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L

GROUNDWATER QUALITY
ASSESSMENT PLAN

DICKSON COUNTY LANDFILL
DICKSON COUNTY, TENNESSEE

INTRODUCTION

Griggs & Maloney, Inc. has been retained by Dickson County to prepare a site investigation plan
to assess the groundwater quality at the Dickson County Landfill, Dickson, Tennessee. The
Tennessee Division of Solid Waste Management (DSWM) directed Dickson County to develop a
groundwater quality assessment plan after-sampling ffom 2 spring: near:this landfill- indicated solid
waste constituents fronr"the. landfill :may: have migrated. into :the- groundwater. This document

_describes the objectives of the investigation, provides background information concerning the

landfill, and gives a detailed description of the work plan for the groundwater quality assessment.

SCOPE-OF-WORK

' This Groundwater Quality Assessment Plan is designed to serve as the primary guidance
* document for the groundwater quality assessment at the landfill. The overall objectives of the

assessment are, as required in the Solid Waste Regulations: ‘déteffmatiomot.whethersolidiwaste;

constituents; have enteréd thé groundwaterFandrcharacterization=of theConcentranons and Tate
and. extent-of migration-of waste:constituents. in.the-groundwater.

Multiple phases of investigation will be nesded to complete the investigation. Because the need
for an assessment monitoring program was initially indicated by sampling results from an off-site
spring, the iitial “objéctive ‘will be to" detérmine Whether the waste-constituents “detected insthe
spring came -from ‘thelandfill » This will be accomplished by the installation of additional
monitoring wells between the spring and the landfill. Additional hydrogeologic information will
also be gathered by surveys to identity all springs, streams, and domestic and commercial water

" wells in the area. Other investigative work will be performed as necessary to meet the stated

chingti-reg of the ‘mvestigazion
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. The Scope-of-Work for the assessment includes work to:

1) Install additional groundwater monitoring wells.

2) Develop and implement a groundwater sampling and analysis plan which will determine if
solid waste constituents from the landfill have entered the groundwater.

3) Characterize the site’s hydrogeoclogy and determine the rate and extent of migration of waste
constituents in the groundwater. ‘

4) Identify all domestic and commercial water use within the area.

'5) Prepare a comprehensive report of assessment findings and proposals for additional
investigation or corrective action, if needed.

3.  BACKGROUND INFORMATION

© 3.1 SITE LOCATION AND HISTORY

The Dickson County landfill is located on Eno Road approximately 1.5 miles southwest of

Dickson, Tennessee. The entire landfill site, which includes areas previously used as a city

_ durtp and older landfilled areas, as well as the currently- operating aress, includes

- . approximately 85 to 95 acres. The current landfill operations are located on the western

. " part of the site, and include a Class I balefill and a Class IV landfill. Figure 1 presents the
o location of the site on the U.S.G.S. 7.5 minute Dickson, Tennessee Quadrangle map.

The site was originally opened in the 1960s and operated as the city dump for the city of
Dickson, until the site was sold to Dickson County in 1971. Part of the site was permitted
a8 a sanitary landfill in 1980 and extension areas were permitted in 1988 and 1950. The
latest set of engineering plans for the site were submitted in 1992 to meet the revised
DSWM regulations. According to the plans, the Class I balefill operation will occupy
approximately 14 acres and the Class IV landfill will occupy approximately 2.3 acres.

Four monitoring wells were installed to monitor the groundwater at the landfill. Two of
the wells, all believed to be downgradient from portions of the landfill, have been regularly
sampled to meer groundwater monitoring requirements. One of the wells, believed to be
at an upgradient location, was dry from the time of installation, and has since been
abandoned. As a Dacxground reference, Sullivan Spring, which is located about 0.3 miles
north-northwest of the landfill, has besn sampled to replace the dry well. Figure 2 shows
the approximate locations of the monitoring weils and Suilivan § pring.

.. ... .GRIGGS & MALONEY, INC. * Engineering and Environmental Consulting * (615) 895-8221 Page 1
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. In March of 1994, the wells and spring were analyzed for the first time for the Appendix I

parameters required by the revised DSWM regulations. The sampling results indicated
levels of trichloroethylene (TCE) and cis~1,2-dichloroethylene were present in the sample
obtained from Sullivan Spring. TCE was detected at 0.018 mg/L, which is above the
maximum contaminant level (MCL) of 0.005 mg/L. In June, the two wells and Sullivan
Spring were sampled again for the Appendix I parameters. In Sullivan Spring, TCE was
detected at 0.083 mg/L, and 1,2-Dichloroethens was detected at 0.019 mg/L, which is
above the MCL of 0.007 mg/L. Cis-1,2-Dichlorothene was also detected, but at levels
below the MCL. In September, Sullivan Spring was -resampled and again TCE and 1,2-
Dichloroethene were- detected above. the MCL. Samples were also taken in Worley
Furnace Branch, at locations upstream and downstream of the discharge point of Sullivan
Spring. The contaminants were not detected in the upstream sample.

_GRiGGS & MALONEY, INC. « Engineering and Environmental Consulting - (615) 8958221 __ . . ... .. - FPage2
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Sullivan Spring is used as a drinking water source by two families. At the time of the

- September sampling, the residences were notified by Mr. Jim Luan, of Dickson County,

3.2.

that they should not use the water for drinking until further notice. The Division of Water
Pollution Control was also notified of the findings at this time. In September, surface
water sampling was conducted at various points on West Piney Cresk. . Sampling did not
reveal detectable levels of any of the parameters. Residential weills on Furnace Hollow
Road were also sampled during September. The laboratory results did not detect any of
the parameters in question. (Gardner, 1994) :

GEOLOGY

The Dickson County Landfill is located on the rolling plateau of the western Highland
Rim, a section of the Interior Low Plateaus Physiographic province. The region is
characterized by rolling terrain which has been cut by oumerous streams. A mantle of
uaconsolidated regolith, of varying thickness, overlies Mississippian carbonate bedrock.
(Bradley, 1984)

The landfill site is located on a rolling upland area which drains primarily toward Worley
Fumnace Branch and it’s tributaries to the southwest, west, and northwest. Slopes are
gentle to moderafe within the.landfill property boundaries, but are steep along the upland
slopes. Relief over the landfill site is approximately 60 feet, with the highest elevations

-along the northern end of the landfill and the lowest elevations near the southwestern

corner. Over 120 feet of relief exists between the highest areas of the landfill and Worley
Furnace Branch. :

The upperﬁxosi geologic formations in the area of the landfill are, in descending order: the
St. Louis Limestone, the Warsaw Limestone, and the Fort Payne Formation, all of which
are Mississippian in age. The regional dip of the formations is to the northwest. (Bradley,
1984) » '

The St. Louts Limestene caps the uplands over most of the area At the landfill, for the
most part, the unit has weathered to clay regolith. Borings at the landfill have identified
the regolith as red, reddish-brown or orange, moderate to highly plastic, silty clay soils
with varying amounts of chert fragments az.. :icciz 2nd rnrilules of chert. (ATEC,
Gectechnical and Hydrogeologic Investigation, 1992) The borings have revealed that the
uncounsolidated soils are thick beneath the landfill site. The previous geotechnical borings
and wells were dicd ic deptas ranging Tom 235 to 39 feet beiow the surface. Some of
the auger borings were believed to have refused ense chert beds and the ATEC report
estimated limestone bedrock to be approximatei@o 90 feet below the ground surface.

-
1
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Bradley, 1984, estimated the regolith in the uplands of the Dickson arez to generally
range from 50 to more than 150 feet thick  Comparison of depths to bedrock for
residential wells and test wells in the area near the landfill found the actual regolith
thickness to be highly variable within short distances, which indicates that the bedrock
surface is likely pinnacled.” One test well drilled at the southeastern corner of the landsil
was drilled to 331 feet before encountering bedrock. Where not weathered to regolith,
the St. Louis Limestone is typically a yellowish-brown, fine-grained, cherty limestone.
(Bradley, 1984) ‘

The Warsaw Limestone underfies the St. Louis Limestoge. Bradley, 1984, estimated the
top of the Warsaw limestone to be near the 740 foot comtour in the area of the landfill
This would place the top of the Warsaw at about 60 to 130 feet beneath the landfill site.
The Warsaw Limestone is typically a thick-bedded, light-colored, medium- to coarse-
grained, fossil fragmental fimestone. Locally the upper part of the Warsaw. may be
weathered to. clay regolith in some locations in the vicinity of the landfill. The unit is -
approximately 100 feet thick in the area. (Bradley, 1984)

The Fort Payne Formation is typically a calcareous, dolomitic, very cherty siltstone. It is
estimated to have a2 maximum thickness of approximately 250 feet in the Dickson Area.
(Bradley, 1984) . : '

- HYDROLOGY

" 33.1 SURFACE WATER

The landfill site drains primarily to the southwest, west, and northwest toward Worley
Furnace Branch and it’s tributaries. Worley Furnace Branch is located approximately 0.3
miles north-northwest of the landfill. The headwaters of a tributary of the stream begin at
the southern end of the active landfill area. Portions of the southeastern part of the ald
city dump / landfill area drain to the south toward Baker Branch. Both Worley Furnace
Branch and Baker Branch flow into West Piney River, which is located approximately 1.5

- miles west of the landfill. All of the streams are within the Tennesses River Basin.

Numerous springs are located in the Dickson area. The spring believed to be the closest
to the landfill is Sullivan Spring, which discharges imto Worley Furnace Branch about 0.3
miles north-northwest of the landfill. The altitude of the spring is near the 720 foot
elevation. The spring appéars to issue from the limestone bedrock which outcrops along
the valley wall of Worley Furnace Branch.
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3.3.2 GROUNDWATER

According to Bradley, the groundwater system in the Dickson area is primarily recharged
from precipitation in the uplands where the regelith is thick, Recharge enters the regolith,
which stores the water and transmits it slowly dewuward to points where it can enter the
bedrock system or flow along the bedrock-residuum contact. Although the regolith stores
large quantities of water, due to the low permeability of the clay, the regolith will in most
cases yield little water. : o

The primary aquifer in the Dickson area occurs in the solutionaly enlarged bedding plane
openings in soluable limestone. The great majority of wells in the area are screened in the
Warsaw limestone and, with one exception, all springs recharge from the Warsaw.
(Bradley, 1584) The dense cherty Fort Payne Formation is generally an underlying
confining layer, but does yield water in some wells, |

A regional water level contour map taken from Bradley, 1984, is shown in Figure 3. The
contour map shows water levels in the Dickson area based upon measurements in wells
and springs in 1960. As the map shows, 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 upon the map, on a regional
scale groundwater in the area of the landfill is moving in a west-southwesterly direction.

The existing monitoring wells at the landfill are screened immediately above the bedrock
surface. (ATEC geotechnical report) The nature of flow within the regolith is uncertain,
"The wells show widely varying water levels and two of the four weils have been dry at
times. The direction of groundwater flow cammot be determined based upon the

o , information from the existing wells. Groundwater flow within the regolith may be

4

LAY
e

discontimuous across the site, and controlled by the presence of pinnacles, regolith
thickness and/or variable rates of recharge to solution openings in bedrock.

Based upon the thickness of regolith, the primary aquifer beneath the landfill should occur

/i solution enlarged openings in the Warsaw limestone. Of the 20 wells known to be

located within 2 one-mile radius of the site, all but 4 of the wells are deeper than 125 feet,
and most are believed to be drilled more than 50 feet into bedrock. (ATEC, geotechnical
report) In drilling test wells into the Warsaw limestone in the Dickson area, Bradley
fonn sohutinn orenings which ringed from less than 1 foot to more than 40 feet thick. In
general the smaller openings were clean, water bezring zones, while the larger openings
were partially or completely filled with clay. Soiuticn openings which 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 opezings Jecreased with depth. (Bradley,

_ ,j' s [+5° 1984)

LA
J$

Sullivan Spring appears to be recharged from the Warsaw limestone, which outcrops
along the valley wall of Worley Furnace Branch. It is expected that the bedrock solution
openings which recharge Sullivan Spring would most likely be at altitudes above or equal

to the altitude at Sullivan Spring.

