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ABSTRACT 

Si t i ng of so l i d waste disposal f a c i l i t i e s in East Tennessee has, in 
recent years, la rge ly occurred in areas underlain by carbonate bedrock 
formations because of the presence of th ick masses of unsaturated s o i l s . At 
DOE's Oak Ridge Reservation a s i te underlain by the Knox Group dolomites has 
been studied for potent ia l disposal of low level radioact ive waste. As part 
of DOE's Low Level Waste Disposal Development and Demonstration Program, 
P.E. LaMoreaux and Associates performed the f i r s t systematic inventory of 
karst subsidence in the Valley and Ridge Physiographic Province of East 
Tennessee to obtain a regional perspective on the occurrence of karst 
subsidence. 

A data co l lec t ion form was developed fo r use in compiling information in 
the inventory. Information sources included USGS f i l e s on subsidence, state 
and county highway departments, county agents and executives, so i l 
conservation service representat ive, etc. Data obtained included locat ion , 
date of occurrence, number of subsidence features at the reported s i t e , s ize, 
topographic se t t ing , geologic se t t ing , and probable causative factors . 

The regional inventory obtained information on over 300 h i s t o r i c 
subsidence events at more than 200 s i tes in East Tennessee. Areas having the 
greatest area! density of act ive subsidence include Hamblen, Jef ferson, and 
Loudon Counties. Reported subsidence events occurred between 1945 and 1986. 
The Knox Group dolomites account fo r about two- th i rds of a l l reported 
sinkholes in the inventory. Most of the karst a c t i v i t y occurs in val leys or 
f l a t areas. In cases where causative factors could be establ ished, the 
combination of surface water drainage a l te ra t ion or impoundment combined with 
so i l disturbance associated with construct ion a c t i v i t y were most often 
precursors to subsidence. 

Karst subsidence is a potent ia l threat to any type of development on 
areas underlain by carbonate bedrock. Soil piping in to bedrock cav i t ies is 
the predominant mode of so i l f a i l u r e in East Tennessee. A c t i v i t i e s which may 
exacerbate subsidence include a l te ra t ion of surface water drainage and 
excavation in areas where so i l cover over bedrock is r e l a t i v e l y t h i n . 



1 . 0 I N T R O D U C T I O N 

T h e Department of E n e r g y ( D O E ) is evaluat ing environmental ly 

acceptable, on-s i te , low-leve! radioactive waste disposal techniques for 

its Oak Ridge faci l i t ies. T h e Low-Level Waste Disposal Development and 

Demonstration (LLWDDD) Program is in the process of def in ing waste 

disposal al ternat ives for the Oak Ridge Reservation and per forming 

demonstrations of certa in options to test the i r v iab i l i ty . One of the 

a l ternat ives under consideration is installation of be low-grade , 

engineered disposal units constructed in the th ick residual soils t h a t 

over l ie carbonate rocks. 

A candidate site for be low-grade disposal demonstration has been 

ident i f ied and extensive site character izat ion studies have been p e r -

forrnad. T h e character ist ic fo r carbonate bedrock , such as tha t under -

ly ing the site, to contain solution cavities introduces uncerta inty into 

the performance assessment f o r any faci l i ty constructed on such a s i te . 

An assessment of potential karst ac t iv i ty such as the occurrence of 

sinkholes and related features ( f r a c t u r i n g and p ip ing in o v e r b u r d e n ) is 

necessary because t h e y allow possible o f f -s i te movement of contamina-

t ion . T h e assessment is par t icu lar ly important because some induced 

sinkholes (caused or accelerated b y man) elsewhere have been a t t r i b -

uted to construction pract ices tha t would be necessary at the site. 

P. E. LaMoreaux & Associates, Inc. (PELA) was author ized to 

per form a regional evaluation of ka rs t act iv i ty «s an aid to assessing 

the possible impacts related to subsidence and sinkhole development. 

T h i s work was authorized under Mart in Marietta Energy Systems, Inc. 

cont ract award no. 11X-78911V. T h e investigation under taken b y PELA 

is separated into three phases. These phases a re : 

1. Obtain a database on karst features for the Val ley and Ridge 

Province in Tennessee; 

2 . Select, based on the database, sites tha t have a h is tory of 

subsidence tha t a re similar to the candidate area, make de-

tai led evaluat ions, and relate f indings to the candidate s i te; 

and 

1 
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3 . Estimate, using the database developed in phases 1 and 2 , 

the densi ty and areal f r e q u e n c y of sinkhole occurrence in 

areas underla in by carbonate bedrock in east Tennessee. 

1 .1 AREA OF S T U D Y 

T h e area of s tudy for Phase I of the invest igat ion is the Val ley 

and Ridge Province in eastern Tennessee (Plate 1 ) . Areas along the 

northwest f lank of the province underlain by the Sequatchie Ant ic l ine 

are included as an outl iur because of t h e i r similar geology and k a r s t . 

T h e province in adjacent states (Alabama, Georgia , and V i r g i n i a ) , also 

shown in Plate 1, is included to benef i t f rom databases available in f i les 

of the U . S . Geological S u r v e y ( U S G S ) . In Tennessee, the Valley and 

Rid^e Province is a n o r t h e a s t w a r d - t r e n d i n g be l t averag ing about 40 

miles in w id th . T h e topography is character ized b y a succession of 

r idges and va l leys . T h e average elevation in east Tennessee is about 

1,000 feet (DeBuchananne and Richardson, 1956) . T h e elevations 

general ly range , in average , from 700 f e e t in Hamilton County in the 

south to 1 ,500 feet in Sul l ivan County in the nor th . Faulted and fo lded 

strata character ist ic of the province consist chief ly of calcareous Paleo-

zoic rocks tha t dip southeastward. Ridges are genera l ly developed on 

the more res istant , non-carbonate rocks and on the least soluble and 

c h e r t y limestones and dolomites. Valleys are genera l ly developed on the 

more soluble limestones and dolomites and on shale. 

1 .2 PURPOSE A N D SCOPE 

T h e purposes of Phase I were to ( 1 ) obtain a database on sinkhole 

occurrence in the Val ley and Ridge Province in eastern Tennessee and 

(2 ) ident i fy factors t r i g g e r i n g sinkhole development. Th is included 

acquir ing the available databases in fi les of the U . S . Geological S u r v e y 

for Alabama, Georgia, and V i rg in ia tha t were obtained f rom a recent 

investigation of sinkhole occurrence in the eastern Uni ted States (New-

ton , 1986) . These data will supplement those for Tennessee in later 

in terpre t ive phases of w o r k . T h e data for Tennessee were obtained b y 
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contact ing appropr ia te federa l , s ta te , and local agencies tha t would be 

expected to be confronted with sinkhole problems. T h e r e is no centra l 

data-collection agency monitoring sinkhole occurrence in Tennessee. 

The data obtained b y th is study fo r specific sites include: location, 

date of occurrence , number of sinkholes, size, topography , geologic 

set t ing , and causat ive factors . 

Th is repor t def ines causative factors t r i g g e r i n g sinkhole develop-

ment and presents t h e database obtained f rom t h e inven to ry . Causat ive 

factors t r i g g e r i n g sinkhole development are descr ibed in the fol lowing 

t e x t , preceding presentat ion of the database, to enable the reader to 

understand the signif icance of causative factors described in the follow-

ing t e x t and tables. Agencies contacted d u r i n g the inventory are l isted 

in Table 1 and data obtained are listed in Tables 2 through 5. S ink-

hole occurrences wi th in the study area are shown in Plates 1 th rough 

3 . 

1 .3 METHOD OF S T U D Y 

Init ial work on the project consisted of acqui r ing and rev iewing 

per t inen t l i t e ra tu re , maps, and available data on sinkhole occurrences 

in the areas of s t u d y from files of tho U . S . Geological S u r v e y . T h e 

candidate site at Oak Ridge was then v is i ted to determine site geologic 

set t ing and examine k a r s t development at the site to aid in ident i fy ing 

similar te r ranes d u r i n g later w o r k . A form was prepared to record 

data per ta in ing to sinkhole occurrences. Federa l , s tate , and local 

agencies in Tennessee (Tab le 1) expected to be confronted with s ink-

hole problems in the Val ley and Ridge Province were then contacted b y 

te lephone. Ini t ial contacts on the local level were restr ic ted to offices 

of the U . S . Soil Conservat ion Service ( S C S ) in the counties involved, 

county h ighway depar tments , and county agents a n d / o r execut ives . 

Contacts on a municipal level were not feasible on a time or economic 

basis. Municipal and other officials were contacted only when county 

off icials designated them as specific sources of information. 
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Table 1. List of contacts made in Tennessee, by county and agency 
(SCS, U . S . Soil Conservat ion Serv ice ; C D O T , County 
Highway Depar tment ; C A / C E , County A g e n t a n d / o r County 
Execut ive; C , C i t y Off ic ia l ; and O t h e r , agencies not in-
cluded in l i s t i n g ) . 

SCS C D O T C A / C E c Other 

Anderson X X X X 
Bledsoe X X X X 
Blount X X X X 
Brad ley X X X X X 
Campbell X X X X 
C a r t e r X X X X X 
Cla iborne X X X X 
Cocke X X X X 
Cumber land X X X 
Gra inger X X X X 
Greene X X X 
Hamblen X X X 
Hamilton X X X 
Hancock X X X X 
Hawkins X X X X X 
Jef ferson X X X X X 
Johnson X X X 
Knox X X X X X 
Loudon X X X X 
McMinn X X X 
Marion X X X 
Meigs X X X 
Monroe X X X 
Polk X X X 
Rhea X X X 
Roane X X X 
Sequatchie X X X 
Sevier X X X X 
Sul l ivan X X X 
Unicoi X X X 
Union X X X X X 
Washington X X X 

Addi t ional agencies contacted tha t operate on a statewide basis 
include: Tennessee Depar tment of T ranspor ta t ion ; Tennessee Division 
of Geology; Tennessee Division of Solid Waste Management; Tennessee 
Val ley A u t h o r i t y ; U . S . Depar tment of Housing and Urban Development; 
and U . S . Geological S u r v e y . 
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Some data were obtained by telephone; however, additional infor-

mation was received from some contacts wil l ing to f i l l out forms mailed 

to them. Most information was obtained by personal interv iew dur ing 

field t r ips by PELA's staf f after locating the sources by telephone. 

Data were tabulated for each county as work progressed. Locations 

were plotted on computer generated base maps (Plates 1 through 3 ) 

prepared using PELA's Hewlet t -Packard 1000. 



2 . 0 S INKHOLE DEVELOPMENT 

2 . 1 BACKGROUND 

T h e following t e x t and i l lustrations descr ib ing sinkhole development 

are taken or modified from reports and papers b y Newton (1976a, 

1976b, and 1976c; 1984; and 1986) . Carbonate te r ranes i l lustrated and 

descr ibed v a r y from those in the s tudy area , p a r t i c u l a r l y in the incli-

nation of bedding. T h e processes and modes of sinkhole development, 

however , do apply in t h a t they are the same regardless of the t e r r a n e 

involved. 

T h e geologic and hydrologic sett ing in the t e r r a n e used to i l lus-

t r a t e sinkhole development, hereaf ter r e f e r r e d to as the "selected 

t e r r a n e , " is a youthfu l basin underlain b y carbonate rocks such as 

limestone, dolomite, and marble (F igure 1 ) . T h e selected t e r r a n e 

contains a perennial or ra re ly intermit tent stream. Water is stored in 

under ly ing rocks and moves through interconnected openings along 

bedding planes, jo ints , f r a c t u r e s , and fau l ts tha t of ten are enlarged by 

solut ioning. T h e wafc.r moves in response to g r a v i t y , genera l ly f lowing 

toward the stream channel where it discharges and becomes a p a r t of 

streamflow. 

Water in carbonate rocks occurs under wa te r - t ab le and artesian 

condit ions; however , th is s tudy is concerned pr imar i ly with water - tab le 

condit ions. T h e conf igurat ion of the water table conforms to tha t of 

the topography b u t is inf luenced by geologic s t r u c t u r e , water w i th -

drawa l , and prec ip i ta t ion . T h e lowest water level occurs where the 

water table intersects the stream channel . Bedrock openings under -

ly ing lower par ts of the basin are water f i l led and those under ly ing 

highland areas are air f i l l ed . 

A mantle of unconsolidated deposits, resul t ing from the solution of 

the under ly ing rocks , consists chief ly of residual clay ( r e s i d u u m ) . 

Th is c lay , commonly containing cher t debr is , covers most bedrock . 

Al luvia l or other unconsolidated deposits of ten over l ie the c lay. These 

unconsolidated deposits commonly f i l l openings in bedrock . The contact 

6 
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AIR-FILLED OPENING '.. / ' y , ; 
-UNCONSOLIDATEDVEPOsfTS ' ' '' '' 

' / / / 

SPRING PERENNIAL STREAM 
2 / ' 3 y' A / / 5 ''•' 

WATER TABLE 

CARBONATE ROCK 

WATER-FILLED OPENING 

( N u m b e r s a p p l y t o l o c a t i o n s d e s c r i b e d in r e p o r t . ) 

Source: Newton, 1976. 

FIGURE 1. SCHEMATIC CROSS-SECTIONAL DIAGRAM OF 
BASIN SHOWING GEOLOGIC AND HYDROLOGIC 
CONDITIONS. 

pr»p*r»d by: 
P.E. L A M O R E A U X & A S S O C I A T E S , I N C . 
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between residuum arid under ly ing bedrock , because of d i f ferent ia l 

solution, can be h ighly i r r e g u l a r . 

2 . 2 MODE OF DEVELOPMENT 

Sudden occurrence of natura l and induced sinkholes results f rom 

(1 ) collapse of the roof of a cavi ty or cavern in rock due to its p ro -

gressive enlargement b y solution or (2 ) the downward migrat ion of soil 

and other unconsolidated deposits into openings in t h e top of bedrock 

(Newton, 1976a). Collapse of bedrock roofs , in comparison to t h e 

migration of unconsolidated deposits into under ly ing openingsj, is v e r y 

ra re . According to Williams and V ineyard (1976) in a s t u d y j involv ing 

97 collapses in Missouri , "Although cavern roof collapse in bedrock has 

been cited as a cause of catastrophic sinkhole formation, no contempo-

r a r y event tha t could be a t t r i b u t e d d i rec t l y to this cause has been 

observed . " Similar observat ions have been made in Tennessee (Moore, 

1980) , Alabama (Newton and H y d e , 1971) , and elsewhere. Of hundreds 

of collapses observed b y Newton (1976a) , on ly one could be classif ied 

as a possible collapse of the roof of an opening in bedrock . 

Most collapses forming sinkholes resul t from roof fa i lures of cav -

ities in unconsolidated deposits o v e r l y i n g carbonate rocks. These 

cavities are created when the unconsolidated deposits move or are 

eroded downward into openings in the top of the bedrock . 

T h e typical cav i ty in unconsolidated deposits is c i rcu lar with the 

conf igurat ion of the top resembling a dome or arch. T h e sides at the 

bottom genera l ly coincide with pinnacles or i r regular i t ies in the top of 

bedrock and the walls are usually vert ica l as the opening grows toward 

the land surface ( F i g u r e 2 A ) . T h i s conf igurat ion , however , can be 

modified b y the shape of the under ly ing opening in bedrock and b y 

variat ions in the cohesion or competence of over ly ing beds. T h e con-

f igurat ion of the typ ica l cav i ty can change when its upward growth 

reaches a more competent bed . T h e roof f la t tens , the growth continues 

la tera l ly , and the walls taper toward the opening in bedrock (F igure 

2 B ) . Other cav i ty conf igurat ions, such as horizontal tunne l ing along 

the top of bedrock , have also been observed (Newton, 1976b) . 



a U W b O . W O W t W H , * 

FIGURE 2. DEVELOPMENT OF CAVITIES IN 
UNCONSOLIDATED DEPOSITS. 
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A major d i f ference in natura l and induced sinkholes is the time 

requ i red fo r the i r development. Some induced sinkholes develop within 

minutes or hours af ter the ef fects of man's act ivi t ies are exer ted on 

ex is t ing geologic and hydrologic condit ions. In cont ras t , t h e develop-

ment of a natura l sinkhole may requi re tens , h u n d r e d s , or even thou-

sands of years . Development of all s inkholes, regardless of the i r 

ca tegory , is dependent on the solution of bedrock . 

Identi f icat ion of the causative factors of sinkhole development is 

important to understanding the occurrence of sinkholes wi th in a s tudy 

area . T h e number of induced collapses in numerous areas allows the 

invest igator to observe and record factors or mechanisms involved in 

init ial stages of development. Comparable information, because of the i r 

rare occurrence in many t e r r a n e s , is not available to evaluate init ial 

stages of development of natura l sinkholes. Because of th is and be-

cause most mechanisms t r i g g e r i n g both types of sinkholes are the same 

(Newton , 1976a) , induced sinkholes are descr ibed f i r s t and f indings are 

appl ied to natura l sinkhole development. 



3 . 0 INDUCED S INKHOLES 

Induced sinkholes were f i r s t classif ied b y separat ing those caused 

b y lowering the water level f rom those caused b y raising the water 

level ( A l e y and o thers , 1972) . Th is classif ication was modified s l ight ly 

b y Newton (1976a) b y separat ing those caused b y declines in water 

levels due to g r o u n d - w a t e r wi thdrawals f rom those caused by const ruc-

t ion . Collapses resul t ing f rer* const ruct ion , as used h e r e , include 

those caused b y the erection of a s t r u c t u r e , the impounding or d i v e r t -

ing of surface w a t e r , and any modification of t h e natura l env i ronment . 

3 . 1 DECLINE OF WATER T A B L E 

Foose ( 1 9 5 3 ) , in the f i r s t invest igat ion of th is t y p e of sinkhole 

ac t i v i t y , associated the occurrence of sinkholes wi th pumping and a 

subsequent decline in the water tab le . He determined tha t t h e i r f o r -

mation was conf ined to areas where a drast ic lowering of the water table 

had occurred , t h a t t h e i r occurrence ceased when the water tab le recov-

e r e d , and tha t the shape of collapses indicated a lowering of t h e water 

table and wi thdrawal of suppor t . Robinson and others (1953) a t t r i b u t e d 

sinkhole occurrence in a cone of depression to the increased veloci ty of 

g r o u n d - w a t e r movement causing collapse of c lay and rock f i l led cavit ies 

in bedrock . 

Spigner (1978) a t t r ibu ted intense sinkhole development near James-

town, South Caro l ina , to a water - l eve l decline resu l t ing from pumpage, 

prov ided descr ipt ions indicat ing loss of s u p p o r t , and a t t r i b u t e d some 

downward movement of unconsolidated deposits to p ip ing . Sinclair 

(1982) a t t r ibu ted similar act iv i ty in Florida to loss of s u p p o r t and 

wate r - l eve l f luctuat ions. 

Noticeable subsidence can also accompany declines in water level , 

and in Alabama, i t sometimes precedes collapse (Newton and H y d e , 

1971) . Movement of unconsolidated materials into bedrock where over -

ly ing material s t reng th is insuff ic ient to maintain a cav i ty roof will 

resul t in subsidence at the surface (Donaldson, 1963) . 

11 
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Cited reports have descr ibed only ind i rect ly or in p a r t the h y d r o -

logic mechanisms resul t ing from a decline t h a t cause the downward 

migration of unconsolidated deposits. These mechanisms, based on 

studies in Alabama (Newton and Hyde , 1971; Newton and o thers , 1973; 

and Newton, 1976a) a re : 

1. Loss of buoyant support to roofs of cavit ies or caverns in 

bedrock prev ious ly f i l led with water and to residual clay or 

other unconsolidated deposits over ly ing openings in the top of 

bedrock; 

2. Increase in the velocity of movement of g r o u n d wate r , 

3. Increase in the amplitude of water - leve l f luctuat ions, and 

4. Movement of water f rom the land surface to openings in 

under ly ing bedrock where recharge had prev iously been 

largely rejected because they were water f i l l ed . 

A cone of depression resul t ing f rom pumpage from a q u a r r y or well 

is superimposed on a schematic diagram of the selected t e r r a n e ( F i g u r e 

1) to i l lustrate the downward migration of unconsolidated deposits, 

creat ion of cavit ies in them, and sinkhole development ( F i g u r e 3 ) . A 

solutionally enlarged opening in the stream has been sealed, a common 

mine dewater ing pract ice , to p r e v e n t f looding in the cone of depression. 

T h e loss of buoyant support following the water - leve l decline can 

result in an immediate collapse of roofs of openings in bedrock and 

unconsolidated deposits or can cause a downward migration of unconsol-

idated deposits spanning openings in the top of bedrock . The buoyant 

support e x e r t e d b y water on a solid and , hypothet ica l ly , unsaturated 

c lay over ly ing an opening in bedrock , for instance, would be equal to 

about 40 percent of its we ight . 

A collapse t r i g g e r e d b y a loss of buoyant suppor t is i l lustrated at 

location 5 in F igure 3 . Loss of suppor t also t r i g g e r e d the downward 

movement of residual clay and the creat ion of a cav i ty in unconsolidated 

deposits at location 3 . Openings in the top of bedrock at both sites 

were over la in b y unconsolidated deposits p r i o r to the decline of the 

water table ( F i g u r e 1 ) . 
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WATER TABLE 

CARBONATE ROCK 

WATER-FILLED OPENING 

( N u m b e r s a p p l y to l o c a t i o n s d e s c r i b e d in r e p o r t . ) 

Sotrrce: Newton, 1976. 

FIGURE 3. SCHEMATIC CROSS-SECTIONAL DIAGRAM OF 
BASIN SHOWING CHANGES IN GEOLOGIC AND 
HYDROLOGIC CONDITIONS RESULTING FROM 
WATER WITHDRAWAL. 

Praparad by: 

P.E. LAMOREAUX & ASSOCIATES, INC. 
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T h e creat ion of a cone of depression in an area of water w i thdraw-

al resul ts in an increased hydraul ic grad ient toward the point of dis-

charge (F igure 3 ) and a corresponding increase in the velocity of 

g r o u n d - w a t e r movement. Erosion caused by th is movement th rough 

unobst ructed openings and against jo ints, f r a c t u r e s , fau l ts , or other 

openings f i l led with clay or other unconsolidated sediments results in 

the creat ion of cavit ies tha t enlarge and eventual ly collapse. 

Pumpage results in water - leve l f luctuat ions grea ter in magnitude 

than those occurr ing under natural condit ions. T h e repeated movement 

of water through openings in bedrock against over ly ing unconsolidated 

deposits causes repeated addit ion and subtract ion of buoyant support to 

them and repeated saturat ion and desaturat ion• Both result in the 

downward migration of the deposits that creates or enlarges cavities in 

them. Repeated water - leve l f luctuations and the i r relat ionship to the 

bedrock- res iduum contact in an area where more than 171 sinkholes 

have occurred ( F i g u r e 4 ) i l lustrate the mechanism descr ibed. T h e 

r a p i d i t y of water - leve l f luctuat ions can also cause or contr ibute to the 

creat ion and collapse of cavit ies in residuum where the water table p r io r 

to pumping is above the top of bedrock (F igure 5 A ) . The saturated 

zone is in the lower p a r t of the residuum containing c h e r t f ragments 

and calcareous debr is not completely dissolved by solution. Because of 

its c lay content and limited permeabi l i ty , the residuum will not y ie ld 

water from storage as rap id ly as openings in bedrock . Large w i th -

drawals f rom a nearby well can cause a rap id decline in water level to a 

position below the top of bedrock while water stored in the residuum 

continues to drain into the under ly ing opening in bedrock . T h e d r a i n -

age and accompanying erosion causes or contr ibutes to the creation of a 

cav i ty in the residuum ( F i g u r e 5 B ) . Repet i t ive water - leve l f luctuat ions 

(F igures 5C and 5D) cause enlargement of the c a v i t y . Th is process, as 

re lated to natural f luctuat ions and leakage f rom sewers in Missouri , has 

been described by Reitz and Eskr idge (1977 ) . Al l collapses and cav i -

ties in unconsolidated deposits i l lustrated in F igure 3 could have re -

sulted from these mechanisms. 
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LAND SURFACE 

Source: Newton, 1973. 

