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GROUNDWATER QUALITY 
ASSESSi\tiENT PLAN 

DICKSON CoUNTY LANDrn.L 

DICKSON COUNTY, TENNESSEE 

1. INTRODUCTION 

2 • 

Griggs 8G 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 aftcrsampling"fi"dm· i.spring:neat:tlie:landfill:indic:ate:cfiOlid 

waste> constituents from:the:.JandfilLma.y: have. migrateci. icto:the:.:grcnmdwater. This document 

descnbes 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 

documeut for the groundwater quality assessment at the landfill. The overall objectives of the 

assessment are, as required in the Solid Waste Regulations: rcreterffn"ffiih"iiim)f;.~~g<;_r.wa.ste_;;. 

constituents.;~ .entetea:the':'gro~anct:characterizari~of:lfitf.."concentrations -an-,r-'ratE! 
and· extent-_of)l},igrat!~:of-wastc:C£_~ .. ~,;.~81;0UJ?4~~.,. 

Multiple phases of investigation will be needed to complete the investigation. Because the need 

for an assessment monitoring program was initially indicated by sampling results from an off-site 

spring,. the iiiitian>OjeCtiVe :will· be ·to· detemiine"whether the~waste· constituents -detected in:~ .. tlle 

spring came ·.from ·the:·tandfill..·, 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 SUl\feys 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 

c~:~;~s cf!he ;7:"',~:-!g:~:ticr~ 

. .. -: GIUOOll &. MALoNEY. INc. • Engineering and Environmemal. Consulting • (6 1.5) S 9S-8221 Page 1 
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The Scope-of-Work for the assessment includes work to: 

1) Install additional groundwater monitoring wells. 

2) Develop and implem~nt 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 hydrogeology and deterinine the rate and e.-ctent 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 approxi.mately 1.5 miles southwest of 

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

dump and older landfilled areas, as well as tbe currently. operating areas. includes 

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

pan of the site. and include a Class I balefill and a Class IV landfill. Figure 1 presents the 

location of the site on the U.S.G.S. 1.5 minute Dickson, Tenness= Quadrangle map. · 

The site was originally opened in the 1960's and operated as the city dump for the city of 

Dickson, until the site was sold to Dickson County in 1971. Part oftbe site was permitted 

as a sanitary landfill in 1980 and extension areas were permitted in 1988 and 1990. 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 rv landfill will occupy approximately 2.3 acres. 

Four monitoring wells were ~ed to monitor the groundwater at the landfill. Two of 

the wells, all belie-Ved to be downgradient from portions of the landfill, have been regularly 

sampled to meet groundwater monitoring requirements. One of the wells, believed to be 

at an up gradient location., was dry from the. time of installation. and has since been 

abandoned. As a oa..;~ounci rer"erence, SulliVan Spring, which is located about 0.3 miles 

north-northwest of the landfill, has been sampled to replace the dry well. Figure 2 shows 

the approximate locations of the monitoring wells and Sullivan Spring . 

· · . : .. GRICi03 &. :MALoNEY, IN~. • Engineering and Environmental Consulting • {615) 895-3221 Page 1 
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In March of 1994, the wells and spring were analyzed for the first time for the Appendix I 

parameten required by the revised DSWM regulations. The sampling results indicated 

levels of trichloroethylene (TCE) and cis-1,2-dichloroethyiene 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 mgiL. In June, the two wells and Sullivan 

Spring were sampled again for the Appen~J parameters. In Sullivan Spring. TCE was 

detected at 0.083 mgiL, aod 1,2-Dicbloroethene was detected at 0.019 mg!L, which is 

above the MCL of 0.007 mg/L. Cis-1,2-Dicblorothene was also detected, but at levels 

below the MCL. In September, Sullivan Spring was resampled and again TCE and 1,2-

Dichloroetheae 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 detect~ in the upstream sample. 

. Giuoos &: MAL.ota:Y', INc. • Engineering and En\liroiiiiientl.l CollSuJiin~J • (615) 89~-822~ _ , .. Pagc2 
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3.2. 

Sullivan Spring is used as a drinking water source by two families. A! the time of the 
September sampling, the residences were notified by Mr. lim Lunn., of Dickson County, 
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 Creek. . Sampling did not 
reveal detectable levels of any of the parameters. Residential wells 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 numerous streams. A mantle of 
unconsolidated regolith, of varying thickness, overlies :Mississippian caroonate bedrock. 
(Bradley, 1984) 

The !arJdfill site is located on a rolling upland area which drains primarily toward Worley 
Furnace Branch and it's tributaries to the southwest, west, and northwest. Slopes are 
gentle to moderate.Within the. landfill property boundaries, but are steep along the upland 
slopes. Relief over the land:fill site· is approximately 60 feet, with the highest elevations 
along the northern end of the landfill and the lowest elevations near the southwestern 
eorner. Over 120 feet of relief exists between the hlghest areas of the landfill and Worley 
Furnace Branch. 

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

The St Louis Limestone caps the uplancfs 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.~ t:..:..::::; and ::::::uies of chert. (ATEC, 
Gectec:mid and Hydrogeologic Investigation, 1992) The borings have revealed that the 
unconsolidated soils are thick beneath the landfill site. The previous geotechnical borings 
and wells were d;";.;.:;:J cc .iepLis iar.giLg from 25 to 39 feet beiow the surface. Some of 
the auger borings were believed to have refused ~lense chert beds and the ATEC report 
estimated limestone bedrock to be approx:imatel&o 90 feet below the ground surface . 

., 
I 

- GRIGGS & MALoNEY, INc. • Engineering ami Environmental Consulting • (615) S9S-8221 Page5 
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Bradley. 1984, estimated the regolith in the uplands of the Oickson area. 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 
surfuce is likely pinnacled. · One test well drilled at the southeastern comer of the landfill 
was drilled to 331 feet before encountering_bedrock:. Where· not weathered to regolith, 
the St. Louis Limestone is typically a yellowish-brown, fine-grained, cheny limestone. 
(Bradley. 1984) 

The Warsaw Limestone underlies the Sl Louis Limestone. Bradley, 1984, estimated the 
top of the Warsaw limestone to be near the 740 foot contour 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-eoiored, medium- to coarse­
grained. fossil fragmental limestone.. Locally the upper part of the Warsaw may be 
weathered to. clay regolith in some locations m 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 a maximum thickness of approxima.tely .250 feet in the Dickson Area. 
(Bradley. 1984) . 

3.3. HYDROLOGY 

3.3.1 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 ofthe landfill. The headwaters of a tributary ofthe stream begin at 
the southern end of the active landfill area. Portions of the southeastern part of the old 
city dump I 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 Tennessee River Basin. 

Numerous springs are located in the Dickson area. The spring believed to be the closest 
to the lanc!:fill is Sullivan Spring, which discharges into Worley Fumace Branch about 0.3 
miles north-northwest of the lanclfill. The ·altitude of the spring is near the 720 foot 
elevation. The spring appears to issue from the limestone bedrock which outcrops along 
the valley wall of Worley Furnace Branch. 

--GRIGGS & MALoNEY, INc. • Elrgin=ring and furvironmental Consulting • (615) 895-8221 · Page6 
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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 regolith is thick. Recharge enters the regolith, 
which stores the water and transmits it slowly downward to points where it can enter the 
bedrock system or flow along the bedrock-residuum contact. Although the regolith stores 
large quantities of water, due to the low permeability of the ciay, the regolith will in most 
cases yield little water. 

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, 1984) The dense cherty Fort Payne Formation is generally an underlying 
confining layer, but does yield water in some wells. J 

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. 

./'1 . ,. ., \ . 
• ~~~~l· .· 

~~s ·. 
The existing monitoring wells at the landfill are screened immediately above the bedrock 
swface. (ATEC geotechnical report) The nature of flow within the regolith is uncertain. 
'The wells show widely varying water levels and two of the four wells have been dry at 
times. The direction of groundwater flow cannot be determined based upon the 

. 0 [ information from the existing wells. Groundwater flow within the regolith may be ' . J discontinuous across the site, and controUed 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 
1/ in solution enlarged openings in the Warsaw limestone. Of the 20 wells known to be 

located within a one-mile radius of the site, all but 4 of the wells are deeper tban 12S feet, 
and most are believed to be drilled more than 50 feet into bedrock:. (ATEC, geotechnical 
report) In drilling test weUs into the Warsaw limestone in the Dickson. area. Bradley 
~·~~r. ::o"~!i')n '=~~~in~ .,..~c~ ~11ged from less than I foot to more tban 40 feet thick. In 
general the smaller openings were c~e:m, :water be->~..:.ng zones, while the larger openings 
were partially or _completely filled with clay. Soiuticn openings which occurred below 
fine-grained "cap rock." near the top ofbedrock were more likely to yield large amounts of 

. 
1 

water. The size and number of the solution ope.ciogs decreased with depth. (Bradley, 
L.r<.,., fJ.I-"'j" 1984) 

/"/; ""' "~ l-~ 
A\\ ..... 1 .,..~ ..... ) .,. Sullivan Spring appears to be recharged from the Warsaw limestone, which outcrops 

't-~i_..t f~ ,...-)1 along the valley wall of Worley Furnace Branch. It is expected that the bedrock solution 
...,.j£~1 < d ( '"' ...,f r openings_ which rec~e Sullivan Spring would most likely be at altin:_~es above or equal_ 
·~'J(l ~~e-' to the altitude at Sullivan Spring. 

v-.1" . 