.-~ GRIGGS & MALONEY, INC. * Enginesring and Environmental Consulting * (615) 895-8221 Page?
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333 WATER USAGE

Figure 4 is a map adapted from the ATEC geotechmical investigation showing water well
locations within a one-mile radius of the landfill. According to the ATEC report, the city
"of Dickson has 11 public wells east of the landfill ste. According to Mr. Jim Lunn, with
Dickson County, one additional city well is located next to the city water tank and the
additional well is shown on the map. The city reggives its water from Dickson City Lake,
northeast of the site, and only two of the weils¢"1398.and 1385, are actively used to easure
that the pumps are operational. Table 1 provides\information concerning the water wells.

(ATEC)
27
/37? Y

4. - INVESTIGATION PROCEDURES

In order to meet the objectives which have besn previously defined, the investigation will be

performed in sequential phases. The initial phase will consist of the installation and sampling of

‘monitoring wells, with the intended purpose of determining if, in fact, the contamination detected

- -in Sullivan Spring came from the landfill. Based upon the results of the initial phase of work,

. subsequent phases will likely need to be performed to delineate the full extent of contamination at
-the site and to better define the hydrogeology of the landfill area.

4.1 MOMNITORING WELL LOCATIONS AND DEPTHS

In order to determine if the contamination detected i the spring came from the landfill, to
begin the investigation a minimum of three additional monitoring wells will be installed.

 The wells will be located near the northwest corner of the landfill, between the landfill and
Sullivan Spring. The proposed well locations are shown in Figure 5.

The depths at which the wells will be installed are dependent upon the depths at which
groundwater is encountered and upon the resuits of preliminary sample screening which
will be performed as the borings are advanced. If groundwater is encountered above the
soii/ bedrock interrace, groundwater sampies wiil oe obtained through use of either a
HydroPunch sampler or from the installation of temporary wells, The samples will be
analyzed for the list of parameters which have previcusly been detected in Sullivan Spring. v
If contamination is detected, permanent wells will be completed above the soil/bedrock
interface. If contamination is not detected in the prefiminary sampling, the soil aquifer will
be cased off, and the boring will be advanced into bedrock. Any zone of groundwater
encountered as the boring is advanced through bedrock, will be sampled to see if the

ol ?7? casings will be used to seal off multiple aquifers

i /6/ 77 _ indicator screening parameters are detected. If conditions warrant, multiple strings of

- GRIGGS & MALONEY, INC. * Engineering and Eavironmental Consulting « (615) 395-8221 . Page 9



T" -(g_\-_-,_-—gy@(f_):-;ﬁ =2
t, : = ‘;" >

S

2

1

™
{s:) Q 1000
o — et

G .
® - Well location and number adapted from Water Well Location Map
ATEC Report. :
. - : ' Groundwater Quality
. - M -~ Addition Well location supplied by Mr. Jim Lunn Assessment Plan
of Dickson County. Dickson County Landfill

Dickson County, Tennessee

Project 143-0% November, 1994



TABLENO. !

DICKSON COUNTY SANTTARY LANDFILL
WATER WELL INFORMATION
v WATER
WELL DATE TOTAL TOTAL BOTTOM BEARING
NO. OWNER COMPLETED DEPTH _ YIELD _ CASING _ ZONE USE
277 C. Bradford 4/18/67 100 5 87 85| Home
358 J.Pucketr 7/12/68 160 3 79 20| Home
521 J. Holt 325164 129 4 128 125 | Home
525 R. Holt 7/16/70 300- 2 98 260 | Home
523 A. Harris 8/31/70 360 71 120| Home
552 G. Dogegan 224/70 105 50 1C0 100 Home
663 R. Buchanao 7/30/71 130 10 127 130
828 E. Lovelacs 472873 200 2 47 Home
851 1. Homer 6118173 160 S Home
852 H. Holt ° 6/25/73 340 160 Home
1384 City of Dickson 12/1/80 300 4 136 220 | Municipal
1385 City of Dicksoa 10120430 160 400 106 143 | Municipal
1386 City of Dickson 10/6/30 250 20 106 116 | Municipal
1337 | . City of Dickson 10/4/30 300 8 103 252 |  Muaicipal
1383 City of Dicksoa 10/2/30 250 150 131 197 | Municipai
1389 City of Dicksoa 8/4/30 300 150 144 180 | Municipal
1390 City of Diekson 7/24/30 - 350 14 115 307 |  Municipal
1392 City of Dickson 7114781 280 165 127 145 |  Municipal
1393 City of Dicksoa 320 12 162 245 Municipal
1396 City of Dickson 7/1/80 280 110 127 130 |  Municipal
1397 City of Dickson 77230 340 175 318 330 | Municipal
9029 K. Walker 75 75 Home
9030 1. Robinson 212 107 Home
9040 D. Saaders 110 100 Home
9041 D. Sanders 133} Horme
§C38 | O. Dapggac . 125 Home
9048 W. R Street 155 155 | Home
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4.2

W

4.3.

At each location, the monitoring well will be installed in the zone of groundwater which
indicates contamination, or if contamination is not indicated, in the zone of bedrock
aquifer which indicates the highest yield. If contamination is detected at any of the wells,
it is expected that additional wells will be necessary.

WELL DRILLING METHODS

From the ground surface, until refusal is encountered upon rock, drilling will be performed
using hollow stem auger methods. Borings will be advanced using 4-1/4" ID hollow-stem
augers. In order to characterize the soil conditions encountered, split spoon samples will
be taken using a 2-foot long, 2-inch OD, 1.375 inch ID split spoon sampler. Split spoon
samples will be taken at intervals of at least every ten (10) feet. All soil samples will be
monitored with an HNu-101 Photoionization detector (PID), and if positive readings
occur, selected samples may be sent to a laboratory for analysis.

Drilling into bedrock will be performed using air rotary drilling techniques. In order to
seal off the soil aquifer, a minimum 14" diameter borehole will be advanced at least 2 feet
into competent bedrock and a 10" diameter steel casing grouted into place. A 5 -5/8” bit
will be used to advance the boring into bedrock. Should conditions require the isolation
of multiple bedrock aquifers, a 10" diameter borehole will be advanced and a 67 steel
casing set to isolate the aquifers.

All soil and rock cuttings from the drilling operation will be placed on plastic beside the
borehole and if contamination is indicated will be disposed of in accordance with DSWM

regulations.

All soil and rock samples will be visually examined by an on-site geologist, classified, and
the information entered on subsurface exploration borehole logs.

’

DECONTAMINATION PROCEDURES

Strict decontamination procedures will be followed throughout the investigation. The
minimum requirements for decontamination of drilling equipment are as listed below.

All drilling equipment must be cleaned and decontaminated prior to and after each use on
the site. A high pressure steam cleaner will be utilized to remove all foreign substances,
dirt, oil and grease, rust, etc. from all trucks, augers, rods, drill stems, bits, casings, tremie
pipe, and hoses used at the site. Decontamination will be performed on a decontamination
pad, constructed 3o as to contain all wash waters, debris and residue from the augers and
overspray occurring during the pressure washing operation. The pad will be constructed
50 as to enable the collection and transfer of waste into drums or other containers for
storage and proper disposal.

GRIGGS & MALONEY, INC. * Engineering and Environmental Consulting * (615) 895-8221 Page 13
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4.4.

To clean the drilling equipment the following procedure will be used:

‘Wash with hot water from a high pressure steam washer.

Rinse thoroughly with hot tap water or steam, if available.

All wash and rinse water used in the decontamination process will be
collected for proper disposal according to. curreat rules.and regulations.

After each cleaning event, the equipment will be allowed to air dry, and then
checked with the HNu PID for evidence of volatile organics, and visually for
cleaniiness.

W

b

WELL CONSTRUCTION METHODS

4.4.1 SINGLE CASED WELL INSTALLATION PROCEDURES

- The casing and screen will be comstructed of two (2) inch LD, pre-cleaned, flush

threaded, Schedule 40 PVC. The screen will be ten (10) feet in length and will have 0.01
wch factory milled slots. The well screen will be terminated with a threaded end cap and
the casing will be terminated with a locking, watertight cap. Should preliminary sample
screening results indicate high levels of contamination, four (4) inch diameter weils may be
installed for potential use as recovery wells.

The annular space between the well screen and the borehole wall will be filled with a filter
pack to a depth of approximately two (2) feet (minimum) above the top of the screened
section. A weighted tape will be used to help prevent bridging and ensure the proper
placement of the filter pack. The flter pack will consist of clean, washed, well sorted
silica sand.

" A filter pack seal of at least two (2) feet of beatonite pellets will be placed immediately

above the sand. A weighted tape will be used to heip prevent bridging and ensure the
proper placement of the filter pack seal. If the beatonite seal is placed above the water
table, two gallons of potable water will be used to hydrate the pellets. A minimum of 1
hour will be allowed for the pellets to hydrate. ‘

The remaining annular space, from the ton of the filter pack seal to within two feet of the
sirfaca, Al ke llad with 2 benwonisa/czmant grout. The grout will consist of a mixture of
Portland cement and 4-6% powered bentonite mixed to a demsity of 13.5 to 14.1
Ibs/gallon. A iremie pipe will be used to place the annular grout.

The final two feet of the annular space will be filled with concrete and a locking above
ground steel protective cover will be set into place. The concrete apron around each well
will be sloped so that surface drainage will be diverted. Each monitoring well will be
clearly marked as a monitoring weil and numbered. Figure 6 presents a diagram of 2
single cased monitoring well propoesed for use at the site.

- GRIGAS & MALONEY, INC. + Engineering and Environmental Consulting + (615) 895-8221 Page 14
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. : 442 DOUBLE CASED WELL INSTALLATION PROCEDURES

To prevent the vertical movement of contaminants within a borehole or to prevent the
cross contamination of multiple aquifers, double cased monitoring wells will be installed
when monitoring a separate, deeper aquifer for contamination.

In casing off the soil aquifer, 2 minimum fourteea (14) inch diameter borehole will be
advanced at least two (2) feet into competent bedrock. A ten (1) inch diameter
precleaned black steel outer casing will be used. Where multiple strings of cuter casings
are used, the outer borehole diameter will be a minimum of four (4) inches larger than the
outside diameter of the casing. The annular space between the inner casing and the outer .
casing will also be a total of four (4) inches

The outer casing will be grouted into place using a bentonite/cement grout. The grout will
" consist of a mixture of Portland cement and 4-6% powered bentonite mixed to a density of
13.5 to 14.1 lbs/gallon. A tremie pipe will be used to place the annular grout. The grout
will be allowed to set for a minimum of 24 hours before continuation of drilling activities.

The inner casing and screen will be constructed of two (2) inch 1D., pre-cleaned, flush
. threaded, Schedule 40 PVC. The screen will be ten (10) feet in length and will have 0.01
inch factory milled slots. The well screen will be terminated with a threaded end cap and
the casing will be terminated with a locking, watertight cap.

The apnular space between the well screen and borshole wall will be filled with a fiiter
pack to a depth of approximately two (2) feet (mimimum) above the top of the screened
section. A weighted tape will be used to help prevent bridging and ensure the proper
placement of the filter pack. The filter pack will consist of clean, washed, well sorted
silica sand.

A filter pack seal of at least two (2) feet of bentonite pellets will be placed immediately
above the sand. A weighted tape will be used to help prevent bridging and ensure the
proper placement of the filter pack seal If the benronite seal is placed above the water
table, two gallons of potable water will be used to hydrate the pellets. A minimum of 1
hour will be allowed for the pellets to hydrate.

The remaining annular space, from the top of the fiiter pack seal to within two fest of the
surfs =2, will be filled with a bentonite/cement grout. The grout will consist of a mixture of
Portland cement and 4-6% powered bentonite mixed to a deasity of 13.5 to 14.1
Ibs/gailon. A tremie pipe will be used to piace the annular grout.

The fnal two feet of the annular space will be filled with concrete and 2 locking above
ground steel protective cover will be set into place. The concrete apron around each well
will be sloped so that surface drainage will be diverted. Each monitoring well will be
clearly marked as a monitoring well and numbered. Figure 7 presents a diagram of a
double cased monitoring well proposed for use at the site.
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4.7. GROUNDWATER SAMPLING

Groundwater sampling includes the measurement of free phase product, static water level
measurements, calculation of standing water volume, evacuation of the well, collection of
the sample, and decontamination of the.sampling equipment. The “Sampling and
Analysis Quality Assurance / Quality Control Plan” included in Appendix B presents the
details of the sampling and analysis process and will be adhered to during the performance
of all groundwater sampling and analysis. ‘

After developing the newly installed monitoring wells, the wells will be allowed to stabilize
for a period of at least seven (7) days. Groundwater static water level elevations will then
be measured. All water level measurements will be referenced from an established and
documented point on the top of the well casing. The measurements will be correlated
with mean sea level datum and measured to the nearest 0.01 foot.