FIGURE 4. RELATION OF FLUCTUATIONS OF WATER 
LEVEL IN A WELL AT GREENWOOD, ALABAMA, TO 
CONTACT BETWEEN BEDROCK AND DAILY 
PRECIPITATION AT BESSEMER. 

Praparad by: 

P.E. LAMOREAUX & ASSOCIATES, INC. 
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A drastic decline of the water table in the lowland areas in t h e 

selected te r rane ( F i g u r e 1) where all openings in the under ly ing bed-

rock were prev ious ly water f i l led results in induced recharge of surface 

w a t e r . Th is recharge was par t l y rejected pr io r to the decline because 

the openings were water f i l led. T h e inducement of recharge t h r o u g h 

openings in unconsolidated deposits interconnected wi th openings in 

bedrock results in the creation of cavit ies in the deposits. The mater i -

al immediately o v e r l y i n g the bedrock openings is eroded to lower ele-

vat ions. The water table , previously located above the top of bedrock 

( F i g u r e 6 ) , is no longer in a position to dissipate the mechanical e n e r g y 

of downward moving recharge . Repeated rains resul t in the p r o g r e s -

sive enlargement of th is type cav i ty ( F i g u r e 6 ) . A corresponding 

th inn ing of the cav i ty roof due to its enlargement toward the surface 

eventua l ly results in collapse. T h e position of the water table below 

unconsolidated deposits and openings in t h e top of bedrock favorable to 

induced recharge is i l lustrated at locations 2 and 4 in F igure 3 . C a v -

ities in unconsolidated deposits at these locations were formed pr imar i l y 

or in p a r t by induced recharge. Surface openings and under ly ing 

cavit ies i l lustrated a t these locations are identical to those i l lust ra ted 

photographical ly in previous reports b y Newton (1976a and 1976b) . 

T h e creat ion and eventual collapse of cavit ies in the deposits b y in -

duced recharge is the same process descr ibed b y many authors as 

"p ip ing . " 

In an area of sinkhole development where t h e cone of depression is 

maintained by constant pumpage ( F i g u r e 3 ) , all mechanisms descr ibed 

are act ive even though one may be responsible for the development of a 

specific collapse. In cont ras t , a cav i ty resul t ing f rom a loss of suppor t 

(location 3 ) can be en larged and collapsed by induced recharge if i t has 

intersected openings interconnected wi th the sur face . Simi lar ly , in an 

area near the outer margin of the cone (location 2 ) , the creation of a 

cav i ty and its collapse can result f rom all mechanisms. I t can or ig inate 

from a loss of suppor t , can be enlarged b y water - leve l f luctuat ions, or 

by the increased velocity of movement of water against sediment t h a t 

or ig inal ly f i l led the openings ( F i g u r e 1 ) , and can be enlarged and 

collapsed b y induced recharge enter ing f rom the sur face . 
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3 . 2 C O N S T R U C T I O N 

T h e term "construct ion" applies to the erect ion of a s t r u c t u r e , to 

any modification of the land sur face, and to the diversion and impound-

ment of w a t e r . Diversion of dra inage also includes any ac t iv i ty tha t 

results in changes in the downward movement of recharge . These 

act iv i t ies include removal of t imber and d r i l l i ng , cor ing , and auger ing 

where pumpage is not involved. Also included is leakage from sewers, 

p ipes , and similar faci l i t ies. 

Construct ion practices often "set the stage" fo r sinkhole occur-

rence . In areas where construct ion requires soil removal, g rad ing 

resul ts in the t h i n n i n g of unconsolidated deposits . Emplacement of 

we ight on th inned roofs of ex is t ing cavit ies in residual c lay or on those 

of shallow bedrock cavit ies can cause the i r f a i lu re . T h e occasional 

collapse beneath heavy equipment d u r i n g construct ion is probably 

a t t r ibu tab le to this cause. D i f ferent ia l compaction caused b y the weight 

of a s t ruc ture on unconsolidated deposits over ly ing the i r regu la r sur -

face of the top of bedrock can resul t in subsidence and foundation 

problems. Rainfal l and saturation of roofs of under ly ing cavit ies in 

residual clay a f te r grad ing can also resu l t in the i r f a i l u r e . Shocks or 

v ibra t ions resul t ing from blast ing or the operation of heavy equipment 

cause or contr ibute to the fa i lure of roofs of cavit ies in bedrock and 

unconsolidated deposits. About 4 percent of collapses ident i f ied in 

Missouri have been a t t r ibu ted to th is cause (Williams and V i n e y a r d , 

1976) . 

Concentrat ion of water by drainage diversion may increase re-

charge to under ly ing bedrock openings. This increase in recharge can 

cause saturat ion and weakening of roofs of ex ist ing cavities in uncon-

solidated deposits. Collapses due to this occurrence are less common 

than those caused b y the creation and erosional enlargement of sub-

surface openings in the deposits that resul t from the movement of water 

to and through exist ing openings in the top of bedrock . T h e subsur -

face erosion of unconsolidated deposits and the creat ion or enlargement 

of resul t ing cavit ies has ben descr ibed b y Newton (1976a) and Moore 

( 1 9 8 0 ) . T h e former described it as being the same as the "piping" 
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process resul t ing from induced recharge caused b y a decline in the 

water tab le . T h e la t ter ident i f ied the process as being responsible for 

collapse fa i lures in Tennessee. 

Collapses resul t ing from the p ip ing process would be most common 

where the water table is below the top of bedrock ( location 1 on F igure 

1 ) . Collapses along highways due to p ip ing in such an area (location 1 

on F igure 3 ) are not uncommon. 

Collapses resul t ing from leakage of underground pipes are well 

documented in the l i t e r a t u r e . Resul t ing collapse mechanisms are the 

p ip ing process and saturat ion. Saturat ion causes loss of cohesion of 

residual clays and also causes loading due to the addit ion of the weight 

of w a t e r . 

Collapse also can resul t where surface water gains access to un-

cased or unsealed holes created by d r i l l i n g , auger ing , or cor ing . T h e 

p ip ing process is genera l ly responsible. T h e same process may be 

responsible for collapses tha t occur a t dra inage wells. 

Collapses caused b y the impounding of dra inage occur , in p a r t , in 

the same manner as those resul t ing from diversions of d ra inage . T h e 

impounding of water results in the saturat ion and loss of cohesiveness 

of unconsolidated deposits over ly ing bedrock openings. T h i s , accom-

panied b y loading resu l t ing from the weight of impounded w a t e r , can 

resul t in the collapse of over ly ing deposits into the bedrock opening 

and a dra in ing of t h e impoundment ( A l e y and o thers , 1972) . If the 

impoundment is located where the water table is below the top of b e d -

rock and openings at the surface are interconnected wi th those in 

bedrock , a collapse can resul t f rom the piping process- Collapses 

resul t ing from saturat ion and p ip ing have been descr ibed b y Warren 

(1974 ) . 

The p ip ing process can also resul t in sinkholes when water is 

impounded on unconsolidated deposits where the water table was o r i g -

inal ly located above t h e top of bedrock . On the f loor of t h e impound-

ment, water moving under increased head through openings in t h e 

deposits into openings in under ly ing rocks can both form and cause 

collapse of cavit ies in the deposits. T h i s would occur where t h e r e is 

considerable pressure exer ted b y the impounded water and where 
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openings in under ly ing carbonate rocks have a d ischarge point outside 

of the impoundment at a lower a l t i tude . T h e increase in the velocity of 

movement of water th rough openings in unconsolidated deposits into 

u n d e r l y i n g openings in bedrock , resul t ing from the p r e s s u r e , would 

probab ly have an erosive capacity comparable to t h a t in a cone of 

depression caused b y pumpage. T h i s action is probably responsible fo r 

the formation of some sinkholes in a large impoundment on the Coosa 

R iver in Alabama (Newton, 1976a). 



4 . 0 N A T U R A L SINKHOLES 

Many thousands of sinkholes dot landscapes of carbonate te r ranes 

in the eastern Uni ted States. Of those shown on topographic maps, 

almost none represent the ear l iest stage of the i r development. 

T h e evolution of a natural sinkhole occurs in a geologic time 

frame, i . e . , thousands or millions of y e a r s . T h e enormity of the time 

span involved, in comparison to those involved in induced sinkhole 

development, should be considered in descript ions t h a t fol low. T h e 

rate of solut ion, for instance, should be considered where progress ive 

solution of bedrock removes its upper surface and enlarges openings or 

caverns in i t . A summary of estimates b y previous workers as de-

scribed b y Sweeting (1973) indicates rates of solution for most te r ranes 

( lowering of land sur face) tha t are less than 100 mm per 1 ,000 years . 

In the selected t e r r a n e , most natural sinkhole ac t iv i ty is res t r ic ted 

to the h ighland area ( F i g u r e 1 ) . T h e i r occurrence in lowlands is 

comparat ively ra re because openings t h e r e have been subjected to 

solution fo r a shorter per iod of time and because deposition rates tend 

to maintain a level surface over subsiding areas. 

4 . 1 PROGRESSIVE S O L U T I O N OF BEDROCK A N D DECLINE OF 

WATER T A B L E 

T h e development of a new natura l sinkhole may ref lect displacement 

of bedrock , the unconsolidated deposits over ly ing i t , o r both . T h e 

displacement of e i ther or both is general ly " t r iggered" b y progress ive 

solution of bedrock , b y a natural decline in the water t ab le , or b y a 

combination of both. 

The role of solution in sinkhole development is recognized b y all 

invest igators . T h e e f fec t tha t solution of bedrock or a decline in the 

water table has on unconsolidated deposits regard ing development of 

natura l sinkholes is not near ly as well def ined. Previous investigations 

have associated the water table and some forces resul t ing from natura l 

declines with the development of sinkholes. Her r ick and LeGrand 

(1964) related solution subsidence to changes in base level and also 

22 
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re la ted recent sinkhole ac t iv i ty along t h e F l in t R iver in southwest 

Georgia to the entrenchment of the stream tha t resul ted in a lowering of 

base level. Sweeting (1968) l isted, among other factors control l ing the 

development of sinkholes, the "var iat ions in the water level wi th in the 

limestones; v iolent and rap id f luctuat ions in the water level as occur in 

some tropical humid a r e a s . " Where the zone of saturat ion is high 

enough to f i l l caverns near the land sur face , a lowering of the water 

level removing some suppor t to the roof may t r i g g e r a collapse ( S t r i n g -

f ie ld and LeGrand, 1969) . 

Displacement of unconsolidated deposits o v e r l y i n g openings in 

bedrock is the most common mode of natura l sinkhole development. 

Cavi t ies in unconsolidated deposits t h a t have or could eventua l ly result 

in natura l sinkholes have been described b y many invest igators includ-

ing Newton (1976a) and Williams and V i n e y a r d ( 1 9 7 6 ) . 

T h e downward migration of unconsolidated deposits due to natura l 

declines in the water table accompanying a lower ing of base level is 

considered here to be an integral p a r t of the solution process. Major 

d i f ferences between the formation of natura l sinkholes resul t ing from 

collapses in bedrock and collapses in unconsolidated deposits include the 

time requi red fo r each to develop. T h e time r e q u i r e d for a cav i ty to 

form in unconsolidated deposits due to change in the hydrologic regimen 

would be ext remely shor t when compared to t h a t requ i red fo r the 

enlargement b y solution of a cavi ty in bedrock to the point where its 

roof becomes incompetent. 

Subsidence resul t ing f rom solution of the top of bedrock or open-

ings in it may be the most common mode of sinkhole development. Th is 

occurrence in a geologic time frame results f rom the downward adjust -

ment of soil and other overburden as the u n d e r l y i n g bedrock is re -

moved by solution. Collapse, as a form of adjustment , would not p lay a 

role in the init ial stage of development. Th is mode of development may 

also account fo r the r a r i t y of collapses repor ted in some te r ranes con-

ta in ing numerous older s inkholes. 

Natural declines in the water table are caused b y the entrenchment 

of streams or b y the solutional enlargement of bedrock openings. T h e 

declines t r i g g e r , in a geologic time f rame, the same mechanisms or 
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mechanical processes tha t result in induced sinkholes (Newton , 1976a). 

Progressive solution of bedrock , the resul t ing decline in the water 

tab le , and the development of sinkholes in the highland area in the 

selected t e r r a n e ( F i g u r e 1) is i l lustrated schematically in Figure 7. 

T h e water level decline ( F i g u r e 7C) resul ted when openings became 

large enough to store and t ransmit more water to the i r point of dis-

charge than the amount received f rom recharge . 

Solutional enlargement of an opening in bedrock results in a th in -

ning of its roof . Fai lure occurs when the roof can no longer support 

its weight and the weight of o v e r l y i n g deposits. The collapse results 

in the development of a sinkhole at the surface or in a cav i ty in over -

b u r d e n caused b y the downward migrat ion of unconsolidated deposits 

into the bedrock opening created . T h e t h i n n i n g of a bedrock roof by 

solution is i l lustrated at location 2 in F igure 7A and 7B. I ts fa i lure in 

F igure 7C could have resul ted f rom additional solution or loss of sup-

p o r t caused b y the water - leve l decl ine. A similar roof fa i lu re and the 

creat ion of an over ly ing cav i ty in unconsolidated deposits is shown at 

location 4 in F igure 7B. Water - leve l f luctuat ions against the roof of the 

cav i ty would result in its later enlargement and collapse ( F i g u r e 7 C ) . 

Natura l collapses of similar cavit ies in Montgomery C o u n t y , Tennessee, 

have been a t t r ibu ted to th is mechanism (Kemmerly , 1980) . 

Solutional enlargement of an opening in the top of bedrock at 

location 1 ( F i g u r e 7A and 7B) and a loss of suppor t due to the water -

level decline ( F i g u r e 7C) resul ted in the collapse of the unconsolidated 

deposits spanning the opening. A similar occurrence at location 3 

resul ted in the downward migrat ion of unconsolidated deposits and 

formation of a cav i ty in the o v e r b u r d e n . Prior to a decline in the 

water table (F igure 7 C ) , this cav i ty was en larged b y wate r - l eve l f luc-

tuat ions. 

T h e p ip ing process plays a s igni f icant role in natura l sinkhole 

development. Prior to the natural decline in the water tab le (F igure 

7 C ) , it could contr ibute only to the enlargement and collapse of cavities 

in unconsolidated deposits tha t ex tended above the water table (loca-

tions 3 and 4 on F igure 7 B ) . E lsewhere, the erosive e n e r g y of re -

charge moving from the surface to an under ly ing opening dissipated 
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FIGURE 7. NATURAL SINKHOLE DEVELOPMENT. 

Prepared by: 
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26 

when it came in contact with the water table . A f t e r the decline ( F i g u r e 

7 C ) , p iping would probab ly be the major mechanism causing sinkholes. 

4 . 2 D R O U G H T A N D DECLINE OF WATER T A B L E 

T h e only natura l decline in the water table associated with sinkhole 

ac t i v i t y genera l ly observable b y man occurs d u r i n g d r o u g h t , an ex -

tended period of less than average precip i ta t ion. A l though drought and 

accompanying water - leve l declines are probaby one of the most recog-

nized or accepted causes of sinkhole development, mechanisms t r i g g e r -

ing sinkholes have received l i t t le or no at tent ion. 

D u r i n g a d r o u g h t , openings in bedrock receive less recharge. 

T h e y continue to d ischarge; however , into nearby streams. Th is 

d ischarge, causing a loss of storage, results in a decline in the water 

table and the d r y i n g up of spr ings and in declines in stream level . 

Some streams go d r y . 

T h e decline in water level to a position below the top of bedrock 

t r i g g e r s the same mechanisms, with the exception of an increase in 

ve loc i ty , t h a t cause sinkholes resul t ing f rom induced decl ines. A loss 

of support occurs and wa te r - l eve l f luctuat ions resu l t ing f rom the less 

than average rainfal l move th rough openings in the rock against the 

base of over ly ing unconsolidated deposits. Recharge f rom the less than 

average ra in fa l l , wi th the water level below the top of bedrock , also 

resul ts in collapses due to the "pip ing process ." In contrast to the 

increase in veloci ty occur r ing in a cone of depression d u r i n g pumpage, 

the velocity under these conditions decreases due to a f la t ten ing of the 

hydraul ic g r a d i e n t . 



5 . 0 S INKHOLE RECORDS 

Sinkhole occurrence in the Valley and Ridge Province in eastern 

Tennessee, l ike t h a t in other kars t areas, is f a r more common than the 

l i tera ture indicates. Specific data re la t ive to occurrence and cause are 

limited to a few examples prov ided b y Moore (1980 ) . T h e s tudy of the 

impact of man's act iv i t ies on this occurrence is a re la t ive ly new science 

t h a t has evolved largely since the 1950's. Th is t y p e occurrence is 

par t icu la r ly important because it predominates in many or most areas. 

T o proper ly assess the signif icance of t h e overal l database obtained 

requires def in ing both the qua l i ty and q u a n t i t y of information obtained. 

5 . 1 Q U A L I T Y OF D A T A 

Data generated from the inventory are general ra ther than factual 

in tha t almost all information is based on memories ra ther than recorded 

facts . As in almost all states, there is no agency in Tennessee tha t 

acts as a data collection point for information on sinkhole occurrence. 

Because of th is , information was obtained b y contact ing agencies e x -

pected to be confronted with the problem. Recognizing t h a t th is was a 

" f i r s t - o f - a - k i n d " s tudy in the area invo lved , available data for adjacent 

areas in the Val ley and Ridge Province in Alabama, Georgia , and V i r -

ginia were obtained to supplement data to be obta ined. These data will 

be of value in assessing cause and f r e q u e n c y of occurrence in later 

phases of w o r k . 

Data f rom individuals are of g rea t va lue in tha t t h e y substant iate 

an occurrence, prov ide a background for the s i te , and a time f rame. 

Again , the data are general because almost all were never recorded. 

Because of th is , locations in Tables 2 t h r o u g h 5 are limited to degrees 

and minutes. Geologic units designated can also be in e r r o r because of 

the general locations and because t h e y are taken from geologic maps of 

the respect ive states tha t are considered general because of the scales 

involved. 

27 
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5 . 2 Q U A N T I T Y OF D A T A 

Data on sinkhole occurrence were obtained for a total of 324 sites 

in Alabama, Georgia, Tennessee, and V i rg in ia at which an estimated 

2 ,661 sinkholes or related features (subsidence, p i p i n g , and f r a c t u r i n g ) 

have occurred . Of these , 78 sites were in Alabama, 41 in Georgia, 201 

in Tennessee, and 4 in V i r g i n i a . Similar ly, 2 ,288 sinkholes were es-

t imated to have occurred in Alabama ( includes re lated f e a t u r e s ) , 113 

sinkholes in Georgia, 256 sinkholes in Tennessee, and 4 sinkholes in 

V i r g i n i a . The number f o r Alabama seems disproport ionate because it 

was based largely on detai led studies of intense development in dewa-

t e r e d areas. Studies of similar areas in the other states, if they e x i s t , 

have not been made. T h e data for V i rg in ia are v e r y limited and not 

comparable to tha t fo r t h e other states. Th is resul ted from limited 

contacts made d u r i n g a reconnaissance s t u d y . 

5 . 3 S I G N I F I C A N C E 

Al though data evaluat ion is scheduled for later phases of w o r k , 

some tentat ive f ind ings are obvious. T h e t y p e of s inkhole, for in-

stance, will have a bear ing in the later assessment of the candidate 

site. In this tenta t ive assessment, all sinkholes are considered natura l 

where data do not w a r r a n t c lassi fy ing them otherwise . Designations of 

a sinkhole as being induced is based on act iv i t ies repor ted for or 

known to occur at such a s i te . In or adjacent t o a h ighway , for in-

stance, activit ies and t r i g g e r i n g mechanisms associated wi th induced 

sinkhole development could or would include removal of t imber , g r a d i n g , 

f i l l ing , d i tch ing , b las t ing , d ive r t ing or impounding dra inage, satu-

ra t ion , loading, p i p i n g , and vibrat ions from t r a f f i c . Some of the 

designations are obvious, some are i n t e r p r e t i v e . T h e appraisal is 

pre l iminary in na ture . 

In Alabama, 60 of 78 sites or about 77 percent of the total are 

classif ied as induced. Of the induced si tes, 40 (67 percent ) were 

associated with g r o u n d - w a t e r withdrawals and 20 (33 percent ) with 

construct ion act iv i t ies. In Georgia , 25 of 41 sites or about 61 percent 
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of the total are classified as induced. Of the induced sites, 13 (52 

percent ) were associated with g round-water wi thdrawals and 12 (48 

percent ) with construct ion act iv i t ies. In Tennessee, 119 of 201 sites or 

about 59 percent of the total are classified as induced. Of the induced 

si tes, 3 ( 2 . 5 percent ) were associated with g round-wate r withdrawals 

and 115 (97 .5 percent ) with construction act iv i t ies. Sites in V i rg in ia , 

classified as both natural and induced, are not evaluated because of the 

scarci ty of data. ' 

T h e v e r y high percentage of induced sinkholes result ing from 

construct ion in Tennessee is probably a t t r ibutab le to three (3 ) major 

fac tors . F i rs t , well dr i l le rs and municipal waterwork personnel were 

not contacted d u r i n g the inventory . Second, some sinkholes classified 

as resul t ing from construct ion may be due to g round-wate r withdrawals 

from wells and mines not ident i f ied . Sinkholes can resul t f rom con-

struct ion alone; however , the chances of the i r occurrence where the 

water level has been lowered increases manyfold (Newton, 1976a) . 

T h i r d , the karst is more mature in a much broader area than that in 

Alabama and Georgia. T h e significance here is t h a t the natural position 

of the water table would be below the top of bedrock in a larger area . 

Man- induced water - leve l declines in these areas would not impact over -

b u r d e n , the cause of this t y p e of sinkhole. T h e comparison of the 

position of natural water levels can be made using Figure 7. T h e 

position in much of Alabama and Georgia would be above bedrock like 

t h a t in Figure 3A and that in much of Tennessee would be below the 

top of bedrock like t h a t in the more karst i f ied area in F igure 3B. 

T h e density of sinkhole occurrence inventor ied in Tennessee is 

greatest in Loudon, Hamblen, and Jefferson Counties (Plate 3 ) . Most 

of t h e act iv i ty has occurred since 1975 with the majori ty occurr ing in 

the 1980's. The data obtained are biased in several respects. Th is is 

due to the lack of contacts with appropriate officials in major municipal-

ities and innumerable communities involved, d r i l l e r s , consultants, and 

pr iva te landowners. Contacts with the latter would be necessary to 

determine the significance of recent occurrence in forested kars t , a 

major pa r t of the area involved. T h e inventory and the lack of these 

contacts indicate tha t uninventor ied sinkhole occurrence in the study 
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area for t h e time f rame covered in this s t u d y would f a r exceed tha t 

located. 

A n y assessment of data to date is t e n t a t i v e . In terpre ta t ion of the 

database will be made d u r i n g later phases of the invest igat ion. 

5 . 4 SUMMARY OF D A T A 

Data obtained d u r i n g th is phase of w o r k , as described ear l i e r , are 

based almost en t i re ly on memories of repor t ing indiv iduals . No attempt 

is made here to i n t e r p r e t these data. Th is will be accomplished in the 

last phase of th is invest igat ion. 

Dates of repor ted sinkhole occurrence ranged from 1945 to 1986 

wi th the largest number occurr ing since 1980. T h e d is t r ibut ion of 

repor ted occurrences fo r d i f f e r e n t time frames is i l lustrated b y bar 

g raph in F igure 8 . 

T h e maximum surface dimensions of sinkholes repor ted genera l ly 

ranged from 1 foot to 200 fee t . A summary of maximum surface dimen-

sions of sinkholes inventor ied is shown b y bar graph in F igure 9 . T h e 

greatest number of sinkholes repor ted had a maximum surface dimension 

of less than 10 f ee t . Depths general ly ranged from 1 foot to 79 fee t . 

T h e most common topographic sett ing for sinkhole occurrences was 

in val ley or f l a t areas. Of the 201 sites inventor ied , 85 or about 42 

percent of the total were located in these areas . Of the remainder , 44 

sites or about 22 percent of the total were located on hillslopes and 14 

sites or about 7 percent of the total were located on hi l l tops. T h e 

topographic set t ing fo r 58 si tes, about 29 percent of the to ta l , was not 

repor ted . 

