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EXECUTIVE SUMMARY

The scope of this Tetra Tech EM, Inc. (TtEMI) investigation was to suromarize work completed by
multiple local, state, and federal agencies relative to environmental permitting and site cleanups and the
work performed relative to evaluating the potential cause and effect of environmental exposures and
orofacial clefts (cleft palate and/or cleft lip). The investigation was designed to result in
recommendations for responses appropriate to protect human health and the environment. Specifically,
the investigation focused on (1) the use of a municipal groundwater well that has been used to supply
potable water not only to the residents of the City of Dickson, but to others throughout Dickson County
and (2) the operation of the Dickson County Landfill.

The City of Dickson, Dickson County, Tennessee, and the surrounding area contains numerous
manufacturers, some of which have been operation for 30 years or more. Printing, boat building, and
metal fabrication industries have historically been prevalent in the area. Each of these industries used,

and continues to use, various types of industrial solvents. A number of these types of facilities in

Dickson County have had documented releases of such chemicals to the environment. In addition to the
presence of manufacturing facilities, the City of Dickson and Dickson County operated a landfill G/W
(Dickson County Landfill) that reportedly received industrial wastes, including solvents. A municipal

well field located adjacent to the landfill has been contaminated with trichloroethene (TCE).

Investigations by state and federal agencies have been performed in an effort to link the landfill with
documented TCE contamination in both private water supplies and the municipal water system.

.

Data collected by the Centers for Disease Control and Prevention (CDC) indicates that the number of
Dickson County birth defects is greater than Tennessee and national averages, without an explanation of
the cause. Between 1997 and 2000, 18 families in Dickson County were identified as having cases of
orofacial cleft birth defects. Dye trace efforts by the county and the U.S. Geological Survey (USGS) in
connecting the Dickson County Landfill with the municipal well field were unsuccessful and the results
inconclusive. The continued reliance on groundwater for private, commercial, recreational, and public
water supply uses and the sensitive nature of the geology and hydrogeology only enhance the possibility
of exposures to groundwater that might be contaminated. The extreme karst nature of the geology, which
is largely undefined in the area, complicates the ability to protect the groundwater resource and to
provide reliable, uncontaminated groundwater as a potable water source. The area geologic conditions
and the location of the municipal well field adjacent to the Dickson County Landfill require a clear-
understanding of the geologic conditions of the area in the event groundwater is relied upon as a potable
water source. Investigations performed by the USGS indicate those wells installed in conduits up to
approximately 20 feet in height, produce the most water.

The following summarizes areaxjdentified for further assessment:

Incidence of Orofacial Defects

o’ The summary of information presented hetejndndicates that additional investigation is warranted
i xposure and the incidence of orofacial

ingestion of water otheptfian through residential exposure, the dgecific utility district(s) that
provide water to thefesidences and workplaces, water intake sourdgs, water treatment processes,

FINAL : ES-1



and documented ’f'CE concentrations in the public water supply in 1996 and 1997/ Investigation
could also evaluatg other routes of exposure, such as swimming pools, lakes, apd streams that
might be affected. \

. Further inquiry regar \ng the pending Tennessee Department of Health ¢I'DH) air modeling
study and subsequent information regarding concentrations in relation/fo the 18 case families
1dent1ﬁecl in chkson County.

. Further inquiry regardmg he results of a public inquiry that wag/announced in The Dickson
Herald on September 22, 200Q.

Regional Geologic/Hydroégologic Invelgigation

. An investigation should be conducted to define the geoldgic structure, joint patterns,
groundwater discharge pathways, groundwater-to-surfdce water pathways, groundwater recharge
effects on base surface stream flows, axd contaminaglt source identification and their effect on
the City of Dickson municipal well field

Manufacturin;g/Commercfial Facility Assessments

. Files from the Tennessee Department of Envinonment and Conservation (TDEC) and U.S.

- Environmental Protection Agency (EPA) shouly be reviewed to determine all enforcement
actions and waste management activities for each facility listed herein with a history of toluene,
perchloroethene, and TCE use. Perchlorbethene breaks down in the environment into TCE and
cis-1, 2-dichloroethene, both of which J ave been regorted in the municipal water supply, private
wells, and springs. '

. A site inspection should be performfed for facilities with a history of using toluene,
- perchloroethene, and TCE. Specific attention should focys on facilities located near raw water
sources. ?
. Assessment and corrective actfon measures being conducted,at the Dickson County Landfill

should be closely monitored fo ensure technical competence §nd a timely completion of work.
Private Well/Spring Use Assessmghnt

e Wells and springs éurro inding the Dickson County Landfill and rhanufacturing facilities
identified herein sf%ou d be evaluated for routine quarterly or semi-gnnual monitoring.

. The specifics of the Baptist Church Camp spring contamination should be determined. The
results should be efaluated as a potential exposure route relative to reported orofacial cleft cases.

. An investigation should be completed to determine if the wells at Goodark Hospital, Tanbark
Campground, the Ice Plant, Buckner Park, and the Mt. Sinai Community are used or have been
used, particulArly by the families with reported orofacial clefts. The well construction specifics

should be evaluated. Groundwater samples should also be collected and analyzed for
constituentg of concern.

FINAL ES-2



The installation of future private and municipal wells in the Dickson area should be closely

scrutinized given the karst nature of the geology and the presence of contaminants in the
subsurface.

Public Water Use Assesswnent

Details should be dé{ermined regarding the raw water source, treatment methods/distribution,
and storage methods &f the Turnbull Utility District. Specific attention should/be given to the
results of volatile orgatic compound (VOC), THM, and total haloacetic acigfwithin the system
and at its entrance into thg City of Dickson water system.

The City of Dickson system Should be monitored for THMs, TCE, apd toluene, particularly at the
residences of reported orofacia] clefts and other areas known to bedead-end lines, stagnant lines,
small lines with little flow, and With long contact time. The quality of the water should also be
evaluated at the point the water eNters other districts being supplied water from the city.

The removal efficiency and performyince of the draft-induged aerator relative to TCE and other
VOC removal should be determined fyr the city water syStem. Although the aerator may be
effective in removing TCE, it must alsd\effectively repdove common breakdown components of
TCE, such as vinyl chloride. Vinyl chloxide has a lofver maximum contaminated level (MCL)
than TCE and is a reported carcinogen. \

Specifics should be determined regarding th reported pumping test conducted in 1997 by the
city on well DK-21. The test does not seem tX correlate with the dye trace test conducted in early
1998. No information relative to pumping dlration, water discharge, or drawdown monitoring
was available. '

The City of Dickson and Turnbull Utiljfy Districts\should be evaluated relative to any
operational modifications, repairs, or pther changes\n the distribution and treatment system. Of
specific interest, are the 1997 to 2000 period; and thé\years 1993, 1995, and 1996, when
orofacial cases were not reported; gnd in 1989, when ahigh number of cases were reported.