After the water level measurements are performed in all wells at the site, each weil will be
purged and groundwater samples collected for submittal to the laboratory for analysis.

- Monitoring well purging and samphng forms will be completed for each purging and

sampling event for each well.

Samples will be collected for analysis in the order of volatilization as follows:
1. Volatile Organics |

2. Extractable Organics

3. Pesticides and Herbicides

4. Dibenzoﬁnms/dibcnzo-p-dioxiz,:s

i

Mercury
6. Metals
;. Cyamide
8. Suifde
9. oH and Conductivity

Initially during well drilling activities, preliminary groundwater sampling will be performed
using either HydroPunch sampling methods, temporary well installations, or sampiing
from the open bedrock borehole. The preliminary sampling will be used to determine the
proper depth to screen the wells. Representative samples will be obtained and submitted
to a laboratory for nish (24 hour) analysis. '

GRrIGGs & MALONEY, INC. - Engineering and Environmental Consuiting « (615) 895-8221 B Page 20
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4.8 GROUNDWATER ANALYSIS

All groundwater samples will be submitted to a certified laboratory, approved by the State
of Tennessee, to perform the analytical procedures required by this plan. Groundwater
samples will be analyzed per the latest edition of USEPA, SW-846, “Test Methods For
Evaluating Solid Waste, Physical/Chemical Methods.” Table 2 presents a detailed
summary of the groundwater sample handling, preservation, and analysis requirements.

TABLE 2

GROUNDWATER SAMPLE HANDLING AND ANALYSIS SUMMARY

DICKSON COUNTY LANDFILL

RE EVAITY .-,FHOW'%"‘:“*N“WMJ ‘REFEREINCS:
N e : RS e TiMe S M METRODS -+ [
=S voc® ~ 7 voC 3 x40ml Q)] 14 days 8010/8020/ | SW-346
= VOA 8260
R L 7 days to
«2re Extractable Organics 3 x lLiter None extraction 8270 SW-846
: ) Amber , 30 days
P4 Glass after
i pred o> 2T Pesticides and Berbicides 7 days to
i T T 3 x ILiter ©) extraction | 8150/8080 | SW-346
' Amber , 30 days
: : . Glass after
5 Dibenzo- furans/Di-benzo-p-dioxins 7 days to SW-846
S - 3 x lLiter ) extraction 8280
. Amber , 30 days
: Glass after
: Mercury Plastic ©6) 28 Days 7470 SW-846
2* 200 ml
. Cyanids Plastic 3 14 Days 9010 SW-846
e 300 ml
23 Sulfide Glass D 7 Days 5030 SW-846
100 mi
Total Metals Plastic %) 6 months 6010 SW-346
3X 1 Liter ,
1 40 mi glass VOA vial with Teflon lined septa and hole cap.
2 Cooltod4°C ,
5 NaOH>12.0, Coolto4°C,
4 Coolto 4° C, HCL pH <2.
5 Liter glass or plastic bottle.
6 Nitric acid to pH less than or equal to 2.0.
7 ZN Acetate (4 drops 2N./100mls.+NaOH >9.0)
. GRIOGS & MALONEY, INC. « Engineering and Environmental Consulting * (615) $95-8221 Page 21
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SAMPLE LABELING AND HANDLING

All samples will be handled as prescribed by methodology set forth in the latest edition of
USEPA, SW-346, Test Methods For Evaluating Solid Waste, Physical/Chemical
Methods.

The sample [abel will contain the following ‘information:

Project location and project number

Sample location, borehole or monitoring well number, or depth
Method of collection

Date and time of collection

Samplers identifying name or initials

- Sample type

Analysis requested
Method of preservation -
An example of a sample label is included in Appendix B. In addition to sample labels,

sample seals may also be used to assure the integrity of the samples. A typical sample seal
is also shown in Appendix B. o

4.9.1 SAMPLE PACKAGING AND SHIPPING

Samples will be packaged to insure physical as well as chemical integrity. Samples will be
delivered to the laboratory as soon as possible after sampling, preferably on the same day.
If samples must be shipped by common carrier, use of next day service is required.

Prior to transport or shipping, the cooler will be packed with shock absorbent material to
prevent breakage of the sample containers and prevent the coolant from shifting.
Appropriate Chain-of-Custody documentation will be enclosed in the cooler with the
samples and the lid will be secured and sealed. The exterior of the cooler will be labeled
Wizt iz mIme g addrass of e saipper and the address to be shipped to, and the total
weight of the package. Waming labels will be affixed noting “THIS SIDE UP” and
“FRAGILE" and any appropriate haza-dous warning.

4.9.2. SaMPLE CBAIN-OF-CUSTODY

Because the samples collected from the investigation may be involved in legalistic
proceedings at a later time, Chain-of-Custody documentation of all samples must be
maintained. A Chain-of-Custody is required anytime the sample leaves the custody of the
sampler. The possession of samples from the time of collection must be traceable.

.. GRIGGS & MALONEY, INC, » Engineering and Environmental Consuiting * (615) 8958221 Page 22
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4.10

A typical Chain-of-Custody form is included n Appendix B. The form must be filled out

completely, legibly, and accurately and accompany the sample at all times for
documentation of the sample handling. When common carriers or shippers are utilized to
ship samples to the laboratory, the receipts and shipping manifest must be attached to the
Chain-of-Custody to complete the chain When samples are split between two or more
parties, a separate Chain-of Custody shall be prepared and accompany each sample.

SAMPLING QUALITY ASSURANCE / QUALITY CONTROL

Trip blanks, equipment blanks, field blanks, split samples, and duplicate samples are
examples of quality assurance/quality control (QA/QC) sampling requirements. QA/QC
samples are handled, packaged, shipped, and analyzed in the same manner as the regular
soil and groundwater samples. QA/QC samples are ntroduced into the total measurement
system as a means of control and evaluation of the level of contamination and variability of
results as contributed by potential artifacts and interferences arising at any point in the
measurement process.

QA/QC samples are designed ta measure: '
1. The integrity of the sample container and sample equipment cleaning process;

2. The actual process of sample collection;

3. The purity of the sample preservatives and additive reagents.and cherﬁimls;

4. The influence of the site’s environmental conditions on the samples;

5. Cross contamination of samples due to improperly cleaned sampling equipment; and

6. Indeterminate artifacts imtroduced during | sample transport from comtainers,
~ preservatives, cleaning agents, and sampling equipment.

Table 3 summarizes the number and frequency of the QA/QC sample collection.

- . GrGaS & MALONEY, INC. * Engineering and Environmental Consulting * (615) 895-8221 " Page23
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4.11

4.12

4.10.3 DUPLICATE SAMPLES/SPLIT SAMPLES

Duplicate samples are utilized to monitor the ability of the sampling procedures to
produce reproducible results and to provide the laboratory with sufficient sample to
perform laboratory matrix spike and duplicate sample analysis. Duplicate samples are
asennally identical samples. They are collected, preserved, handled, shipped, stored, and
analyzed in the same manner as the regular samples.

One duplicate sample will be collected for each sample set of ten (10) samples coilected
for submittal to the laboratory. '

Split samples are duplicate samples split between two or more parties for separate analysis
by unrelated laboratories. . .

]

, 4.10.4 FIELD BLANKS

Field blanks are utilized to evaluate the sample container filling procedure, the effects of
environmental contaminants at the site, purity of preservatives or additives. :

Field blanks are prepared in the field, on-site, by filling appropriate sample containers with
DI water and adding appropriate preservatives and additives as required. The field blank
sample is then grouped, handled, stored, and transported with the true samples collected at
the site.

‘Field blanks will be collected at the rate of one (1) sample for each twenty (20) samples

collected.

SURVEY FOR STREAMS, SPRINGS, AND WELLS

In order to identify possible discharge points of groundwater from beneath the landfill, the
investigation will include a survey to identify all streams and springs in the area. The
survey will include the identification of all domestic and/or commercial water uses withm
at least a one-mile radius of the site. Further testing of samples from the offsite streams,
springs, or wells may be recommended.

ADDITIONAL PHASES OF THE INVESTIGATION

Upon conclusion of the initial phase of monitoring well instailations, sampling, and
survey for springs, streams, and wells in the area, it is expected subsequent phases
of investigation will likely need to be performed to delineate the full extent of
contamination at the site, and to better characterize the area hydrogeology.

GRIGGS & MALONEY, INC. * Engineering and Environmental Consulling « (615) 895-8221 Page 15



5.0

. GROUNDWATER QUALITY ASSESSMENT PLAN ¢ DICKSON CounTY LANDFILL NOVEMBER, 1994

The subsequent phases of investigation may include such activities as additional
well installations, slug and/or pump testing of wells, sampling of other springs,
streams, or wells in the area, and injections of dye to characterize flow directions.

Since the exact nature of the need for subsequent investigation cannot be known’
unti! additional work is completed, the scope of work for each additional phase of
investigation will be submitted as an Addeadum to the Work Plan prior to
performance of the work.

' REPORT OF FINDINGS

Upon completion of the monitoring well installation and sampling, and receipt of ail Iaboratory
testing results, a report will be prepared which includes the following:

1) Documentation of all monitoring well drilling, instailation, and sampling activities.

' 2) Laboratory analytical reports of the groundwater sampling results.

3) Characterization of the groundwater potentiometric surface elevations and flow direcuons
4) Results of the well, spring, and stream survey.
5) Results of any additional hydrogeologic testing.

- 6) Recommendations for additional phases of investigation, if necessary.

6.0

SCHEDULE OF IMPLEMENTATION

The following schedule is presemted as an example of the expected completion times for the
scope-of-work to be performed.

Days FOrR ACTIVITIES OR TASKS TO COMPLETE
COMPLETION

Day 0 Approvai of Groundwater Quality Assessment Plan

Lay 1C Notifcaticn ¢fDEWM of schedule for well installation

Day 30 Begin monitoring well drilling and installations

Day 45 Completion of sampling evex: # 1- All Appendix II parameters

Day 60 Completion of sampling event # 2- Append. T detected + Appendix I
Day 75 Completion of sampling event # 3- Apﬁend. I detected + Appendix I
Day 50 Completion of sampling event # 4- Append. II detected + Appendix I
Day 120 Submittal of Report of Findings
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S—-{2=(mathylamino)-2-0xoethyl] ester

Beazenamine, ¥, MN-dimethyl-4-(pheaylazo)-
Benz(a)antbzacsne, 7,12-dimethyl-

{1,1°~Biphenyl}—4,4’ -dlamine, 3,3"~
dimechyl—

Phancl, 2.4-dimechyl-

1.Z-3enzenedicarpoxylic acid, dizethyl -
estar

e

_Banzene, 1,3—dinitro-

Phencl, IZ-machyl-4,6-dinitzo—

Phesol, 2,4—dlnitsd-
Senzene, l-methyl-2,4-dinitra-

Benzene, 2-wechyl-l,3-diaitzo-



Dinoseb; DNBP; 2~-sac-3utyl-4, 6-
dinitrophenol

Di-an-cctyl phachalata

Oiphenylamina

Qisul foton

Zadosulfan T

Zndosulian IL

Saodosulfan sulfate

-

tndrin‘ aldehyde

Ethylbenzene
Exhvl methacsylace
Zthyl mechanesullonata

Famphur

Fluoragtheoe
Flueretie

Heprtachlor
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Phencl, 2~(l-methylpropyl)-4,6-dinit=c-—

1,2-BenezenedicarBoxylic acid, diectyl
estar 4

Sanzenamine, N-gheayl-

Phogphoredlithicic acid. 9,0-diatayl
S={2-(athylttio)ethyl] ester

§,9-Hechano-?,4,3-benzodioxacthiepln,
6,7.8,9,10,10-hexachloro-1,5,52,6,9,
3a-hexahydro-, 3-oxi¢e. .

6,9~Hechano~2, 4, J~benzodloxathiepin,
5,7,8,%9,10, 10-hexachlore~-1,5,54,58,9,
Sa-hexahydra—~, l-oxide., (3x,3aa,s8,
$8,%aa)~-

6, 9-dechanao~2, 4, 3~benzodioxachlapin,

- 6,7,8,9,10, 1Q~nexachlora-~1,5,54,6,9%,
2a~hexahydro-, J~J~digxide .