Sinkholes occurred in areas underlain b y numerous geologic uni ts . 

These uni ts , for comparative purposes, are combined into the Cona-

sauga, Knox, and Chickamauga Groups. T h e gee? ^ic sett ings of 

sinkhole occurrences in these groups is i l lust ra ted o y bar graph in 

F igure 10. T h e most common geologic set t ing is the Knox Group in 

which 128 sites or about 64 percent of all sites are located. Th is is 

s ignif icant in t h a t the candidate site at Oak Ridge is located in th is 

set t ing . 



FIGURE 8. BAR GRAPH SUMMARIZING 
DATES OF SINKHOLE OCCURRENCES. 
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FIGURE 9. BAR GRAPH SUMMARIZING MAXIMUM 
SURFACE DIMENSIONS OF SINKHOLE OCCURRENCES 
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FIGURE 10. BAR GRAPH SUMMARIZING GEOLOGIC 
SETTINGS OF SINKHOLE OCCURRENCES. 
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and L o n g v i e w L i m e s t o n e s ; Oc, C l r ' ckamauga L i m e s t o n e ; Ocy , L i t t l e Oak, L e n o i r , and Moshe im L i m e s t o n e s and A t h e n s 
S h a l e ; C f p , F o r t Payne C h e r t ; C t , T u s c u m b i a L i m e s t o n e ; C g s , G a s p e r F o r m a t i o n and S t e . G e n e v i e v e L i m e s t o n e ; 
Cb, B a n g o r L i m e s t o n e ; C f , F l o y d S h a l e ; Cpv , P o t t s v i I l e F o r m a t i o n ; K t , T u s c a l o o s a G r o u p . 

A c t i v i t i e s o r s t r u c t u r e s n e a r s i t e : C, c o n s t r u c t i o n ; D, d i t c h i n g ; D r , d r a i n ; G, g r a d i n g ; H, h o u s e ; Hwy, h i g h w a y ; 
I , i m p o u n d i n g o r p o n d i n g ; 0 , o t h e r ( s e e r e m a r k s ) ; P, p u m p i n g o f n e a r b y w e l l ; 
W, w a t e r o r sewer l i n e s . 

S i t e 
Number 

S o u r c e 
Of 

i n f o r -
m a t i o n 

Number Da te L o c a t i o n 
o f o f D i m e n s i o n s ( f e e t ) 

S i n k - O c c u r - L o n g - L a t -
h o l e s r e n c e L e n g t h W i d t h D e p t h i t u d e i t u d e 

Geo 1og i c 
S e t t i ng 

D e p t h 
t o 

T o p o - Bed -
g r a p h i c r o c k 
S e t t i n g U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i ng 

Ra i n -
f a 1 1 D e p t h 
P r i o r t o 
t o o r W a t e r 
D u r i n g L e v e l 
E v e n t ( f e e t ) 

A c t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

B i b b C o u n t y 

1 Wa r r e n 
( 1 9 7 3 ) ; 
USGS 

1 1 0 / 7 2 12 12 6 8 7 ° 0 8 ' 3 2 ° 5 9 ' H, 0 -60c 6+ No 6+ C ,G , 1 

Rema r k s : C o l l a p s e r e s u l t e d i n d r a i n i n g o f new sewage l a g o o n i n o p e r a t i o n f o r two m o n t h s . 

2 Newton 1 <1975 6 
( 1 9 7 6 b ) ; 
USGS: p h o t o g r a p h y 

6 25 8 7 ° 0 7 ' 3 2 ° 5 8 1 S , F K t 69+ 69+ G, D r 

Rema r k s : S m a l l c o l l a p s e i n a r c h 
sand a t b o t t o m e x t e n d s 

o f s o i l c a v i t y t h a t i s 20 f e e t i n d i a m e t e r a t a d e p t h o f 25 f e e t . C o r r i d o r 
t o u n c o l l a p s e d s o i l c a v i t y a s much a s 50 f e e t away . Formed b y p i p i n g . 

• i n 

3 USGS 

Rema r k s : 

1 1963 

C o l l a p s e o c c u r r e d n e x t 

8 7 ° 0 7 1 3 2 ° 5 6 1 

t o new w e l l d u r i n g d e v e l o p m e n t . 

V , 0 K t No ~ - D 

B l o u n t C o u n t y 

1 USGS 3+ 1 9 6 0 - 1 9 7 0 3 - 6 3 - 6 1 - 5 8 6 ° 5 1 ' 3 3 ° 5 3 1 V , 0 Cb 3 - 5 Yes 5+ - -

Rema r k s : R e c u r r i n g c o l l a p s e s due t o p i p i n g i n c o l l u v i u m i n b o t t o m o f l a r g e s i n k h o l e . 

( c o n t i nued ) 



Table 2. I nven to r y o f s i n k h o l e occur rence in Alabama. 

Geo log ic 
S e t t i n g 

Hyd r o I o g i c 
Sett ing 

S o u r c e 
o f 

S i t e I n f o r -
Number ma t i on 

B 1 o u n t C o u n t y (i 

2 USGS 

Rema r k s 

3 USGS 

Rema r k s 

4 USGS 

Rema r k s 

Ca1houn C o u n t v 

Number D a t e 
o f o f 

S i n k - O c c u r -
h o l e s r e n c e 

D i m e n s i o n s ( f e e t ) 

L e n g t h W i d t h D e p t h 

L o c a t i on 

L o n g -
i t u d e 

L a t -
i t u d e 

T o p o -
g r a p h i c 
S e t t i ng U n i t ( s ) 

D e p t h 
t o 

Bed -
r o c k 

( f e e t ) 

Ra i n -fa I I 
P r i o r 
t o o r 
Dur i n i 
E v e n t 

D e p t h 
t o 

W a t e r 
Leve I 

1 f e e t ) 

A c t IV -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

Ves 5+ 4+ 1970 2-1, 2 - 5 1 - 5 8 6 ° 5 2 ' 3 3 * 5 2 ' V , F Cb 1 - 5 

R e c u r r i n g c o l l a p s e s due t o p i p i n g i n c o l l u v i u m i n b o t t o m o f l a r g e s i n k h o l e . 

1 1974 25 25 1 8 6 ° 5 2 ' 3 3 ° 5 4 ' S, F Cpv 1+ - - 100+ H w y , G , D r 

P i p i n g o f s o i l t h r o u g h f r a c t u r e s i n 75 t o 100 f e e t o f n o n - c a r b o n a t e r o c k t o o p e n i n g s i n c a r b o n a t e r o c k s . 

2+ 1 9 6 3 - 1 9 6 4 8 6 ° 3 6 ' 3 4 ° 0 5 ' 0 C f p — - - - - P 

S e v e r a l s i n k h o l e s f o r m e d n e a r l a r g e c a p a c i t y w e l l a t i n d u s t r y . 

USGS 

R e m a r k s : 

4 / 5 / 7 1 12 8 5 ° 4 8 ' 3 3 ° 3 7 ' H, 0 -60c 12 + H ,D 

S m a l l c o l l a p s e i n a r c h o f s o i l c a v i t y t h a t was 10 t o 12 f e e t i n d i a m e t e r i n s u b s u r f a c e . Began c o l l a p s e 
w i t h p a s s i n g o f l awn mower . i n v i c i n i t y o f f i e l d l i n e s f r o m s e p t i c t a n k . 

USGS 1 0 0 - 2 0 0 1 9 7 0 - 1 9 8 1 1 - 4 0 1 - 4 0 1 - 4 0 8 5 ° 4 6 ' 3 3 ° 3 8 ' V , 0 -60c - - - - - - H w y , 0 

Remarks : A d j a c e n t t o d e w a t e r i n g r e c e s s e d q u a r r y . Many s i n k h o l e s o c c u r d u r i n g p e r i o d s o f f l o o d i n g . 

5 1 1 / 2 7 / 6 4 1 0 - 3 0 1 0 - 3 0 15+ 8 5 ° 4 5 ' 3 3 ° 4 9 ' V , 0 , D C f / C r 33 - - 15 P 

O c c u r r e d d u r i n g w e l l d e v e l o p m e n t pump ing 1 , 5 0 0 gpm. One c o l l a p s e was u n d e r c h u r c h . 

10± 1 9 6 5 - 1 9 8 2 10 6 1 0 - 1 2 - - - - 0 - - - - - - - - P , 0 

USGS 

Rema r k s : 

USGS 

Rema r k s : C o l l a p s e s i n l a k e , y a r d o f h o u s e , and a r e a s a d j a c e n t t o r e c e s s e d d e w a t e r i n g q u a r r y . D i m e n s i o n s f o r 
c o I I apse i n ya r d . 

C h e r o k e e C o u n t y 

1 USGS 

Rema r k s : 

1 5 / 7 8 - - - - 32 8 5 ° 2 9 ' 3 4 ° 1 9 ' 

I n p l o w e d f i e l d . D i s c o v e r e d a f t e r e x t e n s i v e r a i n s . 

V , 0 €Oc Yes 15+ 

•c-
-E» 

( con t i nued) 



Table 2 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Alabama. 

S o u r c e Number Da te 
o f o f o f 

S i t e I n f o r - S i n k - O c c u r -
Number mat i o n h o l e s r e n c e 

D i m e n s i o n s ( f e e t ) 

L e n g t h W i d t h D e p t h 

L o c a t i o n 

L o n g -
i t u d e 

L a t -
i t u d e 

T o p o -
g ra ph i c 
S e t t i n g 

Geo Iog i c 
S e t t i n g 

D e p t h 
t o 

Bed -
r o c k 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t i ng 

Ra i n -fa I I 
P r i o r 
t o o r 
Dur i ng 
E v e n t 

D e p t h 
t o 

W a t e r 
Leve I 

( f e e t ) 

A c t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

E towah C o u n t y 

1 USGS 

Remarks : 

2 USGS 

Remarks : 

3 Newton 

( 1 9 7 6 ) 

Rema r k s : 

J a c k s o n County 

1 USG3 

Rema r k s : 

2 USGS 

Remarks: 

3 USGS 

Remarks : 

H USGS 
Remarks : 

1 1 9 7 0 - 1 9 7 2 i l - 5 U - 5 15+ 8 5 ° 5 6 ' 3 ^ ° 0 3 ' 0 , D 

C o l l a p s e d i n y a r d o f house d u r i n g d e v e l o p m e n t o f n e a r b y w e l l 

1 1 9 6 0 ' s 5 - 1 0 5 - 1 0 — 8 5 ° 5 7 ' 1 ' 

O c c u r r e d i n f i e l d . 

1 1971 6 6 5 8 5 ° 5 9 ' 3 U ° 0 8 ' 

0 , V 

S , 0 

Ob 

Oc 

oc 

20 15 P, H 

G , H w y , D r 

L a n d s l i d e i n v o l v i n g one l a n e o f I n t e r s t a t e H i g h w a y 59 t r i g g e r e d b y c o l l a p s e . W a t e r e n t e r e d s i n k h o l e 
and d i s c h a r g e d b e n e a t h f i l l l u b r i c a t i n g c l a y . H i g h w a y s l i d down s l o p e . 

3 / 2 7 / 8 0 30 S S ^ O ' 3 H ° 5 5 ' H , 0 Cpv 

O c c u r r e d i n y a r d . C o l l a p s e u n d e r l a i n by s a n d s t o n e t h a t , i n t u r n , o v e r l i e s l i m e s t o n e a t d e p t h o f a b o u t 
150 f e e t . 

1 1973 - - - - — 8 5 ° 4 7 ' 3U°51 1 

O c c u r r e d d u r i n g c o n s t r u c t i o n a f t e r g r a d i n g s i t e . 

2 8 / 3 / 8 1 - 1 5 - 2 5 1 5 - 2 5 8 - 1 2 8 5 ° U 6 ' 3 4 ° 5 0 ' 
1 0 / 1 0 / 8 1 

H, O 

H , 0 

•eoc 

•60c 50 50 

C, G 

W, I 

F i r s t o c c u r r e d u n d e r w a t e r l i n e t o n e a r b y s l u d g e p o n d . A t t r i b u t e d t o l e a k a g e . Second o c c u r r e d 20 f e e t 
f r o m s l u d g e p o n d . 

1 1961 

O c c u r r e d i n f o o t b a l l f i e l d . 

8 6 ° 0 2 1 3 iJ°U0' V , 0 Cgs 

•p-Ln 

( c o n t i nued) 



Table 2. I nven to ry o f s i n k h o l e occur rence in Alabama. 

S i t e 
Numbe r 

Sou r c e 
o f 

I n f o r -
m a t i o n 

Number D a t e 
o f o f D i m e n s i o n s ( f e e t ) 

S i n k - O c c u r -
h o l e s r e n c e L e n g t h W i d t h D e p t h 

Geo l o g i c 
S e t t i n g 

D e p t h 
L o c a t i o n t o 

T o p o - B e d -
L o n g - L a t - g r a p h i c r o c k 
i t u d e i t u d e S e t t i n g U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i n g 

Ra i n -
f a 1 1 D e p t h 
P r i o r t o 
t o o r W a t e r 
D u r i n g L e v e l 
E v e n t ( f e e t ) 

A c t i v -
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

J e f f e r s o n C o u n t y 

1 USGS 1 9 / 8 1 8 7 ° 0 0 ' 3 3 ° 2 9 ' S , 0 , D Oc - - H 

Rema r k s : S u b s i d e n c e d u r i n g d r o u g h t c o n d i t i o n s 
as much as 0 . 5 i n c h o f d i s p l a c e m e n t . 

damaged t h r e e h o u s e s s e v e r e l y . F r a c t u r e s 
F r a c t u r i n g common. 

u n d e r one h o u s e r e f l e c t e d 

2 USGS 

R e m a r k s : 

1 1975 8 8 15 

I n y a r d o f h o u s e . 

8 6 ° 5 6 ' 3 3 ° ? 7 1 0 , 0 -6c 6 H 

3 USGS 100+ 1 9 2 8 - 1 9 7 7 5 - 3 0 5 - 3 0 8 7 ° 0 0 ' 3 3 ° 2 5 ' V , 0 , D -60bk 2 - 3 U - - H, Hwy 

Remarks : S i n k h o l e s e n c i r c l e r e c e s s e d d e w a t e r i n g q u a r r y . 

4 USGS 1+ 1927 8 6 ° 5 4 1 3 3 ° 2 8 ' — -60c - - — 

Remarks : O c c u r r e n c e o f s m a l l s i n k h o l e r e p o r t e d 
and b l o c k a g e c a u s e d f a i l u r e o f m u n i c i 

t o have o c c u r r e d d u r i n g h i g h pumpage f r o m 
p a l w a t e r s u p p l y . 

s p r i n g . W a t e r m u d d i e d 

5 USGS 10+ 1 9 6 4 - 1 9 6 5 40 20 3 8 6 ° 4 8 ' 3 3 ° 3 5 ' V . S -6c - - H.W 

Rema r k s : D i m e n s i o n s g i v e n a r e maximum s i z e . O c c u r r e d d u r i n g g e n e r a l t i m e f r a m e i n w h i c h 
r e p o r t e d l y b e i n g d e v e l o p e d . One s i n k h o l e o c c u r r e d u n d e r h o u s e . 

a n e a r b y w e l 1 was 

6 USGS 1 1980 6 6 8 8 7 ° 0 3 ' 3 3 ° 2 2 ' V -60c - - Hwy, D 

Remarks : O c c u r r e d n e x t t o o v e r p a s s s u p p o r t on I n t e r s t a t e H i g h w a y 5 9 . Pipi ' .<3 » • h i r t e d i n n e a r b y d r a i n . 

7 USGS 100+ P r i o r t o 2 - 4 0 2 - 4 0 
1974 

8 6 ° 4 9 ' 3 3 ° 3 3 1 V , 0 , D -GObk 5 33 - - H w y , H , 0 

Remarks : D i m e n s i o n s e s t i m a t e d . S i n k h o l e s have o c c u r r e d u n d e r b u i l d i n g s and s t r e e t s . ^ J j a c e n t t o r e c e s s e d 
d e w a t e r i n g q u a r r y i n o p e r a t i o n f o r d e c a d e s . 

8 USGS 50 P r i o r t o 15 15 10 
1975 

8 6 ° 5 7 1 3 3 ° 2 8 ' V , F -60bk - - 65 

Remarks : E s t i m a t e d number o f s i n k h o l e s i n c l u d e s s u b s i d e n c e and r e l a t e d f e a t u r e s . S i n k h o l e s e n c i r c l e h i g h 
c a p a c i t y w e l l pump ing 24 h o u r s p e r d a y . S i n k h o l e d i m e n s i o n s g i v e n a r e f o r t h e l a r g e s t . 

( c o n t i n u e d ; 



Table 2. I nven to ry o f s i n k h o l e occur rence in Alabama. 

S i t e 
Number 

S o u r c e 
o f 

I n f o r -
mat i o n 

Number D a t e L o c a t i o n 
o f o f D i m e n s i o n s ( f e e t ) 

S i n k - O c c u r - L o n g - L a t -
h o l e s r e n c e L e n g t h W i d t h D e p t h i t u d e i t u d e 

T o p o -
g r a p h i c 
S e t t i n g 

Geo 1og i c 
S e t t i ng 

D e p t h 
t o 

Bed -
r o c k 

U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i n g 

Ra i n -
f a 1 I D e p t h 
P r i o r t o 
t o o r W a t e r 
D u r i n g L e v e l 
E v e n t ( f e e t ) 

A c t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

J e f f e r s o n C o u n t y ( c o n t i n u e d ) 

9 USGS 2+ 1972 86°t»6 ' 3 3 ° 3 5 1 V , D -CObk - - C , 0 

R e m a r k s : A i r p o r t c o n s t r u c t i o n . S i n k h o l e s c o l l a p s e s when c a i 
remove w a t e r and mud. 

s s o n s i n s t a l l e d f o r s u p p o r t s w e r e pumped o u t t o 

10 USGS 1 5 / 2 / 7 4 2 2 8 6 ° 5 0 1 3 3 ° 3 3 1 V, D -eobk - - 0 

Rema r k s : R a i l r o a d y a r d . C o l l a p s e o c c u r r e d b e n e a t h t r a i n i n s p e c t o r a t n i g h t . I n j u r e d . 

11 USGS 

Rema r k s : 

11 1955 3 - 2 0 3 - 2 0 3 - 1 5 8 6 ° 5 0 

I n p a s t u r e , o c c u r r e d d u r i n g d r o u g h t . 

' 3 3 ° 2 8 ' V , 0 Cb ~ ** • • • 

12 USGS 3 1 / 5 9 8 - 1 0 3 - 8 2 - 6 8 6 ° 5 1 ' 1 3 3 ° 2 8 0 •60c <50 - - P.O 

Rema r k s : O c c u r r e d i n g o l f c o u r s e f a i r w a y s d u r i n g d e v e l o p m e n t o f new w e l 1 • 

13 USGS 

Remarks : 

1 2 / 7 4 30 20 10 8 7 ° 0 1 ' 

O c c u r r e d d u r i n g d e v e l o p m e n t o f new w e l l . 

1 3 3 ° 2 5 V C t ~ ~ p 

I t USGS 2 8 / 6 9 - - — — 86° iJ5 1 3 3 ° 3 3 ' V , D Cb - - P , C , D r , 0 

R e m a r k s : F i r s t s i n k h o l e o c c u r r e d d u r i n g c o n s t r u c t i o n 
i n a d r a i n . 

o f ma 1 1 and d u r i n g d r i 1 1 i n g o f we I I s The s e c o n d o c c u r r e d 

15 USGS 

R e m a r k s : 

1 1964 — - - — 8 6 ° 4 3 ' 

S i n k h o l e o c c u r r e d d u r i n g d e v e l o p m e n t o f new 

' 3 3 ° 3 3 

we 1 1. 

D Cb — — H , P 

16 USGS 3+ B e f o r e — - - — 8 6 ° 3 3 ' 
1975 

' 3 3 ° 3 3 ' V , 0 Ocy — H, 0 

Rema r k s : O c c u r r e d i n f i e l d a d j a c e n t t o a r e c e s s e d d e w a t e r i n g qua r r y . 

17 USGS B e f o r e — — — 8 6 ° 5 U ' 
1970 

3 3 ° 3 0 ' 1 V , D -60bk - - H , 0 

Rema r k s : O c c u r r e n c e s r e p o r t e d p e r i o d i c a l l y i n a r e a a d j a c e n t t o r e c e s s e d d e w a t e r i n g q u a r r y 

( con t i nued) 



Table 2 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Alabama. 

S i t e 
Number 

Sou rce 
o f 

I n f o r -
mat i o n 

Number Date L o c a t i o n 
o f o f D i m e n s i o n s ( f e e t ) 

S i n k - O c c u r - Long- L a t -
h o l e s r ence L e n g t h W i d t h D e p t h i t u d e i t u d e 

Topo-
g r a p h i c 
S e t t i n g 

' Geo log i c 
S e t t i ng 

D e p t h 
t o 

Bed-
r o c k 

U n i t ( s ) ( f e e t ) 

Hyd ro1og i c 
S e t t i ng 

Ra i n -
f a I 1 D e p t h 
P r i o r t o 
t o o r W a t e r 
D u r i n g L e v e l 
Even t ( f e e t ) 

A c t i v -
i t i es 
o r 

S t r u c -
t u r e s 
Nca r 
S i t e 

J e f f e r s o n Coun ty • ( c o n t i n u e d ) 

18 USGS 1 1981 — — - - 8 6 c 3 4 ' 3 3 ° 3 4 r -eoc - - Hwy,Dr 

Remarks : S u b s i d e n c e i n o f f - r a m p o f I n t e r s t a t e H ighway 20 and [) i p i f i y i n nea r b y d r a i n . 

19 USGS 

Remarks : 

1 1928 - 8 6 ° U 9 ' 

Under and a d j a c e n t t o i n d u s t r i a l b u i l d i n g . 

33°32 D •€0bk — — 0 

20 USGS 1 B e f o r e — — - - 8 6 ° 4 8 ' 
1933 

3 3 ° 3 2 D •60c — W,0 

Remarks : C o l l a p s e u n d e r w a r e h o u s e . W a t e r f r o m n e a r b y we 11 became muddy some t i m e p r i o r t o c o l l a p s e . 

2 i Newton 
and Hyde 
( 1 9 7 1 ) ; 

200+ 1 9 4 8 - 1 9 7 0 1 - 8 0 1 - 6 0 1 - 1 0 0 + 8 6 ° 5 2 ' 

USGS 

3 3 ° 2 2 V , 0 , D -eobk 5 - 7 5 Yes H, Hwy,o 

Rema r k s : S i n k h o l e o c c u r r e n c e a d j a c e n t t o r e c e s s e d d e w a t e r i n g 
w i t h d r a w a I s . 

qua r r i e s . P r o b l e m a t t r i b u t e d t o g r o u n d - w a t e r 

22 Newton 171+ 1950 -1972 1 - 1 4 4 1 - 8 1 1 - 3 0 + 8 6 ° 5 6 ' 
and o t h e r s 
( 1 9 7 3 ) ; USGS 

3 3 ° 2 2 ' V , 0 , F , D Ct 2 - 5 0 0 - 3 5 H, Hwy 

Remarks : A t t r i b u t e d t o d r o u g h t and g r o u n d - w a t e r w i t h d r a w a l s f r o m m i n e s 
1 , 0 0 0 f e e t . 

and w e l 1 s . M i n e s a t d e p t h s e x c e e d i n g 

S h e l b y C o u n t y 

1 P o w e l l 7+ 1968 8 6 ° 3 7 ' 
and o t h e r s 
( 1 9 6 9 ) ; USGS 

3 3 ° 1 3 ' 1 0 , D C fp — — —— P,H 

Rema r k s : Near and u n d e r b u i l d i n g s and w a t e r t a n k . Wei 11 s abandoned . 

2 Newton 
( 1 9 7 6 ) ; 

45+ 1950-1967 — - - - - 8 6 ° 4 9 ' 
USGS 

3 3 ° 1 9 1 V , 0 , D Ob - - H , H w y , o 

Rema r k s : S i n k h o l e s e n c i r c l e d r e c e s s e d d e w a t e r i n g q u a r r y . T o t a l number unknown, number i d e n t i f i e d w e r e u n f i l l e d 
and i d e n t i f i a b l e on a e r i a l p h o t o g r a p h y . Q u a r r y abandoned p r i o r t o 1967. 

