;,..._..;...; ____________ _.;. __ 

Method of P!ccemer. t ___ P_o_u_ .. _. -----------

Release,- Detection Manual 
YTYC New Orleans, La 

• - ~· .. l'\l'\4 . 

\ 
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SOUTHERN ,PIVJSlON ;NAVAL. t.A\JJJ .• U~ .1:1.&.-.U.Ul~ ... , ... ~---·
GROtnmlfATER:~KONl'l'O~G WELl.. INSTALLATION REPORT · .. ·. 
LOCATION TANK SYSTEM T1243, NAS, MEMPHIS, TN. 

. •. ·. " : . . . ~ . . . 

LOG OF BORING NO. _,A~2=------ LOG OF WELL NO. MEM-11243-2 

J.L\TERIAL DESCRIPTION WELL CONST.RUCnON 
FUJSH WOUNTED 
WANHOI.E COVER 

2' II 2' II 6" 
CONCREl£- . 

r.• PAD . 

. 

SILT, ClAYEY, UGHT BRO.,. 

7.0 

~24 HOUR WATER L..CVEl. 

15.0 

SILT, CLAYEY. GRAY. 'i'rr. 
LIOOERATE HYOROCAR90N ODOR 

lc:RLIINA I r.D • 15.0 

~-~--:: : :-;: 

2" PVC SCR~ 
'flO SLOT 

• '·.' · ~-- nl'rtR PACK . ··-·.·: ·· ··. · .. · fl6 SIZE 
::.;: : ';.·: SIUCA 

::.:: - =.>:= 
.. -:·:.:· ... 
=:\' =\.: 
·::·: ~ .·:::-

14.5 . . 'r= :, :_._ . 
. :. •.· .. 

Bor~g Completion Date: JAN. 9, 1990 Boring Diameter: &.is• ·. 
· Wetrcompletion Dote: JAN. 9, 1990 Ground Elevotlori: 2~.20' . 

Well Devel~~~ent Dote: Top of Casing Elevation: 

DrUIIi\g Method: PO~R AUGER Driller: B. ELDER 
t 

~::::::::--D-~~~--t_o_w_a_t_er._._s_.s_·~ .. -------------=~:g~g:•d~bY.~·~L~m:CH~AR:D:s~_.._ ____ _J. 

~Well Description 
Report 

Appen~ix :m: 

·" 

Release Detection llimual 
N.AS ~emphis TN 
April. 1991 



Df;PARTMC:NT 'OF Ti-fE ·NAVY 

SOUTHERN OIVISION 

NAVAL F' ACtLITIES ENG:NE:E:RING COMMANO 

· 21!5 EAG:...:: oR • ." P.'O. 30X 100se· 

CHARLtSTON, S.C •. 2.S ... 'l.l-006.S .. ~ .~ 

-i· 
1: 

j: 
'· I 

T 

®-

Well Construction. 
DetailS 

•._,.,. 

' ,. 
.. 

1. Height of Casing .:ebove·· ground __ ,_. _,_·n_._c_h_e.;;.s __ _ 

.2. Depth to first Coupling ::..2.:..:. S~f:...:t::.: .. _ ........ ..;.;.,........;;.... ........ __ _ 

CD.uoll·nc I ~ ... rvcl 0..,"11. .. ., 2.5 it .• :·.o ;:. . - n ~- -:-- •• , ______ ........::_;_:_.::.....~.::.....--

15.0 ft . 

.l. Tc~cl Le:.;th of 2lc~i< ?:p·e 2.: 7'-. 

4. Type c-~ 3lcnk Pipe ·_....::.S..:c:..:.h.:.:'e:..c::.·-=u..:l...:e~-,...~,.~-·-· .:..;..:~.:..::::...:.: _____ :_ 

5. Len~;;th c::. -~ _"/ • :; cr _cree:-: -=..;..;·--l·: ... · 

c 7 S =:-e en -.._..:S:...c::.:.:~..:=..:d;;.;· u::.;·~i ..:e;._-~-~..:~-· ..;:-_'~.'.'-::.:_;.f..:::.-.:.J..::~'l:..'_' ~s.:.:..:o::.~:.-.:..) ... 
0 7. Le:-:c;;t:-_ :~ Sump _____ ..;.... 

;:: 

• r 

. ~ 
1--:. 

cf --------· ···-

.... ,..,. 

-- -:..::7:;.::::'"' - ., -.. .... 

.· ~~ -~ - -
------·---~---~-· s~~:= ----···.,; _ _.,:-

-- 1 f:. :- : c::: ---"----" 

.... -- .,) C\! en:::.,.. ~)sec' ______ '_'-_·.....-.· _____ ........._ _____ _ 

leo of ;::. e::: _...-...;0:..__,_::.._. 

Ce:r:e!"lt : ype d G~cut ___ ,...._,.........-_...,..._--:--,...,...-------

Grout M!x~ure __ ._l_o_o_:~~-______ ......._. ___ _ 

Me th c c Of PI cce:":1 ~:-: t _ __:P_o~u.:;__r _____ ,__ ___ _ 

Release Detection Yanual 
'~ r~ 1i.t;..;..;. n-,-..... ........ T .. 

" 
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ww- w •• ......,.. ...... ..., •• ----· _ ·-- __ _ 

GROUNDWATER MONITORING WELL INSTALLATION REPO.t:n· 
LOCATION TANK .. SYSTEM .301. NAS, MEMPHIS, 1N. 

LOG OF BORING NO . ..,.A:.,.:.1:--,.---- LOG OF WELL NO. MEM~T301-1 
.·. 

! llATERIAL DESCRIPTION WElL CONSTRUCTION 

-

-

l.O 

,., n 

SlLT. CLA 'In'. WllH PEA eRA VEL 

SILT; CLA'ftY, GR~Y 
t.IODERA'Tt HYDROCAR!!Otl ODOR 

SlL TY, CLA "r'EY, CRAY, MOIST 
t.IOOE.RA T£ HYDROCARBON ODOR 

ll2:..24 HOUR WA'TU L..~ 

~LT. a.JIYEY, GREEN. wtT 
· .SJRONC HYDROCARBON ODOR 

,.:_o 
TERI.IINAi!O 0 \~0 

Boring Completion Date: JAN. 5, 1990 

Well Completion Date: JAN. 5, 1990 

Well Development Date: N.A. 

Orilllf"!g Mett!od: POWER AUGER 

Depth to Water. 1 2. 7' 

.. Well Description 
Report 

Appendix :m: 

... ·. . .. 
.. ~::· - .:·:. 

··>.- ·:·~:;~ 
~. :. . . . : : 
.-;;·:- !•;, 

z• ;.vc s~ 
110 s:.c-:-

·:·;·;·. -:-· ~:~·:.:!+:· --"'FU.T::..'I i'AO< ';::: = .. ~~c~ 
·:·-·:.: 

;::·;·, - :=~_··~· 
.·;.·:- .·:-· 
.. ·=- ::· 

·~ ~ ... : - .·:::: 
\4.5 -= ··.··: 

• •. I •:'~ _.•' 

BOTTOIA Of: .WEU. 1~0· 

Boring Diameter:. 6.75• 

Ground Elevation: 2SJ.aa·. 
Top of Casing Elevation: 

Driller. B. ELDER 

Logged by. L RiCHARDS 

.-.. 

(11)~ Release Detection Manual 
~~ ifl JJt NAS llemphis TN 
~ April. 1991 -



DE~ARTMENI OF THE NAVY 

.SOUTH£~N _ OIVlSION · · .. 

NAVAL f"ACIUnES- ENGINEERING COJ.A!otANO 
.- ·' -~ ';··~ ... ,·. ·: '·· ·-~-.:···. ~ .· .. -~ .... _ .. ·:,·.-' .... 

2155 EAGLE-oR., P..O. BOX 10068 

CHARL.ESTq~,;- ~-·~· . 2.9 4~ 1-0068 

-~,_. 

1 i 

!. ! 

Well CoJJ.Struction 
Details 

® 

3 

WELL CONSTRUC110N DETAILS 

WELL NUM~ER MEM-T301-l 
.. -~~--

'i-15-90 DATE OF INSTALLAT10N ___ _, __ 

1. Height of Casing (]bove ground __ 2__,.i_n'_c_.he.;..· s ___ _ 
. . ·... . ··.":::· 

2. Depth to first Coupling 2:::..:·:..::5:...:· ';.:..·f~t.:.... · ____ __;, ___ _ 

Coupling Interval Depths 2 · 5 ft · , 5 · 0 ft · 

15.0 ft. 

3. Total Length of Blank Pipe 2. 5 ft. 
,: . 

4. Type of Blenk Pipe ~;::.S;::.;ch:.:.:e:.::d:::u..:.l.::.;e~.:...-4.:.::(1::-.::··~PV!..!C~~---

5. Length of Screen 12.5 ft. 

6. Type 0 f screen __ S=.:c:.:.h.:.:e:.=d.=.u l;.;e:....-;4:.;;0_P;..;V:..:C._. .._( O:;.;·:..:O:.:l:...."_s:::.;l~o:.=t.!..) _ 

7. Length of Sump _ __;;,o __ 

8. lotcl De;;th of Bering 15 ft.Hole D!cmeter .§. 

9. Depth To Bottom of Screen 15.0 ft. 

10 T • , F'l' · Ouartz sand . ype c~ _creen Iter--------~----~-----------

. 3 i16 
Oucntity Used 14 · 66 ft. Site_,,..---U/C __ _ 

11. Depth To Top of Flter 1 ft~ 

i 2. Type of Seal Bentonite o:eUets 
;,~ .. 

Qucntity Used 1.05 ft. 3 

13. Depth To Top of Seal 0 ft. 

Cement 
14. Type of Grout--------------

Grout Mixture ____ 1_0_0_~-----------~ 

Method of Plocemerit_.._:_P;;.ou;;.r~--.:....-.....:... ___ _ 

Release Detection Manual 
NAS Memphis, Tn 

... -....:.-

\ 



I 

~VU.&.~\ JJ.J.t.6.1J.A.IJ• .. ·~~··- ---------
GROUNDWATER llONl'l'ORING _ _JYEI.L mSTALLATION REPORT 
LOCATION TANK SYSlEM 301, NAS. MEMPHIS, TN. 

LOG OF- BORING NO . ...:A~2=:----- LOG OF WELL NO. MEM~T301...,.2 

~ 
~ 

i5 
~ c 

~ 
m 
;! 
rn ,,, ,,, , ,_, --.... ,,, 
/// 

,/// 
1--oV/// 

/// 
/// 
1.. 

-

! -
I rn 

3.:0 

6.0 

13.0 

MATERIAL DESCRIPTION 

Sll.T, BROWN 

Sll.T, CLA '1t'l', CRAY 

S!Li. CLAYEY; GRAY, I.IOIST 
SUCHi HYOROCARBOI' OOOf! 

SILT. ::.A YE.Y. CREE.'i 
~ SUCHT HYOROCAR90N ODOR 

~ 2-' HOUR WATER !.-'.--..:::.. 
15.0 TERWIN~";W 0 15.0 

Boring Completion Date: JAN. 9, 1990 

Well Completion Date: JAN. 9, 1990 

Well Development Date: N.A. 