2,7:3,6-Dimethancnaphth{2,3-bjoxirene,
3,4,5,6,9,9=hexachloro~la,2,2a,3,5,

6a, 7, Ta~oc=ahydro-, (laa,23,2a8,3a,
84,6a3,78, Tad)—

1,2, 4-Hethenocrclovancafcd]pentalane—
S—carboxaldenyde,2,2a,1,3,4,7-

¢ hexachlorodecahydro-, (la2,28,2aB,
48,4a8,58,.643,6b3, TR}~

Baazene, ethyl-

1-?zopenoic acid, Z-methyl-, eshyl estar

Yethanesylicnis acid, ethyl ester

Pﬁécphe:uchicic acid, Owf def
{dimethylamizo)sulfonyl|phenyl]
0,C~dinechyl estaz

Fluoraathens

9E-Flucrene

4, 7-4ethago-l=~indene, 1,4,5,6,7,8,8~
heptachloro-la,4,7,7a~tecrahydro-
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Heprachlor epoxide 2,5-Hethano~21H~indeno{1,2-bjoxirene,
) 2,3,4,5,6,7.7-haptachloro-la, lhb,
5,5a4,68,6a~hexahydro-, (laa,lbs,

2a, Sf.. SaB,63,8aa) -
Haxachlo :oben:n;m- - Benzene, hexachloro-
Rexachlorobutadieae - 1,3-8utadiene, 1,1,2,3, 4, 4-haxachloro~
Haxachlorécyclopentadisne , 1,3-Cyclopentadiene, 1,2,3,4,5,5—
’ i hexachloco—
Hexachloroechana . ; Sthane, hexachlorgo—
Haxach}a:opmpenei . ' . - l-Pragene, 1,1,2,3,3, J-hexachloro—
Z-Ha:.:a.none ; . . ' 2-Hexanone:-
dechyl butyl ketone
Indenc(l,2,3-<d)pyrena ) Ipdeno(l,2,3-cd)pyrene
Isobutyl aleonel = . ' l—Prop;nc'L . 2-methyl-
Isadﬁin‘., S : L,4,s,s-oxmécnanonapucnaxane, 12,3,

4,10, 10~-hexachloro—,1,4,42,5,8,3a~
hexahydro—(la, 4a,4a8,53,88,8a8)~

Isophorone : 2-Cyclohexen~l-one, 3,5,S-trimethyl—

Isosafrole l,}-Bensodioxale, S=(l-grogenyl)—-

Kepone 1,3, 4-Hathena-29-cyclabuta{cd |pentalen~—
2-one,l,la,3,3a.4,5,5,5a,5b,6~
decachlarceoctahydro—-

Laad Laad

Yooy Har<azy

HechicTylonizzile 2-PropesegitTile, 2-aethyl—

‘Hethapyrilace . 1,2-Ethanedianine, N,N-dimethyl-’—
2~pyridimgyl-¥’—(2-thienylmethyl)—

Hethaxychlor ’ Benzene, 1,1°-(2,2,7,
trichlorsechylidene)bis(d4-—
aethoxy—

Hethyl' bromide; Bromomethane Hethane, bromo-

Hathyl chloride; Chlorcomethane Methane, chloro~

A A - L



J-Hethylcholanthrene
Hethyl ethyl ketone; 4EK;
i-Butanone . -

. Methyl ifodide;
ilodomethane

Methyl methacsylate

Methyl methanesulfoaate
Zoﬁechylnaphc.'mlen;
He:r.xy‘l. -parathion; Parathion methyl
4-H§thyL—-2-gent:a.nona: A-ethyl
isobutyl ketoae
'_Hecnyl,en'e bromide; Dibromomethana

Methylene chloride;
Dichlocomechane

Naghtha_.lene

1, ¢-Naphthaocuinone
l-Naphthylanine
Z-Naphthflminé

Nickal

S-uilrganilize; 2-.¥itToaniline
m-Nltroanillae; S-Nltzosaniline
. p=¥Nitzoaniline; 4=yitroaniline
Nitrobeanzeae

o-Hitrophenol; Z—Niﬁrophercl
p—Hit;’opheno}; 4~Nitrophenol

N-Nitrosodi-n-butylamine
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Senz(jlaceanthrylens, 1,2-dihydro—=3—
methyl—

i-8utancone

Hethage, icdo—
1-Propencic acid, 2-methyl-,

nathyl eater
Yethanesulfonic acid, methyl ester
Naphthalena, 2-methyl-’

Phosogharathicic acid, 0,0-dimethyl
O={4~nitzophenyl) escer

2-Pantancae, 4-nechyl-

Yethane, dibrcmo-

Hechane, dichlero-

¥aphthalene
1, Q—anhtha.le.nedic;ne
i-Naphthalenaziae
2-Naphthalenamine
Nickel
Zenzanamine, 2-aiszo-—
Spczanamine, ls—uj:.t:Q—-
_3egzenamine, 4-nitzo—
Benzene, nitzo-
Phenol, 2-nit=a
Phencl,. 4-&.1.::0_

l-8utanamine, N-butyl-N-aitrosg—
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N-Nitrogodiethylamige Ethanamine, N-ethyl-N-nitzosg-—
N-Nitrosodimethylamine dethanamina, N-methyl-N-nitroso—
N-¥itzosocd{phagylamine - ‘Benzenamine, N-nitzoso-N-phenyl-

N-Nitrosediprepylaming; Di-a-propyl- l-Propanamine, N-nitroso-N-propyl
nitrosamine:; N-NLitroso-N-

dipzogy'}.a_.n{i_ne'
N-Nitosomethylechalamine ..+ rthanamine, N-mechyl-N-nitzaso—
N-Nitrosogiperidine | . ' Piperidine, l-pnitmoso-—
N-Nitrosopyrrolidine B Pyrrolidine, L-nit=qgo
S-Nitro—o-toluidine . Senzenamine, 2-amathyl-3-nitro-
B - * ]
Parathion : ) ?hosphorochicic acid, O,0-diechyl-
Q-{4~aitzophnenyl) escer
Peatachlorobenzene . P . Benzene, ‘genta.ch.la:o—
?sncgéhl?'zo‘nitrébenieue. ‘ e . Sanzene, pentachloroaltzo-
Pnntachlb::oghenal ' L e 2hencl, peatachloro-—
Phecacecin s ' Acetamide, N—(4-—ethaoxyphenyl)
Phananthrene ‘ - Phenagthrene- )
Phenal | shenol
p=fhenylenediamine ' . 1,4-3enzanedliamine
Pherate | . fhosphoradithiaic acid, O,0-dlethyl
S—((ec.‘th.‘:La}mqthyL] ester
Pclvehleocinazed bighenyls; PC3a, L.V’ -3iphenyl, chloro darivatives.
AZTcloxs e 4.
Pronamida ] Zopzaside, 2 .';_cgic-_»c:c-&u., 1—
dimechyl~2~propvnyl)—
Propiomnitzile; Ethyl cyanide Propanenitrile-
Pyrene . Pyrene

Satrola 1,3-3enzodioxole, S$—(2-propenyl)-
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Selenium l Selenium
Silver S ﬁ.ve: :
AS Llvex; 2,%,5=-TF - Frupandic acit.d, 2-(2,4,5=
trichlorophenoxy)—
Styrene ‘ Beazene; ethenyl-
| sulfide : Sulflde
¢

2,4,5-T; i. 4 ,S=-Trichloroghenoxy— ' Acetic aci.tl(. (2,4.5~

acecic acid ) trichlorophenoxy)—
1,2,4, SfTecxachlccck;enzen'e ' '_ e Benzene, 1,2,4, S—tet:a::hlém—
1.1,1,2-Tetzacklocoethane Ethane, L,1,1,2-tstrachloro~
1, L2, Z-Tac:ac:u.crcec&ane Ethane, 1l.1,2,2-tatzachloco-

Tatrachloroethylene;
Tatrachloroechene;

. ?s:chla:be:hylene

Ethene, tetrachloro—

Z,J,%-S{‘rgtza.&lcmghet;bl R Phencl, 2,1,4,6-tatzachloro~
Thallium S malliem
Tin " Tin
Taluene ' ) Henzsne, methyl-
p
a~Toluldine 8anzepamine, 2~mathyl-—
Toxaphene R . Toxapkeage-
S e TTicklesskhenzeana Zeczene. 1,2, 4-trichloro—
l.l.L—'Arr!.c:J.czoethaa;e; Zthapge-. 1,1, I-t=ichloro—
Mguhylchloroizsee . .~
1,1,2-Trichleroethane ] | .Tthane J.,l,'zy-t:_‘ichlo?o-
r:‘.:.‘:lcx:ca:b.y—!.ene-;v ' Ettene, ::ic.*:lo::-.
" Trichlacoetiene
Trichloroflucrcmethane: CIC-11 ° Yathane, trichlorofluozo—
. 2,4,5-Trichlezepheaol ?hencl, 2,4,S-trichloro- -

2,4,8-Trichlcrophenol i fhenol, 2,4,8-trichloro—



1,2,3-Trickloropropane

0,0,0-Tristhyl phosphorothioate

cyw—frtni::anhzanef '
Vanadium |

VL.nyL.‘ aceatate

Vinyl chlgr:ide,- chlorcethenq-
Xylene (total) |

Zlnc
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Fropane, 1,2,3-txichlero—

Phosphorothicic acid, 0,0,0-
triethylestaz ) :

Banzena, 1,3,S5-trinitre—
Vanadium

Acstic acid, ethenyl.ester

_ Ethene, chloro—

Benzene, dimethyl-—

Ilos

60 Pages




APPENDIX B

'SAMPLING AND ANALYSIS -
QUALITY ASSURANCE/QUALITY CONTROL PLAN




QUALITY ASSURANCE / QUALITY CONTROL PLAN

SAMPLING AND ANALYSIS -
. OF P
GROUNDWATER MONITORING WELLS

PREPARED FOR

DicksoN CoUNTY

JUNE, 1994

Prepared by

GRIGGS & MALONEY.

INCORPORATED

_ Cnaineering & Environmental Consulting
745 South Church St., Suite 205
PO Box 2968 (37133-2968)
Murfreesboro, Tennessee 37130
(615) 895-8221 + (615) 895-0632 FAX

. o . File Number 143-05



APPENDIX A

APPENDIX B

APPENDIX C

 LIST OF APPENDICES

MONITORING WELL PURGING and SAMPLING FORM

SAMPLE LABEL AND CUSTODY SEAL

. CHAIN - OF - CUSTODY

GRIGGS & MALONEY, INC. » Engineering and Environmental Consulting * (615) 895-8221



. Griggs & Maloney, Inc. + Engineering and Environmental Consulting * (615) 895-8221  _ ~ Pagel-

. QA/QC’ Sampling and Analysis Plan- Dickson Co. Landfill November, 1994

QUALITY ASSURANCE / QUALITY CONTROL PLAN
SAMPLING AND ANALYSIS
OF
GROUNDWATER MONITORING WELLS

1. INTRODUCTION

. This document is prepared for the State of Tennessee Department of Environment and
Conservation, Division of Solid/Hazardous Waste Management to establish Quality
Control and Quality Assurance guidelines, These guidelines are to be followed
throughout the groundwater assessment momnitoring penod at the Dickson County Class I
Landfill

This plan covers the complete process utilized for the coﬂecﬁon of quality groundwater
_ monitoring samples inciuding the: ‘

measurement of groundwéter levels
detection / measurement of immiscible layers
purging of wells

. sﬁmple'.coﬂection,ﬁhandling, and analysis

quality control and quality assurance

2. GROUNDWATER LEVEL AND WELL DEPTH MEASUREMENT

2.1.

’,

STATIC WATER LEVEL

The depth to water level in the wells must be measured to calculate the casing

water volumne for purging and also for the purpose of determining the hydrologxcal
U.nd-"”"‘“' Cl"""‘..c“"“tl"s

Tae stzgc warar level in the well is measured prior to the well evacuation. Inital
siatic water levels ars measured typically seven to ten days after installation and
develooment of 2 new well and additional measurements are performed prior to
each purging and sampling event. All water level measurements utilized to
construct a piezometric surface map must be obtained within a consecutive twenty-
four (24) hour period. .