.. ·- .GRJaos &: MALoNEY, INc. • Engi.ncering and EIIVironmental Consulting • (61.5) 89 5-8221 Page7 
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3.3.3 WATER USAGE 

FlgiU"C 4 is a map adapted from the ATEC geoteclmical investigation showing water well 
locations within a one-mile radius of the landfill. According to the ATEC report, the city 

ofDickson has 11 public wells east of the landfill site. According to Mr. run LUIIIl, with 
Dickson County, one additional city well is located next to the city water tank and the 
additional well is shown on the map. Th~e· · its water from Dickson City Lake, 
northeast ofthe site, and only two of the 139 and 1385, are actively used to ensure 
that the pumps are operatiooal. Table 1 prOV1 iafonnation concerning the water wells. 
(ATEC) . 

?7 
/'3rl''. 

4. · INVESTIGATION PROCEDURES 

In order to meet the objectives which have been previously defined, the investigation will be 
performed itt sequential phases. The initial phase will consist of the installation and sampling of 
:monitoring wells, with the· intended purpose of determining it: in fact, the contamination detected 
. itt Sulfivan Spring came from the landfill. Based upon the results of the initial phase of work, 
subsequ,ent phases will likely need to be performed to delineate the full extent of contamination at 

·the site and to better define the hydrogeology ofthe landfill area. 

4.1 MONITORING WELL LOCATIONS AND DEPTHS 

In order to detennine if the contamination detected in 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 1ancl:fill. between the landfill and 
Sullivan Spring. The proposed well locations are shoWn in Figure 5. 

td 71 

•

(« .. 
( ?7 c .. 

The depths at which the wells will be installed are dependent upon the depths at which 
groundwater is encountered and upon the results of preliminary sample screening which 
will be performed as the borings are advanced. If groundwater is encountered above the 
so.i1' b~ocic. interrace, groundwater 3alllpies will ile 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 previously been detected in Sullivan Spring. o/ 

If contamination is detected, permanent wells will be completed above the soil/bedrock 
interface .. If contamination is not detected in the preliminary sampling, the soil aquifer will 
be cased off: and the boring will be advanced into bedrock. A:!J.y zone of groundwater 
encountered as the boring is advanced through bedrock, will be sampled to see if the 
indicator screening parameters are detected. If conditions wammt. multiple strings of · 
casings will be used to seal off multiple aquifers. 

·-· GR.toos &. MA!.oNU, INc. • Engineering and Environmenta! Consulting • (615) 895-8221 Page 9 
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e - Well loc::~tion and number adapted from 
ATEC Report. . 

a- Addition Well location supplied by Mr. Jim Lunn 
of Dickson Counry. 

Figure 4 
Water Well Location Map 
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WELL 
N.O 

277 
358 
521 
525 
528 
552 
663 
ns I 
&51 
852 

1384 
1385 
1386 
1337 

!381 

1389 
1390 
1392 
1393 
1396 

tJ97 I 
9029 

9030 

9040 1 
9041 I 

· 9C.;.; i 
904& 

OWNElt 

C. B rad.ford. 
I. Puck:tt 
J. Half 
R. Holt 
A. Hams 
G. Doncgau 
R.Buciwlan 
E. Lavc!ac: 

1. Horner 
H. Holt · 
City of Dic:ksoo. 
City of Dickson 
City of Dickson 

. City of Dickson 
City of Dickson 
City o[ Dic:ksoa. 
City· of Dielcso11 
City of Dielcsoll 
City of Dic:ks011 
City of Dicksou. 
City of Dic:ksoa. 
K.. Walke: 
I. Robinson 
D. Sande:s 

D. Sancie:-s 
0. l:ioni:,;• · 
W. RStreet 

TABU: NO. 1 

DlCKSON COUNTY SANIT.AII..Y I.ANDFIU. 
WA'Ta. WEU.JNFORMA.TlON 

WATER 

DATE TOTAL TOTAL BOTTOM BEARING 

COMPL.El'm DEPTH YI'El.D CASINO ZONE uss 
4/lS/oS7 100 5 87 &SI Hcr:::c 
7/1216& 160 3 79 220 I Home 
3n5164 129 4 121 I 1251 Home 
1116rl0 3QO. 2 98 260 Home 
8J3tno 360 11 1201 Home 
2!24no I 105 so I !CO I 100 I Home 
7/30nl l30 10 127 130 
4128m 200 I 2 47 Home 
6mm I 160 5 • Home 
6nsm 340 160 I Home 
1211/80 300 "' 136 2201 MunicipaL 
10120180 160 400 106 143 Municip:tl 
10/6/SO I 250 20 I 106 116 I Ml.lllicipal 
10!4180 300 & 103 252 Mu.ait:ipal 
1012/80 I 250 L50 I 181 L97 MunidDal 
8/4/80 I 300 150 I 144 180 Municipal 
7124/80 . 350 14 ll.S 307 Municipal 
j7/l4/Sl I 280 165 127 t4s I Muniei~ 

I 320 12 162 245 Municipal 
1nt80 I 280 110 127 130 Municipal 
712180 I 340 1751 318 JJo I Municipal 
I I 75 l 751 I Home 

I 212 I 107 I Home 

I I 110 I 100 I Home 

I L.~3 : I I Home I ' 
I 125 I I Home 

155 I 155 I Home 
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4.2 

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 zoqe 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 DRD..LINC METHODS 

From the ground sur:tace, until refusal is encountered upon rock, dn1ling will be perfonned 
using hollow stem auger methods. Borings will be advanced using 4-U4" 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 1D split spoon sampler. Split spoon 
samples will be taken at intervals of at least every ten (1 0) feet. All soil samples will be 
monitored with an HNu-1 01 Photoionization detector (PID),. and if positive readings 
occur, selected samples may be sent to a laboratory fur analysis. 

Drilling into bedrock will be performed using air rotary drilling techniques. In order to 
seal off the !Oil 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 6" 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 contaminarion is indicated will be disposed of in accordance with DSWM 
regulations. 

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

4.3. DECONTAL"fiNA TION 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 aU trucks, augers, rods, dn11 stems, bits, casings, tremie 
pipe, and hoses used at the site. DecoDtamination will be performed on a decontamination 
pad, constructed so 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 
so a.s to enable the collection and transfer of waste into drums or other containers for 
storage and proper disposal. 

GRioo.s. &:. MALo~'EY. INc. • Engineering and. Environmental Consulting • (615) 895-8221 Page 13 
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4.4. 

_,._ 

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

1. Wash with hot water from a high pressure steam washer. 
2. Rinse thoroughly with hot tap water or steam, if available. 
3. All wash and rinse water used in the decontamination process will be 

collected for proper disposal according to. current ~ and regulations. 
4. 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 
cleanliness. 

WELL CONSTRUC110N METHODS 

4.4.1 SlNGLE CASED WELL INsTALLATION PROCEDURES 

· The casing and screen Will be constructed 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 

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. Should preliminary sample 

screening results indicate high levels of contamination, foUl" (4) inch diameter wells 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 
pruok to a depth of approximately two (2) feet (mjnimnm) 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) teet 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 bentonite 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 tO? of the filter pac!( seal to within two feet of the 
::.:6:::~, ·.·.ri~! ':''! 5!1~::! "Nit!: ! be::-:-::-~~:'c2:::~~t gr:::ut TJ.e gr::~u: 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 .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 well and numbered. _ Figure 6 presents a diagram of a 
single cased monitoring well proposed for use at the site . 

ORlOOS & MALoNEY, INc. • Engineering and Environmental Consulting • (61.5) 895-8221 Page 14 
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4.4.2 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, a minimum fourteen(!~ inch diameter borehole will be 
advanced at least two (2) feet into competent bedrock. A ten (l.:Q.Linch diameter 
precleaned black steel outer casing will be used. "Where multiple strings of outer casings 
are used, the outer borehole diameter will be a minimum of four ( 4) inches larger than the 
outside diameter of the casing. The annuJ.ar space between the inner casing and the outer 
easing 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 mlxture of Portland cement and 4-6% powered bentonite mixed to a density of 
13.5 to 14.llbs/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 oftwo (2) inch lD., 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 annular space between the well screen and borehole wall will be filled with a filter 
pack: to a depth of approximately two (2) feet (miDimum) 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 bemonite seal is placed above the water 
table, two gallons of potable water will be used to hydrate the pellets. A minimum of l 
hour will be allowed for the pellets to hydrate. 