DrDJ1ng Method: POWER AUGER 

Depth to Water: 1 4.8' 

-Well Description 
- Report. 

Appendix lii 

WELL CONSTRUCTION 
FUJSH WOUNlD> 

8~~10 (ILIANHOl£ CO~ 
~1 2'~<2'1<6° 
-~ CONCRE"T£ 

0.0 -;± PAD 

-, 
·' 

·!··: ,...,.,.;,._ -~-!---2· ?VC SCR~ 
flO S.OT :·\:- --.~-·:· 

.· :. 
:•·· -· 
·: ·: ~ ·;::. 

: ·:.: -- ... 
1-4.5 -_::::~o= '.':-:-

. : -~-.-: 

Boring Diameter. 6:75• 
Ground Elevation; 283.63' 

Top of Casing. Elevation: 

Drfller: B. ElDER 

Logged by. L: RICHARDS 

--. .t· 

Release Detection Yanue 
NAS Memphis TN 
April. 1991 



DE?ARTME:NT OF THE NAVY 

SOUiriERN. DIVISION 

NAVAL rAC:U":i<:S ENCINEEORINC COMMAND 

:Z:!~ E.:.ci..:: OR., P.C. SOX 1(1068 

C:-if(?.:..E:SJ::N. S.C. 294-11-0068 

i 
.l 
I I. 
I 

,-:::::-., 
, -\...,:. 

<: 
~- ! 

:'' 

··-.../ 

' 

Well Construction 
Details 

,.-;::--. 
~; 

J. 

I 

I 

~~ . . 

l 

WELL CON-STRUCTION· D£1AIL~· 

WELL NUMBER _ _:.M;.:E:.:..M-..:.T=-:30::.:1~-2=-· _ 

0 A 11; Qf }N S T ALLA Tl ON ___,lui.J!.9f--f9~0-· ---

1. Height of Cosing.:.above·. grollnd _ _,....2_._.1_·n_c_h_e.:..s.:..-__ _ 
,, 

2. Depth to f:rsi. (:oupling2 :::..:.;·,s~'f~t:..:' . ..,.._ _ _:;_,.. ____ _ 

Couplins Interval Depths ...,.... __ 2_._5_7 __ -:_ . ..:•:...·_5:...·-· _O_f.:.t_. __ 

15.0 ft. 

·'· .. -total L-,.. .... ~:.. ,..: P'c"'!. p:,;;~ l.5·--=:. 
w ... =·;':' ... ·' wl. '-' "'"' ··-•:--r- ~=..:..::..........= 

A Type cf ? ip e _.....;;S:...c:...h~:e;;;.r..;;~.;;u:...\;..;:e::.;··...,.·-L..::.::...·· .:.~..:'··..:·c~:-____ .:__ 

' ; . :: 

i? -5. Lengt!-1. c; S::::-een ...,....;;;.·.;;-...;'...;!:>:...--.:....'·: • 

.... T)tpe 

c 

.. ·-

.... -.:-:;-.-:::: ·- I II._ 

... ,..,.. -
__ .!._'-"_-_:_: __ • _-_· C::'-- _-___ :_; /: ---

• ._ ..J 
cf Fl~e: ___ . ......;.'_ ... ~_. 

~e~-:~ni~~ --~----c; ::: -e :: ____ :.....;.......;...,...._...;...;:............;.--.....;...;;..:... ______ _ 

! . as -- .) CL!Cr: t::::r ;_·sec _____ ....,.... ____________ _ 
..... , 

•·-<: 

of s e =: ___ a __ ._!.._. 

Ce:nent 
o7 G:-:!.; t ----:---------:-----:-~------

100:~ 
Grout M:x:ure __ ~------------------~----------

Method c f ?lccem e:-. t __ ?:...o;:;.::u...;..r _________ _ 

Release Detection Manual 
YTYC New Orleans, La 



t l 

' 
J 

li.Jltttl ..................... , ~·~___,. • ..., ... ··-··-- ---·---· 

GROUNDWATER MONITORINc;; 1tELL INSTALLATION REPORT 
LOCATION TANK SYSTEM 301 I NAS, MEMPHIS, lN. 

LOG OF BORING NO . ....;A:;,;::3~.......;._--- LOG OF WEU. NO. MEM-T301-3 

~ 3. IL\TERW, DESCRIPTION WELL CONSTRUCTION 

3: 
d g 

j5 m t ~ ! ., 
/// 
/// 
//) 
/// 
/// 
/// 
/// 
/// 
/// 

1---

SILT BRO'iltl 

,_,_(') 

SILT. c:..AY£Y, GRAY 

11.0 

SILT. C"..AY£Y. GR~JI. W~T 

1~.0 

TElUAINArro 0 :!.0 

Boring Completion Date: JAN. 9, 1990 

·Well Completion Date: JAN. 9, 1990 

Wall Development Date: N.A. 

Drilllryg Method: POWER AUGER 

Dapth to Watar: 13.6' 

~Well Description 
Report 

Appendix :m: 

fl.USH MOUNTEtl 

BRASS~IO (_loiANHOl£ COV£R WARK 
2"x1'x6• 
CONCRm 

0.0 ~-;;, •• PAD 

}:-:= \: 
:·:.:- .·:·.:: 

14.~ ~ ·=::-. ';. ·:· :· ~-· 

2' ?VC SCR$'1 
f10 SLOT 

sonow or WELl.. \~.o· 

Boring Diameter: 6. 75• 

Ground Elevation! 2BJ:ss· . 
Top of Casing Elevation: 

DrUier: B. ELDER 

Logged by. L RICHARDS • 

- -·. 

·~-~ R-elease Detection llanue.i 
~ ~ · S, ~AS Memphis TN 
~ ~'IJ April. 1991 -



DEPARTMENT Or THE NAVY 

SOU1l-IERN DIVISION 

NAVA~ FAClUTIES ~NCII'JEERING COMMAND 

2~.55 EAG;!: __ J?B··- .P.o: eox 10068 
-.~··. - '.... '-~ 

tHAR!.~sToN;--s.c. ~9+1,..:.oo6s_ -
;~ ~ 

i r 

I 
® 

.... ~·:::.: ...... r-:-:~~ 
~-- ·····-...-.:····· 

l -:-:-:-:-:==-:-:-:-:-: 
I ·.·.·.· .. ·.-·:: ... ·••. 

·.·.· .. ·:.==·.:.·::. ._._ .. _·:.==·-·::: .. 
·.·:.·.-.==·::.·:. ' :-:-:-:-:-==·::: .. 
. ·.·::.-~.--·.:.·;· 
:: .. ·.·.·--·-·:.-: 
:::::-::.\·: 
:.·:::==::::::: 

:::::~:::: :::::_~:-:-~: ____ c;. ......... __ ......... _ c-
T_ ~I :::::::::: l._::-_::_:._·_::-.:: 

·.--,! ·:·:·:·:·:! ,_._ '--1-'j' -
'--"' :-:·:·:·:-i 

-L'-----~·7-·~x~~~~ 

- •': .. ·'· ·. 

Well Construction 
Details 

-- WELL coNsfRu'c110N DETAILS 

\VELL NUMBER MEM-T301-3 

DATE dF INSTALLATION~;;.;.;.....---...,.-.· ..... 

1. Height of Casing oh{ive grounc __ __;2_i_nc_:_n_e_s __ _ 

2. oe·pth. to .-fit.st' Coupling·2 :::..:.•·.:::S:;....;f:.;.~~---------...;:,;-_____ _ 

Coupling Interval Depths __ 2_._5_-_f_t_ . ..;_'._s ........ o __ r_-_t_. __ 

15.0 ft. 

~ -
.3. To tel Length of Blenk Pipe -! ·: I \oO• 

4. Type of Elar.k Pipe Schecu! = 
5~ Length of Screen 12.5 ft. 

n 
I. Le~gth of S!.;mp ---'"'--

I~. 

-·--- : : :-:-. : : -= :-- ..;-;;._-.=..:.. . - -c; =cr~r.; 

. . .... - -
;_ : p ~ :-: T c = : : : = r:a c: S -: !'"-=-: :-: _ _..;!;.;;:;_·..;·;;._-__;;_..;_ __ 

r · · 14.55 7:.-c· ·-- · · ,_ 
~'Jc:-.t!ty Use':------- _:=e __ _.__ -·_,,._ ----

i -
S:~th Tc Tcp cf F"ite; ----

1.:: ·~--:~.;cr: t::y U .,_.,_..: ___________ .;,_ ______ _ 

r:- --
:-::;~h t c lc~ cf Se~i __ ... _-__ 

. G . Ca~ent : ;,pe oi -rc~: -------------~;,__ ____ _ 

Grout Mix~ure ___ l_o_o_:~--------..;....----

- · · Pour Method of decem er:: __ _::...;,_ __________ _ 

Release Detection Manual 
YTYC New Orleans, La .. ~ ...... 

\ 
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) 

~vu·J.·~, u.u~.a.v.a.l ""'~'.nw ........ ___ -·--·--·· 
GROUNDWATER l.t:ONITORING .. 'WELL. INSTAlLATION REPORT 

m 
3 

; 
-

1---

•. .. .. ~ ~ - -

LOCATION TANK SYSlEM 304, NAS, MEMPHIS, TN. 

LOG OF BORING NO. _A:..:.1:..-..---- LOG OF WEll.· NO. MEM-T304~1 

~ -e I m 

~ 
/// 
/// 
/// 
/// 
/// 
/// 12.0 

17.0 

MATERIAL DESCRIPTION 

SILlY BRO~ 

COARSE GRAVEL 

sit.f. a..Am. allo~. 'MlH cOAiist W.vn. 
SUGHT HYDROCARBON OOOR 

st:.. T, C'..A 'I!:Y. CRAY. hiCISI 
UOOER,o, i! HYDROCA.'\SON OOOR 

11.9' • '2" HC'JR WATER 1 ~ 
12;0 

st:..i, ::'..AYEY. CRA'r. ~o~:IS: 
SIRON:: HYOROCAP.SC" C.:CR 

l1•.o 
Tt:RIAIHA :!:' 0 ~.5.0 

Boring Completion Date: JAN. 9, 1990 

Well Completion Date: JAN. 9, 1990 

Well Development Dote: N.A. 

DrRIIr.g Method: POWER AUGER 

Depth to Water. 1 1.9' 

'WELL CONSTRUCTION 

::·== .. 
. ·::-\ = ··. 
--- .. · 

. . ..... = -:·;. 
:::;.- -s·;_ 

-:·_·- :··· 
::-:- ·-:· 

2" ?'1: ~::R~ . 
11 C S'.OT 

.- .. .-. · : = ~-- Fl:..i!!'! ?AO< 

';.::: .·.·. ~~c~z:: 
-:·=·:-: 

........ ·;·. -: 

·.· -- =·-. 
-.:.-., 

·--·= ··. 
14.5 f= .: ·:. 

. : 

Boring Diameter: 6.75• 

Ground Elevation: 28~.34' 

Top of Casing Ele.Vcltlon: 

Driller: B. ELDER 

Logged by. L RICHARDS 

··Well Description 
Report {1. ~·~\i~~~~~ Release Detection lla.nual 

~: · r~ N.AS llemphis TN 
:'· 

Appendix :m: ~ J April 1991 
~ 



SOUTHERN DIVISION. 