QA/QC Sampling and Asalysis Plan- Dickson Co, Landfill November, 1994

. 2.1. STATIC WATER LEVEL, Cont’d

The water level elevation will be determined to the nearest 0.01 feet as measured
with a water level meter. The meter consist of a reel containing a length of
- S weighted, marked fiberglass tape, which has a conducting probe attached to detect -
the air/water interface, and an alarm. o

The water level measurement is performed three (3) times to insure accuracy and

water level stability. Always measure the upgradient or background wells first to
reduce the potential for cross contamination.

The following procedure will be followed for water level measurement in
groundwater monitoring wells.

A) Prepare a “Monitoring Well Purging and Sampling” (MWP&S) form
' (Appendix A) for each well to be measured, and enter ail reference information
for each well. ‘ .

B) Locate the well identification on the casing and the well elevation reference
mark and check against the site map for verfication. If identification or
elevation markings are not found on the well, verify the well identification and
mark the well with the identification number and an elevation mark. Note the

- changes on the MWP&S form and inform the project manager. If 2 mew
. - . elevation merk is placed on the well, a survey must be performed.

C) Place a plastic sheet on the ground surrounding the weil by cutting 2 slit in a
piece of plastic and inserting over the weil The plastic sheet should be of
sufficient size to prevent contamination of equipment and supplies during the
water level measurement process. ' ~

D) Unlock and open the protective well cover and the well cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatie orgapics with an HNU-101
photoionization detector (previously calibrated) and record the EINU reading
on the MWP&3 iorm.

F) Put on 2 ciean pair of unpowdered, disposable gloves. (When gloves become
soiled or damaged replace with a clean pair). Dispose of used gloves as per
instructions in Section 11.0.

G) Determine if the water level tape and probe has been decontaminated. If not,
wash with soap and water, and rinse with DI water. Dispose of wash and rinse
water as per instructions in Section 11.0.

. ... Griggs & Maloney, Inc. + Engineering and Eqvironmental Consulting * (615) 395-8221 Page 2
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. 2.1. STATIC WATER LEVEL, Cont'd

H) Check the probe sensor and battery by immersing the probe in water. Note the
level of the water on the electrode sensor when the alarm just begins to sound.

If the probe operation is normal, proceed with item L If the alarm does not

sound when the electrode tip contacts the water's surface, determine what is

‘causing the malfunction before proceeding or obtain another water level meter.

D) Lower the probe and tape into the well carefully and slowly. Do not allow the
tape to contact the well casing to prevent damage to the tapes surface. Surface
abrasions will cause difficulty with later cleaning and decontamination.

J) When the probe contacts the water surface and the alarm sounds, retrieve the
probe until the alarm just ceases. Continue lowering and raising the probe until
the point where the alarm just begins to sound is determined.

X) Hold the tape against the well elevation mark on the casing.

L) Note and record on the MWP&S form the distance from the well elevation
ma;k to the groundwater’s surface to the nearest 0.01 feet.

M) Repeat parts I-L two more times to verify the measurememts. If the
. e . measurements are not constant, continue to measure at greater time intervals
R " until the levels stabilize. The elevation of the well minus the distance to the
water surface is equal to the elevation of the water.

N) To measure the total well depﬂ;, lower the weighted tape siowly to the bottom
of the well. '

0) Mark the tape and read at the yvell elevation reference mark to the nearest 0.01
feet. : :

P) Record the distance from the well elevation reference mark to the well bottom
on the MWP&S log sheet.

Q) Remove the tape and probe from the well being careful not to allow the tape to
rub cn the well pipe or casing.

R) Replacs the well cap and lock the well or continue with purging and sampling.

S) If free product or gross contamination are not encountered or suspected, wash
the tape with soap and water and DI water rinse after each use. If free product
or gross contamination are encountered or suspected, rinse the tape and probe
with alcohol, rinse with water, wash with soap and water and DI water rinse
and finally rinse with alcohol and then DI water. The tape and probe must be

. ' - washed with soap and water and rinsed with alcohol and DI water prior to use
in another well.

Griggs & Maloney, Inc. » Engineering and Environmental Consulting * (615) 895-8221 Page 3



. QA/QC Sampling and Analysis Plan- Dickson Co. Landsill November, 1994

2.1.

STATIC WATER LEVEL, Cont’d

S) All wash and rinse water and alcohol rinse must be collected and held for
proper disposal according to the guidelines set forth in Section 11.0.

DETECTION AND SAMPLING OF IMMISCIBLE LAYERS

3l

3.2

3.3.

DETECTION OF IMMISCIBLE LAYERS

After opening the well, sample the well vapor space with an HNU-101
Photoionization Detector. If, after opening the well, the HINU indicates detectable
levels of organics, a floating layer is indicated, and must be measured and sampled
as set forth in the following section. If the HNU does not indicate detectable
levels of volatile organics it will be assumed that no floating immiscible organic
layer is present, and work will continue to purge and sample the wells.

SAMPLING OF IMMISCIBLE LAYERS

If immiscible layering is detected in any of the wels, samples of the immiscible
layer must be collected prior to purging. For floating layers, samples will be

collected with a disposable bailer, or a peristaitic pump if the layer is located within

25 feet of the surface. For bottom layers a double valve bailer will be utilized.

SAMPLING PROCEDURES FOR IMMISCIBLE LAYERS

The following proceﬁurc will be followed for sampling of immiscible layers im
groundwater monitoring wells.

A) Prepare 2 “Monitoring Well Purging and Sampling” (MWP&S) form
(Appendix A) for each well to be measured, and enter all reference information
for each well

B) Locate the well identification on the casing and the well elevation reference
Tark and cneck ....isi o2 site map for vedfcatdon. If identification or
elevation markings are not found on the well, vesify the well identification and
Tark the well with: the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project manager. If 2 new
elevation mark is placed on the well, a survey must be performed.

Griggs & Maloney, Inc. + Enginesring and Environmental Coosulting * (615) 895-8221 Page 4
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3.3.

SAMPLING PROCEDURES FOR IMMISCIBLE LAYERS, Cont’d

C) Place a plastic sheet on the ground surrounding the well by cutting a slitin a
piece of plastic and inserting over the well. The plastic sheet should be of
sufficient size to prevent contamination of equipment. and supplies during the
water level measurement process.

D) Unlock and open the protective well cover and the weil cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics with an HNU-101
photoionization detector (previously calibrated) and record the HNU reading
on the MWP&S form. ) -

- F) Put on a clean pair of unpowdered, disposable gloves. (When gloves become

soiled or damaged replace with a clean pair). Dispose of used gloves as per
instructions in Section 11.0. ’

G) Determine the static water level following procedures in Section 1.1.

H) Lower a previously cleaned bailer slowly into the well to the interval being
sampled. If the [ayer is only a few.inches thick, use an open top bailer and
_lower the bailer an »

"I) Raise the bailer to the surface carefully. Do not allow the bailer or bailer cord

to contact the ground.
J) Remove the cap from the VOA. vial, and it slightly.

K) Pour the sample siowly into the vial to @void spillage and air entrainment,
making sure to quantitatively transfer any sediment in the sample. Fill the vial
to overflowing to provide for a zero airspace sample, and cap. Invert, tap the
vial with a finger and check for air bubbles. If bubbles appear repeat the filling
process.

1) Lazel =272zt and moes the sampis acoording to instrucsions in Sections 8.0
and 9.0 for sample handling and documentation.

M) Repiace the weil cap and lock the weil.

N) Rinse the water level tape and probe with alcohol, rinse with water, wash with
soap and water and DI water rinse and finally rinse with alcohol and then DI
water. The tape and probe must be washed with soap and water and rinsed
with alcohol and DI water prior to use in another well.

0) Wash and rinse all equipment prior to leaving the site.

Geggs & Maloney, Inc. « Engineering and Environmenta] Consulting « (615) §95-3221 Page 5
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" QA/QC Sampling and Analysis Plan- Dickson Co. Landfill November, 1994

3.3.

SAMPLING PROCEDURES FOR IMMISCIBLE LAYERS, CONT'D

P) All wash and rinse water and alcohol rinse must be collected and held for
proper disposal according to the guidelines set forth in Section 11.0.

Q) Dispose of all contaminated materials, gloves, etc. according to the guidelines
set forth in Section 11.0.

4. WELL PURGING

4.1.

GROUNDWATER MONITORING WELLS PURGING

The water standing in the well prior to sampling may not be representative of the
in-situ ground water quality. Therefore the standing water in the well and filter
pack will be removed so that fresh water from the aquifer can replace the stagnant
water. .

If the well is in a high yield formation the well will be evacuated from above the
sand pack to draw fresh water up through the well. The most efficient exchange of
water in the well is effected by pumping from near the top of the water column.
This causes the stagnant water in the casing above the filter screen to be evacuated
first.

A minimum of three (3) well volumes of water will be evacuated from the well.
The capacity for the well to recharge and the draw down of the water column
should be noted for future reference.

Low yield wells will be evacuated to dryness and allowed to recharge slowly.
Whenever full recovery of the water in the well excesds two hours, samples will be
collected as sufficient water becomes available. When the recharge rate is less than
two (2) hours, monitor the water quality (pH, Conductivity, and Temperature)
until the readings become stable, indicating the well has been sufficiently purged.

Peristaltic, submersmle purze, and/or positive gas displacement Teflon bladder
pumps, wd.c dlopeseniz bailers T Uy utllizad to evacuzie the weils prior to
sampling. Dnsposable polyethyleue baiiers may be used if free product will not be
encountered in the weil.

Peristaltic pumps may be utilized when the water lift is less than twenty-five (25)
feet. At depths exceeding twenty-five (25) feet, submersible purge or positive
displacement pumps or bailers will be used. Bailers may be utilized in all wells,

 although the limited capacity of the bailer makes their use laborious. When using

bailers lower and raise slowly to prevent agitation of the water in the well.
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4.1.

4.2.

GROUNDWATER MONITORING WELLS PURGING, Cont'd

Care will be taken to protect the bai}er, pumps, suspénsion cords, tubing and
cables from contacting the areas surrounding the well. A plastic sheet will be
utilized to cover the ground and well opening area to protect the equipment.

When lowering the pumping equipment int;) the well, the pump and tubing will be
supported to prevent it from dragging on the top of the well casing or binding
when being lowered or raised. ’

The well may be considered to be evacuated when the water becomes clear and
sufficient quantity has been evacuated (3x volume of water in the well). Purged
water will be collected and screened to determine if it may be hazardous. If the
possibility the purged water contains bazardous contaminant levels which exceed
those levels which may endanger the health of personnel or the environment, the
water will be drummed and held for proper disposal by post treatment on site or
disposal by certified waste disposal handlers. ‘

PURGING PROCEDURES FOR GROUNDWATER MONITORING WELLS

The following procedure will be followed for purging of groundwater from th
monitoring wells; o

A) Prepare a “Monitoring Well Purging and Sampling” (MWP&S) form

(Appendix A) for each well to be measured, and enter all reference information
for each well. ~

B) Locate the well identification on the casing and the well elevation reference
mark and check against the site map for verfication If identification or
elevation markings are not found on the well, verify the well identification and
mark the well with the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project manager. If a new
elevation mark is placed on the well, 2 survey must be performed.

C) Place a plastic shest on the ground surrounding the well by cutting a slit in a
piece of plastic and inserting over the well. The plastic sheet should be of
sufficient size to preveat contamination of equipment and supplies during the
water [evel measurement process.

D) Unlock and open the protective well cover and the weil cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics with an HNU-101
photoionization detector (previousty calibrated) and record the HNU reading
on the MWP&S form.

Griggs & Maloney, Inc. » Engineering and Environmentai Consulting « (615) 895-8221 Page 7



' QA/GC Sampling and Analysis Plan- Dickson Co. Landl November, 1994

. 4.2. PURGING PROCEDURES FOR GROUNDWATER MONITORING WELLS,
" Cont’d

F) Put on a clean pair of unpowdered, disposable gloves. (When gloves become
" soiled or damaged, replace with a clean pair). Dispase of used gloves as per
mstructions in Section 11.0.

G) Determine the stztic water leve! following procedures in Section 1.1.
H) Determine the purging method to be followed.