T.ae remaining annular space, from the top of the filter pack seal to within two feet of the 
J surf:-.:~, will be filled with a bentonite/cement grout. The grout will consist of a mixture of 

<s\ Portland cement and 4-6% powered bentonite mixed to a density of 13.5 to 14.1 
~ lbs/gailon. A tremie pipe will be used to place the annular grout. 

The final two feet of the lD.Il1.llar spa~ 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 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. GROUNDWATERSAMPLING 

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 Auurance I Quality Control Pliu&" 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 mooitoring wells, the wells will be allowed to stabilize 
fur 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 
docmnented point on the top of the well casing. The measurements will be correiated 
with mean sea level datum and lllCaSUl"ed to the nearest 0.01 foot. 

After the water level measurementS are performed in all wells at the site, each well will be 
purged and groundwater samples collected for submittal to the laboratory for analysis. 
Monitoring well purging and sampling forms will be completed for each purging and 
sampling event for each well 

Samples will be collected for analysis in the order ofvolat:ilization as follows: 

l- Volatile Organics 

2. Extractable Organics 

3. Pesticides and HerbicideS 

4. Dibenzofurans/dibenzo-p-dioxins 

5. Mercury 

6. Metals 

- Cyanide 

9. pH and Condud.vittJ 

Ioitially during well drilling activities, preliminary groundwater sampling will be performed 
using either HydroPunch sampling methods, temporary well installations, or sampling 
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. · 

GJuoos & MAl.oNl'!, INc. • Enginr:cring and Environmental Consulting • (6 LS) 895-3221 Page 20 
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4.8 GROUNDWATERANALYSIS 

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 Met/rods For 
Evaluating Solid Waste, PltysicaVChemical Mdhods." Table 2 presents a detailed 
Sl.IID1IWY of the groundwater sample handling, preservation. and analysis requirements. 

TABLE2 
GROUNDWATER SAMPLE HANDLJNG AND ANALYSIS SUMMARY 

DICKSON COUNTY LANDFILL 

(4) 

~le Orgauics 3 X ILitl:r None 
Amber 

Pesticides and 
J X lLiter (6) . 

Amber 

filrau'Di~ 
3 X lLiti:r (6) e:draction 

Ambcz' '30 days 
after 

M=auy (6) 28Days 

Cyanide 

SuLfide 

Total MeWs 

1 40 ml glass VOA vial with Teflon lined septa and hole cap. 

2 Cool to 4 o C 

3 NaOH >lZ.O, Cool to 4 o C. 

4 Cool to 4° C., HCL pH <2. 

S Liter glass or plastic bottle. 

6 Nitric acid to pH less than or equal to 2.0. 

7 ZN Acetate ( 4 drops 2N./lOOmls.+NaOH >9.0) 

8270 SW-346 

815018080 SW-846 

SW-346 
8280 

7470 

9010 

9()30 

6010 SW-346 

.. GJUaos &: MALoNEY, INC. • Engineering ~Environmental Consulting •. (615) 895-8221 Page 21 
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4.9 SAMPLE LABELING AND HANDLING 

All samples will be handled as prescnoed by methodology set forth in the latest edition of 
USEPA, SW-846, Test Met/rods For Evaluating Solid W~ Pl•ysical/C1r.emical 
MetlwJs. 

The sample label 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 wed to assure the integrity of the samples. A typical sample seal 
is also shown in Appendix B . 

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 Cairier, use of next day service is required. · 
f 

Prior to trac.sport 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 
~-;:..:.. :.:e ::.:..~"! ~.:~ ::.t.:Jres.s ;;;:· ±~ 3ilippe:r and the acidre.J.i co be shipped to, and the total 
weight of the package. Warning labels will be affixed noting "THHS SIDE u:P" and 
'''FR.\GII.I" :r.c my aj:pr:priate ha-.,·dous warning. 

4.9.2. SAMPLE CHAIN-OF-CusTODY 

Because the samples collected from the investigation may be involVed in legalistic 
proceedings at a later time, Chain-<Jf-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. 

--· GRIOOS & MALoNEY, INC. • Engineering and Environmenllll Consulting • (615) 8?5-3221 Page 22 
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A typical Chain-of-Custody form is included in Appendix B. The fonn must be filled out 
completely, legibly, and accurately and accompany the sample at all times for .. 
doQlmentation 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 ~e.prepared and accompany each sample. 

4.10 SAMPLING QUALITY AssURANCE I 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 introduced into the total measurement 
system as a means of control and evaluation of the level of contamination and variability of 
results as contnbuted by potential artifacts and interferences arising at any point in the 
measurement process. 

QAIQC samples are designed to measure: 

L 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 chemicals; 

4. The influence ofth~ site's environmental conditions on the samples; 

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

5. Indeterminate artifacts imr9duced during sample transport from containers, 

preservatives, cleaning agents, and sampling equipment. 

Table 3 SUJl1Jll8rizes the number and frequency of the QA/QC sample collection. 
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4.10.3 DUPLICATI: 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 
essentially 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 often (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 .. 

4.10.4 FIELD BLANKS 

Field blanks are utilized to evaluate the sample container filling procedure, the elfects of 
environmental contaminants at tbe 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. 

4.11 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 tb.e area. The 
survey will include the identification of all domestic and/or commercial water uses within 
at least a one-mile radius of the site. Further testing of samples from the o:ffsite streamS, 

springs, or wells may be recommended. 

4.12 ADDITIONAL PHASES OF THE INVESTIGATION 

Upon conclusion of the initial phase of monitoring well installations, 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 . 
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The subsequent phases of investigation may include ruch 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 
until additional work is completed, the seep~ of worlc for each additional p~ of 
investigation will be submitted as an Addendum to the Work Plan prior to 
performance of the work. 

5.0 REPORT OF FINDINGS 

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

1) Doc:umentation of all monitoring well drilling, installation, and sampling activities. 

2) Laboratory analytical reports of the groundwater sampling results. 

3) Characterization of the groundwater potentiometric surfuce elevations and flow directions. 

4) Results of the well, spring, and stream survey. 

5) Results of any additional hydrogeologic testing. 

• . . 6). Reco~endations for additional phases ofinvestiga.ti.o.a, if necessary. 

• 

6.0 SCHEDULE OF IMPLE:MENTATION 

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

DAYS FOR 

COMPLETION 

DayO 

l:ay 10 

Day30 

Day45 

Day60 

Day75 

Day90 

Day 120 

ACTIVI'I'IES OR TASKS To COMPLE'I'E 

Approvai of Gcoundwater Quality Assessment Plan 

KuciEoricc. cfDSWM of scbedule for well i.ns"-.mlation 

Begin monitoring well drilling and installations 

Completion of sampling eve:n # 1- AU Appendix II parameters 

Completion of sampling event # 2- Append. ll deteeted + Appendix I 

Completion of sampling event # 3- Append. II detected + Appendix: I 

Completion of sampling event # 4- Append. ll detected + Appendix: I 

Submittal ofReport ofFmdings 
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m-oLc:oloroben~ene; 

l,J-Oichlorcben:ene 

?-0 i<::hlo'::oben:z:~n•; 
l.~~otchloro=~nzene 

Di~hlorodill~oto~thAne: ~c 12; 

l,l-Oicblcrccthan•; 
!:l:.llyl4l.4ec .. eh.lo.ri.<ie 

1,2-Dichlorcethane, EtAylaa• 
d.!.o::ll.lot:ic!.e 

l,l-Oiehloroe~nylene: ~inyll~•c• 

c=l;r~~~; l,l-Ci~c~ethen~ 

cis-1,2-Di=hloroethylene; 
c~s-l,l-Dio:::~o::eeae4• 

t:ans-1,2-0ichloroethylene 
t:ans-l,l-Dichloroeehec• 

2,6-Dic~lorcphenol 

Paqe 50 o~ EO ~aqes 

DibeJUO!w:an 

ith&:e, l, 2-ciil:n:omc-

1,2-Sen:enedic~xylic: acid, 
cti.butyl. est.er 

3en:ene, L,J-di~oro-

( l, l' -sipheny.l.J-4, 4 • -d.i.&IIIJ..:le, 

3,3'-<i.l.c:lllo.ro-

Mechane, dicnlo&aaifluoro-

I 

ithLne, l.l~oro-

~hene, l, Z'-d.ic!t.lcro-, (E')- . 