( c o n t i nued ) 



Table 2. I nven to r y o f s i n k h o l e occur rence in Alabama. 

S o u r c e Number D a t e 
o f o f o r 

S i t e I n f o r - S i n k - O c c u r -
Number mat i o n h o l e s r e n c e 

D i m e n s i o n s ( f e e t ) 

L e n g t h W i d t h D e p t h 

L o c a t ion 

L o n g -
i t u d e 

L a t -
i t i l d e 

T o p o -
g r a p h i c 
S e t t i ng 

G e o l o g i c 
S e t t i n g 

D e p t h 
t o 

Bed -
r o c k 

U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i n g 

Ra i n -fa I I 
Prior 
t o o r 
Du r i ng 

D e p t h 
t o 

W a t e r 
Leve I 

E v e n t ( f e e t ) 

A c t I V -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

S h e l b y C o u n t y ( c o n t i n u e d ) 

10 

11 

USGS 

Rema r k s : 

USGS 

Remarks : 

USGS 

Remarks : 

USGS 

Rema r k s : 

USGS 

Rema r k s : 

USGS 

Rema r k s : 

USGS 

R e m a r k s : 

USGS 

Rema r k s : 

USGS 

Remarks : 

8 6 ° 3 0 1 3 3 ° 1 6 ' 4 1978 

S m a l l s i n k h o l e s f o r m e d i n y a r d . 

1 3 / 1 9 7 5 6 - 8 6 - 8 42 8 6 ° 4 5 ' 3 3 ° 0 7 ' 

O c c u r r e d 45 f e e t f r o m d e v e l o p i n g w e l l n e a r h i g h w a y . 

1 9 / 1 8 / 7 2 18 10 20 8 6 ° 4 8 ' 3 3 ° l T 

0 , D Ob 

28 22 P, Hwy 

V . O . D GObk P , 0 

C o l l a p s e b e n e a t h f i l l e d g a s o l i n e t a n k t r u c k a t f i l l i n g s t a t i o n o n h i g h w a y . O c c u r r e d n e a r w e l l t h a t 
had d e v e l o p m e n t (mud) p r o b l e m d u r i n g p r e v i o u s m o n t h . 

1 1 / 4 / 7 4 6 0 - 7 0 6 0 - 7 0 0 . 5 8 6 ° 5 3 ' S S 5 ^ ' H , 0 , D € c C , 0 

B e n e a t h h o u s i n g d e v e l o p m e n t . Damag ing s u b s i d e n c e . P r o l o n g e d l e a k a g e f r o m damaged f i r e p l u g e n t e r e d 
subsurface . 

1 P r i o r t o 2 0 - 4 0 2 0 - 4 0 2 0 - 4 0 8 6 ° 5 2 ' 3 3 ° 0 9 ' 
1974 

I n d r a i n a g e d i t c h . 

1 P r i o r t o £ 0 - 4 0 2 0 - 4 0 2 0 - 4 0 8 6 ° 5 1 ' 3 3 ° 0 8 ' 
1974 

I n d r a i n a g e d i t c h . 

1 P r i o r t o 2 0 - 4 0 2 0 - 4 0 2 0 - 4 0 8 6 ° 5 1 ' 3 3 ° 0 9 ' 
1974 

•Gr o r 
•Gc 

-Gr 

•€c o r 
-Gr 

Dr 

D r 

S i m i l a r i n size t o c o l l a p s e s occurring in d r a i n s i n g e n e r a l a r e a . 

6+ 1 9 7 3 - 1 9 8 1 

A d j a c e n t t o r e c e s s e d q u a r r y . 

2+ 1957 

Near pumping we 11. 

8 6 ° 4 7 ' 3 3 ° 1 4 ' 

8 6 ° 2 9 ' 3 3 ° 1 6 ' 

( c o n t i n u e d ) 

V , 0 Ocy o r 
Ob 

Ob 

40+ 



T a b l e 4. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur -
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Location 
Long-
i tude 

L a t -
i tude 

Topo-
graph i c 
S e t t i n g 

' G e o l o g i c 
S e t t i ng 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

H y d r o l o g i c 
S e t t i n g 

Ra i n -
f a I I 
P r i o r 
t o o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve I 

[ f e e t ) 

A c t i v -
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

She lby County ( c o n t i n u e d ) 

12 USGS 

13 

14 

15 

16 

17 

2+ P r i o r to 
1971 

Remarks: A d j a c e n t t o abandoned q u a r r y . 

8 6 ° 4 9 ' 3 3 ° 1 8 ' 

Newton 1 , 0 0 0 + - -
( 1 9 7 6 a ) ; 
Wa r r e n 
( 1 9 7 6 ) ; 
USGS 

1 - 3 0 0 + 1 - 3 0 0 + 1 - 1 0 0 8 6 ° 4 7 ' 3 3 ° 0 9 ' 

V , 0 

V , S , 
0,F, D 

Ob o r 
Ocy 

•60c, 
Ob 

0 - 1 2 5 

Remarks: Number o f s i n k h o l e s e s t i m a t e d inc ludes~re ' l a ted f e a t u r e s such as p i p i n g , subs idence , and f r a c t u r e s . 
The a rea i n v o l v e d , about 10 square m i l e s in s i z e , was made prone to s i n k h o l e deve lopment by w a t e r 
l e v e l d e c l i n e s due to pumpage o f w e l l s and mines. 

B e f o r e 8 6 ° 4 7 1 3 3 ° 1 1 ' S , F € 0 c Newton 1 
(1976a) ;USGS 1950 

Remarks: Bare w a l l s in r e c e n t c o l l a p s e in f o r e s t l o c a t e d w i t h a e r i a l pho tography . 

2 1976 and 6 - 7 5 6 - 5 0 3 5 - 7 5 8 6 ° 2 8 ' 3 3 ° 2 2 ' - - -eOc USGS 

Remarks: 

USGS 

1976 and 
9 / 1 2 / 7 7 

F i r s t s i n k h o l e occur red 40 f e e t from m u n i c i p a l w e l l and the second o c c u r r e d 150 f e e t f rom i t . 
Y i e l d decreased d r a s t i c a l l y a f t e r the l a t e s t c o l l a p s e . Abandoned. 

2+ P r i o r to 
1976 

8 6 ° 3 0 ' 3 3 ° 1 5 ' V , 0 Ob o r 
•eoc 

Rema rks : Occurred in f i e l d s a d j a c e n t to Coosa R i v e r d u r i n g p e r i o d o f d r o u g h t . 

Wa r r e n 
( 1 9 7 6 ) 

1951 8 6 ° 4 7 ' 3 3 ° 0 7 ' Ocy o r 
Cfp 

Ln O 

Rema rks : Formed d u r i n g a q u i f e r t e s t in w e l l . 

( c o n t i nued ) 



T a b l e 4. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n 

Long-
i tude 

L a t -
i tude 

Topo-
graph ic 
S e t t i n g 

G e o l o g i c 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro log ic 
S e t t ing 

Ra i n -
fa I I 
P r i o r 
t o o r 
Dur ing 
Event 

Depth 
t o 

V/a t e r 
Leve I 

( f e e t ) 

Ac t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

She lby Count.v ( c o n t i n u e d ) 

18 

19 

20 

21 

22 

23 

24 

USGS 

Rema r k s : 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

1954-1976 8 6 ° 4 1 1 3 3 ° 2 9 ' V , 0 •60c, 
-Sr , Ob 

C o l l a p s e s in and a d j a c e n t to Lake Purdy, a source o f w a t e r supply f o r Birmingham, r e s u l t e d in f l o w 
beneath dam. Problem c o r r e c t e d w i t h g r o u t i n g . 

1981 1-6 1 - 6 4 - 5 8 6 ° 4 9 1 3 3 ° 1 1 ' V.O € 0 b k , 
•Gr 

C o l l a p s e s and p i p i n g in hog p a r l o r . One r a d i a l f r a c t u r e about 6 f e e t in d i a m e t e r e n c i r c l e s smal l 
c o l l a p s e . Arch in roo f o f s o i l c a v i t y o b s e r v a b l e th rough smal l opening ( p i p e ) In s u r f a c e . 

1981 8 6 ° 4 9 ' 3 3 ° 1 0 ' V .O -60b k 
o r -Gr 

H, 0 

H ,P 

Spr ing f o r m e r l y used as a m u n i c i p a l supp ly went d r y f o r f i r s t t i m e . A t t r i b u t e d to d r o u g h t and w e l l 
w i t h d r a w a l s . E s t i m a t e d 50 t o 100 s o i l p i p e s as much as 1 f o o t in d i a m e t e r formed In smal l f i e l d n e a r b y . 

3+ 1981 3 - 5 3 - 5 3 - 5 8 6 ° 5 1 1 3 3 ° 1 1 1 V , 0 

Small r e c e n t c o l l a p s e s in f i e l d s a t base o f h i l l s i d e s . 

3+ 1981 3 - 1 0 3 - 1 0 3 - 5 8 6 ° 5 6 ' 3 3 ° 2 2 ' V, F 

•60c, 
•€0bk 

-60bk, 
-GOc 

5± 5+ 

S u b d i v i s i o n under c o n s t r u c t i o n . Recent n a t u r a l s i n k h o l e s o c c u r r e d a t base o f nearby s t e e p s l o p e . 

1 1 2 / 8 0 18 12 1 - B6°47 ' 3 3 ° 0 8 ' V , 0 , D Ob — - - - - W,H 

Leakage from w a t e r p i p e , f i n a l l y r u p t u r e d and d i s c h a r g e d a t land s u r f a c e in y a r d a t house. Subsidence 
in f o u n d a t i o n and f r a c t u r e s in p a t i o and w a l l s . Occurred d u r i n g d r o u g h t . 

2 1981 1 5 - 2 0 1 5 - 2 0 - - 8 6 ° 5 0 ' 3 3 ° 0 8 ' V , D , 0 -SOc 

In p a s t u r e n e x t to house. S i n k h o l e s 25 to 50 f e e t a p a r t . Occurred d u r i n g d r o u g h t . 

H, 0 

( c o n t i nued) 



T a b l e 4. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source Number Date 
or o f o f 

S i t e I n f o r - S i n k - Occur -
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n 

Long- L a t -
i t u d e i t u d e 

Topo-
g raph i c 
S e t t ing 

'Geo Iog ic 
S e t t ing 

Depth 
to 

Bad-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i ng 

Ra i n -
fa I I Prior 
to o r 
Dur i ng 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t i v -
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

Shelb.v County ( c o n t i n u e d ) 

25 USGS 

Rema r k s : 

S t . C l a i r County 

l USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Rema rks : 

USGS 

Rema rks : 

USGS 

Rema rks : 

1 1981 6 - 8 6 - 8 3 8 6 ° 5 2 ' 33°10" 

Near t e s t w e l l . Occurred d u r i n g deve lopment . 

12 1973 1 - 2 0 1 - 1 0 1 - 8 8 6 ° 3 0 ' 3 3 ° 3 6 ' 

Cr 

V , D , 0 Ocy o r 
Cfp 

In v i c i n i t y o f w e l l s be ing deve loped o r t h a t o c c a s i o n a l l y pump muddy w a t e r . 

2+ P r i o r to 
1971 

8 6 ° 1 8 ' 3 3 ° 3 6 ' D Cf o r 
Cfp 

S i n k h o l e s deve loped near b u i l d i n g s and houses when n e a r b y we I I was be ing d e v e l o p e d . 

1 1965 2 - 3 2 - 3 30 8 6 ° 1 5 ' 33 °36* D -GOc 30+ 

P,H,Hwy 

P , H , 0 

Hwy 

C o l l a p s e under rodman on survey team. Occur red in median o f I n t e r s t a t e Highway 2 0 . No i n j u r y , landed 
on d i r t f l o o r . 

P r i o r t o 
1976 

86°10* 33 °4U ' Cf o r 
Ocy 

Two c o l l a p s e s , one in c r e e k , nea r d e v e l o p i n g w e l l . Wel l abandoned. 

1 P r i o r to 
1976 

3 

Near w e l l be ing d e v e l o p e d . 

3+ P r i o r to 
1973 

k-5 8 6 ° 0 9 ' 33°UU' 

8 6 ° 1 0 ' 33°U3' V,0, F 

Cf o r 
Cfp 

0b 

Numerous s i n k h o l e s in v i c i n i t y o f recessed d e w a t e r i n g q u a r r y . 

1 1973 20 5 — — — 0 

In 2 - a c r e pond. D r a i n e d . 

( c o n t i nued ) 

Ul ro 



T a b l e 4. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

S i t e 
Number 

Source 
o f 

Infor-
mation 

Number Date L o c a t i o n 
o f o f Dimensions ( f e e t ) 

Sin k - Occur - Long- L a t -
h o l e s rence Length Width Depth i t u d e i t u d e 

Topo-
graph ic 
S e t t i n g 

Hyd r o I o g ic 
G e o l o g i c S e t t i n g 
S e t t i n g 

R a i n -
Depth f a l l Depth 

to P r i o r to 
Bed- to o r Water 
rock Dur ing Leve l 

U n i t ( s ) ( f e e t ) Event ( f e e t ) 

Ac t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

S t . C l a i r County ( c o n t i n u e d ) 

8 USGS 2 1977 1 1 — 0 - - I 

Remarks: Two smal l openings ( p i p e s ) d r a i n e d pond i m m e d i a t e l y , 
and b e n t o n i t e . R e p a i r f a i l e d . 

A t tempted r e p a i r w i t h compacted c l a y 

T a l l a d e a a Count.v 

1 USGS 

Remarks: 

2 1962 — — - - 8 6 ° 2 3 ' 3 3 ° 2 2 ' 

Near d e v e l o p i n g w e l l pumping muddy w a t e r . 

V -60c P 

2 USGS 3+ 1967 -1971 6 - 1 8 6 - 1 8 5 - 1 2 8 6 ° 1 0 ' 3 3 ° 3 7 ' V , D , 0 60c 47 P . C . G , l , D 

Rema rks : C o l l a p s e d u r i n g o r i g i n a l w e l l deve lopment . L a t e r f i 
v i c i n i t y o f f o u n d a t i o n b o r i n g s . Cont inuous pumping 

re p r o t e c t i o n pond c o n s t r u c t e d nex t to w e l l in 
r e s u l t e d in r e p e a t e d c o l l a p s e s in pond. 

3 USGS 2 1952 -1967 1 0 - 4 0 1 0 - 4 0 6 - 2 5 8 6 ° 2 1 1 3 3 ° 1 9 ' V e o P 

Rema r k s : S i n k h o l e s o c c u r r i n g about 200 f e e t f rom w e l l in 1952 and 1967 were r e p a i r e d . Cont inued pumping. 

4 USGS 

Rema rks : 

2 1 0 / 7 2 1 2 - 1 8 1 2 - 1 8 2 - 1 6 8 6 ° 2 2 ' 3 3 ° 1 8 ' 

Dur ing w e l l deve lopment . C o l l a p s e s under s t r e e t and 

V , 0 , D 

ra i I roa d . 

eoc 33 
o r € 0 

P, H, Hwy 

5 Warren 
( 1 9 7 3 ) 

1 1971 6 6 2 - 4 8 6 o 0 7 ' 3 3 ° 2 7 ' — •60 G, I 

Remarks: Bedrock in lagoon exposed d u r i n g e x c a v a t i o n . L i n e r i n s t a l l e d but f a i l e d . C o l l a p s e d r a i n e d lagoon. 

6 USGS 145+ 1968-1981 8 6 ° 2 1 ' 3 3 ° 2 7 ' V -GOc C ,G , I , 0 

Rema rks : C o n s t r u c t i o n o f major dam and impoundment on Coosa R 
g r o u t i n g and c o n s t r u c t i o n o f second o r backup dam. 

i v e r . C o r r e c t i v e and s a f e t y measures i n c l u d e 

7 USGS 2 1974 -1976 8 6 ° 0 5 ' 3 3 ° 3 6 ' V ,D •60c P , 0 

Remarks: Near two c l o s e l y spaced w e l l s in v i c i n i t y of b u i l d i n g and speedway. 

( c o n t i nued ) 



Table 4. i n v e n t o r y or s i n k h o l e o c c u r r e n c e in Tennessee. 

S i t e 
Number 

Source 
o f 

I n f o r -
mat ion 

Number Date 
o f o r 

S i n k - Occur -
h o l e s rence 

Dimensions ( r e e t ) 

Length Width Depth 

Loca t i on 

Long- L a t -
i tude i tude 

Topo-
g raph ic 
S e t t i n g 

'Geo 1og i c 
S e t t i ng 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd ro1og ic 
S e t t ing 

Ha i n -
ra 1 1 Depth 
P r i o r to 
to o r Water 
Dur ing Leve l 
Event ( T e e t ) 

Ac t i v -
i t i e s 
o r 

St r u c -
t u res 
Nea r 
S i t e 

T a l l a d e o a County ( c o n t i n u e d ) 

8 USGS 1 1970 6 6 6 8 6 ° 0 0 1 3 3 ° 3 5 1 V -COc 5 - 4 0 - - P 

Remarks: Formed d u r i n g d r i 1 1 i n g o f nearby we 11. O ther o l d e r smal l s i n k h o l e s l o c a t e d in g e n e r a l a r e a . 

9 USGS 2 1 2 / 5 4 — 8 6 ° 0 7 ' 3 3 ° 2 9 ' - - •6c o r 
•€r 

- - - - C, G 

Rema rks : Waterworks n i t r a t i o n p l a n t . C o l l a p s e and subsidence benea th c o n c r e t e b a s i n and p l a n t . D i s r u p t e d s e r v i c e . 

10 USGS 1 1930 — 8 6 ° 0 6 ' 3 3 ° 2 9 ' - - -60 - - 1 

Rema rks : Leakage rrom r e s e r v o i r a s s o c i a t e d w i t h co11 apse under c o n c r e t e 1 i n e r . 

11 USGS 40+ 1953 -1956 8 6 ° 1 6 ' 3 3 ° 1 3 ' V, D, 0 -60 - - - - P , H , 0 

Remarks: In downtown a r e a d u r i n g major d r o u g h t . C o l l a p s e s under b u i l d i n g s , s t r e e t s , and a person . 

12 USGS 100+ 1916-1981 3 - 9 0 3 - 9 0 1 - 7 0 8 6 ° 1 8 " 3 3 ° 1 2 ' V , D , 0 € 0 - - - - — P , H , H w y , 0 

Remarks: Number or s i n k h o l e s e s t i m a t e d . Under s t r e e t s , p i p e s , e t c . In a r e a or g r o u n d - w a t e r w i t h d r a w a l s by w e l l s 
and q u a r r i e s . One I n j u r y . 

13 USGS 1 5 / 2 7 / 8 1 6 6 5 8 6 0 1 4 ' 3 3 ° 1 7 ' - - -60 — Yes - - P,Hwy 

Rema rks : Damage to new w e l l house. R a d i a l r r a c t u r e s ex tended beyond c o l l a p s e . Occurred a f t e r s i g n i f i c a n t r a i n . 
Area around w e l l a l s o c r a t e r e d . Water became d i n g y d u r i n g development but c l e a r e d up. 



T a b l e 4. i n v e n t o r y or s i n k h o l e o c c u r r e n c e in Tennessee. 

S i t e number: Numbers cor respond to those in P l a t e 2 . 

Source o f i n f o r m a t i o n : USGS, da ta in f i l e s o f U .S . G e o l o g i c a l Survey 

Topographic s e t t i n g : D, d e v e l o p e d ; F, f o r e s t ; H, h i l l t o p ; 0 , open; S, s l o p e ; V, v a l l e y o r f l a t . 

G e o l o g i c s e t t i n g : -6s, Shady D o l o m i t e ; - 6 r , Rome Format ion ; •ecs, lower u n i t , Conasauga Group; - 6 c l s , m i d d l e u n i t , 
Conasauga Group; -€c, m i d d l e u n i t , Conasauga Group; - 6 c s l , upper u n i t , Conasauga Group; -6cd, upper u n i t , 
Conasauga Group; Ock, Knox Group; On, Newala L imestone; Oc, Chickamauga Group; Or , lower u n i t , Chickamauga 
Group; H i s , Lavender Sha le Member, F o r t Payne C h e r t ; Mfs , H a r t s e l l e Sandstone Member, F loyd S h a l e ; 
Mu, M i s s i s s i p p i a n U n d i f f e r e n t i a t e d . 

A c t i v i t i e s o r s t r u c t u r e s near s i t e : C, c o n s t r u c t i o n ; D, d i t c h i n g ; D r , d r a i n ; G, g r a d i n g ; H, house; Hwy, h ighway; 
I , impounding o r ponding; 0 , o t h e r (see r e m a r k s ) ; P, pumping o f n e a r b y w e l l ; 

W, w a t e r o r sewer I i n e s . 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Qccur -
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 
Long-
i tude 

L o c a t i o n 

L a t -
i tude 

Topo-
g r a p h i c 
S e t t ing 

Geo Iog ic 
S e t t i n g 

Depth 
t o 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

H y d r o l o g i c 
S e t t i n g 

Ra i n -fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve l 

( f e e t ) 

A c t i v -
i t i e s 
o r 

St ruc -
t u r e s 
Near 
Si t e L/l 

Bartow County 

1 USGS 

Rema r k s : 

USGS 

Rema r k s : 

USGS 

Rema r k s : 

USGS 

Rema r k s : 

USGS 

Rema r k s : 

5 - 6 1979 -1980 6 - 1 2 6 - 1 2 1 0 - 1 2 84°56* 3 4 ° 0 7 ' 0 Ock - - — — Hwy,0 

F i r s t in roadway in 1979 , f o u r o r f i v e o c c u r r e d in open f i e l d in 1980 . C u l t i v a t i o n d i s c o n t i n u e d . 

1 1971 -1973 — - - - - 8 W U 9 ' 3U°09 ' — -Br 25+ - - 25+ C,D,W 

Made 2 5 - f o o t c u t l a y i n g sewer l i n e . C o l l a p s e in bot tom. F i l l e d and r e c o l l a p s e d . F i l l e d w i t h c o n c r e t e 
t o s t a b i l i z e . 

1 1972 -1973 8 8 30 8 4 0 4 9 ' 3 4 ° 1 3 ' — -€r 

In southbound lane o f highway a f t e r g r a d i n g and b e f o r e p a v i n g . 

2+ 1977 — — - - 8U°U9' 3 f ° 0 9 ' — -6s 

Area o f i n d u s t r i a l w e l l s . S i n k h o l e s smal l to moderate in s i z e . F i l l e d . 

1 1973 -1974 — — - - 8 4 ° 4 9 1 3 4 ° 0 9 ' D -Ss 

C,G,Hwy 

P , 0 

Subsidence caused major damage to b u i l d i n g 
d e c l i n e d , and was abandoned. 

Wel l about 100 f e e t away y i e l d e d muddy w a t e r , d i s c h a r g e 

( c o n t i nued) 



Table 4. I i n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

S i t e 
Number 

Source 
o f 

1 n f o r -
mat ion 

Number Date 
o f o f Dimensions ( f e e t ) 

S i n k - Occur -
h o l e s rence Length Width Depth 

Locat ion 

Long- L a t -
i tude i tude 

Topo-
g r a p h i c 
S e t t ing 

Geolog ic 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( r e e t ) 

Hyd ro Iog i c 
S e t t i n g 

Ra i n -
fa I I Depth 
P r i o r to 
to o r Water 
Dur ing Leve l 
Event ( r e e t ) 

Ac t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Ba r tow County ( c o n t i n u e d ) 

6 USGS 20+ 1970-1974 3 - 2 5 3 - 2 5 3 - 1 0 8 4 ° 5 5 ' 34° 141 V , 0 OSk 5 - 1 0 50+ 0 

Remarks: Open a r e a s a d j a c e n t and near recessed d e w a t e r i n g q u a r r y . 

Chat tooqa County 

1 USGS 1 1977 1 0 - 1 2 1 0 - 1 2 6 - 7 8 4 ° 3 1 ' 3 4 ° 2 7 ' 0 0€k - -

Remarks: In f i e l d near road. Small s i n k h o l e s r e p o r t e d to occas i o n a 1 l y "drop o u t " in f i e Ids in a r e a . 