I) Calculate the volume of water in the weil from information gathered when
: mcasunngtheweﬂdepthandstancwmerlcvelbyoneofﬂzefoﬂomng
methods

Depth of well - Depth to water = Height of water column

1)  BYFORMULA:
?xhx7.481 = gallons of water
. _ where: r = radius of the well pipe in feet
= N o . ' h = heighit of water column in the well
. e 7.481 = gallons/cubic foot of water
| ' 2). BYWELLPIPE SZE:

a) For 2° diameter wells:
Gallons = 0.1632 (gal/ft) X h (f)
when h = height of water column in.the well
R b) For 4" diameter wells:
Gallons = 0.6528 (gal/ft) X h ()
when b =height of water column in the well
c) For 6" diameter wells:
Gallons = 1.4688 (gal/ft) X h ()
when b= height of water column in the weil
Reccrd the purge volume on the MWP&S form.

. | © 1) Sample the water in the well and test for pH, specific conductance, and
temperature. Record results on the MWP&S form.

. Griggs & Maloney, Inc. » Engincering and Environmental Consulting + (615) 895-3221 Page 8
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4.2.

PURGING PROCEDURES FOR GROUNDWATER MONITORING WELLS,

Cont’d

X) Purge the calculated volume of water from the well.

L) All purged water from the wells will be collected in tanks or drums for later
analysis, treatment and disposal.

M) Repeat items J and K two additional times to purge a minimum of three (3)
well volumes from the weil when the recharge rate is sufficient.

N) Record all purge times, volumes, and water quality test results on the MWP&S
form.

~ 0) Rinse the purge pump or bailer (if not dedicated) with DI water and combine

the rinse water with the purge water for disposal.

P) Wash and rinse all equipment prior to leaving the site.

Q) Wash the pumps and bailers with soap and water, rinse with DI water, rinse
with alcohol, and ﬁnally with DI water prior to use in other wells. Combine

the washmgs and rinse water with the purge water for disposal per the
mstrucuons in Section 11.0.

R) Samples will be collected as soon as possible after purging, allowing sufficient
time for the well to recharge.

S) Replace the well cap and lock the well,

T) Dispose of all contaminated materials, gloves, etc. according to the guidelines
set forth in Section 11.0. ’

5. SAMPLE COLLECTION

5.1.

SAMPLE INTEGRITY

To ensure the sample collected is representative of the formation, it is important to
minimize physically altering or chemically contaminating the sample during the
collection procss

Care will be taken to protect the sampling equipment, tubing and cables from
comtacting the areas surrounding the well. A plastic sheet will be utilized to cover
the ground and well opening area to protect the equipment.

~ Griggs &Maloncy, Inc. = Engineering and Environmental Consulting « (615) $95-3221 Page 9
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' QA/QC-Sampling and Analysis Plan- Dickson Co. Landfill November, 1994

SAMPLE COLLECTION - BAILER

A bailer is a long cylindrical tube constructed of marerials which will not alter the
quality of the sample being collected. Bailers used will not have glued joints.
Bailers used at the site will be of the dmposable, bottorn-fill type, constructed of

pelyethyiene.

The bailer will be lowered into the well by a line into the groundwater where it fills
from the bottom. The bailer has a ball, which seals the bottom of the bailer to
prevent the water from emptying when the bailer is lited from the well.

SAMPLING PROCEDURES FOR BAILERS

' The following procedure will be followed for sampling of groundwater in
. monitoring wells when using bailers.

A) Prepare a "Monitoring Well Purging and Sampling" (MWP&S) form
(Appendix A) for each well to be measured, and enter all reference information
for each well.

B). Locate the well identification on the casing and the well elevation reference
mark and check agamst the site map for verfication. If identification or
_elevation markings are not found on the well, verify the well identification and
mark the well with the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project mamager. If a new
elevation mark is placed on the well, a survey must be performed.

C) Place a plastic sheet on the ground surrounding the well by cutting a slit in a
piece of piastic and inserting over the well. The plastic shest should be of
sufficient size to prevent contamination of equipment and supplies during the
water level measurement process.

D) Unlock and open the protective well cover and the well cap. Note the well
condition and any odors observed on the MWP&S form.

E) Sample the well headspace for volatile organics with an HNU-101
protgicrizaticn detacior (nrevicu:ly caiiprated) and record the HNU reading
on the MWP&: form. Determine if immiscivie layers are present (Section
2.0).

F) Put on a clean pair of unpowdered, disposable gdoves. (When gloves become
soiled or damaged replace with a clean pair). Dispose of used gloves as per
instructions in Secticn 11.0.

G) Determine the static water level following procedures in Section 1.1.

Gnggs & Maloney, Inc. « Engincering and Environmental Consulting « (615) 895-8221 Page 10
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. 5.3. SAMPLING PROCEDURES FOR BAILERS, Cont'd

H) Purge the well of the required three (3) well volumes of groundwater or to
dryness.

I) Attach new line to a new disposable bailer or use a dedicated baﬂer for cach
well to be sampled.
]) Carefully and siowly lower the bailer to the groundwater surface.

K) Allow the bailer to fill slowly with 2 minimum of water surface ag:tanon to
prevent aeration.

L) Raise the filled bailer to the surface while protecting the line from becoming
contaminated.

l M) Remove the cap from the VOA vial, and tilt slightly.

N) Pour the sample slowly into the vial to avoid spillage and air entrainment,
making sure to quantitatively transfer any sediment in the sample. Fill the vial
to overflowing to provide for a zero airspace sample, and cap. Invert, tap the
vial with a finger and check for air bubbles. If bubbles appear repeat the filling

e " process.

. . 0 Properly disp'ose of excess sample collected from the well by combining with
: * the purge water or wash water. :

P) Label, package, and store the sample according to instructions in Sections 8.0
and 9.0 for sample bandling and documentation.

Q) Replace the well cap and lock the well.

R) Wash and rinse all equipment prior to leaving the site and rinse the exterior of
all samples.

S) All wash and rinse water, alcchol finse water, and excess sampie must be
collected and held for proper disposal according to the guidelines set forth in

Secc

T) Disvose of all contzminated materials (bailers, line, plastic sheeting, gloves,
etc.) according to the guidelines set forth in Secdon 11.0.

U) Samples will be labeled, packaged, stored, and shipped according to the
guidelines set forth in Sections 8.0 and 9.0 of this plan.

V) Comoplete the required chain-of-custody and documentation for the sampling.

Gnggs &Maloney, Inc. + Enginesring and Envnonmcntal Consulting - (615) 895-8221 Page 11°
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5.4. .

5.5,

SAMPLE COLLECTION - BLADDER PUMP

A bladder pump is a long cylindrical tube with a flexible air operated bladder,
constructed of materials which will oot alter the quality of the sample being
collected. Bladder pumps operate by alternately infiating and deflating the flexible
bladder to alternately withdraw water from the well and pump the water to the
surface.

SAMPLING PROCEDURES FOR BLADDER PUMPS

The following procedure will be followed for sampling of groundwater in
moritoring wells when using bladder pumps.

A) Prepare 2 "Monitoring Well Purging and Sampling” (MWP&S) form
(Appendix A) for each well to be measured, and enter all reference information
for each well.

B) Locate the well identification on the casing and the well elevation reference
mark and check against the site map for verfication. If identification or
elevation markings are not found on the well, verify the weil identification and
mark the well with the identification number and an elevation mark. Note the
changes on the MWP&S form and inform the project manager. If a new
elevation mark is placed on the well, a survey must be performed.

C) Place a plastic sheet on the ground surrounding the well by cutting a slit in a
piece of plastic and inserting over the weil. The piastic sheet should be of
sufficient size to prevent contamination of equipment and supplies during the
water level measurement process.

D) Unlock and open the protective well cover and the well cap. Note the well
condition and any odors observed on the MWP&S form. '

E) Sample the well headspace for volatle organics with an HNU-101
photoionization detector (previously calibrated) and record the HNU reading
on the Mwrd3 form. Determine if immiscioie layers are present (Section
2.0).

F) Put on a clean pair of unpowdered, disposable gloves. (When gloves become
soiled or damaged, replace with a clean pair). Dispose of used gloves as per
instructions in Secton 11.0.

G) Determine the static water level fdllowing procedures in Section 1.1.

H) Purge the well of the required three (3) well volumes of groundwater or to
dryness. , :

T) Attach the compressor lines to the gas control box.

Griggs & Malo
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3.5.

SAMPLING PROCEDURES FOR BLADDER Pumps, Cont'd

J) Connect the battery to the gas control box.

- K) Attach the support line and compressed gas lines from the gas control box, to

the previously decontaminated bladder pump.

L) Lower the pump and tubing into the well carefully to prevent the tubing from
and support cable from becoming contaminated or rubbing on the well casing
or protective cover which may damage or contaminate the pump or tubing.

M) When the pump has been lowered to the prescribed depth, secure the support
line and turn on the power and compressed air.

N) Adjust the gas control box to the desired pump and fill cyc!e time to opnmxze
the pumping rate.

0) Remove the cap from the VOA. vial, and tilt slightly.

P) Allow the water being discharged from the pump to be slowly discharged into
a precleaned 40-ml VOA vial. Fill the vial slowly to avoid entrainment of air,
making sure to quantitatively transfer any sediment in the sample. Fill the vial
to overflowing to provide for a zero airspace sample, and cap. Invert, tap the

-vial with a finger and check for air bubbles. If bubbles appear repeat the filling
process, :

Q) Properly dispose of excess sample collected from the well by combining with
the purge water or wash water.

R) Label, package, and store the sample according to mstructions in Sections 8.0
and 9.0 for sample handling and documentation.

S) Remove the pump and tubing from the well, being careful not to damage the
well casing, pump, or tubing,

T) Collect aii waier Tom the pump and wbing, fush with potable water (inside
zud cusside), ccllesing alt water Zrained from the pump and tubing and rinse
waters for proper disposal.

U) Replace the well cap and lock the well.

V) Wash and rinse all equipment prior to leaving the site and rinse the exterior of
the sample container.

W) All wash and rinse water, alcohol rinse water, and excess sample must be
collected and held for proper disposal according to the guidelines set forth in
‘Section 11.0.

_ Griggs & Maloney, Inc. + Engincering and Environmental Consulting « (615) $95-8221 Page 13
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5.5.

6.1.

6.2.

SAMPLING PROCEDURES FOR BLADDER Punps, Cont'd

J) Dispose of all contaminated materials (plastic shesting, gloves, etc.) according
to the guidelines set forth in Section 11.0.

K) Samples will be labeled, packaged, stored, and shlpped accordmg to the
guidelines set forth in other sections of this plan.

L) Complets the required chain-of-custody and documentation for the sampling.

6.  FIELD MEASUREMENT PROCEDURES

FIELD MEASUREMENT PROCEDURE - TEMPERATURE

- The measurement of tem;ierzture during the purging and sampling of monitoring

wells is required to monitor the purging process. Temperature will be measured by
use of a glass thermometer which is stored in a plastic case.

Samples of water from the well are taken and prior to purging and at intervals
durmg the purging process. The thermometer is inserted in the sample as soon as
passible after withdrawing the water from the well, swirled to rmx, and read when -
the thermometer fluid colurnn has stabilized.

The temperature is recorded and the sample utilized for the measurement of pH
and specific conductance. The thermometer is dried by wiping gently, and stored
in its protective case.

FIELD MEASUREMENT PROCEDURE - PH

The pH of the groundwater sample is determined electrometrically with a
combination glass pH electrode. The following pmcedure wiIl be utilized for pH

measuraments:

a) Coliect a fesh sample of the groundwater to be tested or use the sample used
for the measurement of temperature.

B) Measure and note the temperature of a sample of pH=7 buffer solution.

C) Measure and note the iemperature of a sample of either pH=4 or pH=10 buffer
. solutions (to bracket the pH of the groundwater). The temperature of the
pH=7 and the other buffer used should be the same.

D) Tum on instrument power, select pH mode, remove the electrode protective:
cover and rinse with DI water.

Griggs & Maloney, Inc. + Engineering and Environmental Consulting + (515) 895-8221 Page 14
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. 6.2. FIELD MEASUREMENT PROCEDURE - PH, Cont’d

E) Check the calibration of the pH meter by immersing the electrode in a fresh
sample of standard pH 7 buffer solution. :

F) Slide back the battery compartment cover exposing the adjustment pots.

G) Adjust the CAL (calibrate) pot untl the display reads 7.00. |

H) Remove the electrode from the pH=7 buffer solution and rinse the electrode
with DI water.