Phenol, 2,6-dic~oro-
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• 

1,2-Dien.l.oro~ropane~ 

Propylene- cU.c::ll.loride 

l,J-oien.l.oro~rcpane; 

Tr~~ttylene dichloride 

lrl-Dienlo~ropane; 

Isop:opyl..id.ene- c::tlloricie-

Oi~ldr.!.n 

o.o~oietn~ o-2-9~a•inyl-pnas­
. 9horot!i.i.oa.te; ''t'b..i.ollCU:iA 

p-( 0 imetb.yla:o.i.no) a%ol:len:::~ne 
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~op4tle, l, 2-dich.l.ora-

Propane, 2,2-di~ora-

2,7:~,6~0~t~on•cnch(2,J-a}oxi:wne, 
J.~.S,S,9,9-haxac::;loro-la,2,2a,~,6,64, 
7,7a-o~.nrc-~, (laa,2a,2a~.Ja,5a, 

6Aa,7!J,7aa)-

1,2-Seazeneeica:z::boxylic:: &aid, disthyl 
escar .. 

?tto~9noratb.iole acid, o,o-diechyl 
o-9yra:iayl eater 

¥bosphorodi~i~ acid, O,o-dimechyl 
s-{2-(met~ylamlno)-l-oxae~hylJ escer 

'Sen%{a)antb:acane, 7,12-dimethyl-

(l,l'-Biphenylj-4~4'-d.Lam.i.nei 3,3'­
r:ii.met:hy 1-

earer 

m-Oln.Le:obec:ene .aea:r:eae, 1, 3~i.nit:ra-

4, 6-D i.."l..!.t=::!-o-c:•trcl: 4, 6-0.in.Lt:o2- Pbeaol, 2-0J9cl:ly l.-4, 6-di:l.i.t::a­

metltylphenol 

2,4-Din..i.t..-apheno.l. Pnaool, 2, 4-<il.n.i..t:a-

6en:r:ene, 1-methyl-2,4-dinLt.:-o-

..... ~ .. ~.·~--
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Oinoseb7 ONBr; 2-•ec-au~yl-4,6-
ciinit.rophea.ol 

0 lphenyla:a.ina 

0 L.sul.fct:an 

!ndo.salta.tl ! 

.;:ncios~l!a.n II 

. .~ 

::nd.l: in· a.lcieb.ycte · 

Tll.torarte 

:··- ··-·. ~ ' 
-~-:.~-' 
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· Phenol, 2-(l-me~ylpropyl)-4,6~Lnit:o-

1,2-Benesenedic~~~lic acid, ciioctyl' 
ester 

Pllaapnorodi t!lioi<=" &.e:id., a, 0-<1iet:l:lyl. 
S-(2-{ethyt~~o)ethyl) ester 

6,9-Maehano-2,4,J-bea%odioxaehiepLn, 
6,T,S,9,lcr,lO-hexacbloro-l,~,Sa.,6,,, 

9a-hexanydro-, J-oxi~e. 

6,9-Kethano-2,4,3-ben:ociioxathiepin, 
6,7,8,9,lO,lO-hexacttlorC-l,5,5a.,6,9, 
9a-bexahyciro-, 3-oxicie. (Ja,Saa,sa, 
99,9a&)-

6,9-Meen~o-2,~,3-ben=ociioxaehiapin, 

·. 6,7, 8, 9,10, .!.0-nexac:hloro-l, S, Sa., 6, 9, 
9a-nexahydro-,J-J-ciioxide 

2, 7 :3·, 6-0imetha.n.onaphtl:\(2, 3-b]oxi:e.ae, 
3,4,S,6,9,9-he;cad!J.o'-"O-la.;2,2a.,J,S, 
6a., 7, 7a.-oc:.a..lrycira-, ( laa.~3, 2r.S,J.a., 
oa., 6aa, 713, 7aa)-

l,2,4-Kethenac;c:lopanea(c:dJpentalane­
S-ea=box&lcieaycie,2,la,J,J,4,7-

, hexac~oroc~ydro-, (la,l3,2aB, 
48,44B,S8~6~,6ba,TR•I-

Sen:ene, etllyl-

ph,c;cphorocb.J.o.f.c: ;cid, o-( 4-( 
( di.a:lethy L.ami:to) sultony l] pheny lJ 
o,c~t=ec~yl ~ace: 

9li-Fluon~ne 

4,7-Metha~o-lE-inciene, l,4,S,6,7,s,a­
heptacnloro-Ja,4,7,ia-tecrabydro-

,• 



• 
liept:achlor- epoxi~e-

Haxachlo:ocea:e~ 

aexacnio:obutadieae 

liex&ehlo J:Oec!U.fte 

Rexachloropro~ene 

2-iiexa.none; 
Heehyl bQt7l ketone 

• IsobucyL .alcohol 

!•osa..!~ole 

!:epone 

Lead 

· Methoxyen.tor: 

• Methyl chloriae; ~~oro=ech~ 
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l,S-Keth4ao-2R-indeno(l,2-b]oxirene, 
2,J,4,S,6,7,7-hepeachloro-la,lb, 
S,Sa,S,6a.-hexanyd=o-, (laa,lbS, 
2&,Sa,SaS,6a,6a.a) 

l, 3-Butaciien~. 1, l, 2., .3, ~,4-llexad1.1.cn:o-

l, J-c:yelopent:a.c:Ueae-, l, 2, .J' 4-, s, s- . 
b.exac:1llaro-

~e. hexachloro-
. ) 

l-Propene, l,~,l,J,J,J-~exachloro-

2-!iexanone· 

1,4,5,&-0i.lllet.!uulonaphtha.leae, l.2,J, 
4,10,l0-~exa.~loro-,l,4,4a,s,a,aa~ 

hexahyd:o-(k&,4a,4as,sa,ae,aa.a)-

2-cyclohexen-l-on•, 3,5,5-c:imethyl-

l,J-Ben:odioxole, 5-(1-p:agenyl)-

l, J, 4-loletheno-ZS:-cyc:lol:IU1:a.{ cd.J pent.Uen-
2-one,l,l~.l.Ja.,4,S,S,Sa.,Sb,6-

decachlorooc:~ydro-· 

r.aa.d. 

• 1, 2-Zthanect..ia:cti.ne-,. N',N'-d..lmet:hyl-N''­
l-pyri~L~~'-(2-tbienylmet:hyl)-

Benzene-, l,~'-(2,2,Z, 
e:ichlo~ehyliden•)bla(4-

tllethaxy-

Hethaae, br~:~mo-

Methane, c!:lJ.aro-
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3-Hethylcholanthrene 

Methyl ethyl ketone; ~; 
2-Bt.~tanoae 

Mathy l ioci.Lcie; 
.i.oc!C:lmeth&no-

Methyl metnanesulfoaate 

2-Heehylnaph~~lene 

Met:hy l S~Ara.t:!t.loa; 5'a.ra.thion CDethy l 

4-HethyL-2-peatanoae; Methyl 
isobutyl ketone 

Meehylene·e~lo~icle; 

OichlorOCDetha.ne 

Naphtha.leae 

1-tla!?b.t:hy lamine 

2 -Maphthy lam.lne-

Nicke.l. 

o-Mit:opheacl; 2-N.lt~opherol 

p-Hit~ophenol; 4-Nitrophencl 
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9en:(j)aceanth--ylene, 1,2-clihrdro-J­
met:hyl-

2-Suta.aaae 

!ieth&t~.e, iodo-

2-Propenoi~ acid, 2-met:hyl-, 
a\&tb.yL aste.r 

l!ethanesulton.i.e ac:.ld, methyl ester-· 

Phoaophoroth.i.oic acid, o,o-a~ethyl 
0-(4-a.l~:opcenyl) es~ar 

Methane, cl.i.b~-

Naphthalene-

H'lc:ke.l. 

!e,c:a.nam.L:le-, .i-nJ..t:.:c-.. 
ilea:enam.ine, 4-nJ..e..-c~-

Phenol, 2-rti.t::o 

Phenol, . 4-nJ..t::o-

l-autanamine, N-butyl-«-nitroso-

- . .z ......... ' •• -·--·- -
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~-~itrosodieehylamin~ 

Sen%ena=ine, N-nit:oso-N-phenyl-

N"-~ 11:::asadi.pt:opy l.ami.ne; D i-n-p.ropy l- 1-P:::op.a~•, M-a.i.ao•o-H-propy 1. 
nil:.l::asam.ine: ~-~it::oso-N-
di.p:opyla.awur ...... 

~-Kit::Osomethyle~halamLne 

5-Nitro-o-tol~idine 

.Pa.ra.chion 

?ent~cr~o.roben~ene 

:?ent:~C:hl.Qconij:rol:len:ene. 
:. 

Pent&c~orophenol 

Pnetnacet:Ld 

?hananth.ren~ 

Phenc:~l. 

~-rnenylenedi~ine 

?e!.'(C:!:t~cn:•in.:.-::8<!. biphenyl•; !'CSIJ', 
n.::::c:.:.o.rs. 