The City of Dickson and surroupding utility districts shoyld consider initiating the proposed plan
to obtain raw water from the Ciimberland River to the north because of the following: the
intensive karst nature of the [fydrogeology and its undefine§ characteristics, the nature and extent
of groundwater contaminatjon in the Dickson area, the city’} history of using groundwater as a
raw water source, and the /nability of the Piney Rivers to supply year-round raw water.

Well Head Protection Plan Mgdifications

FINAL

The city’s well head/protection plan should be updated to include a comprehensive evaluation of
contaminant sourcgs (including manufacturers), and bedrock jointing and structure analyses to
determine likely Zones of recharge and the flow boundary for each well point. The plan should
include City Lake as a “wellhead” because the lake is supplied water primarily from
groundwater. /The plan should be developed by either a Tennessee-licensed professional
engineer or Py a Tennessee-licensed professional geologist with a demonstrated expertise in karst
conditions #nd contaminant fate and transport.

-
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The city should submit a preliminay evaluation feport, plans, and specifications (as required by
TDEC) for the new well at the West\Piney Riyér and well DX-15. This information should be
submitted to the TDEC and EPA for ajyproval prior before these or other new wells are used.
The design and use of the wells should rtified by a Tennessee-licensed professional
engineer and a Tennessee-licensed profesgiqnal geologist, both with a demonstrated expertise in
karst hydrogeologic conditions. ' ‘

1
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1.0 INTRODUCTION

This report has been prepared under provisions of Technical Direction Document (TDD) No. 4T-01-11-
A-004, which the U.S. Environmental Protection Agency (EPA) assigned to the Tetra Tech EM Inc.
(TtEMI) Superfund Assessment and Response Team (START). The overall scope of the TDD was to
assist in conducting a groundwater use and contaminant evaluation that would summarize work
performed to date regarding the potential sources of contaminants documented in private and public
potable water supplies in Dickson, Dickson County, Tennessee. This section presents background
information concerning the project and describes the project approach.

1.1  BACKGROUND

The City of Dickson and the surrounding area have been home to manufacturing facilities that conducted
metal cleaning operations using various solvents, degreasers, and other VOCs. Boat building, printing,
and metal fabrication facilities have operated in Dickson County dating back at least to the 1960s. Some
of these manufactures, particularly metal fabricators and printers, were known to have used TCE, and at
least one manufacturer is implementing corrective actions for a release of TCE to the soil and
groundwater. Several of these facilities operated both permitted and unpermitted sites for the disposal of
industrial wastes. The Tennessee Department of Environment and Conservation (TDEC) and EPA have
completed investigations that identified several possible contaminant sources or areas, including the
Dickson County Landfill and manufacturing facilities that may have contributed VOCs to the potable

water supply. l’\ o \/

Volatile organic compounds (VOC) have been detected in ‘ly{vate residential wells, as well as one spring,
and one municipal water supply well (well DK-21) that have been used by the City of Dickson for its
potable water supply. The results of groundwater sampling and analysis for private residential wells and
springs indicated the presence of one or more VOCs, including trichloroethene (TCE) and cis-1, 2-
dichloroethene (DCE). Sampling of raw and treated water by the City of Dickson has also indicated the

presence of TCE in the public potable water distriﬁ;}'on system.( M . )

well field that includes well DK-21,Aas been identified as a potential source of these contaminants. The
landfill property includes an activeflandfill, an active Subtitle D balefill, and areas considered closed that
have not received wastes in recent years. These closed areas include the portions operated by the city
and county, as illustrated on Figure 1. The city operated the landfill from 1968 to 1977, and the county
assumed operations in 1977.

The Dickson County Landfill, whic?/located near impacted privaté wells, springs, and the municipal

1.2  PURPOSE AND SCOPE

Based on investigative work performed by federal and state regulatory agencies, the known presence of
contaminants in groundwater, and the possible increased occurrence of orofacial cleft cases, EPA is
reevaluating industrial activities in the Dickson area and their effect on local water supplies. EPA
requested that TtEMI assist by conducting a groundwater use and contaminant evaluation summarizing
work performed to date.

The approved project approach was developed so that relevant facts from various regulatory agencies,
knowledgeable individuals, and other sources could be combined into a single, suromary document that

FINAL | 1



Insert Figure 1
City of Dickson
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EPA could use to make regul%ry decisions designe?il(o be protective of human health and environment. .
1he major tasks associated with the TtEMI project included regulatory file reviews concerning the
Dickson County Landfill and other industrial facilities in the Dickson area; interviews of persons
knowledgeable of the water distribution system; interviews with TDEC officials; an assessment of
available information regarding the occurrence of orofacial cleft birth defects; an evaluation of regulatory
actions for assessment and corrective actions; a review of the area geology and hydrogeology; and an
assessment of potential sources of contaminants in the public and private water supply.

This report presents the results of the groundwater use and contaminant evaluation assessment. Section
2.0 summarizes information on the environmental setting of Dickson County, including the area geology
and hydrogeology, groundwater studies, surface water conditions, water use and supply, and operations
of the public water system. Section 3.0 summarizes the Dickson County Landfill. Section 4.0
summarizes studies conducted concerning the occurrence of orofacial defects in the Dickson area.
Section 5.0 summarizes the results of the regulatory file review, and Section 6.0 presents a summary and
recommendations for further assessment. References are provided at the end of the report.

Also included in this document are three appendices and several attachments. Appendix A summarizes
documents regarding the City of Dickson public water system; Appendix B provides a list of files
reviewed and a chronology of events for the Dickson County Landfill; and Appendix C summarizes
regulatory files reviewed for sites identified through TtEMI’s regulatory database review.

2.0 DICKSON COUNTY ENVIRONMENTAL SETTING

The following sections summarize the environmental setting of Dickson County, Tennessee, including
general information, published geology and hydrogeology information, information obtained from
groundwater studies, information on surface water conditions, water use and supply, and water system
operations.

2.1 GENERAL INFORMATION

Dickson County is located in the central part of Tennessee. Based on the Dickson, Tennessee USGS
topographic quadrangle map, elevations within the county appear to range from 600 feet above mean sea
level (amsl) along river and creeks to 900 feet amsl at ridge tops. The major surface water drainage
feature in the county is the West Piney River, which flows south. The Tennessee Valley Divide, which is
a local drainage divide, bisects the region. Surface drainage north of the divide generally flows north to
northeast, while surface drainage to the south of the divide generally flows south.