NAVAL: FACIUTIES ENGINEERING COMMAND 

I 

i 
i 
' i 

. ·.· 

21~5 EACLE DR .• P.o.:'sox ~006~ 

CHARLESTON, S.C. 294H . .,.0068. ;.· - .. ';; '"-"'" ,; .- ' ' . .. 
·~ :: 
-~·; 

I 
<" .. , 

® 

l 

.l 

T 
/C:'-1 

\2)! 
. I 

®-

Well Construction 
DetailS 

r;::-, 
. c' 

. '-··· 

WELL NUM 8 ER _._...:;M.!!.E.w:M-:.JT~30~4;;..;-....,l_ 

DATE Of INSTALLATION --1-19-1-9-0-~-
-~ 

1. Height of Casing above g'round·,_··. _ _:z;.;.· _~..;.r:.:..c:;.;.r:e.:..s;:..· __ _ 

2. Depth to first Coupling 2:...-:....:S~f.::.t:.....':_ .. -....,---....._....._ __ 

Coupling Interval Depths __ 2_·...;~_. _~_. ';_;_:_._0--...;... _ .. _. __ 

15.0 ft. 

,., ~ 

3. Totcl L~n~th of Blenk Pipe -=l...,_.-==-'-· ..:.---=-

Schedu·1 e LQ .... :_ 4. Type of Elcn~ Pipe_.....:::..:::.:.:.::..::..::...:..=._-=.....:......~------

5 L ~' - c::: 12.5 f"'" . eng~n oi _creen ...,....:;.;:;~~;...~· 

o. Type c f S cr~ ~n --=S.:c~h:.:e::..;d:.:u~l.::.e.....;4..:C);.._P_':.../.::.:_.;..;...:_...;:_ ·;...·_· _-::;.' ..;.~ ~=.:.:.:.)_ 

0 1. Len;th cf Sump __ .;;..... __ 

- - • i"\ , - • 15. ft.·.-:~-.·~ -_:-_-:-_-__ .:.. ___ -:~ ..... .: ....... ~ c. i c-:.:i ue;: ::-: C7 =cri:1£ - _ 

_i) 
~C. Type - O_u::::: :::~: c f S c;:e;; r :1 ter ___ ....:..;.._....:....~.:_ _______ _ 

i 1. 

. .:... 

.. 
I~~ 

14&EC .: .. 3 - ; 

Cucnti~y Cse~ 
I 1,.. Sl:re 

,..,. 
- : -

1 .:.:-

De~th To !c~ c7 Flter I·~ • 

- · '"" - ~~!'\::en i te :_ e: : ::: : :•? e c 7 ::::; ec: ----=--..:-~-:.::.;:.:..:...=..:_;:..:....:_.:...:.:.._ ______ _ 
~ 

. l.Q5 ft . ..: Qucn tity t.Js:c __ ..:..,.;,__ __ ..:_ ____ ...;...... ______ _ 

Sec: __ a __ ;._-_. 
. G . Cement 

1ype Oi -::~•---~----~------------------------

Grout Mix:~.;re ___ l_O_O_:'_~--------------

· Pour Method c.f. Placemen: _ __;:...:;.;~----------

Release Detection Ya..tlual 
YTYC New Orleans, La 
A-~· ,.,...~ .. 



\~ 
~ 

' 

I 
J 

J 

a;)VU.l..tl.&!~Nl .&./J.I.I.WJ.\JJ.l .l.lAI,._,. .,,..,.,. ___ -·--·---

GROUNDWATER KONITORING WELL INSTALLATION REPORT 
LOCATION ~TANK SYSTEM 304, NAS. MEMPHIS, TN. 

LOG OF BORING NO . ...:A~2=------ LOG OF WEU. NO.- MEM-T304-2 

~ 
3: 

~ i= m 
fu ~ 
Q .en 

/// 
/// ,.___ /// 
/// 
/// 
/// 

-

-~ MATERIAL DESCRIPTION 
.,.;; 

12.0 

3.5 

SlL1Y BROWN 

COARSE GRAVEL 

SlLi, CLA~. BROYIW 

SILT, CL.A~. GRAY. IAOIS1 
MODERATE H'mROCAASON OOOR 

51~1". CLAYEY, GRAY. £" 
SiRCNC HYOROCARECh XCR 

TERI.IIN.Lot.:> 0 15.0 

Boring Completion Date; JAN. 9, 1990 

Well" Completion Date: JAN. 9, 1990 

Well Development Date: N.A. 

Drnling Method: POWER AUGER 

Depth to Water: 12.3' 

-Well Description 
Report 

Appendix :nr 

WEll, CONSTRUCTION 
FlUSH MOUtmD 

BRASS 10 (llotANHOI.£ COYER 
MAR 

2'x2'x6" 
.J. CONCRETE 

0.0 ~··· "'' PAD 

Borln9 Diameter:· 6. 75• 

Ground Elevation: 2eJ~B3' 

Top of Caain9 Ei~vflUon: 
Driller: B. ElDER 

Logged by: L. RicHARDS 

:z• PVC S::RE::N 
flO S:.OT 

-. .ft' 

Release Detection llanual 
NAS Memphis TN 
April. 1991 



~~·. ··. 
. . ~ ·.· ·. 

DEPARTMENT OF" THE NAVY 

SOUTHERN 01\/IS:ON 

NA\fAL rACIUii~s- ENCiNEERJ:i:to COMi.4ANC ' 

_:t~s:~Ac:J::~-?~~;:~~~;_-~0)( _ 'OOf!,~t 
,!=HARLESTCN ••. S.C. -29-4-~'-0068-

···-·. 

1 

l 
... ~ ... .l 

I :-·.:\ I ::\ 

-· :,··:·· --- ! 

I. 
,::---; 

I' G 

I 

I 
I @) I 

1: I 
1- I 
l T 

0J 

WelL Con.sti:uctioh 
Details 

... ~ -·. · .•. ; 

-WELL' CONSTRUCTlON --DETAIL,$ _ 

WELL NUMBER MEM-T3~4 -f-

-~::" 1~9-90· 
o ATE- OF . l~fSTALLA TION _;__;_--.--+-~--

1. Height of Casing above gro·unc __ 2 __ - _: __ -t_.:_:--...:.::....~----

2. Depth to first Coupiing 2~: S~_.""'f...;:t""". -...... ·: ----:-----

2 .'5 f:. -Coupling lr.iervcl Depths---.,.------------

15.0 ft. 

..:.. ·To tel Len;th of Blenk Pipe 2-5 ;: . 

4. T:,'Pe of Blenk Pipe 

5. Length of Screen 12.5 ft. 

6 _ T _yp e 0 f screen ---=-c:-=c_h..;e_d...;;u;..l.;...e.:.,_-4...;;0_-_;::_··;..' :;... _;;...~ ;;...· -==-=':;_'_' ..;·;;........;·;...;;...-__ 

0 
1. Le:'1gth of St1:-np -----

c Tc 

_____ .,. 

- -- .. ---
... - - -... --... - ... JJ 

- • c:: .Qucr_. ~:. s=~= i :,·p e c r _cre-e;. r_;:: e r --~,;._.....;. _____________ _ 

Qucntity Use::= 1 ~ ~~ -- 3 -
__ ~_-_::_0_'_'-_· Size---- - .. ---: ----

' .. De;:>th To To;:> of rlter __ l __ f_t_. 

- ? ·-· 

--. ' 

Type cf Se~: ______ a~e_n_t_o_n_,~·_t_e __ o_e_l_-_;~_-____ : ___________ __ 

i a- ft.3 Oucn tit y Used ___ -_. _:;, ________________ _ 

Depth To Tc~ of Se=: ____ O __ f_•_~.._. 

i 4. Ty? e of Grout ____ c.,..e_m ....... e.,..n_t.,..--------~----------

Grout Mixture __ _,1,......0_0_:;__,... ______ .,....... ___ _ 

Method of Plocem e;. t __ -_P_o_u_r ____________ _ 



) 

Installation 

· Identification Date 

Injection Wells 

PES-INJ-1S 19-Jul-00 

PES-INJ-ID 19-Jul-00 

PES-INJ-2S 20-Jul-00 

PES-INJ-20 20-Jul-00 

PES-INJ-3S 23-Jul-00 

PES-INJ-30 23-Jul-00 

PES-INJ-4S 23-Jul-00 

PES-INJ-40 23-Jul-00 

Monitoring Wells 

PES-MW-1S 18-Jul-00 

PES-MW-ID 18-Jul-00 

TABLE2.3 
WELL CONSTRUCTION SUMMARY 

NSA MID-SOUTH SITE N-6 

MILLINGTON, TENNESSEE 

Top of Casing Screened 

Northing Basting Elevation Interval 

(State Plane) (State Plane) (feet msl)a/ (feet bgs )b' 

392214.45 815028.46 293.44 55.0-65.0 

392214.45 815028.46 293.44 75.0-85.0 

392219.89 815042.45 293.20 44.8-54.8 

392219.89 815042.45 293.21 65.0- 75.0 

392224.65 815056.27 293.09 55.0-65.0 

392224.65 815056.27 293.12 75.0-85.0 

392230.14 815070.41 293.44 45.4- 55.4 

392230.14 815070.41 293.40 65.0-75.0 

392115.58 815062.15 293.37 45.3- 55.3 

392115.58 815062.15 293.33 70.0-80.0 
l · PES-MW-2S 1-Aug-00 392229.39 815038.32 293.38 55.0-65.0 

PES-MW-20 1-Aug-00 392229.39 815038.32 293.32 75.0-85.0 

PES-MW-3S 24-Jul-00 392235.18 81505239 293.39 45.0- 55.0 

PES-MW-30 24-Jul-00 392235.18 815052.39 293.40 65.0 -75.0 

PES-MW-4S 21-Jul-00 392241.32 815036.00 293.34 55.0-65.0 

PES-MW-40 21-Jul-00 392241.32 815036.00 293.34 75.0-85.0 

PES-MW-5S 20-Jul-00 392250.05 815029.07 293.27 45.4-55.4 

PES-MW-50 20-Jul-00 392250.05 815029.07 293.27 65.0-75.0 

PES-MW-6S 22-Jul-00 392251.69 815045.97 293.28 55.0-65.0 

PES-MW-60 22-Jul-00 392251.69 815045.97 293.31 75.0-85.0 

PES-MW-7S 21-Jul-00 392273.12 815033.08 293.10 45.0-55.0 

PES-MW-70 21-Jul-00 392273.12 815033.08 293.08 65.0-75.0 

PES-MW-8S 22-Jul-00 392321.46 815011.22 292.94 55.0-65.0 

PES-MW-80 22-Jul-00 392321.46 815011.22 292.94 75.3- 85.3 

007Gl5UF 19-Mar-96 392229.59 814956.53 292.91 40.0-50.0 

007Gl5LF 19-Mar-96 392221.04 814961.17 293.36 90.0- 100.0 

a/ feet msl indicates elevation in feet mean sea level. 