Pyrena-

Sa.!rola 

. -------·· . ·-:; .-. :-::-:; ... 

l'i~icHne, 1-n..i.'::::::OSCI-

oe!U&namJ.ne, ·2-.ehyl-5-nitro-

ioosphcrothicic ~id, O,o-dieehyl­
o-(4-nit:opaenyi) es~e: 

Sen::ene, penuc:::Uo.ro-

l'becol, ·pent:ac::h..!.oro-

Ac::etam.i.de, N-( "-tho.xyS~henyll 

l' hen4l1th.rene-

E'henc:~l 

l, <t-aan:aaacU.amin• 

Pbolifilh<:~:od.J.t:h.i,Qic:: ~cicl.. O",a-d..Let:hyl. 
S-{ (ee.."7!.~]me1:hy!.] estaz:: 

. · .:. . .... 
.!at-:.•,.;; i .:!e·, ! . 5-<i.i.c:!U.o.ro-H-{ l, l­
dimecbyl-2~~yL)-

Prop&nen.Lt::Ue-
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Seleniutft' 

Sllve.t:' 

SLlvext 2,4,5-r? 

St:yrene-

Sult!i.de-

2, 4-, S-'t': ·2., 4- ,.5'-l'ric:hlorr;,!?heacxy­
acet:.i.c:::- acid 

1,1,2,2-Tee:acalo~oethafte 

ret:achloroet=r1~ae; 

't'st~ac~~oroe:hene; 

?srcb.Loroet:hy 1ene 

o-'rolul.di.ae 

'I'o.xapbeJl&-

r=~=~oroet:Aylen~1 
T'ric:I:U.o=et:J:ena 

'I'richlorotluo~meth&ne; ·~-11 

2,4,6-'t'ric~loropnenol 

........... --..... 
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Se.Leniuut 

suver 

Prop.ulOic. acid, 2-(2, 4., s­
t:ichloropaenoxyl-

Acecic acid, (2,4~5-

t:icbloropbenoxy)-

SeC%8ne, l,l,4,S-tetracbloro-

Zthene, tetrachloro-

Pbenol, 2,!,4,6-tet:ac~oro-

'l"llallium 

Sell%ane, 111ef:ltyl-

'I'oxapb.eae-

Pbenol, 2,4,5-t:ichloro-
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o,o,o-rriethyl phosphorothioate 

V'uadium 

V'i.nyL ac:atat& 
• I'"" 

Vinyl chloride; Cb.l,oraethen~ 

Xy Lena- (total.) 

Zl.nc 

• . .. 

• 
. . -·==--:-·-~ ,. 

Paqe- 57 ot 50 P:aqes 

Phospborothioi~Aeid, o,o,o­
t:l:'J.etZlyleste::-

Acetic: ac:icl,. 'et:henyl. este= 

ttbene,. c:hlorg-

Sen:ene, cl~ethyl-

· .. 
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QA/Qc- Sampling and Analysis Plan- Dickson Co. Landfill November, 1994 

1. 

QUALITY ASSURANCE I QUALITY CONTROL PLAN 
SAMPLING AND ANALYSIS 

OF 
GROUNDWATER MONITORING WELLS 

INTRODUCTION 

. This document is prepared for the State of Tennessee Department of Environment and 
Cons~on. Division of Solid/Hazardous Waste Management to establish Quality 
Control and Quality Assunmce guidelines. . These guidelines are to be followed 
throughout the groundwater assessment monitoring period at the Dicbon County Class I 
Landfill 

This plan covers the- co~plete process utilized for the coDectian of quality groundwater 
monitoring samples including the: · 

• measurement of groundwater levels 

• detection I measurement of immiscible layers 

• purging of wells 

• . sample collection,.. handling. and analysis 

• quality control and quality assurance 

2. GROUNDWATER LEVEL AND WELL DEPTH :MEASURE:MENT 

2.1. STATIC WATER LEVEL 

The depth to water level in the wells must be measured to calculate the casing 
water volume for purging and also for the purpose of determining the hydrological 
~unC:'r..!~:- ch~-Ct~::stics. 

T.1e s--.aric wat::r !e•;e! in the well is mea..."Ured prior to the well evacuation. Initial 
s.atic water levels are me!lSUI"ed typicilly seven to ten days after installation and 
development (')f :t !'!ew we!l and additional me:!SUI'e:!lents 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. 

. ._ _ _9_ri~ &: Malooey, Inc. • Engineering anc1 Environmentll Cousulting • (615) 89~-3221 Page 1 ·. 
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Q AIQC Sampling and Analysis 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 

weighted, marked fiberglass tape. which has a conducting probe attached to detect 
the air/water interface, and an alarm. ·· · · 

The water level measurement is perfonned three (3) times to insure acauacy and 

water level stability. Always measure the upgradiem: 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" (JY!WP&S) form 
(Appendix A) for each well to be measured, and enter all reference informatica 
for each wen. 

B) Locate the well identification on the casing and the well elevation reference 
mark and check against the site map for verification. 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 pl.aced on the well, a survey amst 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 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 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-1 01 
photoioni.zation detector (previously calibrated) and record the HNU reading 

on me i\-CW?&5 1orr: ... 

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

soiled or damaged replace with a clean pair). Dispose of used gloves as per 

instructions in Section 1 1.0. 

G) Determine if the water level tape and probe bas been d~ontam.inated. 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 . 

. _ ·-·~ '1!ms-~-~~ner. Inc:. • Engineering and Environmental Consulting • (615) S95~22l Pagc2 
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QNQC Sampling and Analysis Plan- Dickson Co. Landfill November. 1994 

2.1. STATIC WATER LEVEL, Cont'd 

H) Check the probe sensor and battery by inunersing 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. 

I) 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. 

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

K) Hold the tape against the well elevation mark on the ca3ing. 

L) Note and record on the MWP&S form the distance from the well elevation 
mark to the groundwater's surface to the nearest 0.01 feet. 

M) Repeat pans I-L two more · times to verify the measurements. If the 
. measurements are not constant. continue to measure at greater time intervals 

. · until the levels stabilize. The elevation of the well minus the distance to the 
water surfuce is equal to the elevation of the water. 

N) To measure the total well depth, lower the weighted tape sfowiy to the bottom 
of the well. · 

0) Mark the tape and read at the well 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 en the well pipe or C2.Sing. 

R) Replace the well cap and lock the wefl 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 alcoho~ 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 cinsed with alcohol and DI water prior to use 
in another well. 

Griggs & Maloney. Inc. • Engineering and Environmental Consulting • (615) 895-3;221 Page3 
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QAJQC Sampling and Analysis Plan- Dickson Co. Landfill 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 fonh in Section 11.0. 

3. DETECTION AL'ID SA.l\1PLING OF IMMISCffiLE LAYERS 

3.1. DETEcriON OF lMMISCIBLE LAYERS 

After opening the well, sample the well vapor space with an HNU-1 01 
Photoionizati.on Detector; I( after opening the well, the HNU 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. 

3.2. SAMPLING OF IMMISCIBLE LAYERS 

If immiscible layering is detected in any of the we!ls, samples of the immisCible 
layer must be collected prior to purging. For fioating layers, samples will be 
collected with a disposable bailer, or a peristaltic punip if the layer is located within 
75 feet of the surface. For bottom layers a double valve bailer will be utilized. 

3.3. SAMPLING PROCEDURES FOR IMMISCIBLE LAYERS 

The following procedure will be followed for sampling of immisCible layers 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 all reference information 
for each well 

B) Locate the well identification on the casing and the well elevation reference 
..:arK and cnecK -::.::...:;.;• t.:~ .;ii:e map for veruication. If identification or 
elevation markings are not found on the well, ve.-ify the well identification and 
:-::arlc the weU with ~he identification number and an elevation mark. Note the 
changes on the :MWP&S form and inform the project Ii:lanager. If a. new 
elevation mark is placed on the wei~ a survey must be performed. 

Griggs & Maloney, Inc. • Engi.nc:ring and Environmental Consulting • (615) 895-8221 Page4 
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QA'QC Sampling and Analysis Plan- Dickson Co. Landfill November, 1994 

3.3. SAMPLING PROCEDURES FOR I.MMlSCIBLE LAYERS, Cont'd 

C) Place a plastic sheet 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 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 obsexved on the MWP&:S form. 

E) Sample the well headspace for volatile organics with an HNU-1 01 

photoionization detector (previously calibrated) and record the HNU reading 
on the MWP&S fonn. 

F) Put l)n a clean pair of unpowdered, disposable gioves. (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 layer is only a few. inches thick. use an open top bailer and 
lower the bailer an 

I) Raise the bailer to the st.llftce carefully. Do not allow the bailer or bailer cord 
to contact the ground. 

J) Remove the cap from the VOA vial, and tilt sligbtly. 

K) Pour the sample slowly into the . vial to ·avoid spillage and air entrainment, 
making sure to quantitatively t:Iansfer any sediment in the sample. Fill the vial 
to overflowing to provide for a zero airspace sampie, and cap. Invert, tap the 
vial with a :finger and check for air bubbles. If bubbles appear repeat the tilliDg 

process. 