F loyd County 

1 USGS 1 1978 -1979 3 3 - - 8 5 ° 2 0 ' 3 4 ° 0 8 1 0 € r - - llwy, Dr 

Remarks: A d j a c e n t to highway in d r a i n . 

2 USGS 

Remarks: 

1 

in 

1979 15 12 50 

p a s t u r e . 

8 5 ° 1 9 ' 3 4 ° 0 8 ' 0 €r 15 — - - — 

3 USGS 1 1979 6 6 6 8 5 ° 2 1 ' 3 4 ° 0 8 1 
- - •er - - - -

Rema r k s : In v i c i n i t y o f two o t h e r r e c e n t s i n k h o l e s . 

4 USGS 3 P r i o r to 3 - 4 3 - 4 3 - 4 
1981 

8 5 ° 1 2 ' 3 4 ° 1 6 ' 0 Mrs 4+ - - - -

Remarks: in c u l t i v a t e d f i e l d over p e r i o d o f t i m e . 

5 USGS 1 1980 4 - 5 4 - 5 1 0 - 1 2 8 5 ° 1 0 ' 3 4 ° 1 5 ' v , 0 •ec 10+ 10+ 0 

Rema r k s : in g o l f course f a i r w a y . S o i l c a v i t y e n l a r g e d wi th d e p t h . 11 was 12 t o 15 f e e t in d i a m e t e r in bo t tom. 

6 USGS 1 1978 10 -12 1 0 - 1 2 3 - 4 8 5 ° 1 2 ' 34°11 1 V •Gc 3 - 4 - -

Remarks: Water moving in bot tom. Near s t ream bank. 

( c o n t i nued) 



T a b l e 4. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Hydro log ic 
G e o l o g i c Se 11 i ng 
S e t t i ng Ac t i v -

Ra i n - i t i e s 
Depth fa 1 1 Depth o r 

Source Number Date Locat ion to P r i o r t o S t r u c -
o f o f o f Dimensions ( f e e t ) Topo- Bed- to o r W a t e r t u r e s 

S i t e Infor- S i n k - Occur - Long- L a t - g r a p h i c rock Dur ing Leve l Near 
Number mation h o l e s rence Length Width Depth i t u d e i t t ide S e t t i ng U n i t ( s ) ( f e e t ) Event ( f e e t ) S i t e 

F loyd County ( c o n t i n u e d ) 

7 USGS 1 1976 15 15 30 8 5 ° 1 4 ' 3 4 ° 1 5 ' v , o , D Mis 0 

Rema rks : In s t r e e t o v e r storm dra i n . 

8 USGS 1 1975 6 6 30 8 5 ° 1 2 1 3 4 ° 1 4 1 0 . D -6 s 0 

Rema r k s : Mi d d l e o f s t r e e t . 

9 USGS 1 1980 15 15 5 5 - 6 0 8 5 ° 1 2 ' i 340-15' D -€s 0 

Remarks: Near s i t e o f abandoned we 11. 

10 USGS 1 1974 6 - 7 6 - 7 20 8 5 ° 1 2 ' 1 3 4 ° 1 5 ' D -Gr H 

Remarks: Under house. 

11 USGS 

Rema r k s : 

3 1961 -1966 
1970, 1981 

None. 

2 - 5 2 - 5 5 - 2 0 8 5 ° 2 2 ' 3 4 ° 0 6 ' v , o , D -Gcd H ,Dr ,Hwy 

12 USGS 

Rema r k s : 

1 

In 

1960 

f i e l d . 

5 5 20 8 5 ° 2 5 ' 3 4 ° 0 5 ' 0 •Gcd 0 

13 USGS 1 P r i o r to 
1981 

4 4 4 8 5 ° 1 1 ' 3 4 ° 2 1 ' O Mfs Hwy, 0 

Rema rks : In highway near abandoned recessed q u a r r y . Has r e - o c c u r r e d s e v e r a l t i m e s . 

>rdon County 

1 USGS 2 1 9 7 1 - 1 9 7 3 , 
1977 

5 0 -
100 

5 0 -
100 

30 8 4 ° 4 3 ' 3 4 ° 2 5 1 0 , D -Gels P , 0 

Remarks: T r a i l e r p a r k . Dimensions a r e f o r f i r s t s i n k h o l e . Second was 6 f e e t in d i a m e t e r and 6 f e e t deep. 

2 USGS 2 1944 6 6 6 84 °U3 ' 34 °2U ' 0 -Gc I s 

Rema rks : In f i e l d . 

( c o n t i nued ) 



Tab le 4. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

H y d r o l o g i c 
'Geo log ic S e t t ing 

S e t t i n g Act I V -
Ra i n - i t i e s 

Depth fa 11 Depth o r 
Source Number Da t e L o c a t i o n t o P r i o r to S t r u c -

Of o f o f Dimensions ( f e e t ) Topo- Bed- t o o r Water t u r e s 
S i t e I n f o r - S i n k - Occur- Long- L a t - g r a p h i c rock Dur ing Leve l Nea r 

Number mat ion h o l e s rence Length Width Depth i t u d e i t u d e S e t t ing U n i t ( s ) ( f e e t ) Event ( f e e t ) Si t e 

Gordon County ( c o n t i n u e d ) 

3 USGS 

Rema rks : 

1 P r i o r to 20 20 30 8 5 ° 5 8 ' 3 4 ° 2 7 ' 
1980 

In highway and d r a i n . 

0 •Gc l , H w y , D r 

4 USGS 4 - - 8 4 ° 5 4 ' 3 4 ° 2 9 ' 0 , D •Gels P , G , I , H 

Rema r k s : Wel l d r i l l e d and pumped near e x i s t i n g l a k e . S i n k h o l e s o c c u r r e d 
Lake d r a i n e d . A d d i t i o n a l c o l ( a p s e o c c u r r e d under d o z i e r making 
when pumping ceased. 

in l a k e , on bank 
r e p a i r . Ground 

, and near house, 
r e p o r t e d l y s t a b i l i z e d 

Murray County 

1 USGS 3 - 4 1974 8 4 ° 4 7 ' 3 4 ° 4 3 ' 0 •Gcs P, I 

Rema r k s : C o l l a p s e in lake c o i n c i d e d w i t h pumpage o f new w e l l , 
beneath heavy equipment . R e p a i r e d , ceased pumping, 

Dur ing r e p a i r , a d d i t i o n a l 
no problems s i n c e . 

c o l l a p s e o c c u r r e d 

Polk County 

1 USGS 

Remarks: 

1 1975 5 5 10 8 5 ° 1 8 ' 3 4 ° 0 1 ' 

Exposed sewer . Arch o f s o i l c a v i t y observed . 

0 On W,0 

2 USGS 

Remarks: 

1 1976 35 25 30 8 5 0 1 7 ' 3 4 ° 0 1 1 

In y a r d o f house. 

V ,D On H, 0 

3 USGS 2 1 9 6 0 - 1 9 7 0 15 15 25 8 5 ° 1 7 ' 3 4 ° 0 1 ' D On p 

Rema r k s : S i n k h o l e s s i m i l a r in s i z e . R e p o r t e d l y formed n e a r i n d u s t r i a l we 
per day . Ceased pumping. 

I I pumping about one mi 11 ion ga1 Ions 

4 USGS 1 1975-1976 1 0 - 1 2 1 0 - 1 2 11 8 5 ° 1 7 ' 3 4 ° 0 1 ' D 0€k W 

Rema r k s : Beneath l e a k i n g sewer . Subsidence r e q u i r e d l e v e l i n g a t l a t e r d a t e . 

Cn 00 

( c o n t i nued ) 



Tab le 4. I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Si t e 
Number 

Source 
o f 

Infoi— 
ma t i on 

Number Date L o c a t i o n 
o f o f Dimensions ( f e e t ) Topo-

S i n k - Occur- Long- L a t - g r a p h i c 
ho les rence Length w i d t h Depth i t u d e i t u d e S e t t i n g 

Geo 1og i c 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t i ng 

Ra i n -
fa 1 1 Depth 
P r i o r to 
to or Water 
Dur ing Level 
Event ( f e e t ) 

AC t i V-
i t ies 
o r 

S t r u c -
t u r e s 
Nca r 
S i t e 

Polk County ( c o n t i n u e d ) 

5 USGS 1 1979 8 5 ° 1 8 ' 3 4 ° 0 0 ' V ,D On - - 0 

Rema rks : Subsidence beneath c o u r t h o u s e . F l o o r c r a c k e d , w idened, f r a c t u r i 
Ceased, not r e p a i r e d . 

ng in w a l l s . Dur ing ex tended d r y w e a t h e r . 

6 USGS 

Remarks: 

2 1979 4 4 8 - 1 0 8 5 ° 1 8 ' 3U°01 ' 

S i n k h o l e s o f s i m i l a r s i z e . Occurred nex t to "Frog Pond" d u r i n g 

On 

f l o o d ing . 

Yes 1 

7 USGS 

Remarks: 

1 P r i o r t o 6 6 8 8 5 ° 1 8 ' 3 3 ° 5 7 ' 0 
1980 

In highway over p ipe presumed to l e a k . 

Or W, Hwy 

8 USGS 1 1970 15 15 8 8 5 ° 1 6 ' 3 4 ° 0 1 ' 0 06k 8+ — P, G, 1 

Rema rks : Beneath s e t t l i n g pond f o r waste w a t e r . Occurred when w a t e r f rom w e l l was pumped i n t o new pond to t e s t i t . 

9 USGS 

Rema rks : 

1 1971-1973 8 8 — 85 o 03* 3 4 ° 0 0 ' 

D r a i n e d 1 8 - a c r e l a k e . F i l l e d w i t h c a r h u l k s and d e b r i s . R e p a i r 

On 

u n s u c c e s s f u l . 

— C, G, 1 

10 USGS 

Remarks: 

1 1946 -1947 25 25 — 8 5 ° 0 4 ' 3 4 ° 0 0 ' 0 , D 

Occurred in y a r d d u r i n g development o f new w e l l . 

06k - - P,H 

Wa 1 ke r County 

1 USGS 1 1976 50 50 120 85°22* 34°41* S , F Mu - - - -

Remarks: C o l l a p s e r e s u l t e d from f a i l u r e o f dome p i t r o o f in bedrock o r e r o s i o n o f overburden through opening in i t . 

2 USGS 

Rema rks : 

25± 1977 -1980 1 - 2 5 1 - 2 5 20 8 5 ° 1 8 ' 3 4 ° 5 0 ' V , 0 , D 

P r i o r to 1981. In area o f l a r g e g r o u n d - w a t e r w i t h d r a w a l s . 

Oc — — P 

( c o n t i nued ) 



T a b l e 4. i n v e n t o r y or s i n k h o l e o c c u r r e n c e in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long- L a t -
i tude i tude 

Topo-
g raph i c 
S e t t i ng 

Geolog ic 
S e t t i ng 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t i n g 

Ra i n -fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t i v -
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Wa lker Count.v ( c o n t i n u e d ) 

3 USGS 

Remarks: 

W h i t f i e l d County 

1 USGS 

Rema rks : 

USGS 

Remarks: 

USGS 

Rema rks : 

3 - 4 P r i o r to 
1980 

8 5 ° 2 3 1 3 4 ° 4 5 ' On 

S i z e s r e p o r t e d to be medium to l a r g e . Pumpage from w e l l s r e p o r t e d to range from 750 to 2 , 5 0 0 gpm. 
Ground r e p o r t e d to s t a b i l i z e when pumpage was l i m i t e d to 600 gpm per w e l l . 

3 - 4 3 - 4 12 8 4 ° 5 7 1 3 4 ° 5 5 ' •Gcsl 12+ 12+ 
C o l l a p s e in a r c h o f s o i l c a v i t y . At depth o f 12 f e e t , the s o i l c a v i t y e n l a r g e d t o a d i a m e t e r o f 
15 to 25 f e e t . 

6 - 7 1977-1978 3 - 2 0 3 - 2 0 1 - 3 0 + 8 4 ° 5 8 ' 3 4 ° 4 5 ' 

A c t i v i t y r e p o r t e d to cease when pumping ceased. 

1 1956-1961 2 - 3 2 - 3 12 8 4 ° 5 8 ' 3 4 ° 4 5 ' 

-€cs I 

•€cs I 12+ 

30 

12+ 
C o l l a p s e in a r c h o f s o i l c a v i t y . At depth o f 12 f e e t , the s o i l c a v i t y e n l a r g e d to a d i a m e t e r o f 
12 to 15 f e e t . 

Oi 
o 



T a b l e I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

S i t e number: Numbers correspond t o those in P l a t e 3 . 

Source o f i n f o r m a t i o n : C. C i t y 
CA/CE, County Agent a n d / o r County E x e c u t i v e 
CDC, C i v i l Defense C o o r d i n a t o r 
CDOT, County Highway Department 
SCS, S o i l C o n s e r v a t i o n S e r v i c e 
TDG, Tennessee D i v i s i o n o f Geology 
TDOT, Tennessee Department o f T r a n s p o r t a t i o n 
TDSWM, Tennessee Department o f H e a l t h and Env i ronment , 

D i v i s i o n o f S o l i d Waste Management 
USGS, F i l e s o f U .S . G e o l o g i c a l Survey 

Topographic s e t t i n g ; D, d e v e l o p e d ; F, f o r e s t ; H, h i l l t o p ; 0 , open; S, s l o p e ; V , v a l l e y o r f l a t . 

G e o l o g i c s e t t i n g : 

•Cu, U n i c o i Format ion Och, 
€ h e , Hesse Sandstone Opm, 
€ h k , Honaker D o l o m i t e Ord, 
•Ccr, Copper Ridge Do lomi te Obh, 
•Cpv, Pumpkin V a l l e y Sha le Ou, 
C r t , Rut I edge Limestone 
•6m, M a r y v i l l e Limestone Mfp, 
€ n , N o l i c h u c k y Sha le Mg, 
€mr , M a r y v i l l e , R o g e r s v i I l e , and Rut ledge Format ions Mn, 
€mn, M a y n a r d v i l l e L imestone Mm, 
€ c u , M a y n a r d v i l l e Limestone and N o l i c h u c k y Sha le Mbh, 
- 6 c l , € p v , -emr, and e c u U n d i f f e r e n t i a t e d Mp, 
•Cc, Conasauga Group 

Pco, 
O l c , Longview, Chepul tepec U n d i f f e r e n t i a t e d P s l , 
On, Newala Format ion 
Oc, Chepul tepec D o l o m i t e 
O I v , Longview Do lomi te 
Ok, K i n g s p o r t Format ion 
Oma, Mascot Do lomi te 
One, Oc, 0 1 v , OK, and Oma U n d i f f e r e n t i a t e d 
OCk, Knox Group 
Osv, S e v i e r Sha le 
Oa, Athens Shale 
Oh, Ho ls ton Format ion 
0 0 , O t t o s e e Shale 
0 1 , L e n i o r Limestone 

Chickamauga Group 
P i e r c e and M u r f r e e s b o r o L imestones 
R i d l e y L imestone 
Bigby-Cannon Limestone and Hermi tage Format ion 
S e q u a t c h i e , L e i p e r s , Inman, and Catheys Format ions 

F o r t Payne Format ion 
G r a i n g e r Format ion 
Newman Format ion 
Monteag le L imestone 
Bangor L imestone and H a r t s e l l e Format ion 
Pennington Format ion 

Crab Orchard Mounta ins Group 
S l a t e s t o n e Format ion 

A c t i v i t i e s o r s t r u c t u r e s near s i t e : B, b l a s t i n g , C, 
Hwy, h ighway; I. 
nea rby we I I ; W, 

c o n s t r u c t i o n ; D, d i t c h i n g ; 
impounding o r pond ing; 0 , 

w a t e r o r sewer I i n e . 

Dr , d r a i n ; G, g r a d i n g ; H, house; 
o t h e r ( s e e r e m a r k s ) ; p, pumping o f 

(continued) 



T a b l e 4 . I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long-
i tude 

L a t -
i tude 

Topo-
graph ic 
S e t t i ng 

' Geo log ic 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro Iog i c 
S e t t i ng 

Ra i n -fa I I Prior 
to o r 
Dur ing 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Act iV-
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Anderson County 

1 TDSWM 

Rema rks : 

2 TDSWM 

Rema rks : 

3 TDOT 

Rema r k s : 

4 TDOT 

Rema r k s : 

5 TDOT 

Rema r k s : 

6 CDOT 

Rema rks : 

7 COOT 

Rema r k s : 

Bledsoe County 

1 SCS 

Rema r k s : 

1 4 / 4 / 8 1 20 20 5 - 6 8 4 ° 0 2 ' 3 6 ° 0 7 ' H , 0 , D -Gcr 50+ Yes 70+ C,C, 1 ,0 

S a n i t a r y l a n d f i l l . Base o f g r a d i n g in area was a l l o w e d to e l e v a t i o n o f 1 , 0 4 0 f e e t ( e s t i m a t e d 15 to 20 
f e e t to reach t h i s l e v e l ) . Seepage in a d j a c e n t area a l s o noted in 1985 . R a i n f a l l t r i g g e r e d c o l l a p s e 
in graded area where ponding o c c u r r e d . L a t e r , p i p i n g ( s m a l l d i a m e t e r ) o c c u r r e d in s i l t t r a p a s s o c i a t e d 

wi t h the I a n d f i I I . 

1 1980 8 4 ° 1 2 1 36 °03 1 S , 0 Och 10 Yes C,G, I 

E x t e n s i o n o f o l d Anderson County L a n d f i l l . Area o f expans ion was c l e a r e d , e x c a v a t e d to p e r m i t t e d g r a d e , 
and a few days l a t e r i t r a i n e d and a p i p e a few inches in d i a m e t e r ( v e r y smnI I ) o c c u r r e d . Mud from 
g r a d i n g e x c a v a t i o n e n t e r e d p i p e and d i s c h a r g e d in deve loped a r e a . T h i s o l d l a n d f i l l was p l a c e d o v e r 
s i n k h o l e s . 

1 5 / 1 9 8 6 84°06* 3 6 ° 1 0 ' 

C o l l a p s e o c c u r r e d in southbound lane o f S t a t e Highway 61 
R e p a i r made by DOT. 

0 , D One 

Requ i red 10 tons o f shot ro :k t o f i l l 

Hwy 

1 1984 8 8 15 8 4 ° 1 8 1 3 6 ° 0 0 ' S , 0 , D 0€k 3 

Under sewer and between two s i n k h o l e s . 

1 1982 20 20 30 8 4 ° 0 8 ' 3 6 ° 0 9 ' V , 0 , D 0€k 30+ 

Nearby w a t e r l i n e not i n v o l v e d . D i t c h a long road proDable source o f w a t e r . 

1 1981 10 10 6 8 4 ° 0 9 1 3 6 ° 0 8 ' S , D , 0 € c r 

C o l l a p s e occur red near s s u b d i v i s i o n . 

1 1946 10 10 6 8 4 ° 1 0 ' 3 6 ° 0 5 ' V , 0 €mn 

A team o f oxen was p u l l i n g a wagon across a p a s t u r e . C o l l a p s e o c c u r r e d under the wagon. 

3 + 

30+ 

1 1985 

In h ighway. 

15 15 30 8 5 ° 1 0 " 3 5 ° 3 9 ' 

( c o n t i nued ) 

Mp P, Hwy 

ro 

W,Hwy,Dr 



T a b l e 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

S i t e 
Number 

Source 
o f 

I n f o r -
mat ion 

Number Date 
o f o f 

S i n k - Occur -
h o l e s rence 

L o c a t i o n 
Dimensions ( f e e t ) 

Long- L a t -
Length Width Depth i t u d e i t u d e 

Topo-
g raph i c 
S e t t i n g 

Geo log i c 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i ng 

Ra i n -
fa 1 1 Depth 
P r i o r to 
to o r Wa te r 
Dur ing Level 
Event ( f e e t ) 

Ac t i v -
i t i es 
o r 

s t r u c -
t u r e s 
Nea r 
3 i t e 

Bledsoe County ( c o n t i nued) 

2 SCS 1 1979 15 15 20 8 5 ° 1 0 ' 3 5 ° 3 8 ' V One — - - - -

3 SCS 1 1984 3 3 30 8 5 ° 1 9 ' 35°28* H Opm,Ord - - — - -

Blount County 

l SCS 1 9 / 4 / 7 0 2 2 - - 84 °01 1 3 5 ° 4 8 ' V , 0 , D 06 k 9 . 5 No 10 C , 0 

Rema rks Occurred when s o i l c a v i t y was encounte red whi le e x c a v a t i n g w i t h backhoe. 

2 SCS 

Remarks 

6 1985 

: In p a s t u r e . 

4 - 1 0 4 - 1 0 15 83°46* 3 5 ° 4 9 ' V , 0 One — No 

3 CA/CE 

Remarks 

3 

: In p a s t u r e . 

8 4 ° 0 4 ' 3 5 ° 4 4 ' S , 0 One — — - -

4 CA/CE 1 4 4 - - 8 4 ° 0 1 1 3 5 ° 4 6 ' V , 0 €mr - - No W,Hwy 

Remarks: i In i n d u s t r i a l p a r k . D i v e r t e d d r a i n a g e i n t o c o l l a p s e a f t e r o c c u r r e n c e . 

5 CDOT 1 1974 -1976 12 12 20 8 4 ° 0 3 1 3 5 ° 4 9 ' V ,D € u 20 No 20+ Hwy, 0 

Rema rks: Occurred in road near r a i l r o a d . 

6 TDOT 2 6 / 9 / 8 6 2 2 10 8 3 ° 5 3 * 3 5 ° 4 5 ' H, 0 6 c r o r 
One 

10 Yes 10+ C,Hwy,D 

Remarks: In d i t c h d u r i n g c o n s t r u c t i o n . Nearby w e l l r e p o r t e d l y mudd ied up and went d r y . 

Brad l e v Count.v 

1 SCS 2 - 3 1982 o r 
1983 

10 -15 10 -15 1 5 - 2 0 8 4 ° 4 8 ' 3 5 ° 1 1 ' v , o •ecr 20+ Yes 20+ 0 

Remarks: C o l l a p s e o c c u r r e d under combine in a f a r m e r ' s p a s t u r e . Area o f n a t u r a l s i n k h o l e deve lopment . 

( c o n t i nued) 



Tab le 4. I i n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee . 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Wid th Depth 

Locat ion 

Long-
i t u d e 

L a t -
i t u d e 

Topo-
g raph ic 
S e t t i ng 

Geo log ic 
S e t t i ng 

Unit(s) 

Depth 
to 

Bed-
rock 

( f e e t ) 

Hyd r o I o g ic 
S e t t i n g 

Ra i n -
ra I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve I 

{ f e e t ) 

Ac t i v -
i t ies 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

B r a d l e y Count.v ( c o n t i n u e d ) 

2 SCS 

Remarks: 

3 SCS 

Remarks: 

14 SCS 

Rema rks : 

5 SCS 

Remarks: 

6 SCS 

Remarks: 

7 CDOT 

Remarks: 

Campbell County 

1 TDOT 

Rema rks : 

1 + 1975 10-15 10 -15 15 8 4 ° 4 7 ' 35®1V S , 0 € c r , 
•6mn 

15+ Yes 15+ 

C o l l a p s e o c c u r r e d under a fa rm t r a c t o r . S e v e r a l s i n k h o l e s o c c u r r e d in p a s t u r e . Farm equipment 
has f a l l e n i n t o c o l l a p s e s on t h i s farm on more than one o c c a s i o n . Area o f a c t i v e s i n k h o l e 
deve lopment . 

1 1974 40 8 4 ° 5 0 ' 3 5 ° 1 1 ' V , 0 €cl 12+ 40+ 

Farm pond ( c o n s t r u c t e d in 1972) c o l l a p s e d and d r a i n e d in 1974. Success fu l r e p a i r a c h i e v e d by 
g r o u t i n g . F i l l e d now. O r i g i n a l l y per formed some e x c a v a t i o n in f l o o r o f pond. 

1983 3 - 4 3 - 4 40± 8 4 ° 5 0 ' 35°11 ' S , 0 •6cr 1 + Yes 1 5 - 2 0 ± 

Near s p r i n g a t edge o f woods where w a t e r supply is o b t a i n e d . N a t u r a l a c t i v e s i n k h o l e a r e a . 
Bou lders w i t h i n 1 f o o t o f land s u r f a c e . 