2.2  PUBLISHED GEOLOGY AND HYDROGEOLOGY SUMMARY

TtEMI reviewed available geologic information to define the regional geology and hydrogeology.
Available sources included published information from the USGS, the TDEC DWS, and consultants.
The sections below describe the area geology and hydrogeology. A copy of the USGS document,
“Ground Water in the Dickson Area of the Western Highland Rim of Tennessee,” is included in
Attachment E.

FINAL 3



22.1 Geologic Conditions’

Dickson County and the surrounding area lie on the rolling plateau of the Western Highland Rim, a
section of the Interior Low Plateau physiographic province (USGS 1984). The Dickson area also lies
along the drainage divide below the Tennessee and Cumberland River Basins and is characterized by
rolling terrain that has been cut by numerous streams.

Formations exposed on the northwestern Highland Rim in the Dickson drea include, in descending order,
the Tuscaloosa Gravel of the Cretaceous Period, and the St. Louis Limestone, the Warsaw Limestone,
and the Fort Payne Formation of the Mississippian Period. According to the USGS, the regional dip of
the formations is toward the northwest. Local structural features include lows to the southwest and
northeast parts of the study area, separated by an east-west trending anticline under the City of Dickson
(USGS 1984).

The Tuscaloosa Gravel consists of chert gravel, sand, silt, and clay. The chert gravel is composed of
well-rounded fragments up to 6 inches in diameter derived from the Camden Chert of Devonian age or
locally from the St. Louis, Warsaw, and Fort Payne Formations. Because of its isolated nature and
limited distribution, the Tuscaloosa Gravel is not a significant source of groundwater (USGS 1984).

The St. Louis Limestone, which caps most of the uplands, is generally represented at land surface by a
residual clay soil containing blocks and nodules of chert. The St. Louis formation is a yellowish-brown
fine-grained cherty limestone that locally includes beds of medium- to coarse-grained fossil-fragmental
silty limestone similar to the underlying Warsaw Limestone. The St. Louis regolith contains chert that is
dark, very dense, and brittle, and in places is characterized by round chert “cannonballs.” Regolith is the
mantle of unconsolidated material that overlays the bedrock. The regolith in the uplands is generally 50
to more than 150 feet thick, and in the valleys of major streams, the regolith is less than S0 feet thick
(USGS 1984). ’

The Warsaw Limestone is typically a thick-bedded, light colored, medium- to coarse-grained, fossil-
fragmental limestone. In the Dickson area, it is approximately 100 feet thick. The sand-size fossil
fragments were derived primarily from crinoids and bryozoans. Quartz and calcite are the main minerals
present, but glauconite and pyrite occur locally in very small amounts. Locally, the Warsaw Limestone
contains fine-grained, cherty beds that are typical of the underlying Fort Payne Formation. The Warsaw-
Fort Payne contact is generally conformable with gradation and possible intertonguing occurs between
the two formations (USGS 1984).

The Fort Payne Formation is typically a calcareous, dolomitic, very cherty siltstone. The maximum
thickness in the Dickson area is approximately 250 feet. Chert occurs throughout the formation in
distinct beds, as irregular discontinuous beds or nodules, and within the matrix of the limestone and
dolomite. Small cayities (less than 2 inches in diameter) contain quartz or calcite. Gypsum occurs in the
lower part of the Fort Payne Formation, with glauconite and pyrite also occurring in small quantities.
Some beds in the Fort Payne are medium- to coarse-grained, fossil fragmental limestone similar to the
typical Warsaw Limestone (USGS 1984).
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2.2.2 Hydrogeologic Conditions

Groundwater primarily occurs in the Warsaw Formation, which is characteristically reliant upon
secondary permeability (fractures and joints in the bedrock) to produce varying amounts of groundwater
discharge. The Fort Payne Formation is regarded as the base of the aquifer. The regolith thickness and
lithology of the bedrock are the main factors influencing the development of high-yielding solution-
enlarged bedrock openings. High-yielding openings are more likely to occur in areas where a thick -
regolith and fine-grained limestone is present at the top-of bedrock (USGS 1984).

The St. Louis Limestone and the upper part of the Warsaw Formation have weathered to a clay regolith.
The regolith has a low permeability but stores a large amount of water and slowly releases it to the
solution openings in the underlying limestone. Springs in the area, except Payne Spring, discharge from
the Warsaw Limestone Formation (USGS 1984).

A review of the geologic maps and documents indicates several springs in the Dickson area. The
following springs were identified by the USGS as Grassy Spring, Walnut Grove Spring, Tide Spring,

s Payne Spring, Donegan Spring, Redden Spring, B ing, and Fielder Spring (USGS 1984).
éfmonal research has identified at least one ;Fther sg%mest of the Dickson County Landfiil

TtEMI reviewed county information on well yields, groundwater elevations and groundwater flow
directions from “Ground Water in the Dickson Area of the Western Highland Rim of Tennessee” (USGS
1984). Well yields in the county range from less than 1 gallon per minute (gpm) to approximately 100
gpm Groundwater elevatrons in the county range from approximately 600 to 900 feet am
y LRAE eruns generally east to west through Dickson County.J The highest
groundwater elevatrons occur in the northwest portion of the county, north of the dramace divide,
Groundwater flow north of the drainage drvrde is generally north to northeast 5

Doref

TtEMI obtained site-specific groundwater flow information from “Construction, Lithologic, and Water-
level Data for Wells Near the Dickson County Landfill, Dickson County, Tennessee, 1995” (USGS
1996). Groundwater elevations at the site range from 750.04 to 800.17 feet arnsl.

23 GROUNDWATER STUDIES (D&[,-e7>l43‘1,144(, | CDC /67J'M47

TtEMI reviewed two reports by the USG87a01d one report by Griggs and Maloney, consultant for the City
of Dickson, on groundwater within the county. The reports are summarized below.

23.1 Groundwater in the Dickson Area of the Western Highland Rim of Tennessee-USGS Study

The USGS installed 26 wells in the Dickson area in the 1980s. The wells, identified as DK1 through
DK26, were installed in cooperation with the City of Dickson and the Tennessee Division of Water
Resources as Phase 2 of a groundwater evaluation of the area. Phase 1 described the groundwater
hydrology, and Phase 3 evaluated the quantity and quality of groundwater in the study area of Dickson
County. According to the well logs, the depths of the 26 wells ranged from 21 to 400 feet, and the
observed regolith thickness ranged from 4 feet in the valleys to 331 feet in the uplands. The wells were
drilled west of the City of Dickson and east of the Dickson Landfill (USGS 1984).
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As part of Phase 3, the USGS performed pumping tests on 10 of the 26 wells to determine well yield
characteristics. Test data for the wells indicated that well DK-21 had a specific capacity of 12.7 gallons
per minute per foot [(gal/min)/ft] of drawdown compared to the average specific capacity of 4.1
(gal/min)/ft; thus well DK-21 is able to transmit water more readily than the other wells. Additional
pumping tests were performed by the USGS on wells DK-17 and DK-21 in 1980 and 1981, The pumping
test for well DK-17, pumped at a rate between 140 and 150 gal/min, indicated a drawdown of up to 75
feet in a well located approximately 200 feet from well DK-17; the total distance of influence (where at
least some amount of drawdown was recorded at 10 feet) was at least 850 feet from the pumping well
(USGS 1984).