D Check the slope of the pH meter by mmersmg the electrode in a fresh sample
of standard pH=4 or pH=10 buffer solutlon.

J) Adjust the SLOPE pot until the display reads the value of the buffer being
used. '

X) Remove the électrode from the buffer solution and rinse the electrode with DI
water. : :

L) Immerse the electrode into a sample of the groundwater which is at the same
temperature as the buffering standard solutions.

.. . . My SwitT or mix slowly uatil the reading stabilizes.
b N) Read and record the value of the pH.
0) Dispose of the sample and wash water properly.
P) Turn off the power swit;:h.

’

Q) Rinse the electrode tborcughly with DI water and replace the protective
electrode cap.

R) The electrode should be rinsed with DI water after each test Contain all rinse
waters for proper disposal.

S) Calibrate the met2r with buffers within 3.0 pH umrs of the test sampie.
T) Place pII=T buliruciciicn o die protective elecotde cap.

U) Remove the battery when the meter will not be used for long periods of time to
prevent the battery from leaking or corroding the meter.
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6.3.

FIELD MEASUREMENT PROCEDURE - SPECTFIC CONDUCTIVITY

The specific conductance of the groundwater sample is determined with a digital

conductivity probe. The following procedure will be utilized for conductivity -

measurenents:

A) Collect a fresh sample of the groundwater to be tested or use the sample used
for the measurement of temperature.

B) Measure and note the terﬁperaﬂare of a sample of conductivity standard which
is near the conductance of the samples to be tested.

C) Check the conductivity probe tip for dried sofids. If present rinse with DI

water and allow the probe tip to air dry. Turn on instrument power and select

the conductivity mode.
D) Slide back the battery compartment cover exposing the adjustment pots.

E) Check the zero of the meter by measuring the conductivity in air. Adjust the

meter to zero by adjusting the zero pot. Note: the conductivity probe sensor
must be thoroughly air dried prior to the zeroing.

F) Immerse the electrode in the conductivity standard and adjust the SPAN pot
.until the display reads the cormrect value for the standard.

G) Remove the electrode from the conductivity standard. solution and rinse the -

electrode with DI water. Comtain the rinse water for disposal.

H) Immerse the electrode into a sample of the groundwater. which is at the same

temperature as the conductivity standard solution.
D Swirl or mix slowly until the reading stabilizes.
J) Read and record the value of the specific conductance of the sample.
K) Dispose of the sample and wash water properly.
L) Turn off the power switch.

M) Rinse the electrode thoroughly with DI water. Contain all rinse waters for
proper disposal.

N) The electrode should be rinsed with DI water after each test.

0) Remave the battery when the meter will not be used for long periods of time to
prevent the battery from leakmg or corroding the meter.
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6.4. SAMPLING QUALITY ASSURANCE / QUALITY CONTROL

Trip blanks, equipment blanks, field blanks, split samples, and duplicate samples
are examples of Quality Assurance/ Quality Contral (QA/QC) sampling
requirements. QA/QC samples are handled, packaged, shipped, and analyzed in
the same manmer as the regular soil samples.- QA/QC samples are introduced into
the total measurement system as a means of control and evaluation of the level of
contamination and variability of results as contributed by potential artifacts and
interferences arising at any point in the measurement process.

QA/QC samples are designed to measure:

1) the integrity of the sample container and sample equipment cleaning process;
2) the actual. process of sample collection; |

3) the purity of the sample preservation and additive reagents and cheuﬁcal.s; :

4 the influence of the site’s environmental conditions on the samples
(contamination); '

5) cross contamination of samples due to improperty cleaned sampling equipment;

.6) indeterminant artifacts introduced during sample transport, from containers,

- preservatives, cleaning agents, and sampling equipment.

Table 1 summarizes the number and frequency of the QA/QC sample collection.

TABLE 1. QA/QC SAMPLE REQUIREMENTS
DICKSON COUNTY LANDFILL

TRIP BLANKS METALS/VOC 1 PER TRIP
EQUIPMENT BLANKS " 1 PER 20
DUPLICATES “ 1 PER 10

FIELD BLANKS " 1 PER 20

SPLIT SAMPLES om AS REQUESTED

Maloney, Inc. + Engineering and Environmental Consulting « (615) $95-8221 Page 17
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6.4.1. FIELD BLANKS

Field blanks are utilized to evaluate the sample container filling prdcedure, the
effects of environmental contaminants at the site, purity of preservatives or
additives. 4 _

Field blanks are prepared m the field, on-site, by filling appropriate sample
containers with DI water and adding appropriate preservatives and additives as
required. The field blank sample is then grouped, handled, stored, and transported
with the true samples collected at the site.

Field bianks will be collected at the rate of one (1) sample for each tweaty (20)
samples collected.

. 64.2. TRIP BLANKS

Trip Blanks are prepared in the laboratory with laboratory grade (distilled or
deionized) water. The water is placed into the sample containers to verify their
cleanliness before and during the sampling project and, in the case of volatile
organics, will monitor the comtamination of outside contamination on sample
containers and collected samples during transportation and storage.

One trip blank per sample set is to be prepared for each parameter group sampled.

64.3. EQUIPMENT BLANKS

Equipment blanks, also known as rinseate blanks, are utilized to monitor the
contamination or cross contamination of sampling equipment in the field from
deficient field cleaning procedures. The equipment blank also addresses the field
preservation procedures, environmental site interference, integrity of the source
blank for field cleaning operations, and those concerns singularly addressed by the
travel blank.

Samples of distilled or deionized water are taken using a blank water rinse of the
particuiar ftem or sampie equipment. The equipment blank is used for sampling
equipment like bailers, pumps, pump tubing, spoons, trowels, hand augers, or
corers. The equipment blank is prepared by collection of DI water which is being
poured over the sampling equipment during the final rinse. Appropriate
preservatives and additives which are required to be added to regular samples, will
be added to the equipment blank in like manner.

One equipment blank sample per twenty (20) samples collected will be prepared.
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6.4.4. DUPLICATE SAMPLES

Duplicate samples are utilized to monitor the reproducability of the sampiing
procedures and to provide the laboratory with sufficient sample to perform

laboratory matrix spike and duplicate sample analysis. Dyplicate samples are

essentially identical samples. They are collected, preserved, handled, shipped,
stored, and analyzed in the same manner as the reguiar samples.

One duplicate sample will be collected for each mple set of ten (10) samples
collected for submittal to' the laboratory.

Split samples are duplicate samples split between two or more parties for separate
analysis by unrelated laboratories.

7. CLEANING AND DECONTAMINATION OF SAMPLING
EQUIPMENT

7.1.

7.2.

SAMPLE CONTAINERS

Sample containers may be either purchased precleaned or may be cleaned by the
laboratory or field team. The 40 mi VOA vials and containers to be used for
samples for the pH, temperature, and specific conductivity measurements will

_ precleaned or will be cleaned by the following procedure prior to use.

A. Vials, jars, caps, and lids will be washed with phosphate free detergent and hot
water.

B. Rinse thoroughly with hot tap water.

C. Rinse with a solution of 10% nitric acid (CAUTION ).
D. Rinse with tap water followed with DI water.
E.

Rinse twice with isopropyl (or methyl) alcohol and allow to air dry for 24
.hours.

F. Wrap with aluminum foil to prevent comtamination during storage and
transport to the site.

G. All alcohol and acid used for the decontamination process will be collected and
disposed of properly whether generated in the laboratory or in the field.

SAMPLING EQUIPMENT

All sampling equipment used at the site will be disposable polyethylene bailers and
will not require additional cleaning,

Griggs & Maloney, Inc. » Engineering and Environmental Consulting » (615) 895-8221 Page 19
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4) Dibenzofirans/ dibenzo-p-dioxins
5) Mercury

6) Total Metals

7) Cyanide

8) Sulfide

9) pH and Conductivity

DISPOSAL OF CONTAMINATED MATERIALS
All equipment, supplies, and waste which Amay contain or be contaminated with hazardous

materials must be contained and handled for proper disposal The followmg are examples
of possible contaminated materials:

~ A) Water used for washing, rinsing, or decontammatmg of sampﬁng eqmpmmt or

supplies.

~ B) Water purged from wells or excess samples.

~ C) Alcohols and acids from sample container decontamination.

D) Disposable and heavy work gloves.

E) Disposable bailers and bailer support lines.

F) Pump and suction tubing.
G) Plastic sheeting used for grdund cover or work surfaces.

11.1. DISPOSAL OF CONTAMINATED WATERS

Water from the decontamination, purging and sampling activities must be collected
m pails, drums or tanks for proper disposal. After completion of the sample
analysis, if the samples contain comtaminares at levels which may cause the wash
waters to be deemed hazardous, the collected waters will be sampled and analyzed
to determine the¢ .zver of ceatamination and the proper disposal methodology
following ruies and regulatioas in force at the time of disposal.

11.2. DISPOSAL OF SOLVENTS AND ACIDS

Solvents used in the lab and the feld for decontamination of samble equipment,
supplies, and containers will be disposed of by:

Small quantities of solvents used to rinse cleaned containers and equipment and
not believed to have significant levels of contamination will .be disposed of by
placing in a vented area and allowed to evaporate. Large quantities (> 1 liter) of
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11.3.

waste solvents will be coilected for disposal following rules and regulations in
force at the time of disposal.

Solvents used to rinse contaminated equipment which are believed to have
significant levels of contamination will be disposed of by placing in an approved
shipping container; sampled and analyzed to determine if'it is a hazardous waste;
and if determined to be hazardous, disposed of by proper disposal methods
following rules and regulations in force at the time of disposal.

Nitric acid utilized for rinsing sampling equipment, containers, and supplies in the
laboratory will be colfected and disposed of by neutralizing with sodium hydroxide
and discharging into the publicly owned treatment works serving the laboratory.

Nitric acid utilized in the field will be collected and returned to the labaratory for

proper disposal

DrspoSAL OF SOLID WASTE

All sclid waste including plastic sheeting, bailers, bailer support line, pump and
suction tubing, gloves, and trash will be collected and screened with the HNU PID
for indications of volatile organics. If the HNU does not indicate volatile organics
above the detectable level the waste will be dumped into the site's solid waste-

containers. If volatile organics are detected the waste will be sampled and
analyzed to determine if it is a hazardous waste, and if determined to be hazardous,

- - disposed of by proper disposal methods following rules and regulations in force ar
the time of disposal. .
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IncoarpParRATE - CLIENT: 5 ) ProsEcT No.:
Engineanng & Envieanmental Cq;lit.' ling §
745 South Church SL, Suite 205 STREET: Crry STATE/ Z1P:
PO Box 2968 (37133-296H) ONTACT: :
Murfreesboro, Tennessee 37130 ¢ t Gl
(615) 895-822 * (615) 895-0632 FAX Facuity ID No.: PAGE: or
Sample Description . Type | Matrix/ Collected Preserved | Qty/ Analysls Requested
G/C Source | Date | Time | By Size
Remarks / Instructions; ‘ Shipped by:
Lab Vehicle
Client
Relinquishied by: Date Time Received by: Date | Time | Relinquished to Lab:
’ : By: | Date: | Time:
Relinquished by: Date Time Received by: Date | Time | Accepted by Lab;
By: | Date: | Time:
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DIVISION OF WATER SUPPLY
401 Church Street
6th Floor, L&C Tower

Nashville, TN 37243-1549

APPLICATION FOR AUTHORIZATION
FOR CLASS V UNDERGROUND
INJECTION WELL

In accordance with the provisions of Tennessee Code Annotated Section 69-3-105 and
Regulations of the Tennessee Water Quality Control Board, application is hereby made to
operate a Class V Underground Injection Well in the Sate of Tennessee.

Part A - General Information
1. Describe the activities conducted by the applicant which require it to obtain Class
Y UIC permit autherization:

On behalf S In nd the requ the U i n tect]

in nine resi entl wells r_the si Wi have been take t
seven of these well dye detector points for the dve trace

ms the locatxon of the wells -
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5.

6.