S:\ES\REMED\737490\02000\WORKPLAN\Nsa-n6 4-11 

Well 

Diameter Stratigraphic 

(inches) Intervale/ 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvi ai 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 

2.0 Upper-Fluvial 

2.0 Lower-Fluvial 
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i ,-.· 

'~ 
' 

·_. EnSate/AI/en. ,&, Hosball · 
. i·-:>· . • . . . . " .. ·. ~; · ... f .. 

. Log Qt Monitoring Well OBMW01S 
., . ' ... .:. <. ·.:..... . -.,_ ~ . . . . ·-·. . -~- . ' . 

.~t. ~~ brC!""l'.,.~·~· ' .... 
contains sullr~ ·~~se: noOIIes; . 
fr011 12'-15". · ·· /. ·'" 

•' .. 

ML 

~ .. 

3 70 BG 
·Sit. •oderete yelowbh brown: .c::onteiM ~ 
gravels fro• 19'-20'. · 

-i 1<40 Bl; ,....Uf---11--------------~-----1 
End of bortna at 20' • Monitoring wei In 

place on 3/07/oS Clue" to the absence of 
groundWater. Nell wes dosed by ctllng out the 
well end grou~ up the rnalnlnO borehole. 

j_ 

'PBgtl I ... ; 



76 BG 

ML 
.:-·:': 

snt, yellowish brown to •oderate bro~~tlP"-22') 

\ ... ·:_·, 

End of bOring at 20'. 

1'· ..•. 
T, 

·~ ) 

1 

Page 1 of, 



.,;··, --;'. 

'· ·.·Sit. '~loMbh brown strNiced w/ veiOMtsh :g,ay. 

1 100 8G 
Moist at t2'. · · 

2 t26 86 

3 82.5 86 

ML ' -

.. 100 86 

1 
' / 

6 100 8G Sit, yelowfsh browri-to •oderate brown,; (18'-22') 

Encl of t>OI'InQ at 20'. 
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Eo Sa f~/ At len & Hosha/1 Monitoring Wetl 08MW01F 

50 BG 

··110 BG ML 

3 ;70 BG 

~;- _ pEOLOGIC CESCRlPTION 

Siil,yei(o~!shJ,rown, mi)tlled yeUowlsii'iQ(a'YJt 
cont~ns small iron.., nnmganese noduies'Sm'oi~t 
from 12'-15'. ·-· . . :::.~H~ 

' . :: '{ ~- -. { 

;gh~ .· 
';·~ ;: . :. -; 

Silt, moderate yellowish brown: contai~~J~¢ 
gravels fro111 19'-20'. . ~ '1 { 

'. ·:-1' -~:~ 

'- :,. 

4 -140- . BG ~.4+__,.-+..,..,..-.,.,. .. ,..........,_= _ __,..._ ,.....,. .. _...,...,--.,.,.._ -_.,.-_ ---. ..:.;..;;.:;..;;.---~1?1 

5 22 BG 

6 150 BG GM 

7 100 BG 

8 110 BG J..IA.L.l.l---1 

Sand, silty with gr~vel: moderate reddish brown 
to dark yellowish orange, wet. 

Same as above with gravels increasing in size 
and slightly less silt and clay. · 

'0 

15 ., 
0 
N ....... 
g 

' )) 

Page I of 2 



EhSafe/AIIen & Hosha/1 Monitoring Well 0,8~W01F 

( ) 

>-
·~ I GEOLOGIC CESCR1PTION WBl. DIAGRAM 

i 
Ul ~ 

Clay, silty, soft, mottled very pale orange to 
pale yellowish orange. 

.! " "' 0. 

Sand, laminated, mottled very pale orange to .!!! 
"6 

medium reddish orange. At 48.5', change to u 

dusky yellowish orange fine sand with silt.· .!:! 
0 

GM :J: 

9 100 BG 1 
End of boring at 50'. 

I J BG = Background (ll ppm) 
\ 
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EnSafe/AIIen·& Hosha/1,- ·Monitoring Well 0.8MW02F 

GEOLOGIC EESCRIPTION-

SJit, yello"!iSh browl) streak!'!d. w/ yellowiSI:I gray, 
moist at 14'. - - -

1 -• -75 BG· 

ML -~ 
100 BG 0 

C' 

J 
100 BG 

Silt. yellowish brown to moderate brown. (17'-22~) 

4 100 BG 

iii 
0) ... 

Sand, silty with gravel; reddish brown to reddish .!! 
5 87.5 BG 

orange, fine to coarse grained, chert and quartz c 
gravels. (22'-35') .2 c 

Ql 

GM 1 
6 100 BG '1:1 c 

Ill 

"' 0 
N ...... 
2 

Sand, fine, silty with clay and ferruginous j 
7 ItO BG 

nodules or chips, laminated yellowish gray, olive 
gray, and dark yellowish orange. 

End of boring at 37'. 

40 BG ,. Background (ll ppm) 
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EnSate/AIIen & Hosha/1 Monitoring Well 08MW03F 

(_)' 

I § 
~ 

l 
1 I GEOLOGIC £ESCRIPTION ~ WELL DIAGRAM 

~ -' ~ M ~ ~ 
Silt, yellowish brown strea~ed w/ yellowish gray. 

a a' Moist at 12'. 
100 

2 125 BG 

3 62.5 BG 

BG = Background (l1 ppm) 

Page I of 1 



EnSafe/Allen & Hosha/1 Monitoring Well OBMW04F 

GEOLOGIC CESOUPTION 

Silt yellowish brown streaked w/ yellowish gray. 
Moist at 12'. 

100 BG 

2 100 BG 

3 100 BG 

100 BG 

125 BG 

ML 

6 tOO BG, Silt, yellowish brown to yellowish gray, mottled. 

7 100 4.5 Silt, moderate brown. 

125 BG 

Sand, moderate brown to reddish brown,_ very 
silty, contains scattered gravel. 

GM Sand and gravel, reddish brown to yellowish 9 100 2.5 
brown, chert and quartz gravels up to 3" In 

10 100 BG 
longest dimension. (27'-29.5') 

Silt, clayey, with iro.n stones (flat, not gravel), 

ML dark yellowish orange, moist. (29.5'-34') 

11 100 BG Sand, very fine with silt and clay, mottled 
yellowish gray to dark yellowish orange, 
moist. (34'-40') 

SP 

12 90 BG 

, 
c: 
Ill .. 
0 
N ..... 
e 

1 

iii 
Ill 

"' 
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LJ 

(008GM10LS) 

LITHOLOGIC LOG FOR HONITOR,WELL GH-.10 

Description 

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

Clay, pliabl~, loose pack, brown •••••••••• 

Clay, pliable, loose pack, gravelly, 
brown ••••••••••••••••• ~~~ •••• ~~~ ••••• ~ ••• ~ 

Sand, medium ·grain, clayey, -gravelly, 
orange •••••••••••••••••••••••••••••••••••• 

Sand, medium grain, clayey, orange •••••••• 

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

)Clay, firm, dense pack, slightiy gravelly, 

) 

gray .•..•••••••••••••••••••••••••••••••••• 

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

Clay, gravelly, medium pack, gray ••••••••• 

Depth 
. (:ft) 

0 

10.0 

20.0 

25.0 

30.0 

33.0 

40.0 

43.0 

52.0 

-
-
-

-
-
-

10.0 

20.0 

25.0 

30.0 

33.0 

40.0 

43.0 

52.0 

53~0 

Thickness 
(ft) 

lo_.;.o 

10.0 

s.o 

s.o 

3.0 

7.0 

3.0 

9.0 

l.'O 



: . . GERAGHT·Y & MILLER, INC . 

WELL LOG 

r( _.!='ROJECT: AJ ... l- -"•=fb'.s> DA"it: (,- t'!- JS SHEET:_._, -OF-

l 

{. I 

' 

LOCATION: M•''''"'\~"" i c.•-.1-r "~~ 

WELL NUMBER: i,. \~ ( M~''-"b) 

SAMPLE DESCRIBED BY: ~~(~. 

SAMPLE DE-SCRIPTION · 

~\ t'~ I ~aLl'- fwft..J ~n:sw, 

DRILLING CONTRAC70n: A-r. ~ .. \\. (! 

DRILLING METHOD: -:::";:.. '.;.;.';:..~ ·-'~..--;....;•::.:~~-

SAM PL lNG METHOD: -.il~::o· --~r~\L.~~o-~;a.;u;..;..,_,;~-'a;~_~_s_. 

''::"· DEPTH .. TERV~L. _T,..ICKI 
(F!!:":' ~ (F"t: 

-~ .U 4&:._;,£.. · 6,.T "-•OSL .· A.o.l1) ~£'7'"' A-'t l:S" '~ •. , 1<1- IS 

•• • 3o~'T . "':"I '-Af.C. E. cS ~~ ~ • (._,,.,u .«-- ... · .. 
~AL\N' -=·~..,_,..,. •t~ :j 

G jl 31 

C.\a'f, ~•r- 1 L-a.c. f-"-, ou~- ~\._,. 

«.'~ C\ (• ·. I 1 
~I •'JI Se ... l~l ... ·--s .... J I . 4e.,..U I a--1. ~··~ 

.. 

Vo- V:$ 

'f,_ vr. 
· 'ts- ~sa. 

·ft.· 51 

,\ II 
/ 



1 

I 

l) 

·I 

) 

/· 

(OOBGM11LS) 
LITHqLOGIC LOG FOR MONITOR }'iELL GM-11 

····clay,· pliable, medium pack·,· brown ••••••••• 

··Clay, Pliable, loose pack, brown ••••••••• > , ___ _ 

_oe~t~ 
(ft) 

0 12.0 

12.0 - · 3o.o · 

LITHOLOGIC LOG FOR MONITOR WELL GM-12 
(008GM12LS) 

Description 

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

Cl" 
- .......s;...·-
. '=' -·. - . . . . . . . - -: - - ... . -.-....-.. 

Clay, pliable, medium pack, very gravelly. 

Clay, sandy, medium grain, gravelly, 
orange •••••••• ~ ••••••••••••••••••••••••••• 

0 

Depth 
(ft) 

17.0 

22.0 - 24.0 

24.0 - 28.0 

Thickness 
( ft) 

12.0 

18 .• 0 

Thickness 
( ft) 

17.0 

s.o 
2 .~o 

4.0 



: . . GERAGHTY & MILLER, INC . 

WELL LOG 

..-:-~. JIROJECT: N!S-. M .. ~).,~~ 

·LOCATION: &\K!ei~.., "tH - --...}..,-'9 

DATE: ~;..:\';1,~15 - SHEET:_...__ OF-- ':: 

I DRILLING CONTRACTOR: _Ary. J).sw. tL J! 
WEL.L. NUMBER: -f~,;,;,jiM~--'.-\'--------

SAMPLE DESCRIBED BY: -mlliiil:lill:=.------. :' .. ·i .. ' 

SAMPLE DESCRIPTION ~woifi DEPTH INTEJitVA\. T"ICKN 
crttT 1 (F't£ 

-.:·. . 
C.\·:>, t\\ .. ~ •. ~1,;,._ l-"-• 

_._.. __ ·. O·,r'tr.. . 
.. 

'-.· 

~jll£. ~ AI;.),£; .. fa \I~ ~.s·c . /!tNt:. -'" (if ao ~:r 
,. _-, . , . 

I.Z,- '7 
•' . . . 