-:-) t~;. .. : -. .,.I • ., ... ,.,c:.· •· ·.r .. t"'e s:.-,..; .... c-~r~:-,.. to ; .. - ·-: "DS 'm S...-+:ons 8 0 
- -'-.. ,·-. ·•-; •. :>.~. !4._. ~ L ""--'\"•~ -. '-"· -..;...•; .u.~u -·-"' ..._.. • 

and 9. 0 for sample handling and documentation. 

!vi) Repiace the well cap anci lock the weil. 

N) Ri:nse 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. 
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3.3. SAMPLING PROCEDURES FOR IMMISCIBLE L\.YERS, 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 sUnding in the well prior to sampling may not be representative of the 
in-situ grotmd 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 fonnation 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 tlie 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 dnw 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 exceeds two hour3, samples wtll 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 weli bas been sufficiently purged. 

Peristaltic, submersfole pur;e. a."!d/or positive gas displacement Teflon bladder 
pmf:i, :!.!:G.·~-· c.::~!=C3~i:: :! ::!ih:·~ ·.-.-:: ·. ! ~:.till=;;:! to evac1.;e the we.ils prior to 
sampling. Disposable polyethylene bailers 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 labqrious. When using 
bailers lower and raise slowly to prevent agitation of the water in the well . 
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4.1. GROUNDWATER MONITORING WELLS PuRGING, Cont'd 

Care will be taken to protect the b~er, pumps, suspension 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 into 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 ofwater in the well). Purged 

Water will be collected and screened to determine if it may be hazardous. If the 
possibility the purged water contains hazardous 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. 

4.2. PURGING PROCEDURES FOR GROUNDWATER MONITORING WELLS 

The following procedure will be followed for purging of groundwater from the 
monitoring wells: 

.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 verification. If identification or 
elevation markings are not fo~ on the well, veritY 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, a survey must: be performed. 

C) Place a plastic sheet on the grot!nd surro\.lildiDg 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 prevent contamination of equipment and supplies during the 
water levei 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 hcadspace for volatile organics with an HNU-101 

photoio.aization detector (previously calibrated) and record the HNU reading 
on the 'MWP &S form. 

Griggs&: Maloney, Inc. • Engineering and Environmentai Consulting • (615) 895-8221 Page7 
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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). Dispose of used gloves as per 

iDsttuctions in Section 11.0. · · 

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

H) Determine the purging method to be foUowed. 

I) Calculate the volume of water in the well from information gathered when 
measuring the well depth and static water level by one of the following 
m~o~: · 

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

I) BYFORMUI..A; 

r lt h X 7. 481 "'" gallons of water 

where: r ;;: radius of the wen pipe in feet 

h = height of water column in the well 

7.481 =gallons/cubic foot of water 

2). BYWELLPlPE SizE: 

a) For 2" diameter wells: 

Gallons= 0.1632 (gallft) Xh (ft) 

when h = height of water column in. the well 

· b) For 4" diameter wells: 

Gallons= 0.6528 (gallft) X h (ft) 

when h = height of water colwnn in the well 

c) For 6" diameterweUs: 

Gallons"" 1.4688 (gallft) Xh (ft) 

when h =height of water column in the well 

Record the purge volume on the MWP&S form. 

J) Sample the water in the well and test for pH, specific conductance, and 
temperature. Record results on the MWP&S form. 
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4.2. PuRGING PROCEDURES FOR GROUNDWATER MONITORING WELLS, 
Cont'd 

K) 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 I and K two additional times to purge a minimum of three (3) 
well volumes from the well when the recharge r:tte 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 ~d combine 
the rinse water with the purge water for disposal 

P) Wa.'ih and rinse ail equipment prior to leaving the site. 

Q) Wash the pumps and bailers with soap and water, rinse with DI water, rinse 
with alcoho~ and finally with DI water prior to use in other wells. Combine 
the washings and rinse water with the ·purge water for disposal per the 
instructions 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 samute collected is renresentative of the formation, it is important to 
minimize physically altering or ch~~cally contaminating the sample during the 
cailection process. . 

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

5.2. SAMPLE COLLECTION- BAILER 

A bailer is a long cylindrical tube constructed of materials 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 disposable, bottom-fill type, constructed of 
polyethylene. 

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 lifted from the well . 

. 5.3. 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 against the site map for verification. If identiiication 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, 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 well. T.nc 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 ca:p. Note the well 
condition and any odors observed on the MWP &S form. 

E) Sample the well headspace for volatile organics with an HNU-1 01 
;::~~noicri.z:::i~:: ·~e~!::':or r-::-e·.~:.::.:.~~·: ·:::iibrated) and record the HNU reading 
~n the 1v!vVP&S .tbnn. Determin~ ii immiscibie lay~ 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 Section 11.0. 

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

.. _ . ~~~-~ ~-~ncy. Inc. • Engineering and Environmental Consulting • (615) 395-8221 Page 10 



• 

• 

• 

· QAIQC Sampling and Analysis Plan- Dickson Co. Landfill November, 1994 

,., .. _ 

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 baller for each 
well to be sampled. · 

l) Ca.re:fully and slowly lower the bailer to the groundwater surfuce. 

K) Allow the bailer to fill slowly with a minimum of water surface agitation to 
prevent aeration. 

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

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 
process. 

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

P) Labe~ package, and store the sample according to instructions in Sections 8.0 
and 9.0 for sample handling and documentation. 

Q) Replace the well cap and lock the weU. 

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

S) 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 
Scc~c.a.l.i..G. 

T) Di~ose of all contaminated materials (bailers, line. plastic sheeting, gloves, 
etc.) according to the guidelines set form in Section 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) Complete the required chain-of-custody and documentation for the sampling. 

Griggs&: Maloney. Inc. • Engil:leering ancl Environmental Consulting • (615) S9S-822l Page 11. 



• 

• 

• 

· QA/QC Sampling and Analysis Plan- Dickson Co. Landfill November, 1.994 

5.4. . SAMPLE COLLECTION- BLADDER PUMP 

A bladder pump is a long cylindrical tube with a flexible air operated bladder, 
constructed of materials which will not alter the quality of the .. sample being 
collected. Bladder pumps operate by alternately inflating and deflating the tle:oole 
bladder to alternately withdraw water from the wen and . pump the water to the 
SUI"fi!ce. 

5.5. SAMPLING PROCEDURES FOR BLADDER Pul\oiPS 

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

A) Prepare a "Monitoring Well Purging and Sampling0 (MWP &S) form . 
(Appendix A) for each well to be messured, and enter ail reference information 
for each well. 

B) Locate the well identification on the casing and tho well elevation reference 
mark and check against the site map for verification. If identification or 
elevation markings are not found on the wen, verifY the well identification and 
mark the. well with the identification number and an elevation mark. Not~ the 
changes on the MWP &S farm 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 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 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-1 01 
photoionization detector (previously calibrated) and record the HNU reading 

on tilt:: !\-fr¥?&:.5 forn. De:~rminl! if immiscfoie Iaym are present (Section 
2.0). 

F) Put on a. clean pair of unpowdered, disposable gloves. (When gloves become 
soiled or damaged. re1'1ace with a clean pair). D~ose of used gloves as per 
instrUctions in Section 11.0. 

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

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

I) Attach the compressor lines to the gas control box. 
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5.5. SAMPLING PROCEDURES FOR BLADDER PuMPs, Cont'd 

I) 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 bas been lowered to the prescribed depth, secure the support 
line and tum on the power and compressed air. 

N) Adjust the gas control box to the desired pump and "fill cycle time to optimize 
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 trans:fer any sediment in the sample. Fill the vial 
to overflowing to provide for a zero airspace sample, and cap. lDvert, 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 instructions 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) Coil~ a..ll wa.:e:- .7.:;.w ~e pi.:G>p Jnti cubing. f::.s.b. with potable water (lnside 
~J ;;t.;-:3ice), cc!le:-:ng :ill mt~r :~ed from ~e 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. 
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S.S. SAMPLING PROCEDURES FOR BLADDER PIDIPS, Cont'd 

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

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

l) Complete the reqUired chain-of-custody and documentation for the sampling. 

6. FIELD l\1EASUREMENT PROCEDURES 

6.1. FIELD MEAsuREMEN'r PROCEDURE - TEMPERATURE 

6.2. 

The measurement of temperature 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 
during the purging process. The thermometer is inserted in the sample as soon as 
possible after withdrawing the water from the well. swirled to mix, and read when · 
the thermometer fluid column 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 
I 

The pH of the groundwater sample is determined electrometrically with a 
combination glass pH electrode. The following procedure will be utilized for pH 
measurements: 

A) Cvliect a fresh sample of the groundwater to be tested or use the sample used 
for the me:!SUl'ement of temperature. 

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

C) Measure and note the temper:tture 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) Tl.\fD on instrument power, select pH mode, remove the electrode protective· 
cover and rinse with DI water. · 
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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 uotil the display reads 7.00. 

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

I) Check the slope of the pH meter by immersing the electrode in a fresh sample 
of standard pH==4 or pH=lO buffer solution. 