1 12 12 12-15 8 4 ° 4 5 ' 35 °11 ' V , 0 €mn 19+ No C ,G ,D 

C o l l a p s e o c c u r r e d under f r o n t - e n d loader be ing used to c o n s t r u c t c u t o f f t r e n c h f o r l a k e . 
Backhoe had been used to e x c a v a t e s t ream o f w a t e r e a r l i e r . Water l e v e l a t land s u r f a c e 
in s i n k h o l e . 

1 1 9 7 8 - 1 9 8 0 20 20 — 8 4 ° 5 6 ' 3 5 ° 0 4 ' 0 -Cmn - - Yes 0 O 

C o l l a p s e o c c u r r e d in a cow p a s t u r e . Water l e v e l a t land s u r f a c e in c o l l a p s e . 

1 Spr ing 1984 15 15 — 8 4 ° 5 6 ' 3 5 ° 0 1 ' V , 0 , D -emn — - - - - P,W,H 

C o l l a p s e o c c u r r e d in a p a s t u r e near f o u r houses. R e p o r t e d l y v e r y deep. F i n a l l y f i l l e d w i t h d i r t . 
Nearby w a t e r w e l l is 86 f e e t deep and has never pumped d r y . 

1 1965 10 10 20+ 8 4 ° 1 2 ' 3 6 ° 1 6 ' 0 , D Och/Mfp - - - - - - Hwy 

In northbound lane o f i n t e r s t a t e 75 . A c t i v e . S i n k h o l e has been r e p a i r e d numerous t i m e s . 

cn •e-

( c o n t i nued) 



T a b l e I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion h o l e s rence 

Dimensions ( F e e t ) 

Length Wid th Depth 

L o c a t i o n 

Long-
i tude 

L a t -
i tude 

Topo-
graph ic 
S e t t i n g 

Geo l o g i c 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro log ic 
S e t t i ng 

Ra i n -fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t i v -
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Campbell county ( c o n t i n u e d ) 

W i n t e r 
1985 

TOOT 1 1981 

Remarks: 

TDOT 1 

Remarks: 

TDOT 1 1982 

Rema rks : 

TDOT 1 1945 

Remarks: 

8 4 ° 1 7 ' 3 6 ° 2 5 ' O.D Psl Hwy 

On edge o f southbound lane o f I n t e r s t a t e 75 . R e p o r t e d l y v e r y deep. R e p a i r e d by f i l l i n g w i t h a s p h a l t . 

8 4 ° 0 3 ' 3 6 ° 2 5 ' 0,D Och 

C o l l a p s e o c c u r r e d in southbound lane o f Highway 6 3 . Small in s i z e . R e p a i r e d by TDOT. 

8 4 ° 0 0 ' 3 6 ° 2 6 ' 

C o l l a p s e o c c u r r e d in northbound lane o f Highway 6 3 . 

30+ 8 4 ° 0 6 ' 3 6 ° 3 5 ' 

0 , D 

0 , D 

Och 

Psl 

Hwy 

Hwy 

Hwy 

C o l l a p s e o c c u r r e d near a c r e e k channel and r e p o r t e d l y has been s u b s i d i n g f o r more than 40 y e a r s . 
P r e s e n t l y o v e r 30 f e e t o f subs idence . 

C a r t e r County 

USGS; 
AI len ( 1 9 6 9 ) 

3+ 1 9 4 0 ' s 2 5 - 4 0 8 2 ° 1 4 ' 3 6 ° 2 2 ' V ,D € h k , -Gr 2 5 - 4 0 W,0 

Remarks: 

C l a i b o r n e County 

1 TDOT 

Remarks: 

2 CDOT 

Remarks: 

Rayon p l a n t in E l i z a b e t h t o n , Tennessee. Numerous c o l l a p s e s . C o n c r e t e f l o o r and m a c h i n e r y dropped 
25 t o 40 f e e t i n t o open s o i l c a v i t y be low. Immediate cause a t t r i b u t e d to leakage o f underground 
p i p e s . P o s s i b l y augmented by changes in l e v e l o f nearby r i v e r . 

1977 12 12 20 8 3 ° 3 9 ' 3 6 ° 3 3 1 V.O Och Yes 19 

N a t u r a l s i n k h o l e a r e a . S e v e r a l inches o f r a i n caused f l o o d i n g . S i n k h o l e formed in c l e a r e d 
a rea near edge o f f o r e s t . 

1977 2 5 - 3 0 2 5 - 3 0 12 -15 8 3 ° 4 3 ' 3 6 ° 2 5 ' V , 0 Onc/Gcr Yes 

Near pond. Probab ly a l a r g e s i n k h o l e ; r e p o r t e d l y has no bot tom. 

CT> Ln 

( c o n t i n u e d ) 



T a b l e 4 . I i n v e n t o r y of s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f Dimens 

S i n k - Occur -
h o l e s rence Length 1 

ions ( f e e t ) 

Width Depth 

<,0031 ion 

Long- L a t -
i t u d e i t u d e 

Topo-
g r a p h i c 
S e t t i ng 

'Geo 1og i c 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd ro1og i c 
S e t t ing 

Ra i n -
fa 1 1 Depth 
P r i o r to 
to o r Water 
Dur ing Leve l 
Event ( f e e t ) 

Act i v -
i t ies 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

C l a i b o r n e County ( c o n t i nued) 

3 CDOT 1 1984 10 8 12 8 3 ° 3 7 ' 3 6 ° 3 0 ' S.O 01c 8 - 1 0 Yes N 

Remarks: Occurred during f l o o d o f 1984. P r e s e n t l y a l a r g e p o r t i o n o f : storm r u n o r r d r a i n s i n t o s i n k h o l e . 

4 CDOT 1 1977 20 20 12 -15 8 3 ° 3 4 1 3 6 ° 2 7 ' V , 0 On/Olc Yes N 

Rema r k s : Occurred d u r i n g heavy r a i n . There is 
c u r r e n t l y a c t i v e w i t h minor c o l l a p s e s 

one m a j o r c o l l a p s e w i t h numerous s m a l l e r ones. The a rea i s 

5 CDOT 1 1975 15 12 3 - 4 + 83 ° 3 7 ' 3 6 ° 2 5 ' S , 0 Olc Yes 1 

Rema r k s : Two days a f t e r the pond 
s ince been d r a i n e d . 

was dug a v e r y hard ra i n f e 1 1 and t h e c o l l a p s e o c c u r r e d . The pond has 

6 TDOT 1 1971 25 25 8 8 3 a 2 3 ' 3 6 ° 2 5 ' S , 0 On/Olc - - N 

Cocke County 

1 SCS 

Rema rks : 

2+ 1985 20 

S u b d i v i s i o n nearby . 

20 15 8 3 ° 0 5 1 3 6 ° 0 0 ' D 0€k Yes 0 

2 SCS 

Rema r k s : 

1 1985 20 

Under b a r n . 

20 1 - 8 3 ° 0 7 ' 3 5 ° 5 9 ' S , 0 0€k 20+ Yes 20+ 0 

3 TDOT 1 P r i o r t o 
1986 

— 8 3 ° 0 8 ' 3 6 ° 0 0 ' 0 0€k - - Hwy 

Rema r k s : On s h o u l d e r o f h ighway. Dimensions not a v a i l a b l e . 

4 TDOT 3 1986 1 0 - 1 2 8 3 ° 1 2 ' 3 5 ° 5 6 1 0 , D 06 k 8 — Hwy 

Rema r k s : S i n k h o l e s a c t i v e f o r some t i m e . L a t e s t r e p a i r in 1986 

5 TDOT 1 1975 25 20 12 33 °13 1 3 5 ° 5 6 ' 0 , D 06k — Hwy 

Rema r k s : In midd le o f h ighway. 

( c o n t i nued) 



T a b l e 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - o c c u r -
ho) es rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long-
i tude 

L a t -
i tude 

Topo-
graph ic 
S e t t i ng 

G e o l o g i c 
S e t t i ng 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t ing 

Ra i n -
fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

D e p t h 
to 

Wa t e r 
Leve I 

( f e e t ) 

Act i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

Cumberland County 

1 SCS 

Remarks: 

G r a i n g e r County 

1 CA 

Remarks: 

2 CA 

Remarks: 
3 CA 

Remarks; 

4 CA 

Remarks: 

5 SCS; CA 

Remarks: 

6 SCS; CA 

Rema rks : 

4 4 5 8 5 ° 1 0 ' 3 5 ° 5 1 1 0 , F Pco 5+ No 

Numerous s i n k h o l e s have o c c u r r e d in the n a t u r a l d r a i n a g e way o f a p a s t u r e and woods. 

2+ S p r i n g 
1984 -1985 

5+ 

1 W i n t e r 
1985 

10 8 3 ° 3 7 1 3 6 ° 1 5 ' 0 € r / € p v 10+ 

C o l l a p s e o c c u r r e d in a p a s t u r e . Severa l loads o f d i r t were used t o f i l l s i n k h o l e t o land s u r f a c e . 
B e l l shaped. 

W i n t e r 
1985 

10± 

C o l l a p s e o c c u r r e d in a p a s t u r e , 

1 1981 2 2 10 

8 3 ° 2 8 ' 3 6 ° 1 6 ' 

8 3 ° 2 9 ' 3 6 ° 1 7 

•6cr 

€ m / € n 

C o l l a p s e o c c u r r e d in wooded area near p a s t u r e . Newborn c a l f f e l l i n t o c o l l a p s e and found two 
days l a t e r . 

1 - - - 8 3 ° 3 4 ' 36°16' O 
C o l l a p s e o c c u r r e d in a f i e l d f o l l o w i n g heavy p r e c i p i t a t i o n . 

1 1 1 1 + 8 3 ° 2 8 ' 3 6 ° 1 4 ' 0 , D 

-Gmr/-Gpv — 

•6c r 

Yes 

S i n k h o l e o c c u r r e d in edge o f fa rm pond. Bedrock exposed a t end o f pond where opening o c c u r r e d . 
Pond d r a i n e d . 

8 3 ° 3 4 1 3 6 ° 1 3 ' 0 , D €cr 
S i n k h o l e o c c u r r e d in farm pond. Dra ined pond to l e v e l o f s i n k h o l e . S i z e o f s i n k h o l e r e p o r t e d 
to be smaI I . 

•vl 

( c o n t i nued ) 



Tab le 4 . I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur -
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

L o n g -
i t i lde 

L a t -
i tude 

Topo-
g r a p h i c 
S e t t i ng 

' Geo log ic 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro log ic 
S e t t ing 

Ra i n -fa I I 
P r i o r 
to o r 
Dur ing 
Event 

Depth 
t o 

Water 
Leve I 

( f e e t ) 

Ac t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
s i t e 

G r a i n g e r County ( c o n t i n u e d ) 

7 CA 

Rema r k s : 

8 CA 

Rema rks : 

9 TDOT 

Rema r k s : 

10 TDOT 

Rema rks : 

Greene County 

1 SCS 

Rema r k s : 

2 CDOT 

Rema rks : 

Hamblen Count.v 

1 TDOT 

Rema r k s : 

1 1981 - - — - - 8 3 * 3 2 ' 3 6 ° 1 2 ' 0 , D One 

S i n k h o l e deve loped in bottom o f a farm pond and d r a i n e d . S i n k h o l e was r e p o r t e d l y l a r g e . 

1 1960 83 ° 3 4 ' 3 6 ° 1 2 ' 0,0 

C o l l a p s e o c c u r r e d under c o r n e r o f a house d u r i n g c o n s t r u c t i o n , 
suppor t beams and c o n c r e t e . S t a b l e s i n c e r e p a i r . 

-6c r 

C o l l a p s e r e p a i r e d us ing s t e e l 

12 10 1 1984 12 

N a t u r a l s i n k h o l e . 

1 7 / 1 9 8 6 5 5 10 

Ex tend ing w a t e r l i n e , e x c a v a t i n g . 

83°37" 3 6 ° 1 5 ' S , V , 0 

83 ° 3 2 1 3 6 ° 1 7 1 S , 0 

-Crt 

- 6 r t 

10+ 10+ 

5 1977 — — - - 8 2 ° 4 5 1 3 6 ° 0 4 ' 0 , D 06k 

F i v e s i n k h o l e s c o l l a p s e d near a house. Each s i n k h o l e was r e p o r t e d l y smal l in s i z e . 

3 1984 40 30 30 8 2 ° 5 9 ' 3 6 ° 1 1 ' S.O O c / O l v - - Yes 

C o l l a p s e in d i r t road. F i l l e d w i t h as many as 40 t r u c k loads o f m a t e r i a l . R e c o l l a p s e d in 
August 1986. A c t i v e . O ther smal l s i n k h o l e s n e a r b y . 

2+ 1984 6 - 7 6 - 7 12 8 3 ° 2 2 ' 3 6 ° 1 1 1 V , 0 , D O lc /On 5+ 

USGS; TDOT 1 1 2 / 3 / 8 2 32 25 35 8 3 ° 2 2 ' 3 6 ° 1 2 ' 11,0,D -6cr 60 - - 35+ 

Rema r k s : C o l l a p s e under s e p t i c system near house. House was r e l o c a t e d . Nearby l e a k i n g swimming p o o l . 

( c o n t i nued) 

Hwy 

o> 
oo 

S e v e r a l s i n k h o l e s a t t h i s l o c a t i o n . Most r e c e n t in 198U. R e c u r r i n g c o l l a p s e s s t a r t e d p r i o r to 
1972. Dra inage from c o n s t r u c t i o n and area deve lopment . S i t e d e s c r i p t i o n in Moore, H a r r y , 1980 , 
p. 4 9 . 

C,Hwy,D r 

H, 0 



T a b l e 4. I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - o c c u r -
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long-
i tude 

L a t -
i tude 

Topo-
graph i c 
S e t t ing 

Geo logic Sett i ng 

U n i t ( s ) 

Depth 
to 

Bed-
rock 

( f e e t ) 

Hyd r o l o g i c 
S e t t i n g 

Ra i n -fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Wa t e r 
Leve I 

( f e e t ) 

Ac 11 v -
i t i e s 
o r 

S t r u c -
t u res 
Near 
S i t e 

Hamblen County ( c o n t i n u e d ) 

10 

TDOT 

Rema rks : 

TDOT 

Rema r k s : 

TDOT 

Remarks: 

CDC 

Remarks: 

CDC 

Rema rks : 

CDC 

Rema rks : 

CDC 

Rema rks : 

CDC 

Rema rks : 

1 6 / 1 9 8 4 50 50 0.5 8 3 ° 2 3 ' 3 6 ° 1 0 ' 

Subsidence under house; b u i l t in s i n k h o l e t h a t was f i l l e d , 
in ha I f . 

V , 0 , D 06k 0 . 5 + 

Runof f from g u t t e r s . 

Yes 0 . 5 + 

House c r a c k e d 

C, II 

3 - 4 1982 4 - 1 0 4 - 1 0 5 - 1 5 8 3 ° 1 3 1 36°09* H , 0 , D 06k 15+ Yes 15+ C,Hwy,D r 

Under and a d j a c e n t to county road near S t a t e Highway 160 and I n t e r s t a t e 8 1 . D r a i n a g e c o n t r i b u t e d 
by h ighway. Dur ing o r a f t e r heavy r a i n . 

2 1983 

In d i t c h \ i ne . 

1 1981 

A c t i v e s i n c e 1981 o r e a r l i e r . 

1 1986 

Reported to be l a r g e in s i z e . 

3 5 / 1 9 8 4 6 8 

3 - 2 0 3 - 2 0 5 - 2 0 8 3 ° 1 6 ' 3 6 ° 1 3 ' H , D , 0 06k 15 — 20+ 

I n t e r c h a n g e o f U . S . Highway 25 East and U . S . Highway 11 E a s t . 

20 2 0 - 3 0 30 8 3 ° 2 5 1 3 6 ° 0 9 ' V , 0 , D Ok 30+ — 30+ 

Reported as r e c u r r i n g prob lem. In h ighway. 

8 3 " 2 3 ' 3 6 ° 1 0 ' V , 0 Oma 

May have been a c t i v e f o r s e v e r a l y e a r s . Near M o r r i s t o w n a i r p o r t . 

35 8 3 ° 2 1 ' 3 6 ° 1 0 ' V Oc - - Yes 

C o l l a p s e o c c u r r e d d u r i n g o r a f t e r a f l a s h f l o o d r e s u l t i n g from ponding in a t o p o g r a p h i c low 
a r e a . Three s i n k h o l e s in a r e a , l a r g e s t 6 x 8 x 35 f e e t . R e p o r t e d l y a t t a c h e d to a l a r g e 
cave system. 

1 5 / 1 9 8 4 8 3 ° 2 1 ' 3 6 ° 1 0 ' Oma Yes 

C o l l a p s e o c c u r r e d d u r i n g Flood e v e n t . Water ( f l o o d w a t e r ) was pumped i n t o s i n k h o l e and pumped 
w a t e r was observed to d i s c h a r g e a t land s u r f a c e s e v e r a l hundred f e e t away. 

1980 
1982 

15 
30 

15 
40 

50 
20 

8 3 ° 2 3 ' 3 6 ° 1 1 ' Ok 

Hwy,Dr 

Hwy 

CT* v£> 

Vi.Hwy 

C o l l a p s e s o c c u r r e d a long S t a t e Highway 11 E a s t . C o l l a p s e in 1982 deve loped from l e a k i n g w a t e r 
l i n e . C o l l a p s e d p o r t i o n o f highway. Requ i red l a r g e volume o f f i l l m a t e r i a l . S i n k h o l e c o l l a p s e 
in 1980 was under two lanes o f h ighway. 

( c o n t i nued) 



Tab le I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur -
Number mat ion ho les rence 

Dimensions ( f e e t ) 

Length Width Depth 

Location 

Long-
i tude 

L a t -
i tude 

Topo-
g r a p h i c 
S e t t ing 

Geo Iog ic 
S e t t 

U n i t ( s ) 

Hydro I og ic 
S e t t i ng 

ng Ac t i v 
Ra i n - i t i es 

Depth fa I I Depth o r 
to P r i o r to S t r u c 

Bed- to o r Wa t e r tu res 
rock Du r i ng Leve 1 Nea r 

( f e e t ) Event ( f e e t ) Si t e 

Hamblen County (continued) 

11 

12 

13 

14 

15 

16 

17 

18 

CDC 

Rema rks : 

CDC 

Remarks: 

CDC 

Rema rks: 

CDC 

Remarks: 

CDC 

Remarks: 

CDC 

Rema rks : 

CDC 

Rema rks : 

CDC Rema rks : 

1 6 - 7 / 1 9 8 4 8 9 4 8 3 ° 2 3 ' 3 6 ° 1 1 ' 0 , D € c r 4+ No 4+ 

C o l l a p s e o c c u r r e d in back y a r d in r e s i d e n t i a l s e c t i o n . B e l l shaped. 

1 1986 3 3 8 83 ° 2 2 ' 36 ° 11' 0 , D Ok 8+ Yes 8+ 

C o l l a p s e o c c u r r e d in f r o n t lawn o f house a f t e r heavy r a i n . Landowner r e p o r t e d doors and windows 
o f house jammed. Requi red e l e v e n tons o f g r a v e l to f i l l c o l l a p s e . No r e c u r r e n c e . 

1983 and 
1985 

20 30 50 8 3 ° 2 1 ' 3 6 ° 1 2 ' 0 , D Ok,Oma 

A cave system was r e p o r t e d t o be p r e s e n t a t depth in the 1985 s i n k h o l e . Requ i red 2 , 0 0 0 tons o f 
rock to f i l l s i n k h o l e . C o l l a p s e in 1983 o c c u r r e d 300 f e e t from 1985 c o l l a p s e . Both o c c u r r e d on 
S t a t e Highway 11 E a s t . 

1 7 / 1 9 8 6 8 3 ° 2 1 ' 3 6 ° 1 2 ' D, 0 Oma 

C o l l a p s e o c c u r r e d in the y a r d o f a house near i n t e r s e c t i o n o f Andrew Jackson Highway and Bel lwood 
Road. 

2+ 6 / 1 9 8 6 - - — - - 8 3 ° 2 3 ' 3 6 ° 1 2 ' V -€cr 

R e p o r t e d l y , numerous c o l l a p s e s have o c c u r r e d in Panther Creek o f f the Cameron Road loop. 

2 - - 2 2 - - 8 3 ° 2 4 1 3 6 ° 1 2 ' V -6cr 

C o l l a p s e occur red in Panther Creek , and d r a i n e d a nearby t r o u t pond and Panther C r e e k . 
S i n k h o l e s r e p o r t e d l y plugged themselves w i t h s i l t . 

15 20 8 3 " 2 5 1 3 6 ° 1 2 ' •6cr 
C o l l a p s e occur red in f a r m e r ' s p a s t u r e where numerous wet a r e a s had been n o t e d . S i n k h o l e was 
be I I shaped. 

1 P r i o r to 
1986 

40 50 8 3 ° 1 8 ' 36°13 ' 0 , D Oc 

C o l l a p s e occur red s e v e r a l y e a r s p r i o r to 1986 and remains a c t i v e . In home o w n e r ' s back y a r d . 

(cont i nued) 



Tab le 4 . I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Si t e 
Numbe r 

Source 
o f 

I n f o r -
mat ion 

Number Date L o c a t i o n 
o f o f Dimensions ( f e e t ) 

S i n k - Occur- Long- L a t -
ho les rence Length Width Depth i t u d e i t u d e 

Topo-
graph i c 
S e t t i ng 

Geo log ic 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t ing 

Ra i n -
fa 1 1 Depth 
P r i o r to 
to o r Water 
Dur ing Level 
Event ( f e e t ) 

Act i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Hamblen Countv ( cont i nued) 

19 CDC 

Rema rks: 

1 7 / 1 9 8 6 2 2 5 83°17* 3 6 ° 1 3 ' 

C o l l a p s e occur red in s t r e e t in f r o n t o f C i t y H a l l . 

V , 0 , D Ok — - — H 

20 CDC 1 Summer o f 2 3 5 8 3 ° 1 7 ' 3 6 ° 1 3 ' 
1984 

O, D Oma - - D r , H 

Rema rks : Subsidence occur red under an o l d c i s t e r n . C i t y w a t e r l i n e s observed in bot tom. 

21 CDC 1 6 / 2 6 / 3 6 15 15 10-15 8 3 ° 1 5 ' 3 6 ° 1 3 ' 0 , D Ok - - Hwy 

Rema rks: I n t e r s e c t i o n o f M o r r i s Boulevard and A p p a l a c h i a n Highway south o f f loop. 

22 CDC 

Rema rks: 

1 P r i o r t o 10 10 — 8 3 ° 1 7 ' 3 6 ° 1 6 ' 
1986 

In county-owned p a r k . 

v,o O c / « c r 0 

23 CDC 

Rema rks : 

4 4 / 1 9 8 3 8 3 ° 1 6 ' 3 6 ° 1 6 ' 

A l l f o u r c o l l a p s e s were r e p o r t e d l y smal l in s i z e . 

0 , D O c / € c r — - — Hwy 

21 CDC 1 8 / 3 / 8 5 — — — 8 3 ° 1 9 1 3 6 0 1 4 ' 0 , D O c / o i v Yes 0 
Rema rks: Large subsidence under an o l d shopping c e n t e r b u i l d i 

B u i l d i n g c o l l a p s e d as a r e s u l t o f subs idence . 
ng. Severe t h u n d e r s t o r m preceded subs idence . 

25 USGS 1 1976 20 20 10 8 3 ° 2 2 ' 3 6 ° 1 1 ' v,o On - - Dr 

Rema rks : Near n o r t h e a s t end o f a i r p o r t runway. Deepened c o l l a p s e to t h r o a t in bedrock , 
f i l l e d to land s u r f a c e . 

p lugged w i t h cement, 

26 USGS 3+ 1962-1980 4 - 2 0 4 - 2 0 35 8 3 ° 1 9 ' 3 6 ° 1 2 ' D On 20+ - - 0 

Rema rks : A d j a c e n t to and under i n d u s t r i a l b u i l d i n g and t r a n s f o r m e r . R e s u l t e d in 4 8 - h o u r shutdown a t 
p l a n t . A s s o c i a t e d w i t h d r a i n a g e from r o o f . R e p e t i t i v e c o l l a p s e s o c c u r r e d where w a t e r runs 
o f f a s p h a l t p a r k i n g l o t . Dur ing p l a n t c o n s t r u c t i o n , maximum g r a d i n g was to about 20 f e e t . 
Small c o l l a p s e s occur red when s o i l c a v i t i e s were a p p a r e n t l y e n c o u n t e r e d . 