Name and location of the facility at which these activities (will) occur:

Site or Facility Name_Laura Sue Boren (Well ID - Boren - L

Street or Highway Address_108 Printwood Drive

City Dickson 4 Zip. 37055

County Dickson Tel.___(615) 552-2000
USGS topographic coordinates of the injection well or facility location:

Quadrangle Name:__Burng, TN

Iatitude 36 ° 03 ’ 42,2 "North
longitude 87 ° 21 ’ 5.9 "West
ground elevation at well location:

(+) or (-) +855 ft _MSL

Name and address of owner of injection well or facility:

Individual or Firm Name_Iaura Sue Boren

Street or RFD_108 Printwood Drive

City Dickson State TN

Zip Code___37055 Tel.__(615) 552-2000

Type of business: Federal ' State
Public X Private
Other

Nature of business:

g gnd south are stﬂlowned by Scovﬂl —




. 7. List up to four standard industrial (SIC) codes which best reflect the principal
: products or services provided by the facility:

a. 2522 current
b. 3714 fg;mgg
c.
d.
8. Name and address of legal contact or person responsible for the operation of the
Class V injection well facility:
Name Claudla Brand, ICF Kaiser Engineers, Project Manager
Stréet or RFD 9300 Lee Highway
P.O. Box
City, Fairfax ' ) State VA
Zip Code___ 22031-1207 = ‘ ' Tel.___(703) 934-3937
" Legal Contact:____Robert E, James, Hunton & Williams
. , A 2500 One Atlanta Plaza
: ) » Ssu E I o

Atlanta, GA 30326

. Not_e These parties are not responsible for operating the former Scovill-Schrader
facility. Current operator of facility is Tennsco Corporation.

9.  -Is the facility located on Indian Lands? Yes X No

10. Permxt Status: ____X (a) new well or facility
(b) modification of existing well or facility
(¢) reapplication for previously permitted well or facility



11.

List all other permits or construction approvals received or applied for under any

of the following programs:

a‘
b.
c.

j.
k.

Permit No. Type

Hazardous Waste Management program under federal or state law.
UIC program under federal or state law.
NPDES program under federal or state law,

Prevention of Significant Deterioration (PSD) program under federal or state
law.

Nonattainment program under federal or state law.

National Emission Standards for Hazardous Pollutants (NESHAPS)
preconstruction approval under federal or state law.

Ocean dumping permits under the Marine Protection Research and
Sanctuaries Act. ’

Dredge and fill permits under section 404 of the Clean Water Act, 33 U.S.C.
Section 1344.

Comprehensive Environmental Response, compensation and liability Act
(Federal Superfund) or Tennessee Hazardous Waste Management Act
(Tennessee Superfund).
UST program under federal or state law
Other relevant environmental permits.

Date

This section is not entirely applicable. However, Scovill is currently working

under a RCRA 3008 (h) Consent Order entered into with USEPA. Dated May 8, 1990
EPA ID# TN Q02 591 311. We have no knowledge of type(s) of permits (if any) the
current owner, Tennsco, may have,

Part B - Facility Description

1. Nature, type or purpose of injection well:

The purpose of the dye trace study and use wells for dye injection at the siteis
o_provide additional information on several unresolved i ecarding ¢ -




potential geophysical survey conducted in May 1993. Based on the natural potential data,

four primary target areas were noted, and these areas correspond closely with water table
configurations interpreted from data collected from the monitoring network. (Refer to
Figure 2 which map shows the locations of major natural potential anomalies, inferred
flow lines and major contaminated areas.) All of these features were jointly evaluated
by ICF KE staff and its consultant regarding karst formations, Dr. James Quinlan of
Quinlan and Associates, and it was agreed that four simultaneous tracers using three

different dyes would be conducted. "A special dye-insertion well (temporary) will be
installed for each dye-insertion site.
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2. Description of injection well or facility,
associated structures:

including monitoring wells and other

3. Depth of injection zome:  level +775' (+) or (-) MSL

4. Operating status of well or facility:

X proposed inactive
active abandoned -
5. Dates of operation: from_Qct./Nov, 93 to

For previously active facilities, give history of injection or operation:

———There are no previously active injection wells at this property.

7. Mode of operation: continuous ' X __intermittent
8. Volume of injected fluid in gallons_approximately 3000 or cubic yards
specify:
per day per month X per year
on a one time basis.

Nore: This injection program is proposed as a one time event.



9.

10.

11,

Nature of injected fluid, including physical, chemical, biological and/or radiological
properties:

Origin of injected fluid:

—_Dye from supplier and potable water,

Description of treatment of fluid prior to injection:

N/A_

Type of injection: pump

Description of pump, if applicable:

Operating parameters of injection well:

a. - fluid flow: N/A

gmp
b. fluid pressure: N/A psig
c. fluid temperature: N/A °C

d. other significaht operating information:
N/A




Part C - Description of Area of Review

The area of review (AOR) for each individually permitted Class V injection well shall,
unless otherwise specified by the Department, consist of the area lying within and below a
one mile radius of the injection well or facility, and shall include but not be Limited to
surface geographic features, subsurface geology, and demographic and cultural features

within the area. Attach to this Part of the a
AOR, including the following:

1.

pplication a complete characterization of the

Describe all past and present uses of ground water within the area of review, as
documented by public record.

Based upon information obtained from the Dickson County tax assessors office,
there are 33 private drinking water wells which are used for household purposes within
1 mile of the proposed injection wells. Ten wells have been taken out of service, 9 of
which had TCE in the groundwater and one well (Moore) was taken out of service when
the pump broke down in June of 1993, Table 1 lists the remaining wells in service
within the one mile radius. Site investigation activities related to the water well sampling
program, the only other use of groundwater in the area is limited to watering livestock
and gardens. Figure 5 presents the wells within a 2 mile radius of the site,

Describe the ground water hydrology within the area of review, including
characteristics of all subsurface aquifers, presence or absence of solutional

development features, general direction of ground water movement, and chemical
characteristics of the ground waters in the area of review.

The site is located in a well-developed karst terrain on the Western Highland Rim
of Tennessee. This terrain is characterized by well-dissected rolling hills that are
covered by a thick mantle of weathered rock called residuum, or regolith. The mantle
of residuum often obscures typical karst features, such as sinkholes and other solution
features, but some of these features can be discerned on air photos and topographic
maps.

The aquifer system beneath the site is composed of two closely related
subsystems: the residuum aquifer and the fractured and karstified bedrack aquifer. The
residuum beneath the site is composed of 50 to 100 ft of cherty silt and clay and is
weathering product of the St. Louis Formation. The bedrock underlying the site is
composed of cherty limestone belonging to either the St. Louis Formation (beneath
weathering froat) or to the Warsaw Formation. Together, these two formations make
up the aquifer system in the vicinity of the site. The residuum (derived from the St.
Louis Formation) is characterized by more porous-like flow conditions, whereas the
limestone (Warsaw Formation) is characterized by more conduit-like flow conditions.
The formation underlying the Warsaw Formation, the Fort Payne, is believed to be a
regional aquifard showing little porosity or permeability.

The residuum aquifer is recharged by infiltrating precipitation, stores groundwater
in intergrannular porosity and remnant partings and/or fractures, and releases
groundwater to the solutionally enhanced fractured bedrock system or to streams via



groundwater seeps. The fractured bedrock aquifer is recharged by the residuum aquifer.
In the bedrock, groundwater is stored and transported through a complex fracture
network that can include solution cavities. Eventually groundwater in the karst system
is released to surface water bodies via springs and groundwater seeps. Springs and seeps
are natural discharge points, and as such, they provide information regarding the complex
flow system in the karst aquifer. Localized flow may be evident in small springs issuing
from the St. Louis Formation and associated residuum, whereas more intermediate to
basin-wide groundwater flow is evident in larger springs issuing from the stratigraphic
interval containing the Warsaw Formation.

The facility is located on a ground water divide, and therefore the direction of
groundwater is unclear. Figure 6 presents the surface water drainage patterns. The dye
trace should provide further detail on groundwater flow in the area of study.

According to Groundwater Geology of the Dickson, Lawrenceburg, and Waverl
areas in the Western Highland Rim Tennessee (USGS Water-Supply Paper 1764), The

following illustrates the general chemical characteristics of the groundwater in the
Warsaw Limestone. .
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7.

Describe the population and cultural development within the area of review,
including the number of persons living within one mile of the injection well or
facility, land uses within the area of review, and the existence of any State Regional
or National Parks, Wildlife refuges, natural or wilderness areas, parks, recreational

or other public-use areas, or any other environmentally sensitive features within the
area of review,

The land use in the area of study consists of residential, industrial, and
agricultural. The estimated population is 5,000. There are no known State, Regional
or National Parks, Wildlife refuges, natural or wilderness areas, parks or other public
use areas or any other environmentally sensitive features. Figure 7 is a USGS 7 1/2

minute quadrangle map which illustrates that these features are not within the area of
review. :

Identify all sources of publicly-supplied drinking water for persons living or working
within the area of review. '

Publically supplied drinking water in the area of review is obtained from Turnbull
Creek for the Turnbull Utility District and Piney Run as well as 2 wells DK-17 and DK-

21 for the Dickson Utility District. Both of the intake areas are outside the 3 mile radius
of the facility.

Identify any single or multi-family residences, churches, schools, businesses or other

inhabited structures within the area of review which do not have access to a public
drinking water supply system.

According to the Dickson Utility District and the Turnbull Utility District, water
lines for access to public drinking supplies are present within the area of review.

If ground \;vater is used for drinking water within the area of review, identify and

locate on Attachment 1 all ground water withdrawal points within the AOR which
supply public or private drinking water systems.

Figure 5 presents all the wells within a 2 mile radius of the area of review which
supply private water supplies.

Identify any surface water bodies or features within the area of review which may
be impacted by ground water discharge to surface waters.

Refer to Figure 6 presents the surface water bodies in the AOR. The dye trace
study should provide insight to groundwater flow conditions and associated discharge
points which may be impacted by groundwater flow in the area of review.



Identify any surface water intake which supplies a public water distribution system
and is located within the area of review or within three mile topographically

downgradient from the injection well facility. If any such intake(s) exist, locate on
Attachment 1.

The surface water intake supplies are outside the 3 mile radius of the facility.

Aftachments

USGS topographic quadrangle map showing the locatio of the Class V injection well
or facility and one-mile radius area surrounding the well facility.

Figure 7 is a USGS 7 1/2 minute quadrangle map which shows the location of the
injection wells, facility and one mile radius around the facility.

USGS geologic quadrangle or regional geologic map showing the subsurface
structure in the area of the well or facility, from the surface to the injection zone.

Figure 8 is a2 USGS geologic quadrangle which illustrates the geology in the area of
review. '

Schematic diagram of the injection well showing construction details and materials
of the injection well, '

Figure 9 presents a schematic diagram of the injection wells.

Chemical analysis data of injection fluid, if required.

The dyes most likely to be used are fluorescein (CI Acid Yellow 73), eosin (CI

Acid Red 87), and Rhodamine WT (CI Acid Red 388). Further discussion of the various
dyes is presented in Section 5.8.

Process description of the treatment or other process which is the source of the
injection fluid, if required.

N/A

Procedures for operation and maintenance of the injection well or facility, if
required.

Dye will be introduced in liquid form, tremied to the bottom of the temporary
well using a 2-in. PVC tremie pipe. Prior to dye insertion, a "primer" of 1,000 gal of
potable water will be inserted into the tremie pipe, followed by the dye and a "chaser”
of at least 2,000 gal of potable water. The primer and chaser of potable water is to
facilitate the movement of dye into the soil and/or bedrock and groundwater system. The

dye injection is a one time occurrence, after the dye study is complete the injection wells
will be abandoned. .



7.

Geologic/hydrogeologic information collected during the planning, construction and
design phases of the facility and injection well.

Between March and July 1993, ICF KE and its subcontractors completed several
site investigative activities which were used to aid in the design and planning regarding
the construction and location of the injection wells and subsequent dye trace study.
These activities are as follows:

. A survey of springs in streams and tributaries potentially relevant to the site;

L An inventory of residential water wells to identify the number, locations, and
depths of private water-supply wells within a 2-mile radius of the site;

L] A natural potential survey (geophysical method) to map subsurface flow axes and
identify primary target areas where a groundwater tracer dye might be injected
for maximum dispersal efficiency in identified source areas; and

°

Well sampling of active private water-supply wells identified within 2 miles of the
site.

Blueprints from the facility showing the injection well and portions of the facility

that will or may contribute injectate to the injection well, including storm runoff
waters.

Figure 10, the Facility Piping Plan presents the proposed injection wells and the
sewer and water lines and associated man-holes.

Construction diagrams depicting erosion and sediment controls.

N/A