\\ 
Q 2.-I.S FT" w.a.. - t?-i~--• . : - - -- -

\\ . 
-~ r --~ . 

&.t.-~oj.$"' 
I . 

"' 
... 

".2.,.1"- ,~, . }) 
.• 

. 
. 

-

.. . 

-~~-~ 
~' - -s-. ~· .. ,.· s.- ,_,., .. ,. 

~ s.o ·- 20 
I ~ )o'- .... . 

~4c. lo'· .... 1-J-:b. "·." .....,Q-

rk l'\' ... ' 
t,_.t .,._ o' 

~~t'e. - .. _ •• 
' , 

)J ~- 'c~ . . 
t=! 
~ 
II Sl . -

. . 



• GERAGHTY 6 MII.I.ER, INC. 

WELL LOG 

DATE: s., .. t3-~~ SHEET: l OF __ _ 

LOCATION:~,~·--~~~~~,~~~-~~~-----------

WEL.l.NUMBER: G.,M-fe IZ

SAMPLE DESCRIBED BY: »"SS-fuD ~ 

SAMPLE DESCRIPTION 

c::.l.,_, '"'·"~• • ) '- t~~, "'---
(. Ao•s+ e 1 ~) 

.- -·-· 

DRILLING CONTRACTOR: k• ~ ... L"c (.e,c. 

DRILLING METHOD: s0\",1 r•- •=yc 

SAMPLING METHOD: so::::.qlc. g 'il. ~;~\..+.s 
f>"'f,_... DEPTH ,.TERVAL. 

rY CFEET l 

--- ---·-
,, 

("rw,. ~\-.\\Jd ~'-I; W'oA .,. • ...-o) • 

~,.S: .. ~-J.. '6~-J,.t~'; "t'-' 

-
--

J.S'· 2-• 

.:2'S'- ., • 

'·. 1' 
~., '.,o' 

.. 

-•· 

·u. ty 

zv- zt 

T..D. = ZBS+ 

tPlr 
. \, . _, 

- ~ 'C\ "'" 
l 

="- ~0 

·JL~s 
. 

. 
. . . 
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EnSafe/AIIen & Hosha/1 Monitoring Well 009G01DA 

~ i GEOLOGIC EEsauPTION 
8 
~ ~ M 

BG 
l0-39') Upper AUuvlum (see descriptions 

below). 
,, 

t ::so BG ~ I0-6'),5ilt and, clay, brown to dark 
Cl , yeUowiSh-brown In color wlttl some organic 

BG 
inaterlai; , , ' 

BG 
. 16-39') snt (see descriptions below) . 

16-Hl) Medium broWn in color~ with some iron, 

BG organic material and ,dark orangish-yeUow 
staining, moist. 

40 BG 

BG 

BG 
Ol 

Shelby Tube sample collected troni 16-18' for .s 
BG geotechnical analysis. , 118-24') Mottled "' "' 

yellowish-brown and yeUowish-gray in color with 
(.) 

(.) 

BG dark orangish-yellow to reddish-brown iron > 
~ 

staining. 0 
~ 

3 70 BG 
.t: 
0 

IJ) 

BG ML e 
N 

124-26') Light olive gray to greenish-gray in 
BG color. Wet. 

(26-29') Greenish-gray In color. 
BG 

BG (29-39') Sandy slit with common snail shells. 
Greenish-gray to olive gray in color between 29' 

4 90 BG and 34'. 

BG 

Brownish-gray in color between 34' and 39'. 
BG Some snail shells present. 

BG 

BG 
(39-56') Deeper Alluvium (see descriptionS" 

below). 

-"' 0 a, 

Page tot 2 



EnSafe/AIIen & Hosha/1 Monitoring. Well· 009G01DA 

ProjeCt: •f\SA ·MetTPfis ·· 
Project No.: orxJ-22111 SU'face EleVatiOn: 269.69 teet ms1 

Started at 1230 m2-15-96 . · . . . · · TOC Elevatial: 2TL62 feet msJ 
Depth to GrOllldwater: IBiit feet · · · MeaStied: .. 4/8/96 

Mna Method: Rotasaic - 4" mer core t:>arre/16'' ro Casing Gra.ndwaterEJevation: 25!75 feet,msl ·""· :_. · 

. J/ 
" 

~-' \ 
. ~I 
60-. 

r.: 

.._II\ 

·.· .• 

7~-

75-

80-

6 

7 

Total Depth: 66 teet · "' "·· 
Wei Screen: 48 to 56 teet 

GEOLOGIC CESOUPTION 

90 BG t.::~7-~~-"?;·j~~--;s:;:p:;-· r...::.l.:.:3=90-±40::.:2:....')_c_o_ar-se_ ... _o_ral_ne_· _d_s_a_nd_._"gh_t _ol-iv.;.;.e~g-ra_y _ _,.,-tl' -m-- ;f..~ ~,_., tn r. ~7 ,, 

BG p~---'"\~h~ 142-42.5') Gravel leris·e... #~~ . • 
I® . .... "'I + ML 142.5-43') Coai-se-gr,.ined sand. .· •· 1 

BG ~o~. _.J.!:_oH---Ih (43-45') Slit, very light gray to moderate gray - { ~4·7 : 
.·.o·· SW i!ICOI()r. •.. / 

BG :;. ~~ !45-48') Sand with ~ome gravel, yellowlsti:...gray f 1....,.
7 

•' 

... ~ = -~-:- . 
;. -: 

BG ~: '(: \'-l_n_c_ol..;.()r;.:. .. •· _ _.._......;.._...,:_.:....., ___ .........,. _ __;.--' I""•• 
o: b 148-56') Sand and gravel. Gravel is lip to 3" in 

70 BG 
0: -C longest dimension. Dusky yellow to 
· ~CJ cw yellowish-gray in color. 

BG :~~ Gw 
o:~ 

BG · h o:,(-

:·.·:· 
BG · ·-· · 

:·.·:· 

... -. 
BG -:·.-:· 

BG ·_.:_·:_.: 

Cockfield Formation: Fin~grained sancllight 
olive gray, fim!ly lignltlc and micaceou~ · ·· 

Terminated soil boring at 66'. 

1 .. ' 7 

1~.7 

· t --~§ / 
::,:··:}:~_; ·=---:-(.) .-_ = ·'· > : . 
~ g· ·.:--:-
- u .e "1:1 ., c: 
- Q) 
C?u 

:~iJ 
/~ :~: 
.-~c..:. :_;: -:-

-f-

"1:1 

:ii .. 
0 
C\1 ....... 
2 

I 

+ 
Cl 
::0 
0. 
.! 
c 
.2 
c: 
Q) 
D 

1 

iii 
Gl .. 
Gl 

~ 

) 

I 
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En Sa tel Allen & Hosha/1 Monitotlng :.Well· 009602DA 

) 

Iii 
~ 1 l! GEOLOGIC rESCRIPTION ·. ·wa..L DIAGRAM 

i!:~ ·~ ~ ~jgi e 
M Q.. 

BG I0-:"40')·Uppf;!r AHuvium (see descriPtions 
below). 

83 BG (o-•n FDI material. SUt; moderate bn~wn In color 
with some Iron-staining. Wood fragments that 

BG 
appear to be bumt. 

(4-40') SOt (see descriptions below). 

BG (4-6') light olive gray to light brown In col.or. 
Dry. 

BG Clayey silt.' Moderate yeilow!sh-brown to light 
gray in color, mottled with some dark . 

80 BG orangish-yellow-colored material. ·Moist.-·>., 
Organic material present from 6' to 1~'. : 

BG 
\ a 

) 
c: -;; 

BG 
o; 

Increased iron staining from 15' to 16'. 111 0 
,. u 61 

u 
>· 

BG a.. 
0 

Silt, greenish-gray to olive gray in color from 18' 
~ 

.13. BG to 28'. Wet, with snan shells throughout. u. 
en 

Ml 9 
3 70 BG ~ 

BG 

BG 

BG 
iii 

Color change to brownish-gray. Thin sand 
Cll .. 

BG lenses, occasionally as thick as 6", are present .!! 
from 28' to 40'. "2 

.2 
4 90 BG. 

c 
Cll u 

BG + BG 
'0 

Shelby Tube collected from 36-38'. c 
10 

BG .. 
0 
N 

' 2 
BG 

_L 

Page I of 2 



EriSafe/ Allen & Hosha/1 . Monitoring Well 009G02DA 

6 ItO 

BG 

Cockfield Formation: Clay, dark brown ln:color, 
~ar(l Fin~grained sand. s.treaks are pre$ent 
from -46.5; to 5.e·. ·· · · ' · · 

; ~ ·: . . . 

The percentage of sand incresases to· greater 
than 50 percent from 52' to 56'. 

Soil boring terminated at 56'. 

0 
C\1 ..... 
e 

t 
~ 
"" 0 
Ill 
&> 

I '} 

1 
t 
/. 
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EnSate/ Allen & Hosha/1 Monitoring Well 009603DA 

I· 

J 

'lit 

~ 1 GEOLOOIC I:ESOUPTION ~ W8.L. OIAGRAM 

~ 0 ~--
II>( a: 

75 BG 
(0-34') Upper Alluvium. (see descriptions 
below). 

Ml ((r2') Clayey silt. light brown to light 
2 92 BG yellowish-brown and brownish- orange in color. 

. -
(2-4') SUI, light brown in color. Sonie debris 

3 67 BG with burnt wood are also present. Appears· to 
be fill. 

4 83 BG (4~6') Silt and clay, Ught gray to moderate gray 
color with !>lack plant debris. Organic odor. 

96 BG From 6' to 10', silt and clay is light gray to 
greenish-gray in co_lor with moderate brown 
specks of material. SUghtly moist from 6':to 8', 

6 79 BG and moist from 8' to 10'. 

ML (10-14') Silt, greenish-gray to light gray/brown 

7 71 BG color. Moist. 
0 c: 

(14-34') Silt and clay, greenlsh.;..gray In color. u; 
92 BG IV 

Moist. Prevalent Iron staining from 16' to 20'. u 
u -::> 
> D a.. tit 

9 71 BG 0 IJ .... 
~ 

Abundant organic debris from 18' to 19'. 
,: 
u .2 

10 100 BG lfJ c: 
ci IJ 

£) -Greenish-gray to olive gray in color from 20' to ~ 
11 71 BG 22'. 

Light olive gray to light greenish-gray from 22' 
12 83 BG to 34'. Moist. Some organic specks of material 

present. 

13 67 BG 

14 83 BG 

15 100 BG 

16 92 BG 

17 100 BG With minor amount of sand near 34'. 

18 83 BG 
Contact with Deeper Alluvium deposits estimated 

'-- at 34'. 

Page 1 of 2 



EnSste/ Allen & Hosha/1 Monitoring Well 009G03DA 

21 100 86 

23 92 86 

24 100 86 

25 100 86 

26 100 86 

27 100 86 

28 0 86 

(45•49') Sand and gravel In a clay matrix. 
Yellow gravel, light gray clay. 

Sand anCI gravel with some clay, Ught olive gray 
to yellowish-gray in c9lor. :: · 

(49-53') Sand and gravel. Yellowish-brown to 
reCICiish-brown. 

No sample recovery from 53' to 60'. 