( c o n t i n u e d ) 



Table 4. I inventory of sinkhole occurrence in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long-
I tude 

L a t -
i tude 

Topo-
graph i c 
S e t t i ng 

'Geo l o g i c 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i ng 

Ra i n -
ra I I Prior 
to o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Activ-
ities 
o r 

S t r u c -
t u res 
Nea r 
Si t e 

Hamblen County ( 

27 USGS 

Rema r k s : 

28 USGS 

Rema r k s : 

HamiI ton County 

1 USGS 

Remarks: 

2 SCS 

Remarks: 

3 USGS 

Rema r k s : 

4 TDG 

Rema rks : 

5 TDOT 

Rema rks : 

6 CDOT 

Rema r k s : 

cont inued) 

1 1980 5 0 - 6 0 30 0 . 5 - 0 . 7 8 3 ° 1 9 ' 3 6 ° 1 1 ' H, D On 

Under c lubhouse a t M o r r i s t o w n Country C lub . Caused c r a c k i n g and s h a t t e r i n g in f o u n d a t i o n and 
w a i l s . Pipe in s o i l ex tended to depth o f 15 to 20 f e e t . A s s o c i a t e d w i t h d r a i n a g e from r o o f . 

1980 8 3 ° 2 4 ' 3 6 ° 1 0 ' On 

P r o p e r t y southwest o f a i r p o r t r e p o r t e d to be a c t i v e k a r s t a r e a due to r e c e n t s i n k h o l e deve lopment . 

1 2 / 2 8 / 7 9 20 20 8 5 ° 1 8 ' 3 5 ° 0 2 1 S, 0 , D One 1 2 - 3 2 No P,W 

C o l l a p s e o c c u r r e d about 800 f e e t from w e l l be ing deve loped a t 1 , 2 0 0 to 2 , 0 0 0 gpm. Large c a v e r n 
below c o l l a p s e . F i f t e e n f o o t s e c t i o n o f 8 - i n c h sewer p i p e l o s t in c o l l a p s e . 

On S i g n a l Mounta in o f f Highway 127. 

1 1 / 2 5 / 8 3 35 35 75 

82°21' 3 5 ° 0 7 1 

Locat ion genera I , 

8 5 ° 1 7 ' 3 5 ° 0 0 1 S, O, D 

Pco 

Och 

C o l l a p s e o c c u r r e d under road. Swallowed a s e c t i o n o f s t r e e t and p a r t o f a y a r d , 
c i t y w a t e r main under road . 

Ruptured a 

Spr ing 
1977 

8 5 ° 1 2 ' 3 5 ° 0 4 ' V , 0 , D 06k ,Och 

C o l l a p s e o c c u r r e d on road and caused c o n s i d e r a b l e damage. L o c a t i o n a p p r o x i m a t e . 

1 1971 50 20 10 8 5 ° 1 5 1 3 5 ° 0 0 ' S,D 06k 

Storm sewers on bo th s i d e s o f the road. The c o l l a p s e took one lane o f the road. 

1 1976 10 10 8 8 5 ° 0 7 1 3 5 p 2 1 ' V , 0 -Gcr 

C o l l a p s e occurred in t h e highway. 

Yes 

No 

Hwy, 0 

Hwy 

Hwy 

Hwy 

NJ 

( c o n t i nued) 



Tab le 4. I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

S i t e 
Number 

Source 
o f 

1 n For-
mat ion 

Hydro log i c 
G e o l o g i c S e t t i n g 
S e t t i n g 

R a i n -
Depth f a l l Depth 

Number Date L o c a t i o n to P r i o r to 
o f o f Dimensions ( f e e t ) Topo- Bed- to o r Water 

S i n k - Occur - Long- L a t - g r a p h i c rock Dur ing Level 
ho les rence Length Width Depth i t u d e i t u d e S e t t i n g U n i t ( s ) ( f e e t ) Event ( f e e t ) 

Act i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

H a m i l t o n County ( c o n t i nued) 

7 CDOT 1 1976 6 6 12 8 5 ° 0 8 ' 3 5 ° 0 8 ' S ,F OSk Yes Hwy 

Rema r k s : The c o l l a p s e has taken as much as o n e - h a l f the road a t one t i m e . I t is 
seasons. Dur ing the p a s t t en y e a r s more than 100 tons o r m a t e r i a l have 
s i n k h o l e to r e p a i r i t . 

a c t i v e d u r i n g r a i n y 
been put i n t o the 

8 USGS 3+ 1978 100 35 79 - - — 0 , D 0 c h - 0 € k 36 P , 0 

Rema rks : In area o f numerous w e l l s . Dimensions a r e f o r c o l l a p s e benea th warehouse. D a i l y 2 0 - to 
3 0 - f o o t surges in w a t e r l e v e l in s i n k h o l e r e p o r t e d , o t h e r s i n k h o l e s r e p o r t e d in a d j a c e n t 
s t r e e t and f i e l d . Area o f s i n k h o l e a c t i v i t y e x t e n d s i n t o G e o r g i a . 

Hancock County 

1 CA 1 — 5 0 - 1 0 0 5 0 - 1 0 0 1 5 - 2 0 8 3 ° 1 4 ' 3 6 ° 2 9 ' H , 0 01c 20+ 0 

Rema rks : I n a p a s t u r e . S i n k h o l e i s r e p o r t e d l y o l d and s t i l l a c t i v e . When r e p a i r e d i t ho lds w a t e r and 
p e r i o d i c a l l y opens up and d r a i n s . 

2 CA 

Rema rks : 

1 — 50 30 5 83 ° 1 3 ' 36°29f S,0,D On 

S i n k h o l e is beneath a farm pond. P e r i o d i c a l l y opens and d r a i n s . 

5+ 1 

3 CA 

Rema r k s : 

2+ - - — — — 8 3 ° 1 4 ' 3 6 ° 2 9 ' S Olc 

S e v e r a l a c t i v e s i n k h o l e s r e p o r t e d to occur in t h i s a r e a . 

— — 

4 CA 1 1984 10 10 - - 8 3 ° 1 2 ' 3 6 ° 3 0 ' V Olc - - O 

Rema rks : T h i s s i n k h o l e o c c u r r e d on a farm a f t e r a t r a c t o r passed over the a rea o f c o l l a p s e . 

5 CDOT 2 1971+ 50 20 2 5 - 5 0 8 3 ° 1 4 ' 3 6 ° 3 3 ' S , 0 , D Mn/Mg Yes Hwy 

Rema rks : L o c a t i o n s a p p r o x i m a t e . Dimensions s i m i l a r . These two c o l l a p s e s o c c u r r e d in Highway 63 d u r i n g 
p e r i o d s o f heavy r a i n f a l l . S i n k h o l e s were r e p a i r e d and no longer a r e prob lems. 

(cont i nued ) 



Tab le 4 . I i n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Sou rce Nurobe r Da te 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long-
i tude 

La t -
i tude 

Topo-
g r a p h i c 
S e t t i ng 

Geo l o g i c 
S e t t i ng 

Uni t ( s ) 

Depth 
to 

Bed-
rock 

( f e e t ) 

Hyd r o I o g i c 
S e t t ing 

Ra i n -fa I I Prior 
to o r 
Dur ing 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Act i v -
i t ies 
or 

S t r u c -
t u r e s 
Nea r 
Si t e 

Hawkins County 

1 TDOT 

Remarks: 

2 TDOT 

Remarks: 

J e f f e r s o n County 

1 TDOT 

Rema r k s : 

2 TDOT 

Rema rks : 

3 SCS 

Rema rks : 

4 SCS 

Remarks: 

5 SCS 

Rema rks : 

6 SCS 

Remarks: 

1 1975 2 - 3 

L o c a t i o n a p p r o x i m a t e . 

3 1983-1984 1 - 2 

2 - 3 3 8 2 ° 5 4 1 3 6 ° 2 7 ' S , 0 , D €c 3 - - 3+ 

In subgrade o f U .S . Highway 11 West . P i n n a c l e exposed in bot tom. 

1 - 2 - - 8 2 ° 3 8 ' 3 6 ° 3 2 ' S.O Osv - Yes 100+ 

1 1984 15 15 2 8 3 ° 1 9 ' 3 6 ° 0 4 ' V , 0 One 

Near h ighway. L a r g e l y subs idence . In n a t u r a l d e p r e s s i o n . 

1 1976 3 3 8 8 3 ° 2 6 1 3 6 ° 0 2 ' V One 

Could hear w a t e r movement below bottom o f c o l l a p s e . In d r a i n . 

1 1970± — - - 20 8 3 ° 3 6 1 3 6 ° 0 6 ' — One 

2+ 

LSD 

Yes 

Yes 

2+ 

8+ 

20+ 

C o l l a p s e e s t i m a t e d to be 4 a c r e s in s i z e . Flew over a f t e r development on farm. Underground 
mines r e p o r t e d in a r e a . 

1 - - 60 60 10 8 3 ° 3 0 ' 36°06* V , 0 

Bedrock exposed in c o l l a p s e in p a s t u r e . Mine r e p o r t e d n e a r b y . 

83 ° 2 5 ' 3 6 ° 0 9 ' S 

Numerous a c t i v e s i n k h o l e s in a r e a . 

8 3 ° 2 7 1 3 6 ° 0 6 ' V 

Numerous a c t i v e s i n k h o l e s in a r e a . 

Oma 

On 

One 

C, G,Hwy 

C,G, I 

Small c o l l a p s e s ( p i p i n g ) in sediment s e t t l i n g pond a t s a n i t a r y l a n d f i l l . O r i g i n a l l y a c l a y 
borrow p i t . Graded to top o f p i n n a c l e in midd le o f pond. F i r s t good r a i n r e s u l t e d in c o l l a p s e . 
F i r s t c o l l a p s e was r e p a i r e d and two more o c c u r r e d . Abandoned. A c t u a l shape o f c o l l a p s e s 
resembled c r a c k s . L o c a t i o n a p p r o x i m a t e . 

Hwy 

Hwy,Dr 

Hwy 

( c o n t i nued) 



T a b l e I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur-
Number mat ion ho les rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long-
i tude 

L a t -
i tude 

Topo-
g raph i c 
S e t t ing 

Geo log ic 
S e t t ing 

U n i t ( s ) 

Depth 
to 

Bed-
rock 

( f e e t ) 

Hydro log ic 
S e t t i ng 

Ra i n -fa I I Prior 
to o r 
Dur ing 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Act i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

J e f f e r s o n County ( c o n t i n u e d ) 

7 SCS - — 8 3 ° 2 5 ' 3 6 ° 0 6 ' V OI , € c l — — — Hwy 

Rema rks: Very a c t i v e a r e a . Numerous a c t i v e s i n k h o l e s . 

8 SCS 1 200 100 Deep 8 3 ° 3 2 ' 3 6 ° 0 3 1 
- - Cn - - - - - - — 

9 CDOT 1 5 / 8 / 8 4 30 30 12 -18 8 3 ° 2 6 ' 3 6 ° 0 2 ' V One — Yes - - Hwy 

10 CDOT 1 7 / 1 9 8 6 20 20 - - 8 3 ° 2 9 ' 3 6 ° 0 6 ' - - •6c r - - 10 — 

11 CDOT 1 1981 10 10 - - 83 ° 2 8 ' 3 6 ° 0 8 ' V On 10+ - - 10+ Hwy 

Rema r k s : Nea r edge o f h ighway. Repa i red numerous t i m e s , l a s t t ime 7 / 1 8 / 8 6 . 

12 CDOT 1 7 / 1 9 8 6 2 . 5 2 . 5 5 8 3 ° 2 7 ' 3 6 ° 0 8 ' V On 5+ - - 5+ Hwy 

Rema r k s : Soi I c a v i t y on g r a v e l road . B e l l - s h a p e d . S i x ( 6 ) f e e t i n d i a m e t e r in bot tom. 

13 CDOT 1 1983 6 5 2 83°M2' 3 6 ° 0 5 ' H 0o 2+ - - 2+ Hwy 

Remarks: R e c u r r i n g s i n k h o l e on s h o u l d e r o f road. 

14 CDOT 1 1976 26 50 1 - 1 . 5 8 3 ° 4 0 ' 3 6 ° 0 5 ' S Oo — - - - - Hwy 

Rema rks : Edge o f road; con t inuous subs idence . 

15 CDOT 3 1977 20 12 10 8 3 ° 3 7 ' 3 6 ° 0 4 ' V, 0 One 10+ - - 10+ Hwy, O 

Remarks: Two s i n k h o l e s s t i l l a c t i v e a f t e r r e p a i r i n g . Mine r e p o r t e d nea rby . 

16 CDOT 1 1975 10 10 — 83°U1 ' 3 6 " W V 01 10 - - - - Hwy 

Rema rks : Reported t o have no bot tom. R e p a i r e d s e v e r a l t imes. 

17 CDOT - - - 8 3 ° 3 6 ' 3 6 ° 0 3 ' V € r t — - - — - -

Rema rks: A c t i v e s i n k h o l e s , r e p o r t e d to be too numerous t o c o u n t . i n a r e a w i t h r a d i u s o f 2 , ,5 m i l e s . 

( c o n t i n u e d ) 



T a b l e if. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Si t e 
Number 

Source 
o f 

1 n f o r -
m a t i o n 

Number Date 
o f or Dimensions ( f e e t ) 

S i n k - Occur -
h o l e s rence Length Wid th Depth 

L o c a t i o n 

Long- L a t -
i tude i tude 

Topo-
graph ic 
S e t t i n g 

'Geo log ic 
S e t t i ng 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd ro1og i c 
S e t t ing 

Ra iri-
fa 1 1 Depth 
P r i o r to 
to o r Water 
Dur ing Level 
Event ( f e e t ) 

Act iV -
i t ies 
o r 

St r u c -
t u r e s 
Nea r 
S i t e 

J e f f e r s o n Countv ( c o n t inued) 

CDOT 5 8 3 ° 2 0 1 3 6 ° 0 6 1 V Osv-Oek Hwy, 0 

Rema r k s : Highway and p a s t u r e . F ive s i n k h o l e s in a rea w i t h r a d i u s o f 200 f e e t . 

19 CDOT 

Remarks: 

1 - - U0 — 3 . 5 

R e p a i r e d and r e s u r f a c e d ; c o n t i n u e s to 

8 3 ° 2 6 1 3 6 ° 0 1 ' 

s u b s i d e . 

V One 3 . 5 + 3 . 5 + Hwy 

20 CDOT 

Remarks: 

2 1980 8 - 1 6 8 - 1 2 8 

R e p a i r e d ; c o n t i n u e s to s u b s i d e . 

8 3 ° 2 9 ' 3 6 ° 0 8 ' V On 8+ — Hwy 

21 TDOT 

Remarks: C lose to road. 

8 3 ° 2 1 1 3 6 ° 0 3 ' 0 , D One — — Hwy 

22 TDOT 

Rema r k s : Occurred near edge o f road. 

8 3 ° 2 2 ' 3 6 ° 0 3 ' 0 , D € c u — — Hwy 

23 USGS 3 1969-1977 2 0 - 3 0 2 0 - 3 0 2 0 - 2 5 - - 0, D - - - - I . O 

Remarks: A l l s i n k h o l e s r e p o r t e d s i m i l a r in s i z e . One c o l l a p s e in f o o t b a 
Cemented t h r o a t s in bedrock and f i l l e d a r e a s where w a t e r ponds. 

I I f i e l d , two in 
Mine l o c a t e d in 

c a s e b a I I f i e l d , 
v i c i n i t y . 

2k USGS 1 1977 15 15 - - 0, D - - - - . - - • - . C , 0 

Rema r k s ; Location general, in J e f f e r s o n City. 
o f shopping c e n t e r . Removed b u i l d i n g 

Collapse under bank and adjacent building. 
; d i d not r e p l a c e . 

during co1:91 rue: ion 

Johnson County 

No s inkho les r e p o r t e d . 

Knox County 

i TOOT 3-U 1975 8 8 8 - 1 2 8 3 ° 5 8 ' 3 5 ° 5 6 1 S, 0 , D Oh Yes 15+ C ,Hwy ,Dr 

Rema rks : In d i t c h l i n e . R e c u r r i n g s ince 1975. Dimensions g i v e n a r e t y p i c a l f o r s i t e . 

( c o n t i nued) 



Tab le 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur -
Number mat ion h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n 

Long-i tude L a t -i tude 
Topo-

graph ic 
S e t t i n g Un 

Geo l o g i c 
S e t t i n g 

Depth 
to 

Bed-
rock 

l t ( s ) ( f e e t ) 

Hyd roIog ic 
Set t / ' rig 

Ra i n-fa I I Prior 
to o r 
Dur i ng 
Event 

Depth 
to 

Water 
Levo I 

( f e e t ) 

A c t i v -
/ 1 i es 
o r 

S t r u c -
tu res 
Noa r 
S i t e 

Knox County ( c o n t i n u e d ) 

TDOT 

Remarks: 

CDOT 

Remarks: 

CDOT 

Remarks: 

TDSWM 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Remarks: 

USGS 

Rema rks : 

1 1981 5 5 12 8 3 ° 5 1 1 3 6 ° 0 1 ' S , 0 , D 

P i p i n g around p i l i n g ( s u p p o r t ) a t t r i b u t e d to o c c u r r e n c e . 

2+ V I 9 8 6 " - - 8 4 ° 0 5 ' 3 5 ° 5 5 ' V , 0 , D 

0£k 

•Gel 

12 Yes 

Yes 

12+ c , Hwy,o 

O, G 

Numerous c o l l a p s e s , v a r y i n g in s i z e , o c c u r r e d t ' l i r ing c o n s t r u c t i o n o f a p a r k i n g l o t . C o n s t r u c t i o n 
was h a l t e d . Heavy r a i n s o c c u r r e d r e s u l t i n g in ponding and subsequent c o l l a p s e . 

2+ 8 4 ° 0 5 ' 3 5 ° 5 6 ' V , 0 Och Yes 

Numerous c o l l a p s e s have o c c u r r e d in a p a s t u r e . S i n k h o l e s remain a c t i v e . Dimensions o f s i n k h o l e s 
v a r y . Bedrock exposed in some a t v a r y i n g dep ths . P r e c i p i t a t i o n g e n e r a l l y a s s o c i a t e d w i t h a c t i v i t y . 
N a t u r a I . 

1 1983 4-5 4 - 5 8 - 1 0 8 3 ° 4 9 ' 3 6 ° 0 2 ' S , 0 , D 0€k ,On 8 - 1 0 Yes 10+ 
I m m e d i a t e l y e a s t o f John Sevier community in e a s t Knox County . R e p a i r e d w i t h c o n c r e t e and 
b e n t o n i t e . No problem s i n c e r e p a i r . 

1975 -1976 25 15 5 - 6 8 3 ° 5 6 ' 3 5 ° 5 7 ' V , 0 , D One 5+ 5+ 

C, G, I 

W,0 

Neyland ( f o o t b a l l ) Stadium in K n o x v i l l e , Tennessee. Under t a r t e n t u r f on 5 0 - y a r d l i n e on s i d e l i n e 
beneath broken j o i n t o f s torm d r a i n . 

1 1977 10 -15 10 -15 5 - 1 0 8 3 ° 5 5 ' 3 5 ° 5 8 ' 0,0 -Gcr -•• No - - W 

Two b l o c k s from C i t y H a l l , downtown K n o x v i l l e , Tennessee. Break in w a t e r main under s t r e e t . 

1 1978 10 -15 10 -15 5 - 1 0 8 3 ° 5 5 ' 3 5 ° 5 8 ' H, D Olv - - No - - W 

Two b l o c k s f rom Post O f f i c e n e a r Hen ley S t r e e t B r i d g e , downtown K n o x v i l l e , Tennessee. 3 r e a k in 
w a t e r main under s t r e e t . 

1977 8 3 ° 5 6 ' 3 5 ° 5 8 ' 0 , D •6c r No W,0 

Damaging subsidence beneath p a r k i n g garage . Breaks in w a t e r l i n e d u r i n g p e r i o d o f f r e e z i n g 
t e m p e r a t u r e . 

( c o n t i nued ) 



T a b l e 4. I i n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
of 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur-
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Loca t ion 
Long-
i tude 

La t -
i tude 

Topo-
graph i c 
S e t t i n g 

'Geo Iog ic 
Sett i ng 

U n i t ( s ] 

Depth 
to 

Bed-
rock 

( f e e t ) 

Hyd rologic Sett i ng 
Ra i n-
fa I I Prior to or Du ri ng Event 

Depth 
to 

Wa t e r 
Leve I 

( f e e t ) 

Act iv-
i t i e s 
or 

St ruc -
t u r e s 
Nea r 
Si t e 

Knox County ( c o n t i n u e d ) 

10 USGS 

11 

Rema r k s : 

USGS 

Rema rks : 

12 USGS 

Rema rkss 

Loudon County 

1 SCS 

Rema rks : 

2 C 

Rema r k s : 

3 SCS 

Rema r k s : 

4 SCS 

Rema r k s : 

5 SCS 

Rema r k s : 

1 P r i o r to 
1955 

8 3 c 5 5 ' 3 5 ° 5 8 ' One 

Beneath bank. Cause appeared to have been l e a k i n g p i p e . F l o o r o f coal s t o r a g e b i n in basement 
c o l l a p s e d i n t o deep s o i l c a v i t y . 

1 1980 80 40 1 .25 8 3 ° 5 5 ' 3 5 ° 5 8 ' One 

Old warehouse on H e i s k e t t S t r e e t , K n o x v i l l e , Tennessee. B u i l d i n g e r e c t e d over f i l l e d s i n k h o l e 
in 1 9 5 0 ' s . S p r i n k l e r system broke a f t e r f r e e z e r e s u l t i n g in damaging subs idence . 

1 1980 - - - - - - 8 3 ° 5 5 1 3 5 ° 5 8 ' D Onc.-Gcr 

O u t s i d e w a t e r f o u n t a i n a t motel subs ided . Not r e p a i r e d . Water shut o f f . 

1 1982 

D r a i n e d pond. 

1 1982 

15 15 20 8 4 ° 2 3 1 3 5 ° 4 0 ' 

8 4 ° 2 0 ' 3 5 ° 4 2 ' 

V , 0 01 o r 20+ 
One 

Oh 15+ 

20+ 

15+ 
Sludge t r e a t m e n t pond, c o n c r e t e w a l l s , compacted bot tom. Graded about 15 f e e t . Occurred when 
f i I I ing , dra ined pond. 

1 1986 12 12 

In f i e l d a t edge o f woods. 

1 1983 -1984 10 10 

In f i e l d a t edge o f woods. 

1 1982 15 15 

In f i e l d , ceased mowing. 

15 8 4 ° 1 1 ' 3 5 ° 4 1 1 V , 0 01 or 15+ 
One 

10 8 4 ° 2 9 1 3 5 ° 4 1 ' S , 0 0€k 

20 84 ° 2 2 ' 3 5 ° 4 8 ' S , 0 06k 

15+ 

W,0 

C,G, I 

(cont i nued) 



Table 4 . I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Si t e 
Number 

Source 
o f 

1 n f o r -
mat ion 

Number Date 
or of 

S i n k - Occur-
ho les rence 

Dimensions ( r e e t ) 

Length Width Depth 

Loca t ion 

Long- L a t -
i tude i tude 

Topo-
graph ic 
S e t t i n g 

Geo log ic 
S e t t i ng 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( r e e t ) 

Hydro I og i c 
S e t t i ng 

Ra i n -
ra I I Depth 
P r i o r to 
to or Water 
Dur ing Level 
Event ( f e e t ) 

Act i v -
i t ies 
or 

S t r u c -
t u r e s 
Nea r 
Si t e 

..oudon County ( c o n t i n u e d ) 

6 SCS 1 1985 10 10 10 8 4 ° 2 8 1 3 5 ° 4 2 ' S , 0 06k 5 - - 10+ 1 

Remarks: Pond 7 or 8 y e a r s o l d when co11 apse occur red a t edge c >•7 w a t e r 1 eve 1. No problem s i nee repa i r . 