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

K) Remove the electrode from the buffer solution aud 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 . 

MJ S wiri or mix_ slowly until the reading stabilizes. 

N) Read and record the value of the pH. 

0) Dispose of the sample and wash water properly. 

P) Tum off the power switch. 

Q) Rinse the electrode thoroughly with DI wate:" and replace the protective 
electrode cap. 

R) The electrode should be rinsed with DI water after each test. Coatai.n all rinse 
waters for proper disposaL 

S) Calibrate the meter with buEers within 3.0 pH llilits of the test sample. 

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- SPEcmC CONDUCI'IVITY 

The specific conductance of the groundwater sample is determined with a digital 
conductivity probe. The following procedure will be utilized for conductivity 
measurements: 

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 temperature 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 solids. If present rinse with DI 
water and allow the probe tip to air dry. Tum on instrument power and select 
the conductivity mode. 

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

E) Check the z~o 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 correct value for the stiildard.. 

G) Remove the electrode from the conductivity standard. solution and rinse the 
electrode withDI water. <:ontain the rinse water for disposal. 

H) Immerse the el~ode into a sample of the groundwater. which is at the same 
temperature as the conductivity standard solution. 

. , 
I) Swirl or mix slowiy until the reading stabilizes. 

1) Read and record the value of the specific conductmce ofthe 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) 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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6.4. SAMPLING QUALITY AssURANCE I QUALITY CONTROL 

Trip blanks~ equipment blanks, field blanks. split samples, and duplicate samples 

are examples of Quality Assurance/ Quality Control (QA/QC) sampling 

requirements. QNQC samples arc handled, packaged, shipped, and analyzed in 

the same manner as the regular soil samples.·· QAJQC samples are introduced into 

the total measurement system as a means of control and evaluation of the level of 

cqntamination and variability of results as contributed by potential artifacts and 

interferences arising at any point in the measurement process. 

QAJQC samples arc 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 chemic:al.s; 

4) the influence of the site's environmental conditions on the samples 

(contamination); 

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

··6) · indeterminant artifacts introduced dwing sample transport, from containers, 

· preservatives, cleaning agents, and sampling equipment. 

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

TABLE I. QAJQC SAMPLE REQUIR:EMENTS 
DICKSON CoUNTY LANDmL 

?JJ.Q!AJ , - mtr:YP:Ef,j 'ti'. · QCSAMP · ·:;. ·. ; .. 
-k:~·... .... . . . •• · ... v ...... " .•. ~;.; 

(1-S'~IX.GRO.UP.$ 
... ·"' :: • ••• ;">~~· ..... -;--..:;··· .:-:.-... ?: ~lFREQUEN~ (£ h> ••••• ~ H • - •> .t.•._ ..... :...,.~ . .,.:··-..:;.:>;.X~:·-~ 

TRIP BLANKS METALSNOC 1 PER TRIP 

EQUTP:MENT BLANKS • 1 PER20 

DUPLICATES I II 1 PER 10 

FIELD BLANKS • 1 PER20 

SPLIT SAMPLES " AS REQUESTED 
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6.4.1. 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 waxer 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 far each twenty (20) 
sampLeS collected. 

&.4.2. TR1P BLANKS 

Trip Blanks are prepared in the laboratory with laboratory grade (distilled or 
deionized) wa1er. 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 comaminarion of outside contamination on sample 
containers and collected samples during transportation and storage . 

One trip blank per sample set is to be prepared for ea.c:h parameter group sampled. 

6..4.3. EQUIP:MENT BLANKS 

Equipment b.lan.k:s, 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 
presetVat:ion 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 
parricuiar item or" sampte equipment Tne 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 ofDI 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. DUPIJCATE SAMPLES 

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

One duplicate sample will be coUected for each. sample 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. CLEA.J.'UNG AND DECONTAMINATION OF SAMPLING 
EQUIPMENT 

7.1. SAMPLE CONTAINERS 

Sample containers may be either purchased precleaned or may be cleaned by the 
laboratory or field team. The 40 ml VOA vials and containers to be used for 
samples for the pH, temperature, and specific conductivity measurements will 
predeaned or will be cleaned by the following procedure prior ~o 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 !1). 

D. Rinse with tap wa:ter 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 coxrtamination 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. 

7.2. 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 • (613) 89.5-8221 Page 19 
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lL 

4) Dibenzofurans/ dibenzo-p-dioxi.ns 

S) Mercwy 

6) Total Metals 

7) Cyanide 

8) SuLfide 

9) pH and Conductivity 

DISPOSAL OF CONTAMINATED MATERIALS 

All equipment, supplies, and waste which may coatain or be contaminated with hazardous· 
materials must be contained and handled tbr proper disposal. The following are examples 
of possible contaminated materials: 

A) Wat.er used for washing, rinsing, or decontaminating of sampling equipment or 
supplies. · · 

B) WatJ:r purged from wells or excess samples.. 

D) Disposable and hea:v.y work gloves. 

.E) DiSposable bailers and b8.iler support lines. 

F) Pump and suction ttlbing~ 

G) Plastic sheeting usedfor ground cover or work surfaces. 

11.1. DISPOSAL OF CONTAMINATED WATERS 
.. 

Water':trom the decontamination, purging and sampling activities must be conected 
in pails, drums or tanks for proper disposal. After completion of the sample 
analysis, if the samples contain comaminares at levels which may cause the wash 
waters to be deemed hazardous, the collected waters will be sampled and analyzed 
to determine the ;.;•;cl .;i ;:::;rra,;Iinarion and the proper disposal methodology 
fullowing rules and regulmiocs in fore: at the time of disposal 

1L2. DISPOSAL OF SOL VENTS AND ACIDS 

Solvents used in the lab and the field for decontamination of sample equipment. 
supplies, and containers will be disposed ofby: 

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 

Griggs &: Maloney, Inc. • Engineering and Environmental Consulting • (615) 895-3221 . Page 23 
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waste solvents will be collected 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 detennined to be hazardous, disposed of by proper disposal methods 
following rules and regulations in force at the time of disposal. 

Nitri~ acid utilized for rinsing sampling equipment, containers, and supplies in the 
laboratory will be collected and disposed of by neutralizing with sodium hydroxide 
and discharging into the publicly owned treatment works serving the laboratory. 
Nltric acid utilized in the field will be collected and returned to the laboratory fur 
proper disposal. 

"!1.3. DISPOSAL OF SOLID WASTE 

.AJ1 solid 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 ' 
aJU!.{yzed to determine if it is a hazardous waste, and if detennined to be hazardous, 

· . ·· disposed ofby proper disposal methods following rules and regulations in force at 
the time of disposaL 

Griggs & Malonq, Inc. • Enginccrin~ and Environmental Consulting • (615) 895-8221 Page 24 
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745 South Chwch SL, Suite 205 
PO Boll 2968 (3713l-296K) 

Murftecsboco, Tennessee 37130 
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Somple Description 

Remark.!/ Instmctlon1: 

Relinquished lly: 

Relinquished by: 

-

i ··:-:·!·- r-··· --, 
CHAIN OF CUSTODY I FIELD DATA SHEET 

. CLIENT: --------------------- PRon:cr No.: ----

STRtET: ----~-----Crrv _____ .STATI/ZTP: -----
CONtACT: _____________ SITE: _______________________ _ 

FACILITYID No.: ------- ---- PAGE: OJ -----

Type Motrlxl Collected Preserved Qty/ Analysis Requested 
G/C Source Date Time By Size 

Shipped by: 
Lab Vehicle --
alent 

Dnte Time Received by: Date Time Rellonulshed to Lab: 
By: Date: Time: 

Date Time Received by: Dole Time Accented 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. 

farlA - General Infounation 

1. Describe the activities conducted by the applicant which require it to obtain Class 
V UIC permit authorization: 

On behalf of Scovill. Inc .. and the request of the U.S. Environmental Protection 
A~ency (EPA). Region N. Waste Mana~ement Division. ICE KE will be conductio~ a 
qualitative dye trace study at the former Scovill-Schrader facility. The dye trace study 
will be performed as part of an RF1 Phase II investigation task to further characterize off-
site groundwater flow pathways. · 

Specifically. the dye trace study will include four simultaneous tracers using three 
non-hazardous different dyes. The insertion of one dye <Fluorescein) in two temporary 
wells and two different dyes <Rhodamine WT and Eosinl in two other temporary wells 
will be completed to characterize off-site groundwater flow paths. Three dyes are 
proposed to help characterize the groundwater flow system with rewct to preferential 
flow and groundwater mixing. 

Residential well sampling activities conducted in May 1993 indicated that TCE 
was found in nine residential wells near the site. These wells have been taken out of 
service. seven of these wells will be used as dye detector points for the dye trace study 
<if permission is ~ranted by the landowner). For we1ls wbere TCE has been detected. 
groundwater will be extracted through a hose. flow through an in-line detector canister. 
and will then be discharged back into the well. This recirculation system ensures that 
water from these wells will not dischar~e to the ground or come in contact with anyone 
near the well head. The TDEC has been jnfouned of this design and has advisee! Scovill 
how to proceed. Figure 1 presents the location of the wells. 