The pumping test for well DK-21, pumpe& at 350 gal/min, indicated a drawdown response (20.52 feet) at
least 552 feet from the pumping well. Well DK-21 reportedly intersects a 17-foot-high solution-
enlarged, water-bearing zore in the bedrock that is reported to be 4 feet thick at a well 330 feet away.
Wells that are poorly connected to well DK-21 are beheved to intersect thin water-bearing fractures in
the bedrock (USGS 1984).

232 1996 USGS Study:

A USGS study was conducted in 1995 in cooperation with the Dickson County Solid Waste Management

authority to determine local groundwater altitudes and determine if the spring located northwest of the

landfill is hydraulically downgradient of the Dickson County Landfill..Five monitoring wells (MW-6

through MW-10) were installed at the northwest corner of the landfill at points between the landfill and

Sullivan Spring (USGS 1996).

The following summarizes the activities and findings of the USGS study (USGS 1996):

. Two wells/were'screened in the first water-bearing zone in the regolith (wells MW-7 and MW-9
of the on-site monitoring system) to a depth of 103 and 84 feet below ground surface (bgs)

respectively -

. Three wells (MW 6, MW-8, and MW-10) were screened in a water-bearing zone in the bedrock
and had total depths of 183, 174, and 162 feet bgs, respectively.

. According to the well records from the USGS study, the surface casing in MW-6 was not sealed
at the bedrock-soil interface to the ground surface.

. The water-bearing intervals for wells MW-6 and MW-10 were undetermined, and the yields were
less than or equal to 1 gpm.

. Fine-grained limestone was the uppermost bedrock unit at each bedrock well location.

. The spring located northwest of the landfill, was determined to be at a lower altitude than and
hydraulically downgradient of the water-level altitudes of the landfill monitoring wells.

. Groundwater levels in the eastern portion of the study area were higher than those in the western
portion (USGS 1996).
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2.3.3 Groundwater Quality Assessment Plan-Griggs and Maloney

Griggs and Maloney completed a Groundwater Quality Assessment Plan of the Dickson County Landfill
for the City of Dickson in November 1994, The document included information on the regional geology
and hydrogeology of the Dickson area, as well as more specific information related to the Dickson

County Landfill and the spring located to the northwest. A copy of the report is provided as Attachment
F.

2.3.3.1 Regional Information

The groundwater system in the Dickson area is primarily recharged from precipitation in the uplands
where the regolith is thick. Recharge enters the regolith, which stores the water and transmits it slowly
downward to points where it can enter the bedrock system or flow along the bedrock-residuum contact.
Groundwater flow within the regolith may be discontinuous across the site and controlled by the presence
of pinnacles, regolith thickness, or variable rates of recharge to solution openings in bedrock. Although
the regolith stores large quantities of water, in most cases it will yield little water due to the low
permeability of the clay (Griggs & Maloney 1994).

The groundwater quality assessment plan included a regional water level contour map, which indicated
water levels in the Dickson area based on 1960 measurements in wells and springs. Based on TtEMI's
review of the regional water level contour map, it appears that groundwater flow patterns are similar to
surface flow patterns, as groundwater generally flows from the uplands toward the valleys. In the
valleys groundwater is discharged at springs or seeps. Based on the map, the general groundwater flow
in Dickson County is west-southwesterly.

2.3.3.2 Dickson County Landfill Information

Existing monitoring wells at the landfill are screened immediately above the bedrock surface and show
widely varying water levels, and 2 of the 10 wells are periodically dry. The direction of groundwater
flow cannot be determined based on information from the existing wells (Griggs & Maloney 1994).

Based on the thickness of regolith, the primary aquifer beneath the landfill should occur in solution-
enlarged openings in the Warsaw Limestone. When test wells were drilled into the Warsaw Limestone in
the Dickson area, solution openings were noted ranging from less than 1 foot to more than 40 feet thick.
In general, the smaller openings were clean, water-bearing zones, while the larger openings were partially
or completely filled with clay. Solution openings that occurred below fine-grained “cap rock” near the
top of bedrock were more likely to yield large amounts of water. The size and number of the solution
opemngs decreased with depth (Griggs & Maloney 1994).

Apriuate spm!g !al%eérs to be recharged from the Warsaw Limestone, which outcrops along the valley
wall of Worley Furnace Branch. The bedrock solution openings that recharge this spring would most
likely be at altitudes above or equal to the altitude at the spring. Surface water from landfill drains
primarily to the southwest, west, and northwest toward Worley Furnace Branch and its tributaries,
including the spring. Worley Furnace Branch is located approximately 0.3 mile north-northwest of the
landfill. The altitude of the spring is near the 720-foot elevation. The spring appears to issue from the
limestone bedrock that outcrops along the valley wall of Worley Furnace Branch (Griggs & Maloney
1994).
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the 740-foot contour in the area of the landﬁll This would place the top of the Warsaw Limeéstone at
about 60 to 130 feet beneath the landfill site. Locally, the upper part of the Warsaw may be weathered to
clay regolith at some locations in the landfill vicinity. The unit is approximately 100 feet thick in the
area. The Fort Payne Formation is typically a calcareous, dolomitic, very cherty siltstone. It is estimated
to have a maximum thickness of approximately 250 feet in the Dickson area (Griggs & Maloney 1994).

24  SURFACE WATER CONDITIONS

Surface water in Dickson County includes lakes, ponds, springs and rivers. The area surface water drains
primarily to the southwest, west, and northwest. Large tributary streams of the Piney River enter the
main stream at nearly right angles, suggesting a fracture origin for the stream bed. Fractures along the
regional surface water divide are not easily observed due to the lack of stream incision and the masking
of fracture patterns by a thick residuum overburden (IT Group 2001).