Slit anCI clay, light brown to 

Terminated soil boring at 62'. 

i 
.. u - , - C! c: 0 ., 

jJ 

-::> 
0 
t;, 

'tJ 

15 ., 
0 

-N ...... 
S! 

Page2 of 2 



EnSafe/ Allen & Hosha/1 Monitoring Well· 009G04DA 

§ 
"Vi 

~ ! 
m ! 

! d GEOLOGIC IESCRIPTION ~ WB.l DIAGRAM 

~ ~ ~ ~ M 

BG 
(0-41') Upper Alluvium (see descriptions ~I!>W). 

.(0-6') Clayey silt, brown In color. Appears to 

BG ML 
be fill· material used during levee construction •. 

BG 
50 

BG 
Slightly silty clay, brownish-gray in color. Ver~. 
stiff. 

BG 
Increasing silt fraction. Mottling with olive 

85 BG CL gray-colored slit. Dark greenish-yellow staining 
is present with iron/organic specks. 

BG 

\..., / 

) 
Ol 

(16-412') Silt (see descriptions below). · 
.s; 

BG 
., 
Ill 
u 

(16-22') Yellowish..,brown to yellowish-grav In u 
color with dark orangish-yeliow staining. Moist > 

BG D. 

to wet. 0 -'If "' 0 

'3 100 BG .s: 61 
u 
1/) 

(22-26') Color change to predominantly gray. e 
BG Wet. ~ 

BG 
(26-341') Olive gray to greenish-gray in color, 

BG with common snail shells. Wet. 

ML 
BG 

4 120 BG 

BG 

Increasing clay fraction from 341' to 36'. 
BG Brownish-gray in color. 

BG 
(36-36') Brownish-gray in color, dry. 

(38-42') Contains some scattered gravel and a 
BG few sand lenses. Contact with Deeper Alluvium 

" deposits (411-72') estimated at 4f. 

Page I of 2 



EnSafe/ Allen·· & Hosha/1 Monitoring Well 009G04DA 

Project /ISA. MeiTJ)Iis ~ 

....... Loc:aticn · Hlf9ttJn. TN. SIM.J.#9 f5ewage Lagoons) 

Project No.: OKJ6-08420 Suiace Elevaticn 268.15 feet msl· ... \ 

St~ed at 0745 aJ2-15-96 -·.-.· . ~ .. TOC Elevaticn 270.09 feet nisi 
. Cooplet~ at KXJO aJ2-15-S6 . -~' DePth to 9"ott0fater: 19.89feet. 

.. Meastted: .. 4/8/96 

IHng Method: Rotasaie - 4" mer core biTre/.16' aJcasro Gramwater Elevation: 250.20 feet msl 

lUng ~ Ali!I1Ce ewtcnnentsl. Inc. ·, Total Depth: 18teet- ·J?.• ~ .. · 

Geologst JA. Kii[}SbtiY WE!I Screen: 62 to 72 feet ' 

0 
_, 

i ~ § 
~ 

l 
~~ 

~ I ! 
GEOLOGIC r:::eSCRIPTION = wat.OIAGRAM - ·m 'ii w 8 ~LL i It! 

_, ~· 
~25· :JU) If)' ·~ ~ ~ 

X 
5 80 BG Ill ML 1-~~ .. ~~-, 

BG ~:r-- . (42--55') Sand and aravet. g,avel is up to 2" in 
o: 
~ 

longest dimension. Yeuowish-gray to light olive 
'. gray in color. 

45-
o: BG .. ~ 

~ o: ~ .. Minor clay fraction in sand and gravel from_ 48' .. 

I 
BG o: ~- · to 52'. Yellowish- gray to very light gray in 01 

:; 
.. 
~ color. .s: 0 

o: s.tL 
... c, 

.ftl 

BG 
.. b GW .. u 
o: :~ so- c): ~ ~ 

8 90 BG ~-
0 

o: ~ 

II\ 
.. ~ Sand· and gravel, yeilowish-gray to light .c. 
o: u ~-~ 

BG yellowish-brown from 52' to 58' • 
If) 

. . ~ .e o: j 
55- BG ~ ~, .·.J.., /.' 

~ ~ 
SM. 

I-

• ~ 
~Sand and gravel with intersitlal sHt and c;aay. ~~ 

iii 
GC r ., 
[~ Dark -or:angish-yellow to reddish-brown from 55' 

., 

v 
BG o: to 58'. • · 

., 
.. Q . '' ... .. ··. . ~ 
o: ~ · Sand and gravel with mlnor.clay, gravel !sliP to .2 

BG c: 
3" In longest dimension, dark yellowish-brown to 

., 
eo- o: ~ 

D 

.. reddish-brown from 58' to 72'. · -..-

lh 
7 90 BG o: b .. 

:~~ -:-o: . -( -' 1-
BG 

.. p -· .. o: 
o: ~ s.tL c: ::~ ~ -~: GW 

., 
65- BG .. 

~ 
Cll 

o: t; 
::~ ~) f.--

... I 

··- Q o: 0 "0 

I\/ 
BG > : ..... . 

.. ~ 
~ 0. ·:=<· Iii ftl o: 0 u :- !. 

., 

~-
"0 / = :~: 

0 

BG o: -;; c:: N 

0 
., ...... 

70 Q 
. <~: .:. 2 

o: ci (.) 

> 
8 80 BG '. ~ jj :. = .:. 

o: -·-. 

II\ 
:. - .... 

Cockfield Formation: Fine to medium-grained 
~, 

_.:_~_;_ 

BG 
... 

... ::·::'_::-
:·.·:· 

sand, very light ~ay to very light olive gray, 
... ·. 

. . . SP micaceous and finely lignltic . .. ~:-~-/:. 
75- BG .. ... :.'·.-::-. 

--
f.--

...... 
~ 

Soil boring terminated at 76'. 
...... 1 -~--

' 
80- I 
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EnSafe/AIIen & Hosha/1 Monitoring Well 014G01LF 

f )' 

GEOLOGIC CESCRIPTION WELL DIAGRAM 



8 125 

9 142 

· Monitoring Well 014G01LF 

GEOLOGIC CEscRIPTlQN 

No description available; ·r::olle~teci a Sh~IPY. ~!!be 
.. sanipie trom .to· to 4~.· tor>sleotecimlcal'' ·: · · 
· analysis. ' · ' · · 

(47-:51') Cockfield Forirla~iorl: very tin•~_,.,.,,,, ..... ~~ 
sand, silt, and clay. Dusky yenowlsh..,btown 
motue·d with light oll~e: gray near 47'. 

Soil boring terminated.at 51'. 

~DIAGRAM 
. . . 

)' 

Page 2 of 2 
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( 

) 

EnS a tel Allen & Hosha/1 Monitoring Well 014G01LS 

GEOLOGIC CESCRIPTION 

· (1-2') Clayey silt. Dark yellowlsh-browrho 
dusky yeriowish:..l)'iown in In color. 

(2-3.5') Silty clay. Dark yenowlsh-brown ttl 
dusky yellowish-brown in In color. 

(3.5-7') Clay, silty, pale vellowiflh--hr•~wn 
mottled with light olive nr~w-·r-nl•nr .. ,tt m>On•ro~n. 

Collected Shelby Tube from 7' to 10'. 
for description. 

(I0-18') Clay and silt (see descriptions below). 

(10-15.5') Clay, silly, moderate yellowlsh"-brown 
in color, mottled with Oght olive gray-colored 
silt. Iron-staining and iron-manganese nodules 
present near 15'. 

(15.5-18') Clayey silt, moderate yellowish":"brown 
In color mottled with light o6ve gray to . 
greenish-gray. Iron-manganese nodules and 
iron staining present. 

(16-20.5'lCiayey silt, greenish-gray mottled 
w.lth moderate ·yellowish-:-brown material near 18'. 
Iron s.talning Increases with depth. 

Soil borlnQ terminated at approximately 20.5'. 
Note: No sample·s were collected for lithologic 
description. These descriptions were 
transferred from the log of adjacent monitoring 
well 014GOILF. 

WELL DIAGRAM 

;; 
0 
O,iij 

B 
c: t Ill 
Ill 
u .., '0 
(,) 

c: 
ID 

> Q. 
.., 

a. 
111 0 

0 0 N 

'0 
....... 

c;; c: 5? 
Ill 

1 
0 

(,) 0 > 

jj 

Page I of I 



En Sale/ Allen & Hosha/1 Monitoring Well 014G02LS 

GEOLOGIC lESCRIPTION WELL DIAGRAM 

2 120 BG 

(0-3') Gravel. silt, clay, and bricks from 0' to 3' 
(iiD)~ ' . . . .. 

(3:-6') 

Slit and clay, gray to dark ·. · · 
yellowish-brown in color from 6' to 9'. 

Silt. and clay, yellowish-gray to yellowish-brown 
In color from 9' to 20'. Moist, with iron:-stainlng 
and specks of organic material. 

Soil boring terminated at 20'. .Note: This Is a 
replacement' well. The original well was. installed 
a few feet away on 1/23/96 but was 
subseQuently abandoned due to faulty 
construction. Analytical samples indicated on 
this boring log were collected from the soil 
boring associated with the original well. 

c: 
Q) 

!! 
0 .. 

(.) 

> a. 11. 
ID 

.: u 

.S! '0 
"' c 
- Cl> 
C!u 
0 > 

lS 

.!! 
c. 
0 

c 
Cl> 

.&l 

't" 

' r • v 
t c. -52 

1 
Ji 
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EnSafe/AIIen & Hosha/1 Monitoring Well 014G03LS 

f ) 

~ 
>-

!li ! 
~ 'r 
d GEOLOGIC CESCRIPTiON ~ WELL DIAGRAM 

8 
~ It:! ~ 

;::I 

~ ~ 

BG (0-8~) Clay with some silt, dark brown to. OJ 

brownish-gray in color. ~ .,. 
·.Ill 

0 

5 0· 

CL 
> .!! ll. 

ML 0 
·;: 
0 

70 5 ~ c 
.1! «> 
0 .Q 

(/) 

6 ci -. 
(8-20') Silt, light yellowish-brown to N 

6 
yeAowish-gray in color with dark oranglsh-yellow t mottling and specks of organic material. Moist. 

6 
c 
ILl 

'0 
5 

ILl 
··U 0::: 

IU .. Cl) 

) ML 0 0 

2 90 5 Small concretion present at 15'. 
> c. N 
~ -• ro 52 
- 0 ..2 '0 

1 5 
.,. c 
- «> 
qo 
0 > 

5 Jj 
Soil boring terminated at 20'. 
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EnSafe/AIIen & Hosha/1 .·Monitoring Well 014G04LF 

BG 

86 

2 107 BG 
8 

8 

6 

6 

6 

3 121 
6 

6.5 

6.5 

6.5 

5 

ML 

GEOLOGIC rESCRIPTION· 

(0-2.5') Soil; gravel; brick, grass and roots (fill 
material). , ~ ':· · 

(2.5-5') Silty clay. 
color. 

(5-20.5') Clayey sill Moderate yellowish-brown 
to light olive gray in color. Mottled with :light 
olive gray and oU~e gray-colored materiel!~ 

. Iron-manganese nodules near 5'. · 
·Moist near 7.5'. 

(10-12') Very moist. 