I 
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2. 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.-'1..,.0.,..8..:.P ..... ri...,n....,tw...,o..,.od,._.,D,.,.n~·v:.o::e'-------------

City ___ ·_.D .... Io.z. c=ks...,o....,n..___ Zip 37055 

County __ ...,D""i""'ck:s,.....o...,n __ Tel. £615) 552-2000 

3. USGS topographic coordinates of the injection well or facility location: 

Quadrangle Name:--..zB~ub.!m.ws~. ~TN~---------------latitude 36 ° __ 03,..._· ______ ___,.42...,._2 ___ "North 
longitude 87 o 21 5. 9 "West 
ground elevation at well location: 

(+)or(-) ±855ft MSL 

4. Name and address of owner of iDJection well or facility: 

5·. 

6. 

Individual or Finn Name__..La"'"'u~ra~S,_,.u .... e .. Bo~re...,n.__ ____________ _ 

Street or RFD 108 PriDtwood Drive 

City ___ _,D:.::.t~· c~ks~o~n.___ 

Zip COde. _ _....37'""0""55"'----

Type of business: 

Nature of business: 

_______ Federal 
_______ Public 
_______ Other 

State TN 

Tel. <615) 552-2QQQ 

_______ .State 

---~-------Privare 

The former Scovill-Schrader facility consists of 80 acres with one-stocy 
manufacturing building located near the center of the prcweny. Scovill-Schrader o.perated 
the facility between 1965 and 1985 for manufacturing automotive tire valves and gauges. 
The process involved meta! plating. etching. rubber molding and ap_plication. polishing. 
degreasing. and painting. As part of the operations. Scovill-Schrader qperated an on-site 
wastewater treatment plant fW\lh'p) and several associated waste management units. 
Currently. the central portion of the property and the building are owned and occu.pied 
by Tennsco Cow .. a manufacturer of office furniture. Portions of the property to the 
north and south are still owned by Scovill . 
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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 former 
c. ______ -' 
d. ______ _ 

8. Name and address of legal contact or person responsible for the operation of the 
Class V injection well facility: 

9. 

StreclorRFD ___ ~9~3~DO~Lee~. ~H~i~~h~w~a~~-----~----------------
P.O. Box ______________________________________________ _ 

Cicy ______ ~Fwa~irl:~u~--- State VA 

Zip Code:.-__,2""2""'03 .... 1.....,-1..,.20"'-7..___ Tel. C703l 934-3937 

Legal Contact: Robert E.· James. Hunton & Williams . 
2500 One Atlanta Plaza 
950 East Paces Ferry Road 
Atlanta. GA 30326 

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

·Is the facility located on Indian Lands? _____ Yes. ____ __._X,.__~No 

10. Permit Status: _-..J.J.X..__ __ (a) new well or facility· 
_____ (b) modification of existing well or facility 
____ (c) 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. Hazardous Waste Management program under federal or state law. 
b. UIC program under federal or State law. 
c. NPDES program under federal or state law. 
d. Prevention of Significant Deterioration (PSD) program under federal or state 

law. 
e. Nonattainment program under federal or state law. 
f. National Emission ·Standards for Hazardous Pollutants (NESHAPS) 

preconstruction approval under federal or state law. 
g. Ocean dumping permits under the Marine Protection Research and 

Sanctuaries Act. · 
h. Dredge and iill permits under section 404 of the Clean Water Act, 33 U.S.C. 

Section 1344. 
i. Comprehensive Environmental Response, compensation and liability Act 

(Federal Superfund) or Tennessee Hazardous Waste Management Act 
(Tennessee Superfund). 

j. UST program under federal or state law. 
k. Other relevant env:ironmental permits. 

Permit No. Type 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 002 591 311. 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 site is 
to provide additional information on several unresolved issues regarding groundwater 
flow of site. To o_ptimize dye insertion points. locations were selected that are near 
potential sources and near dominant groundwater flow axes and/or areas indicatiyeof 
infiltration into rock. The selection of dye insertion points is based on both wundwaJer 
flow data collected from Scovill's on-site monitoring well network and the natural 
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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, including monitoring wells and other 
associated structures: 

Dye insertion points will be drilled to the bedrock-soil contact using a 6-in. 
hollow-stem auger and installation of a temporary 4-in. diameter PVC casing with a 10-ft 
(0.020 sloQ well screen at the bottom of the borehole. These dye:insertion wells will be 
drilled in late October or ear),y November. Dye will not be injected until the rainy 
season. which is anticipated to occur in mid to late Noye!Dber. Shortly after the 
temporary 4-in. well is installed. the hole will be nperc-tested" by fillin~ the well with 
potable water (from a water truck) and recording the rate of water level decline with an 
electric watet-leve1 tape. If the rate of fall is insufficient at a giye location. one QI more 
additional dye insertion wells will be drilled and tested. Determination as to whether an 
insertion well has an insufficient percolation rate for use as a dye insertion point will be 
evaluated in cOQperation with ICF KE' s consultant pr. Quinlan. Upon completion of the 
dye study. each location will be abandoned in accordance with ICF KE's SOPs by filling 
the borehole with a cement and grout mixture. ICF KE's SOP's for well abandonment 
are included as Attacbment 1. There are currently 36 Monitor Wells located on the site. 
These ·wells= will- not haye deteetors- ·for the- <lye- tras:v· stutly. Figure 3 presents the 
location of the Monitor wells on the facility proi>W and the puwosed injection well 
1ocations. Figure 4 presents the pro.posed monitoring locations for the dye trace study 
which inciude 100 springs. 18 residential wells and 39 creek locations. 

3 • Depth of injection zone: level ±775' (+)or(-) MSL 

4. Operating status of well or facility: 

___ X...._ ___ _.proposed 
--~--------~active 

________ .inactive 

-----------~abandoned 

5. Dates of operation: from Oct.!Noy. 93 to ______ _ 

6. 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. ____ __...__ _______ intermittent 

8. Volume of injected fluid in gallons 3,pllroximately 3000 or cubic yards ____ __ 
specify: 

______ per day ________ -tper month. ___ __......__ ____ per year 
on a one time basis. 

• Note: This injection program is proposed as a one time event. 
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9. Nature of injected fluid, including physical, chemical, biological and/or radiological 
properties: 

Several b!PeS of fluorescent dyes can be Used. but until the background 
fluorescence is evaluated. no decision can be made. The dyes most likely to be used are 
fluorescein (CI Acid Yellow 73). eosin (CI Acid Red 87). and Rbodamine wr (0 Acid 
Red 388). 

The quantitr of dye used will be based on the results of the background dye 
study. Therefore. once the background survey is completed and the results ana1yzed. the 
selection of dyes and the amount thereof can be determined for each site-wecific 

10. Origin of injected fluid: 

Dye from supplier and potable water. 

11. Description of treatment of fluid prior to injection: 

12. Type of injection: pump _____ ,oravity __ _..x.....___.other 
Description of pump, if applicable: 

Dye will be introduced in liquid form. tremied to the bottom of the temporary 
well using a 2-in. PVC tremie pi~. Prior to dye insertion. a "primer" of 1.000 gal of 
potable water will be inserted into the tremie pipe. followed tzy the dye and a "chaser" 
of at least 2.QQQ 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. 

13. Operating parameters of injection well: 

a. · fluid flow: --~N~/A~__,_,____. _____ ____.~wmP 

b. fluid pressure: ____,___._~N~IA~____.____,___._____,~p~g 

c. fluid temperature: ---.----~N~/A~ ____________ ,__,____,°C 

d. other significant operating information: 
A 
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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 shaD include but not be limited to 
surface geographic features, subsurface geology, and demo&raphic and cultural features 
within the area. Attach to thls Part of the application a complete characterization of the 
AOR, including the following: 

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

2 . 

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 
l 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 S 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 bedrock 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 front) 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 0Nar.saw 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 
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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 Geolo~ of the Dickson. Lawrenceburg. and Waverly 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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3. 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. 

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

s. 

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, schooJs, businesses or other 
inhabited structures within the area of review which do not bave 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. 

6. H ground water is used for drinking water within the area of review, identify and 
locate on Attachment 1 all gronnd 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. 

7. Identify any surface water bodies or features within the area of review which may 
be bnpacted 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 . 
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8. 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. 

Attachments 

1. USGS topographic quadrangle map showing the I9C&tio 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. 

2. 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. 

3. 

Figure 8 is a 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. 

4. 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. 

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

6. 

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. 
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7. 

8. 

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; 

• An inventory of residential water wells to identify the number, locations, and 
depths of private water-supply wells within a 2-mil.e radius of the site; 

• 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. 

9. Construction diagrams depicting erosion and sediment controls. 

N/A 