2.5  WATER USE AND SUPPLY

The primary aquifer and the source of drinking water in the Dickson area occurs in the solutionally-
enlarged fractures and bedding plane openings in the St. Louis and Warsaw Limestones. Most wells in
the area are screened in the Warsaw Limestone, and, with one exception, all springs recharge from the
Warsaw. The dense cherty Fort Payne Formation is generally an underlying confining layer, but does
yield water in some wells (Griggs & Maloney 1994).

Potable water supplies in Dickson County are obtained from surface water or bedrock wells through
either public ntilities or private wells. Five public utilities were identified, including the Harpeth Utility
District, Harpeth/Charlotte Water District, Dickson Water District, Tumnbill/White Bluff Utility District,
and the Sylvia-Tennessee City Utility District. The following summarizes information obtained by
TtEMI from the TDEC DWS, which regulates drinking water supplies.

2.5.1 Division of Water Supply Database

TtEMI reviewed and summiarized information regarding public and private water wells identified by the
TDEC DWS for the Dickson Quadrangle, in which the landfill and well DK-21 are located. The USGS
Dickson, Tennessee, topographic quadrangle map includes wells registered with the DWS by the
responsible installer or owner. The list may not be complete for the area given that some owners or
installers may not have registered their wells. Wells were required to be registered by the driller as of
1963 (USGS 1984). The database obtained from the TDEC DWS in April 2001, sorted by well use, is
included as Attachment G. The estimated well locations, plotted by latltude and longitude coordinates
provided within the database are shown on Figure 2.
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Insert Figure 2
Water Supply Wells-Dickson Quadrangle
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An analysis of the DW'S data by 5-year periods indicates that 17 percent of the wells (58 of 334) included
on the list were logged since 1995. The data indicated that 282 (84%) of the registered wells were
greater than 100 feet deep and that 52 wells (16%) were 100 feet or less.

. 2,52 Private Groundwater Wells

A review of the DWS database indicated that 274 (82%) of the 334 registered wells on the Dickson
Quadrangle were reportedly used for residential purposes.

253 Commercial Grodndwater Wells

The DWS database included one well listed for commerc1al use. The owner for the well was listed as the
Mt Sinai Community.

2.5.4 Irrigation Wells

Private individuals, the Dickson County Landfill, and the Goodlark HospitaI were listed as owners of
seven irrigation wells. It is assumed that the irrigation wells are primarily used for agricultural purposes

. and landscaping maintenance.

255 Municipal Wells i

.Eighteen wells were listed for municipal use. The City of Dickson, chkson County, and the Dickson

County Airport were listed as owners of the municipal wells.
2.5.6 Miscellaneous Listing

Three wells owned by the City of Dickson were listed as used for “other” purposes, and two additional
wells did not note a use. The Tanbark Campground located on Highway 48 South was also listed as an
owner of a well, with no purpose indicated.

2.6  PUBLIC WATER SYSTEM OPERATION

TtEMI reviewed and summarized information in DWS files to obtain information about the City of
Dickson public water system. TtEMI also reviewed the wellhead protection plan developed by the City
of Dickson, which is included in this report as Attachment H. The purpose of the review was to identify
the location of public water supply wells and springs, determine well construction specifics, locate
potential contaminant sources, estimate groundwater flow patterns under pumping and baseline

adjtions, and estimate wgll pumping rates and the zones of influence, €Ty 0f Dicksom officiats-were
interviewed {0 discuss-fheirfunderstandins-oft ater-SUPPLY anid d1str1bu|:10n stem. Interviews were
comductedt-with-former i current City of Dickson public-werks-efficials and a representative from their
interviewed to discuss their-understanding of the water supply and distribution system./Interviews were
conducted with former and current City of Dickson public works officials and a represeptative from their
Squsultant, JTames C. Haley & Co. Consulting Engineers,/The DWS files for the City of Dickson were

reviewed at the NEAC ana thre TDEC Central OfficeNd he documents that pertain to the City of Dickson
public water system are summarized in Appendix A\ , ,

Mol
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The following summarizes significant operational information regarding the City of Dickson pubhc water
supply system: : :

. A hydrologic study of the Dickson area was performed by the USGS in the early 1980s, in
cooperation with the City of Dickson and the TDEC Division of Water Resources. Twenty-six
\ wells were drilled in the area to identify potential sources of water to supplement existing
\ sources. Eight wells yielded more than 100 gpm. Aquifer tests were conducted on wells DK-17
0 - J and DK-21 (USGS 1984)

T7EH
WS '&4
’ . City Lake is reportedly Qised as a primary source of water from April 1 to June 1 each year, Well 75
M ‘7 DK-21 was formerly ufdd to supplement that source from April 1 to June 1, and water fr
well was mixed with raw water from City Lake. Mixed, the lake supply was 0.90 million gallons
A . perday (MGD) and DX-21 supplied 0.25 MGD (City of Dickson, Water Department 1992,
p s used from 1984, its date of its installation, until April 1997,

when samplmg indicated the presynce’of TCE in the well. According to a city official, the well
/ was turned off on April 18, 1997, after TCE was detected during sampling events in December

; 1996 February 1997, and April 1997, The well was turned off at the request of the DWS upon
of the monthly monitoTg report (TtEMI 2001c, TDEC 2000, Attachment J). Well
DK-17 reportedly produced large quantities of sand that caused pump shaft bearing failures,

/r’éf //| which led to terminating its use in approximately 1989 (City of Dickson, Water Department

m@ 1992). —_—

v
The city has supplemented supply by obtaining water from the Turnbull Utility District, and
began purchasing approximately 250,000 gpd from Turnbull Utility District in 1964. Although

the city paid for the water, it did not actually start receiving water until 1978, after which the city
used the source when the water demand increased and when filters at the city water plant were
repaired. The Turnbull Utility District can reportedly supply up to 1.0 MGD on a continuous
basis (City of Dickson, Water Department 1992).

. The West Piney River surface water intake was brought on-line in 1986, and most of the river
flow at the intake point, which is located at the confluence of the East and West Piney Rivers, is
due to spring discharges along the rivers. The Piney River intake pump capacity was reported as
2.1 MGD with a safe yield of 4.4 MGD (City of Dickson, Water Department 1992).

. The city sold treated water to the West Piney Utility District located south of the city (3.5 MG
per month) and to the Sylvia-Tennessee City-Pond Utility District northwest of the city (5.0 MG
per month). Other county utility districts supplying water to county residents included the
Harpeth Utility District (serving Charlotte and Northeast Dickson County by spring and water
supplied by the Turabull Utility District); the White Bluff Utility District (serving White Bluff
and areas north of town with water purchased from Turnbull), and the Town of Vanleer (serving
Vanleer and areas nearby from a spring with lines linked to Sylvia-Tennessee City-Pond Utility
District for emergency supply). The City of Dickson purchased the West Piney Utility District in
1998. In addition, the city currently provides potable water to the Harpeth Utility District. Asa
result, water produced by the city is distributed throughout most of Dickson County (City of
Dickson, Water Department 1992).