Iron-manganese nodules near II'. 

(20.5-23') Clayey slit Is light olive gray in color 
ML with considerable dark yellowish-orange to 

moderate yellowish-brown colored Iron staining. 
Some iron/manganese nodules are present 

(23-30') Silty clay, greenish-gray In color with 
some dark yellowish- orange to moderate 
yellowish-brown iron-staining near 23', 
Iron-staining and mottled light olive brown in 
color near 30'. 

Fluvial Deposits (30-50') contact estimated at 
30'. 

~ ., 
tU 
u 
u 
> Q... 

0 ..... 
&. 
~ 
g 
~ 

-:> 
0 
t;, 
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EnSafe/AIIen & Hosha/1 Monitoring Well 014G04LF 

127 

5 113 

6 95 

7 163 

5 

5 

5 

GEOLOGIC IESCRIPTION 

(30:..32') Sand; very ·fine-grained, mo~r,Cite 
.yellowish-brown in color mottled light. 

' gray-colored material. . 

(32-35') Sand (very fine- to coarse-grained), 
. sHt, and clay. Moderate yellowish-brown In color 

mottied with light gray material. Molsf near 34'. 
Becomes mostly very fine-grained sand and silt 
near 35' .. 

(35~37') Silt and clay, greenish-gray In color 

4.5 ~~~Mib-_:m~o~tt:le~d:_:w:_:i~th.:_:::m:::od~e::,r:,at~e:._' y~e~l:lo::w::is~h=-b~r~o::w:!:n~_:·m:a~te~r_::la:L:___, 
(37-38') Sand, sill, and clay. Olive gtay to light 

brownish-gray in color. 
5.5 

5 

5 

5 

4 

5 

5 

4.5 

5 

(38-39') Silty and clayey sand and gravel. 
Light olive gray to moderate yellowish-brown in 
color. Wet. 

(39-42.5') Gravel, sand, and clay. Light olive 
gray in color, mottled with moderate . 
yellowish-brown and dark 
yellowish-oran.ge-colored material. Very . 
cohesive and moist. 

(42.5-46.5') Sand (medium to coarse-grained) 
and gravel (up to r· in longest dimension. Light 
gray in color mottled with moderate 
yeUowish-brown material. Wet. 

(46.5-48') Sand is medium to very 
coarse-grained. Moderate yellowish-brown to 
dark yellowish-orange. wet. 

(48-49.5') Gravel (up to 4" in longest 
dimension) with sand. Moderate yellowish-brown 
in color. Wet. 

(50-55') Cockfield Formation (see description 
below). 

Very fine-grained silty sand, moderate 
yellowish-brown to dusky yellowish brown with 
light olive gray laminations. 

Soil boring terminated at 55'. 

WELL DIAGRAM 

'1:1 
c: 
Ill ., 
0 
N .... 
2 
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~EnSafe/AIIen & Hosha/1 Monitoring Well 014G05LS 

GEOLOGIC CESCRIPTloi'L Wa.L OIA(;RAM 

.108 BG 

2 118 BG 

3 142 BG 

l0_.1.5') SoU and grass. 

(L5-20') Silt and clay .(see descriptions below). 

(L5;o-;S') Silt and clay, dark yellowlsh-brbi.ri in 
color, becoming dark yellowlsh-b~owri't'cfpk!le'· 
yellowish-brown in color near 6'. Dry: , • 

Clayey slit, dark yellowish-brown to dark .• 
yeliowish-orange in color mottlect~ol!th medium 
light gray-colored m~tterial Slightly moist. 
Contains iron~mangariese noduies. · .· __ , • 

Wet from i5' to 16'. The. percentage of· _ 
iron-manganese nodules increases near;;t6'. 

. . 

(16-20') Very clayey silt, light olive gray in color 
mottled with dark yellowish-brown to dark. 
yellowish-orange material. The percentage of 
mottled material decreases with depth. Very 
moist. Contains iron-manganese nodules. 

Terminated soil boring at 20'. 

t 

:; G 
0 Cll ... ., 
0) Cll u 
,. 
' ~ 

i i 
:.... .l ~ .. 
Q 

1 
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EnSafe/ Allen & Hosha/1 Monitoring Well 014G06LF 

() 

1r § 
~ :x;l:U 

!;l;! 1 I 
GEOLOGIC CESCRIPTION Will DIAGRAM 

8 ~w li! ~ ~~ ~ ~ 
(0-2') Soil, roots, and brick fre~gments. Soil is 

BG OL dark yellowish-brown to moderate 
yellowish-brown. 

BG 
(2-17') Clayey silt and silty clay (see 

72 descriptions below). 

(2-6.5') Very clayey silt. Moderate . 

BG yellowish-brown to dark yellowish- br~~n In 
color. Color becomes lighter near 6.5'; 

BG 
(6.5-17') Silty clay. Moderate yellowlsh.;..brown 

in color mottled with yellowish-gray-colored 
material. Contains Iron-manganese nodules. 

BG 
MI... 

Slightly nioist, becoming more moist, oxidized, and 
stained dark yellowish-orange near II'. 

CL 

) BG 
2 89 OJ 

t:: ._, 
ftl 

BG (.) 

0 
> 
Q.. 

0 -BG "'' ::::0 
0 .c. i;, u 

U) 

BG e 
(17-37') Silt, clayey (see descriptions. below). ~ 

(17-26;)Ciayey .silt. Light olive gray to 
BG greenish-gray in color. Siightly moist. Becoming 

stiff near 26'. 

3 95 BG 

BG 
Ml 

BG 

(26-32') Clayey silt, moderate yellowish-brown 

BG in color mottled with light olive-gray material. 
The percentage of light olive gray material 
progressively decreases from 26' to 32'. Iron 

BG concretions are present near 26'. Slightly moist 
at 26' becoming more moist near 32'. 
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EnSafe/AIIen & Hosha/1 ·Monitoring Well Ot4G06LF 

Slrface EleVation: 268.82 feet msl 

locatim: ~on, TN S'tHJ #14 (5-140/lth A ..e. atch) 

.Pro~ No.: OKJ6-08420 . J 
Startec! at 1450 en 1-20:-96 Toe EJevatm 270.5l teet iiisl 

. Coq:lletecl at 0850 en I-2F~ Depth to Grotlldwater: tl32 feet ' · · Meastrect · 4/8/98 

D'lilo Method: RotBSQie - 4'' mer core bcTiel/6'' OD CB!iim 
Total Depth: 56 feet ·· 

Geol~t A. C11oate, C Ivey Wei Screen: 39 to 49 feet 

WELL DIAGRAM 
§ 

I 
GEOLOGIC CESCRIPTION 

4 113 BG .. I I 

BG 

35-1/ 

ML 

BG 

(32-36') Silt, clayey, moderate yellowish-"brown 
in·color and slightly moist. 

tl 
I 

40 
5 97 

\ 
45-

so~ 

6 114 

55-

-

60-

(36-37') Clayey snt, moderate yellowlsh~brown 
in color mottled Nlth light olive gray material, ! l-23t6 ' 

~ ~s_n_gh_t_ly~m_o_'ls_t.~·-·-------------~~--··~~ 
~ (37-49') Fluvial Deposits (see descriptions 
, ' below) •. (37-49') Sand and gravel (see 
IQ descriptions below). 

~ (37-38') Fine-grained sand and silt with gravel 
~ (up to 2" in longest dimension). Moderate 
~ yellowish-brown. 

r SM. (38-42') Sand, fine, and gravel (up to 2'' in 
~ GW longest dimension), silty, moderate bro~n mottled 
~ , , with pale yellowish-brown material. 

~ (42-45') Sand (fine to coarse,-gralned) and 
·' gravel (up to 2" In longest dimension); ·Moderate 

IQ brown to dark yellowish-orange in color: Wet. 

~ (45-:-49') Sand, medium to coarse, and Qfavel 
, ( (up to 2" In longest dimension), moderate · 

BG 

BG 

BG 

BG 

BG 

B- yellowish-brown to dark ye_ llowish-orange. Wet. 
BG ~~---t~~--------~~~~~~~~~~---4:~~Q,6 

(49-56') Cockfield Formation (see description 

BG 

BG 

BG 

below). ··. · 

Silty, very fine-grained sand with silty ciay 
laminations. Sand is dusky yellowish brown-In 

SM. color; clay laminations are light gray In color. 
CL 

Becoming waxy near 56'. 

~~r--;----------------------------~------~~26 
Soil boring terminated at 56'. 

t 
c: 
Q) 
Q) 

0 ... 
t,) 

> 
D.. 

: - ~ 

.. -.·. 

·p·-··· 

/:·)~: 
... ·. 
:·.·:· ..... 

' ..... 

:·.·:· 
:. :. ·: .~. 

-I-

'0 

!ii ., 
0 
N -2 

::.-:: -'-

) .. 

I 
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EnSafe/Allen & Hosha/1 Monitoring Well 014G07LF 

I 

( ) 

li: 
~ ~ 1 GEOLOGIC CESCRIPTION WSJ_OIAGRAM 

H:! 
~ 

:=I ·~ 
~ ~ 

BG (0 ... 5') Soil. concrete, and rubble (fiB). Note: . .. . . .. .' 

50 EHi 
Concrete was encountered at 2' below g~,ound 

OL surface .. 
BG 

.. 

BG 
(5-22') Clay and silt (see descriptions below). 

BG (5-12') Silty clay. Dark yellowish-brown in color 
mottled with moderate yellowish-brown to dark 

BG 
yellowish-orange-colored material. Mo.ttling 
increases in content progressively near t2\ 
Hard from 4' to 7'. 

BG 
Silt content increases near 11'; 

BG CL. 
(12-16') Silty clay, olive .gray .to light olive gray 

ML in color mottled with moderate yellowish-brown 

BG 
to dark yellowish-orange-colored material. 01 

Contains iron-manganese nodules, increasing in c:: -o; 
::::0 

percentage around 16': tO 0 
0 0, BG (.) 

(16-22') Clayey silt; Moderate yellowish-brown > 
0.. 

in color mottled witMight olive gray-colored 0 

BG material. Contains scattered iron- manganese 
'II" 

.r. 
3 139 nodules. 0 

1/) 

BG Dark yellowish-orange staining near 21'. 8 
(22-32.5') Silt (see descriptions below). 

c., 
BG 

(22-25') Silt, medium dark gray to medium gray, 
mottled with some moderate yellowish-brown 

BG material near 22' where a few scattered 
iron-manganese nodules are located 

BG ML (25-31.5') Sill, o6ve gray to greenish-gray in 
color, mottled with moderate yellowish;...brown 

BG near 32.5'. Contains Iron staining and iron-
manganese nodules mostly near 29'. iii 

C1J 
4 116 .., 

BG (31.5-32.5') Silt, moderate yellowish-brown C1J 

=E mottled with light gray. 0 

BG E 
(32.5-36') Clayey silt, moderate yellowish-brown C1J 

ML in color. Mottled with light gray material near u 
BG 34'. 1 
BG (36-48') Fluvial Deposits (see descriptions "0 c. 

below). (36-43.5') Sand, silty, with gravel (see IU 
SM. "' GW descriptions below). 0 

"" BG ....... 
(36-37.5') Silty sand (very fine-grained) with j_ 2 
gravel. Moderate yellowish-brown In color. 
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EnSafe/AIIen &· Hosha/1. ,Monitoring Well Ol4G07LF 

Project No; OKJ6-Q8420 · · Stlface Elevation: 268.88 feet msl 

Started at K:JOO en f-22-96 .. ··.: .. TOC Elevatie.n: 2TQ63 feet tfisl· 
·~edat.fl45onl-~96 :''• Depth to GrOllldwater: 9.30 teet · Measlre¢· •418198 

. GrOU'1dWatef Elevation: -26!33 feet. msl . 
Total DePth: .50 feet,-. . · 

Wei Screen: 38 to 48 feet .· 

GEOLOGIC CESCRIPTION ·. WEI.;l DIAGRAM 

·~.: 

:,.. . ~ 5 107 8!3. '~ ; ' Very sUty sand (fine to co&rse~grail)~) and . ~: 
.. . ~ SH.GW gravel'(up to 2" In longestdlmenslonhil~~pgiJ~ar : ~ -:~ = .:. 

· ~ to rounded. Moderate;yellowlsh-browr\.il'i:coior l;l :- , 

.. •• ~ ~ ::=·~.::..."::"..::: .::.: ... ::-.7... r ""'. ~ ~.. . = i 
·~ f--, ••: t ~ ~ ·;.;,~::~::; .:~:;;,';,;:! .... . . ~tl•_:i_·. ~- :_:_. 
· · . · ~ 

120 
BG a;.;~iol.-'"';JJ.:·;.....;.;..:..+.. bee ~e.scr,lptlons below). ·· • 

6 ~ , (.4~.5--:46') Sand (medtum. to coarse-grained) . ~9 ~ :; :~: ;-
BG ··sM and gravel (tip to 2"Jn longest dlmen$ion). Dark , .... •I! . 

'50-~ yellowlsh-oranQe to :au)de~ate yellowiSh~··:bf'own ~g.o 1-·('· ~ 

55-

6o-

65-
i 

JO-

75-
.. 

80-

in color. Wet. · · · · 

· (46-48'l Gravel and s~nd, dark . 
yellowish-orange to moderate yellowish;.. brown. 
wet' · · · · 

, .·.· (46;50·) Cockfield i=ormation (see description 
below). · · •. · -;:-· ·. 

, Very}ine":grained silty sand. Mottled :With gray · 
, to light. gray-cl)k?red very fine--:grained· s~nd, 
which decreases. with depth. Becomes. clayey . 
near 50' • 

. SqD _boring -erminated .. at 50'. 

'0 

16 .. 
0 
N ..... 
g 

1 

) 

} 

I 
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EnSa.fe/ Allen & Hosha/1 Monitoring Well 014GOBLS 

·t ) 

§ <if 

~-
1 

m ~ 

I d GEOLOGIC CESOUPTION wat. DIAGRAM 
~ ~ ~ ~ ~ 

(0-5') FlU material: SoU, with bits of concrete C» 

and gr~ss and roots. 
c: :;ca c;; 
IV 0 Ql 

40 Ol u ~ ., 
BG u Cl Ql 

> 

t~ ~ 

0 ·c::: BG ~ u (5-17') Clay and slit (see descriptions below). ~ 
u 

(5-7') Siity clay. Moderate yetiowish-brown to 
(J) 

BG e dark yellowish-orange In color and mottled with 
light olive gray-colored mctterlal. SlightlY moist. c-., 

BG 

t CL. 
(7-16') Clayey silt. Moderate yellowish-brown to 

BG Ml dark yellowish- orange In color mottled with light 
2 82 olive gray and some dark yellowish- orange 

c: 
material. Slightly moist. Ill 

BG Ill '0 
ts c:: 

10 
( ) ... .. 

u 0 
BG > N 

Moisture content increases near 16'. Sparse ~ -..J g 
iron-manganese nodules are present near 16'. 0 

l 
c;; 

BG (16-17') Clayey silt moderate yellowish-brown to q 
3 75 ML dark yellowish-orange In color and mottled with 0 

BG olive gray to Hght olive gray-colored material. 
Considerable iron staining. Contains 
Iron-manganese nodules. Moist. 

_(17-:-20') Silt, clayey, olive gray to fight olive 
gray in color slightly mottled with dark 
yellowish-orange-colored material.- Contains 
Iron-manganese nodules, moist. 

Terminated soil boring at 20'. 
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E.IVSAi=E BORING LOG OF 014G09LS 
\, .-- (Page 1 of 1) 

J 

NSA MID-SOUTH Started : 4/22/02@1355 Northing : 385885.946 
Millington, TN. Finished : 4/22/02@1445 Easting : 815202.089 

Drilling Method :HSA TOC Elevation :269.96 

Location: SWMU 14 Drilling Company :Tri-State Testing Services, Inc. Total Depth :20 teet 
Project#: CTO 0106 Geologist : J. Broughton Well Screen : 10 to 20 feet 

[::o Well: 014G09LS 
~ e (.) 

Depth "' J: Elev.: 269.96 Gl 8 c.. 
in c. Q) a a.. (/) DESCRIPTION ~Cover E 0:: C2 (.) 

Feet a (/) .--ca a: (/) ~ (!) :J 0 .. 

0 Er- r-~: (0-.5.5') Clayey Silt, dark yellowish brown, moist, friable ~ Concrete 

I'? 
P.. · Casing 

1 100 10 :,· :.· 
: .. • :-~-
: .. · : .. · 
·.• =·~-.. ~. : .. ·. 

f-- :-~ :.~. 
: .. · :.· 
:.~ fii r-Sch 40 PVC : .. · 
: .. • :,•.!-Bentonite Grout .... : .. ·. 

s- ~ ~ 
2 100 2 (5.5-13') Color is light greenish gray, with some iron staining li v· 

lk· ~)-Bentonite :: pellets k: ~-- { 

·. · . .. 
f-- (8-13') With increased staining, very moist, with some 

iron/manganese nodules : 
: ·. 

: 

.·· 
10- ML ·. ·.· 

: .. 
3 100 2 · . 

: .. 
·. 

: : 

: : 
·. ,,,. 

- (13-20') With increased silt content, color is light gray with 
: I( -Filter Pack 

staining and iron/manganese nodules, wet at -14' : : I< 10/20 Sand 
..5L 

I( 
15-

4 100 11 '' P- -0.010" slotted 
l; ',• screen ~ : "' -' 
"' 0 •' 

.... 
" 

~ -
: 

~ 5 100 10 ·.· 
"' ·. 
~ : 2 0 20 ~ .. 
:2 

~ 
"' ~ 
r:! .2 

1 z 
"' 0 
0 

~ 
,.!. 
0 25-



( ) 

) 

~ en 

E.NSJ\t=E BORING LOG OF 014G10LS 

·-

Depth 
In 

Feet 

0 

"' II) 

a. 
E 
"' (J) 

1 

-

NSA MID-SOUTH 
Millington, TN. 

Location: SWMU 14 
Project#: CTO 0106 

~ 
g! e 0 

8 c. :r: 
II) ,e, n. (J) 

0::: c ~ 0 
~ 0::: 

(J) 
0 (!) :::> 

100 50 

2 100 33 

-

10- ML 
3 100 25 

-

15-
4 80 10 

-

5 100 7 

Started 
Finished 
Drilling Method 
Drilling Company 
Geologist 

: 4/22102@1 025 
: 4/22102@1130 
:HSA 
:Tri-State Testing Services, Inc. 
: J. Broughton 

DESCRIPTION 

(0-1.5') Clayey Silt, dark yellowish brown, moist, friable, with 
some iron staining 

(1.5-5.5') Color is dark brownish gray, little to no staining 

(5.5-11.5') Color is light grayish green with minor iron staining 

(8-11.5') with increased staining 

Northing 
Eastlng 

(Page 1 of 1) 

TOC Elevation 
Total Depth 
Well Screen 

: 385960.104 
: 815084.053 
; 270.83 
:20 feet 
: 10 to 20 feet 

Well: 014G10LS 
Elev.: 270.83 

A::~ 
·. ~ Casmg 
: .. · :.-.... 
:~- :~: 
·-· --~
:~- :.· 
:-~ ·-~. 
:.· : .. · 
--~ .. 
:.· ~ -Sch 40 PVC 
:.~ · .. ·.-Bentonite Grout 
: .. · : .. · 
~~ iv 
:: :.·.-Bentonite 
/ V pellets 

¥~ 
·.·: 

(11.5-18') Color is medium grayish green with iron staining, ve~ 
moist 

(13-20') With increased silt content, with iron/manganese 
nodules, wet at -14.5 

(18-20') Color is light brownish gray, wet 

·::-}-Filter Pack 
:. · 1 0/20 Sand 

·.· 
·.· 
.. 
l?"_·_;·_:r-0.01 0" slotted 

screen 

~ 20~--~--~~~~L---~------------------------------------------__J 

~ 

~ . 
'!: 

J 
"' m 

~ 25-



EN SAFE BORING LOG OF 014G11LS ; ' 

' ·- (Page 1 of 1) 
I 

NSA MID-SOUTH Started : 4/22/02@1245 Northing : 385970.746 
Millington, TN. Finished : 4/22/02@1325 Easting :815199.135 

Drilling Method :HSA TOC Elevation :269.96 

Location: SWMU 14 Drilling Company :Tri-State Testing Services, Inc. Total Depth :20 feet 
Project#: CTO 0106 Geologist : J. Broughton Well Screen : 10 to 20 feet 

~ Well: 014G11LS 
~ E' () 

Depth (/) J: · Elev.: 269.96 Gl 8 D. 
In c. CD 8 a. en DESCRIPTION ~Cover E a:: 0 ~ () 

Feet nl en en ~ il: (!) :::> 0 

0 [.I- r-~ (0-2.5') Clayey silt, dark grayish brown with minor iron staining, ; Concrete 
moist, friable 

R 
r.:-: · Casing 

1 100 41 : .. ·. 
·.• :.~. 

: .. · 
(2.5-4.5') Color is very dark brownish gray, little to no staining 

:-~ ::: : .. · 
1-- ·.• :-.•. 

: .. · : .. · 
·.• .. 
:~· :~·r-sch 40 PVC 
:.• :.+-Bentonite Grout 

(4.5-6') Color is medium brownish gray : .. · : .. ·. 
s- ~- f" 

2 100 14 li ~ 
(6-13') Color is light greenish gray with some iron staining ~: ~ r- Bentonite '-

k ~- pellets / 

\ -
: .. 

I-- (8-20') With increased iron staining, very moist, with occasional ·.· 
iron/manganese nodules : .. 

·.· 

·. 
: 

10- ML : .. 
3 100 12 

- : .. - (13-20') With silt content increasing down column, color is light ·:·:-Filter Pack 
gray with staining, wet at -14' · 10/20 Sand 

.sz. 
: .. 

15- .. 
4 100 7 .. 

:>-0.010" slotted 
.8 : ·.· screen 
uj : ·.· ;::! 
(; : : ... - · . 

~ - : 

::> : 

! 5 100 6 : 
· . . · 

i : .. 

20 .;.;..:.:: 
:2 
~ 
;?; 

B 
J. -
z 

§ 

~ 
1:; 25-
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