. The wellhead protection plan reviewed by TtEMI identified three wells as being used as potable
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water supplies for the City of Dickson. These wells are DK-21 located northeast of the Dickson
County Landfill, DX-17 located southeast of the landfill, and well DK-1 located at the Water
Treatment Plant. Potential contaminant sources that were identified in the plan consisted of the
landfill, the Brannon Trailer Park to the east, a sludge-spreading site located between the landfill
and well DK-21, and urbanized residential and commercial areas to the north (City of Dickson,
Water Department. 1996).

. In a June 7, 2001, meeting with T{EMI, City of Dickson officials and their consultants discussed
operational plans for the municipal water system. Specific portions of the proposed plans
include the following (TtEMI 2001b):

The city did not expect to use City Lake as a water source until a 4.0 MGD upgrade of
the existing treatment plant was completed. Water from the lake is reportedly high in
iron and manganese and is difficult to treat without dilution. Well DK-21 had previously
been used to dilute the water obtained from City Lake.

The city had installed a well near the West Piney River intake and was considering using
the well as a raw water source.

!
The city considered using well DK-15, located southeast of the landfill, as a potable
water source. The well is reportedly installed in a sand aquifer.

The city considered joining other utility districts in developing a new utility district to
obtain raw water from the Cumberland River, located along the northern portion of the
county.

2.6.1 Public Water System Trea!:ment

" and meetings. According to the information, the City of Dickson water treatment plant was upgraded in
¢ 1986 with the addition of two filters. The total filtration capacity prior to the upgrade was 1,400 GPM.
\:\b 1999, the city reportedly ins o0 ated water, after which well DK-21 >

Cm\ was used regularly as a W

Recent information collected from the TDEC file indicates that the city provides approximately 2 MGD
to city and county residences. Currently, the plant is reportedly operating near the 2.0 MGD design
capacity. The water treatment plant is classified as “Water Treatment —4” by the TDEC based on the
design capacity, the nature of the raw water, the treatment operations, chemical feed operations, and
laboratory practices (TDEC 2001). The city applied for and received approval from the TDEC on April
14, 1999, to expand the water plant to 4 MGD, upgrade the West Piney River intake to 4.0 MGD, and
develop an additional well supply (TDEC 1999). The current, pre-expansion design filter rate is 4.0
GPM per squaré foot, with'an anticipated increase to 6.0 GPM per square foot. The filter rate was
approved during repair periods in 1996 and 1997 to operate at up to 6.0 gallons per minute (GPM) even
though its design capacity was 4.0. The facility uses chlorine to disinfect the raw water; as a result,
trihalomethanes (THM:s) are produced and monitored at perimeter locations in the system.

\/] The following section is based primarily on verbal information provided to TtEMI through interviews

The treatment processes include chemical feed to initiate flocculation, and a coagulation chamber,
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sedimentation basins, and sand filtration. When well DK-Z1 is used, the raw water is passed though a
draft-induced aerator before chemicals are added for flogculation. The TDEC DWS approved the aerator
for installation in October 1998 (TDEC 1998); prior t¢/that, the system had no treatment capability
designed to remove VOCs from the water supply. Disinfection with chlorine gas is the last process
before the treated water enters the distribution rr—The-aerator-was-repartedly tested for a 2-week

seriod in March 2000 Vet DR-2Trrestartid

ity representatives stated that no analytlcal testing was performed on
the raw water obtained from the well, nor were samples collected to indicate the ability of the treatment

system to remove TCE or other VOCs. C 0, e
| eerte, TDEC 2092

Public Water System Sampling

The City of Dickson Water Utility has rout'mely collected and analyzed for VOCs or other paretmeters

during the operation. The followmg summarizes available information and analytical results for samples
collected.

2.6.2.1 Well Sampling : /J} M

C@N‘
Analytical data for various well points and locations throughout Dickson County were obtgined from the
TDEC DWS for sampling events occurring in 1994 and 1996 to 2001. Copies of data are cluded in
Attachment K. Analytical results for raw water from City, Lake and well DK-21 wezesita
period April 1997 to May 2001. TCE was detected at Q illigrams per litey{mg/L) in jvell DK-21 on
April 21, 1997, and methy] ethyl ketone was detected at lgrmcrograms per litefr (ug/L) og/October 9,
2000. No information was available for other wells and water supply sources (QK-1, DK-17, West Piney
River).

2.62.2 Treated Water Sampling

Analytical results were obtained for groundwater samples collected in 1996 through 2000. A finished
water sample (treated and entering the distribution system) collected on February 24, 1997, indicated the
presence of TCE at 0.0013 mg/L. Analysis of a sample identified as City Lake “A,” collected on April 7,
1997, detected TCE at 0.0021 mg/L.. The EPA maximum contaminant level (MCL) for TCE is 0.005

THM:s, chloroform, bromodich®eqethane, and chlorodibromomethane are routinely detected in the
treated water at four locations (the north, south, east, and west extent) in the distributjop-syStem. These
chemicals are by-products of disinfection With chlorine. The EPA MCL fo .— 1l alomethanes

1998 indicates that the TTHM concentrations in treated g@ed the established MCL on August
3, 1984, and September 8, 1987. However, on seveeatoccasigns, TTHM concentrations approached the
established MCL. Copies of analytical data ase’presented in Attachment L.
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3.0 DICKSON COUNTY LANDFILL

The Dickson County Landfill consists of approximately 74 acres off Eno Road, 1.5 miles southwest of
the City of Dickson, Dickson County, Tennessee. The landfill is described as containing three parts, the
.City of Dickson Landfill, the County Landfill Expansion, and the Balefill (see Figure 1). The City of
Dickson Landfill consists of approximately 5 acres located on the eastern portion of the landfill and was
operational from 1968 to 1977. The County Landfill initially started as a 41.6-acre expansion to the
original City of Dickson Landfill, of which 28.6 acres was to be used for waste disposal. The expansion
occurred after the county purchased the original City of Dickson Landfill, as well as 45 additional acres
in 1977. The balefill was established as part of the 1987 expansion.

According to a site description in an EPA site inspection report (SIR), the entire landfill property
includes a steep hill at the northern end of the property that slopes to a perimeter road and a pond. The
property slopes gently toward the southern end of the landfill, and a drainage ditch is constructed through
the eastern portion of the landfill. The drainage ditch was constructed by the U. S. Department of
Agricuiture (USDA) Soil Conservation Service (SCS) to control erosion of cover soil. The north end of
the property includes a small wetland area and pond. A retention pond located on the western edge of the
landfill drains into an unnamed creek west of the landfill and feeds into Worley Furnace Creek
(Haliburton 1991).

The landfill has been identified by the TDEC and EPA as a potential source of TCE in groundwater
because of its location relative to impacted springs and groundwater supply wells. As part of this
investigation, TtEMI reviewed available information regarding the landfill, including construction and
operational data, results of environmental investigations, and information from dye trace studies and
groundwater sampling conducted at the site. The following describes the landfill, summarizes
investigations, and presents regulatory timeline of significant events associated with the landfill. A full
listing of the files reviewed and chronology of events is included in Appendix B.

31 CONSTRUCTION, OPERATION AND HISTORY, AND ACCEPTED WASTE
STREAMS

The following summarizes available information on the construction and operation of the landfill.

3.1.1 Construction

The landfill is situated at an approximate elevation of 840 feet amsl, with topography within the area
ranging from 700 to 900 feet amsl. The City of Dickson Landfill was originally a dumpsite starting in
1968, prior to the development of Solid Waste Regulations. Construction details for the City of Dickson
Landfill and county-operated landfill were not available. However, an environmental assessment plan
prepared by Gresham, Smith and Partners references the original 5- and 45-acre portions of the landfill as
unlined. No information was available on construction of the balefill, a portion of the landfill that
disposes of solid waste that has been compressed or bound.

The 1992 EPA SIR for the landfill indicated that runoff collected in a pond at the northern end of the

property. Runoff was reported as flowing from the property through the drainage ditch and a small
potential wetland at the southern end of the landfill.
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In 1987, the SCS designed and supervised the construction of a sediment basin located in a drain below
the Dickson County Landfill. The sediment basin was designed to drain the Dickson County Landfill
and the 1987 expansion of the landfill.

3.1.2  Operation and History

Information collected from the TDEC file indicates that the landfill property first operated as a formal
city dump in 1968. The initial area of filling was in the southeast portion of the property, as illustrated
on Figure 1. The landfill operated as an unregulated disposal area until 1972, when the state accepted its
construction and operation plan (Dynamac 1992).

The approximately 5-acre landfill was originally operated by the county and owned and used by the city
until it reached capacity in 1977 and was closed. The county purchased the landfill property and an
additional 45 acres in 1977 to continue using the facility as a sanitary landfill. After the sanitary landfill
was opened, the landfill reportedly accepted only domestic wastes and mdusma.l wastes permitted by the
TDEC Division of Solid Waste Management (DSWM).

In 1987, the county considered expansion plans for the landfill. The TDEC approved the request for the
expansion in October 1987. The approval included a requirement for sampling of wells for pH, specific

conductance, total organic carbon (TOC), nitrate nitrogen, chloride, lead, chromium (total), cadmium,
iron, and manganese.

In 1988, the TDEC issued a permit to Dickson County for the operation of a sanitary landfill. The
general terms of the operation of the sanitary landfill included the following: -

. No liquids, industrial special wastes or wastes requiring special handling shall be accepted at the
facility unless prior approval for each individual waste is obtained from the Division of Solid
Waste Management. :

. Groundwater monitoring shall be conducted at the frequency and for the parameters specified by

the Division of Waste Management. The location of groundwater monitoring wells shall be
approved by a Division geologist.

. No hazardous waste, as regulated by the Tennessee Hazardous Waste Management Act and the
Rules adopted pursuant to that Act, shall be accepted at the facility.

In 1988 and 1990, a balefill permit was granted, and the fill area was operated until October 1996 (Griggs
& Maloney 1996). The county submitted a revised closure and post-closure plan to the TDEC in June
30, 1997, describing the anticipated closure and post-closure care activities for the balefill. The balefill
was reported by county officials to have been capped beginning in the summer of 1997, with borrow soils
obtained from an adjacent property to the east. According to 1992 plans, the landfill and the balefill
operations consisted of approximately 14 acres of the site.

3.1.3  Accepted Waste

Waste identified as being accepted and disposed of at the landfill included industrial waste such as
solvents and paint residues, special wastes, and domestic wastes. Information gathered from the landfill
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operations manual prepared in 1988 indicate that disposal volume was approximately 1,572 tons per
week and that the filling was initially done in trenches, with three additional lifts added. The following
summarizes available information regarding materials disposed of at the landfill. No information was
available on wastes received when the property was used as a city dump.

;
Industrial Wastes, Solvents and Paints: According to a potential hazardous waste site preliminary
assessment, the Ebbtide Corporation (Ebbtide) located in the area reportedly disposed of trailer loads of
drums containing industrial wastes. According to the report, Ebbtide disposed of drummed wastes every
week for 3 to 4 years (Dynamac 1992). The contents of the drums were suspected to be spent solvents
used to harden fiberglass.

Special Waste-State Supervised-Cleanup: According to the Tennessee potential hazardous waste site
preliminary assessment and the review of TDEC files, Ebbtide removed material from an on-site dump
and transferred it to the Dickson County Landfill for disposal (Black & Veatch 1994). Additional
information obtained from files specific to Ebbtide is included in Appendix B.

Schrader Automotive Group (Schrader) also reportedly disposed of drums containing waste solids used
to degrease automotive parts and wastes generated from a state-enforced cleanup at the facility.
(Haliburton 1991)

In 1988, the Tennessee Department of Health and the Environment (TDHE) approved the disposal of 275
to 300 cubic yards of solid waste from the CSX White Bluff derailment cleanup. (TDHE 1988)

In 1990, the TDHE approved the disposal of soil excavated during an underground storage tank (UST)
removal at the National Convenience Store 1356 and Smith & Whitfield Phillips 66 on nghway 70
West. (TDHE 1990)

In 1990, the TDHE approved the disposal of waste powder coatings from the Tennsco Corporation.
According to the material safety data sheets, the powder coatings were primarily calcium carbonate,
titanium dioxide, and acrylic oligomer. The powder coating was used to coat various metal shelving and
related items. According to the Special Waste Approval Form, the powder coating was generated when
color changes were made. The estimated disposal was 50 to 100 pounds per month with up to 600
pounds per month being generated twice per year.

In 1991, the TDHE approved the disposal of waste material and filters generated from the paint line at
Tennsco Plant and dried sludge from the White Bluff wastewater treatment facility.

3.1.4 Leachate Issues

Leachate outbreaks at the landfill have been identified as early as 1983 (Dynamac 1992). To date,
several consultants (Gardiner Engineering, Gresham, Smith and Partners, Griggs and Maloney, and
Ferguson Harbor) have assisted Dickson County in evaluating leachate problems and providing
alternative treatment options. Analytical results are available for leachate samples collected during a
1991 EPA site inspection and on September 6, 1994. The leachate samples collected during the EPA site
inspection identified zinc, potassium, magnesium, lead and aluminum and numerous unidentified
extractable organics. The results for the 1994 sampling indicate that TCE and DCE constituents were
present at concentrations below the detection limits. The following summarizes the available
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' information from the TDHE files related to leachate issues.

In 1992, Gardiner Engineering prepared a report discussing the spemﬁcatmns of the liner and leachate
collection system at the balefill portion of the landfill. Limited information was available about the
leachate systems. Maps indicated up to five leachate withdrawal wells were installed ranging from 4
inches to 16 inches in diameter.

An inspection by DSWM on December 17, 1993, identified numerous major and minor leachate seeps
and flow on both the closed and active portions of the landfill. A notice of violation was issued on
December 29, 1993, with required compliance by January 18, 1994. Follow-up inspections by the
DSWM in March, April, and May 1994 indicated continued leachate and erosion problems at the landfill.
The county submitted a remediation plan to address the leachate issues to the TDEC during a show-cause
meeting in July 1994. The TDHE approved the plan for implementation.

In January 1996, Gresham, Smith and Partners, consultants for the landfill, conducted leachate treatment
pilot tests to examine alternatives to the pump and haul method. The proposed approach for treating
leachate included the use of a dual-phased extraction system to withdraw and aerate the leachate from
leachate sumps and wells. The system would include ultraviolet treatment of the water and discharge to
a constructed wetland area. According to the proposed approach, the system was expected to treat
14,000 gallons per day.

In March 1996, Ferguson-Harbor was contracted to perform a second treatability study. The response
from the DSWM indicated full support of the proposed leachate system. In November 1996, the county
requested additional time to comply with the DSWM requirement to terminate leachate outbreaks. In
June 1997, the DSWM provided a “formal request” inquiring about the status of the remedial activities to
address the landfill leachate problems. :

In August 1997, the proposed leachate treatment scheme was revised by the county, which requested
approval to conduct a pilot-scale wetland treatability study. In April 1998, the county received a notice
of violation for discharge of leachate at one of the landfill outfalls (Outfall 003) without a permit. The
violation also indicated a failure to implement and modify the facility’s Stormwater Pollution Prevention
Plan. The county was requested to provide an outline of the corrective actions to fully comply with the
regulations. .

The remedial approach for leachate collection and treatment was revised in March 1999 when plans were
made to dispose of the leachate into the City of Dickson sewer system. In June 2000, an industrial user
permit application was submitted to the City of Dickson sewer department requesting approval for
leachate discharge into the sewer system. Documentation in the TDEC files includes correspondence
with contractors concerning easement issue for the installation of the leachate system discharge line. No
further information was available in the TDHE on the status, completion, or closure of leachate issues.

3.1.5 Notices and Violations

Available information indicates thaf fhe landfill received numerous unsatisfactory operational nofi
during 1983 T"Table 1 summarizes the results of solid waste management sanitary landfill

aluations conducted at the landfill. /1/9 W I é&)
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3/16/83

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.

ke Al ot
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SUMMARY OF COMMENTS FROM
SANITARY LANDFILL EVALUATIONS

6/10/83

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.
Leachate observed at the site.

12/30/83

Unsatisfactory intermediate cover.

3/2/84

Unsatisfactory intermediate cover.

6/19/84

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.

12/7/84

Waste not confined to manageable area.
Unsatisfactory daily cover.

5/28/85

Unsatisfactory litter control.
Unsatisfactory daily cover.
Bvidence of insects and vectors.

7/26/85

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.
Operation does not correspond with engineering plans.

11/5/85

Access not limited to operating hours.

Waste not confined to manageable area.

Unsatisfactory litter control.

Unsatisfactory intermediate cover.

Pooling of water, cover soil cracking, soil erosion, unproper slope, and poor drainage.
Leachate observed at the site.

Evidence of insects and vectors.

12/17/85

Access not limited to operating hours.

Unsatisfactory litter control.

Unsatisfactory daily cover.

Unsatisfactory intermediate cover.

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.
Leachate observed at the site.

A Notice of Violation of Section 68-31-104 of Tennessee Code Annotated was
submitted to the landfill 12/23/86.

5/8/86

Unsatisfactory litter control.
Unsatisfactory daily cover.
Unsatisfactory intermediate cover.

6/19/86

Unsatisfactory daily cover.
Unsatisfactory intermediate cover.
Unapproved salvaging of waste.
Evidence of insects and vectors.

8/14/86

Unsatisfactory daily cover.
Pooling of water, cover soil cracking, soil erosion, improper slope, poor drainage
Leachate observed at the site.

A Notice of Violation of Section 68-31-104 of Tennessee Code Annotated was
submitted to the landfill 8/19/86.
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9/24/86

TABLE 1 (conﬁnued) '
~ SUMMARY OF COMMENTS FROM
SANITARY LANDFILL EVALUATIONS

Waste not confined to manageable area.

Pooling of water, cover soil cracking, soil erosion, improper slope and poor drainage.
Leachate observed at the site.

11/13/86

Unsatisfactory daily cover.

177187

Unsatisfactory daily cover.

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.
Leachate observed at the site.
Leachate entering a main drainage way.

517187

Waste not confined to manageable area.
Unsatisfactory daily cover.

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.

‘| Leachate observed at the site.

7/14/87

Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.

9/1/87

Site in good shape; SCS doing major drainage development, silt pond construction
(finished) reseeding, erosion control etc.

11/3/87

Waste not confined to manageable area.
Unsatisfactory daily cover.

2/23/88

Unsatisfactory litter control.
Unsatisfactory daily cover.
Leachate observed at site.

4/15/88

Unsatisfactory daily cover.
Leachate observed at site.

| Improper handling of special waste.

7/14/88

Unsatisfactory daily cover.
A Notice of Violation of Section 68-31-104(3) of Tennessee Code Annotated was
submitted to the landfill 7/18/88.

10/19/88

Evidence of open burning.
Letter sent 10/25/88 to remedy open burning.

1/5/89

Unsatisfactory intermediate cover.
Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.
Leachate observed at the site.

4/13/89

Unsatisfactory daily cover.
Pooling of water, cover soil cracking, soil eros1on, improper slope, and poor drainage.
Leachate observed at the site.

7/13/89

Unsatisfactory daily cover.
Pooling of water, cover soil cracking, soil erosion, improper slope, and poor drainage.

8/10/89

Unsatisfactory daily cover.

3/20/90

Unsatisfactory litter control.
Pooling of water, cover soil cracking, soil ero