7 C 2+ 1982 /1983 50 50 8 8 4 ° 2 0 1 3 5 ° 4 3 ' H , F , D One 35 No 25+ 0 

Rema rks: Dimensions f o r 1983 c o l l a p s e . Area 
t imes when mun ic ipa l w a t e r tank was 
to r e p a i r . 

or o l d e r s i n k h o l e a c t i v i t y . C o l l a p s e s o c c u r r e d a t 
be ing d r a i n e d . Excavated to c r e v i c e in bedrock a t 

d i f r e r e n t 
35 r e e t 

8 TOOT 1 1984 5 5 8 8 4 ° 1 6 1 3 5 ° 5 0 ' S , 0 06k 8+ Yes 8+ Hwy,Dr 

Remarks: In dra in a long I n t e r s t a t e Highway 40 . 

9 TDOT 2 1978 /1985 6 6 10 8 4 ° 1 7 ' 35 °51 1 H, 0 0€k 5 Yes 5+ Hwy,Dr 

Rema rks : R e c u r r i n g in d i t c h . 

10 TDOT 1 1984 2 2 5 84 °17 1 3 5 ° 5 0 ' S , 0 06k 5+ Yes 5+ Hwy,Dr 

11 TDOT 1 1982 10 10 15 8 4 ° 1 8 ' 3 5 ° 4 1 ' H, 0 •Ccr 2 Yes 15+ Hwy,Dr 

12 CDOT 1 A f t e r 1982 15 15 15 8 4 ° 2 0 1 3 5 ° 4 2 ' V, D •Ccr 15+ Yes - - Hwy 

13 COOT 1 A f t e r 1982 5 5 10 8 4 ° 2 1 ' 3 5 ° 4 1 ' V .O .D € c r 10+ Yes - - Hwy 

Rema rks: Par t o f c o l l a p s e under h ighway, 

14 CDOT 

Rema rks: 

1 A f t e r 1982 

In highway. 

4 4 5 8 4 ° 1 4 ' 3 5 ° 4 3 ' V,D One 5+ Yes 5+ H 

15 CDOT 1 A f t e r 1982 5 5 8 84 °14 1 3 5 ° 4 1 ' V , 0 One 8+ Yes 8+ Hwy 

Rema rks : Par t o f c o l l a p s e under h ighway. 

16 CDOT 

Rema rks: 

1 A f t e r 1982 

Col lapse under I 

10 

1i g hwa y 

5 12 8 4 ° 2 2 ' 3 5 ° 4 4 ' 0 , D One 12+ Yes — Hwy 

(cont i nued) 



Tab le if. I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Si t e 
Number 

Source 
o f 

i n f o r -
mat ion 

Number Date 
o f o f Dimensions ( f e e t ) 

S i n k - Occur -
h o l e s rence Length Width Depth 

Locat ion 

Long- L a t -
i t u d e i t u d e 

Topo-
g raph i c 
S e t t ing 

'Geo l o g i c 
S e t t i n g 

Depth 
t o 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro 1og ic 
S e t t ing 

Ra i n -
fa 1 1 Depth 
P r i o r to 
to o r Wa te r 
Du r i ng Leve1 
Event ( T e e t ) 

Act i V -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Loudon County ( c o n t i n u e d ) 

17 COOT 

Rema rks : 

1 7 / 1 9 8 6 3 

Occurred in h ighway. 

3 - 1 0 8«J°12 ' 3 5 ° 1 9 1 V , 0 , D 06k 10+ No Hwy 

18 CDOT 

Rema r k s : 

1 1986 3 

In d i t c h a t s i d e o f 

3 10 

road. 

84°09 1 1 3 5 ° 3 8 ' V .O .D -6mn 10+ No 10+ Hwy,Dr 

19 TDOT 1 1970-1971 10 10 30 - - > - S , 0 — - - C,G,Hwy 

Remarks: C o l l a p s e under highway d u r i n g c o n s t r u c t i o n . 

Mar ion County 

1 SCS 2 Sp r i ng 8 
1983 

8 20 85°U2' 3 5 ° 0 0 ' v , 0 Mn Yes 0 

2 
Rema rks : 
SCS 

C o l l a p s e o c c u r r e d in 
1 Spr ing 25 

1984 

crop land. 
25 15 8 5 ° 3 2 ' 3 5 ° 0 7 ' v , 0 Obh Yes <15 0 

Rema r k s : Col lapse o c c u r r e d in p a s t u r e . S i n k h o l e had w a t e r in i t . 

3 SCS 1 W i n t e r 6 
1986 

6 6 8 5 ° 3 2 ' 3 5 ° 1 1 ' O, D Mm Yes 0 

Remarks: C o l l a p s e occur red on 
to co1 I apse. 

a f o o t b a I I f i e l d Land was graded and shaped a p p r o x i m a t e l y 10 y e a r s p r i o r 

McM i nn County 

1 SCS 1 1983 3 3 8 8U°32 1 3 5 ° 2 4 1 v . o -6c r 8 Yes 1 

Rema rks : Developed a f t e r farm 
d r a i n e d and has been 

pond was c o n s t r u c t e d , 
abandoned. 

D i amete r o f s i n k h o l e i n c r e a s e s w i t h d e p t h . The pond 

2 SCS 1 1982 5 5 15 8t°32' 3 5 ° 2 4 ' V, 0 , D •6c 1 Yes 15+ H 

Remarks: Occurred in d r i v e w a y o f house. D i a m e t e r o f co l lapse increased w i t h d e p t h . Col lapse r e p a i r e d . 

( c o n t i n u e d ) 



Tab le 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

S i t e 
Number 

Source 
o f 

I n f o r -
mat ion 

Number Date 
o f o f Dimensions ( f e e t ) 

S i n k - Occur -
h o l e s rence Length Width Depth 

Locat ion 
Topo-

Long- L a t - g r a p h i c 
i t u d e i t u d e S e t t i n g 

Geo log ic 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

H y d r o l o g i c 
S e t t i n g 

Ra i n -
f a l l Depth 
P r i o r to 
t o or Water 
Dur ing Leve l 
Event ( f e e t ) 

Act iV -
i t ies 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

McMinn County ( c o n t i n u e d ) 

3 SCS 7 1982 6 4 5 8 4 ° 3 2 ' 3 5 ° 2 4 ' V , 0 € c r Yes — - -

Remarks: Occurred in pastu-re a f t e r heavy r a i n . 

4 SCS 1 T9T8-1979 6 6 5 8 4 ° 3 5 1 3 5 ° 3 7 ' S , 0 Och No — I 

Rema rksu*. D u c u r r s s : appro» . i f f l t e 1 y one yer r f t e r farm pond was c o n s t r u c t e d Pond abandoned • 

5 SZS 1 T5T5- 15 20 8 4 ° 4 r 3 5 ° 2 7 ' V , 0 , D -ecr Yes 15 - -

Remar»~: • s a j r r s c . n p a s t u r e near c h u r r ~ zol lowing heavy r a i n f a l l . New road had been bui I t n e a r b y . 

6 SCS - ~7~7~B=. 2Z 15 20 8 4 ° 4 3 1 3 5 ° 2 0 ' V , 0 , D Onc-Gcr 10 No — 1 

Retna r k s : i . 5-azsrH nan- —sr c o n s t r u c t e d about 1960. A c o l l a p s e d r a i n e d the pond in 1 9 6 6 ± . A f t e r 
srsd - f i r : ' rn? -sH-consi c o l l a p s e occur red in 1976 t h a t d r a i n e d t h e pond a g a i n . R e p a i r e d , 
XS5H -IT. =5" ~ = S'A'TICE. 

r e p a i r 
l ake has 

7 SCS TSSC I 2 10+ 8 4 ° 3 8 ' 3 5 ° 1 7 ' V , 0 •eel 10 - - - - 0 

Remarks: ^nrn-oxfa$srE . - m:i rss west o f D e n t v i l l e on S t a t e Highway 163. Lake w i t h h o l e 
tiiisr.ing' wets ; - rsauir i r s p o r t e d l y be heard in s i n k h o l e . Pond abandoned. 

deve I oped. 

8 SCS 

Rema rks:n 

T — 

a e = T 3 i t - j o f a farm pond. 

8 4 ° 3 2 ' 3 5 ° 2 7 ' V , 0 

R e s u l t e d in d r a i n i n g . 

-Ecr No — 1 

9 COOT 1 p. r ..-j-J,,- —- — 
T3H6 

8 4 ° 3 1 1 3 5 ° 3 3 1 One - - - - - -

Rema rks::- Ssutfewssr. :xF Teag^n a p p r o x i m a t e l y 1 m i l e . Subsidence o c c u r r e d , but not c l a s s i f i e d as a coI l a p s e . 

10 CDOT 1 — 8 4 ° 3 3 ' 3 5 ° 3 5 ' One - - — - -

Rema rks::. Sg=acnTs= a s a depression. 

( c o n t i nued ) 



Tab le if. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur -
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Loca t i on 

Long-
i tude 

L a t -
i tude 

Topo-graphic 
S e t t i ng 

'Geo Iog ic 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t i ng 

Ra i n -fa I I 
P r i o r 
to o r 
Dur i rig 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t i v-
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

McMinn County ( c o n t i n u e d ) 

11 TDSWM 

Remarks: 

12 CDOT 

Rema r k s : 

Meigs County 

1 TDOT 

Rema rks : 

2 CDOT 

Rema rks : 

3 SCS 

Rema r k s ; 

Monroe County 

1 SCS 

Remarks: 

2 CDOT 

Rema rks: 

3 ASCS 

Rema r k s : 

P r i o r t o 
1980 

8 4 ° 3 1 1 3 5 ° 2 1 ' V , 0 Oa 

Occurred in a s e t t l i n g pond t h a t had been in s e r v i c e f o r some t i m e . C o l l a p s e r e s u l t e d in d r a i n i n g 
o f pond. 

1 - - 30 50 1 5 - 2 0 8 4 ° 4 0 ' 3 5 ° 2 5 ' V , 0 , D One 

Located 50 to 100 f e e t from highway. P r e s e n t l y used as a t r a s h dump. 

1 1979 5 6 6 . 5 8 4 ° 5 2 ' 3 5 ° 3 2 ' V , 0 Och 

C o l l a p s e took p a r t o f h ighway, but has s i n c e been r e p a i r e d . 

1 1983 4 4 8 8 4 ° 5 5 ' 3 5 ° 2 6 ' S , 0 -Gel 

Almost a t the toe o f s l o p e 100 y a r d s from an o l d road. 

1 1976 8 6 4 8 4 ° 5 3 ' 3 5 ° 2 5 ' V , 0 Och 

J u s t o f f s i d e o f road in the r i g h t o f way. Does n o t appear to be g e t t i n g any l a r g e r . 

8 / 2 3 / 7 9 3 . 5 3 . 5 8 4 ° 2 5 ' 3 5 ° 3 2 1 06k No 2 . 5 

Farmer was t r e a t i n g h i s pond w i t h soda ash when c o l l a p s e o c c u r r e d u n d e r n e a t h him. C o l l a p s e 
d r a i n e d pond. A l l a t t e m p t s to r e p a i r c o l l a p s e and r e f i l l pond have f a i l e d . 

8 8 4 ° 2 0 1 3 5 ° 3 5 1 S , 0 -Gmn 8 Yes 

Occurred in d r a i n a g e d i t c h a l o n g road d u r i n g r a i n y season. I s a c t i v e d u r i n g r a i n y season. 
Have put as much as 20 tons o f l a r g e stone in s i n k h o l e a t one t i m e . S i n k h o l e in nearby 
p a s t u r e has not been i n s p e c t e d . 

1 7 / 1 9 8 5 4 4 

Occurred in a l f a l f a f i e l d . 

20 8 4 ° 1 8 ' 3 5 ° 3 1 ' 

( c o n t i nued ) 

S , 0 Oa 

Hwy 

Hwy 

Hwy 

Hwy 

oo NJ 



T a b l e 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

Sink- Occur-
h o l e s rence 

Dimens ions ( f e e t ) 

Length Wid th Depth 

L o c a t i o n 

Long-
i tude 

L a t -
i tude 

Topo-graphic 
S e t t i ng 

Geo log ic 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro log ic 
Se 11 ing 

Ra i n -fa 11 
P r i o r 
to o r 
Dur ing 
Event 

Depth 
to water 

Leve I 
( f e e t ) 

Ac t i v -
i t ies 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Monroe County ( c o n t i n u e d ) 

4 TDOT 3 - 4 1978 5 5 5 8 4 ° 2 8 ' 35°24* V , 0 

Rema r k s : A l l c o l l a p s e s had s i m i l a r d imens ions . P i n n a c l e s exposed. 

Po lk County 

1 — 30 6 30 8 4 ° 3 2 ' 3 5 ° 1 5 ' V 1 SCS 

One 

-6he 

1 - 3 Yes 

1 

CDOT 

Rema rks : Developed o v e r n i g h t in f r o n t y a r d . R e p a i r e d and h o l d i n g w e l l . 

CDOT 1 1971 75 75 50 8 4 ° 3 8 ' 35 °45 1 V , F 06 k Yes 48 

Rema rks : Occurred a f t e r heavy r a i n . 

Hwy, D 

Rema r k s : Occurred in Gee Creek . The c r e e k d r a i n s i n t o the s i n k h o l e and comes back out o f the ground down 
to c r e e k c h a n n e I . 

Rhea County 

1 SCS 1 1980 15 25 6 8 4 ° 0 1 ' 3 5 ° 2 7 ' 0 Oc 

Rema r k s : Occurred in a p a s t u r e 3 m i l e s e a s t o f Dayton on n o r t h s i d e o f Highway 6 0 . 

2 CDOT 1 1984 2 2 4 8 4 ° 5 5 ' 3 5 ° 3 6 ' V , 0 -Gcr - - Yes 

Remarks: Occurred d u r i n g r a i n f a l l in d i t c h o f f s h o u l d e r o f road . Runof f d r a i n s i n t o s i n k h o l e . 

Roane County 

SCS 1 1983 15 20 1 8 4 ° 3 3 ' 3 5 ° 5 2 ' S,D 0€k 

Rema r k s : Area o f s i n k h o l e dropped 1 f o o t o v e r n i g h t . 

SCS 3 1982 3 - 4 0 3 - 4 0 5 - 2 0 8 4 ° 2 9 ' 3 5 ° 5 0 ' S , V , 0 € c I ,-6mn 20 

Rema r k s : One s i n k h o l e o c c u r r e d in corn f i e l d , one in a hay f i e l d , and one a t wood l i n e o f p a s t u r e . 

1 1973 30 30 30 8 4 ° 2 4 ' 3 5 ° 5 0 ' V ,D One 

D, Hwy 

Hwy 

oo 
CO 

( c o n t i nued ) 



T a b l e 4 . I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur-
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat i on 

Long- L a t -
i tude i tude 

Topo-
graph ic 
S e t t i ng 

'Geo log ic 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd ro i og i c 
S e t t i n g 

Ra i n -
f a l l Depth 
P r i o r to 
to or Water 
Dur ing Level 
Event ( f e e t ) 

A c t i v -
i ties 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Roane County ( c o n t i n u e d ) 

5 CDOT 1 1981 30 30 2 0 - 3 0 8 4 " 3 3 ' 3 5 ° 5 2 ' - - 06k Ves 20 W 

Rema r k s : Occurred d u r i n g heavy r a i n . Road c o l l a p s e d 
and has not caused any o t h e r problem. 

expos ing and b r e a k i n g s a n i t a r y sewer 1i ne. Repa i red 

S e q u a t c h i e County 

1 SCS 1 8 5 ° 2 5 ' 3 5 ° 2 1 ' v,o Mbh - - Hwy 

2 SCS 1 - - 8 5 ° 2 4 ' 3 5 ° 1 9 ' v,o Opm - - H 

Rema rks : Located near farm house. 
o 

3 SCS 1 1982 5 5 5 8 5 ° 2 1 ' 3 5 ° 2 2 ' v.o Ou — Hwy * 

Rema r k s : Near road. 

4 CDOT 1 25 30 20 8 5 ° 2 3 1 3 5 ° 2 3 1 D Ord 20 20 0 

Rema r k s : Dur ing p e r i o d s o f precipitation sinkhole f i l 
a f t e r p r e c i p i t a t i o n s tops . T h i r t y ( 3 0 ) f e e t 

I s w i t h w a t e r , d r a i n s q u i c k l y 
from h ighway. 

S e v i e r County 

1 TDOT 1 1974 6 6 7 8 3 ° 3 7 ' 3 5 ° 5 8 ' S , 0 , D 0€k 5 Yes Hwy, D 

Rema r k s : Occurred in highway d i t c h . 

2 TDOT 1 1980 25 8 3 ° 3 4 ' 35°52* O, D Osv 25 — - -

Rema r k s : Occurred in 1980 and r e o c u r r e d in s p r i n g o f 1986. 

S u l I i v a n County 

1 TDOT 1 Summer 
1984 

6 6 12 8 2 ° 1 8 ' 36°35* S, 0 , D -Ghk 12+ Yes 12+ Hwy, H 

Rema rks : L o c a t i o n a p p r o x i m a t e ; behind house. Some d r a i n a g e from highway about 50 r e e t away. 

( c o n t i nued) 



T a b l e 4 . i n v e n t o r y or s i n k h o l e occur rence in Tennessee. 

S i t e 
Number 

Source 
o f 

I n F o r -
mat ion 

Number Date L o c a t i o n 
o f o f Dimensions ( f e e t ) 

S i n k - Occur- Long- L a t -
ho les rence Length Width Depth i t u d e i t u d e 

Geo log ic 
S e t t i n g 

Depth 
to 

Topo- Bed-
g r a p h i c rock 
S e t t i n g U n i t ( s ) ( f e e t ) 

Hydro log ic 
S e t t ing 

Ra i n -
fa11 Depth 
P r i o r to 
to or Water 
Dur ing Level 
Event ( f e e t ) 

Act iV -
i t i e s 
o r 

s t r u c -
t u r e s 
Nea r 
S i t e 

Un ico i County 

1 CDOT 1 1983 7 7 — 8 2 ° 2 1 1 3 6 ° 1 2 ' V, D 06k No C,G,B,Hwy 

Remarks: Occurred d u r i n g b l a s t i n g 
r e p a i r . Could never see 

f o r new highway. Took 6 to 
bottom. Some caves nearby . 

7 y a r d s o f shot rock and f i l l m a t e r i a 1 to 

2 CDOT 1+ 1985 12 12 - - 8 4 ° 2 4 ' 3 6 ° 1 0 ' V , 0 6u No P , 0 

Rema rks: Occurred w h i l e d r i l l i n g 
tons o f m a t e r i a l dumped 
small s inks c o l l a p s e d a t 

m u n i c i p a l w a t e r supply w e l l . Another p r o d u c t i o n w e l l nea rby . Twenty 
i n t o s i n k h o l e b e f o r e any m a t e r i a l cou ld be seen in bot tom. Numerous 
same t i m e . Could hear w a t e r running in bottom. 

Union County 

1 CDOT 

Remarks: 

1 Sp r i ng 
1986 

At edge o f road. 

83 ° 4 9 ' 3 6 ° 2 3 ' 0,0 -Gcr Hwy 

2 CDOT 1 1986 8 3 ° 4 5 ' 3 6 ° 1 4 ' O, D Gpv.-Gmr 
•Gr 

— Hwy 

Washinqton County 

O, D Gpv.-Gmr 
•Gr 

1 CDOT 1 1979 6 6 — 8 2 ° 3 4 1 3 6 ° 1 9 ' V , 0 , D 06k - - Hwy 

Roma rks : Drops o u t c o n t i n u o u s l y . County Highway Department makes r e p a i r s . 

2 CDOT 1 1982 6 5 - - 8 2 ° 3 7 ' 3 6 ° 1 1 ' S , 0 , D 06k — , Hwy 

Rema rks: Drops out c o n t i n u o u s l y . County Highway Department makes r e p a i r s . 

3 CDOT 1 1983 6 5 - - 8 2 ° 3 5 ' 3 6 ° 1 2 ' S , 0 , D 06k - - Hwy 

4 CDOT 1 P r i o r to 40 
1986 

30 10 8 2 ° 2 5 1 3 6 ° 2 5 ' V 06k - - 0 

Rema rks : W i t h i n 40 f e e t o f road. S i n k h o l e used f o r dumping t r a s h . Once caught on f i r e 

5 SCS 

Rema rks: 

1 1969 1 ,100 1, 

S i n k h o l e was 1 /4 a c r e in 

100 6 - 7 8 2 ° 3 5 ' 3 6 ° 0 9 ' 

d i a m e t e r . 
( c o n t i nued) 

V 06k 7+ 0 



Tab le if. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Oate 
o f o f 

S i n k - Occur -
ho les rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long-
i tude 

L a t -
i tude 

Topo-
graph i c 
S e t t ing 

Geo log ic 
S e t t in£L 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro log ic 
S e t t i ng 

Ra i n -fa I I 
Prior 
to o r 
Du r i ng 
Event 

Depth 
to 

Wa t e r 
Leve I 

( f e e t ) 

Ac t i v-
i t i e s 
o r 

Struc-
tures 
Nea r 
Si t e 

Washington County ( c o n t i n u e d ) 

6 

7 
SCS 

SCS 

Remarks; 

SCS 

SCS 

Rema r k s : 

1980 

1975 

6 6 8 8 2 ° 3 2 ' 3 6 ° 1 5 ' S , 0 0€k 

5 5 60 8 2 ° 2 5 ' 3 6 ° 1 9 ' H,D 06k 60 

NO 

No 

8 

60 

1 1981 10 10 20 

1 1978 6 6 15 

Occurred in y a r d bes ide house. 

82°30* 3 6 ° 1 3 ' V , 0 -6cu/€hk 

8 2 ° 3 4 ' 3 6 ° 2 0 ' S,D -ecu /€hk 

No 

No 

H, W 

Depress ion in back y a r d o f house. Arch o f s o i l c a v i t y c o l l a p s e d under one leg o f young boy who 
was rescued. Arch c o l l a p s e d c o m p l e t e l y l a t e r t h a t n i g h t . Could hear f l o w i n g w a t e r in bot tom o f 
c o l l a p s e . Occurred under f i e l d l i n e o f s e p t i c t a n k . 

oo CTi 



T a b l e 5 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in V i r g i n i a . 

S i t e number: S i t e l o c a t i o n s shown on P l a t e 1. 

Source o f i n f o r m a t i o n : USGS, in f i l e s o f U . S . G e o l o g i c a l Survey . 

Topographic s e t t i n g ; D, deve loped; F, f o r e s t ; H, h i l l t o p ; 0 , open; S, s l o p e ; V, v a l l e y o r f l a t . 

G e o l o g i c s e t t i n g : Oc, Conococheague L imestone; Cs, Stonehenge L imestone Member o f Beekmantown L i m e s t o n e ; ; 
Oc, Chambersburg Limestone 

A c t i v i t i e s o r s t r u c t u r e s near s i t e : C, c o n s t r u c t i o n ; 0 , d i t c h i n g ; Or , d r a i n ; G, g r a d i n g ; H, house; Hwy, h ighway; 
I , impounding o r ponding; 0 , o t h e r ( s e e r e m a r k s ) ; P, pumping o f n e a r b y w e l l ; 
W, w a t e r o r sewer l i n e s . 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur -
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat i on 

Long-
i t u d e 

L a t -
i t u d e 

Topo-
graph ic 
S e t t i n g 

Geo log ic 
S e t t ing 

U n i t ( s ) 

Depth 
to 

Bed-
rock 

( f e e t ) 

H y d r o l o g i c 
S e t t ing 

Ra i n -fa I I 
P r i o r 
to o r 
Dur ing 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t i v -
i t i es 
o r 

St ruc-
t u r e s 
Nea r 
S i t e 

A l b e m a r l e County 

1 USGS 1 6 / 1 9 7 8 

Remarks: 

Augusta County 

1 USGS 1 8 / 1 1 / 1 0 

Rema rks : 

Rockingham County 

1 USGS 1 8 / 1 9 7 8 

20 7 8 ° 2 8 1 38 °08* 

C o l l a p s e o c c u r r e d in fa rm p a s t u r e as w e l l d r i l l e r d r i l l e d th rough c a v i t y in l i m e s t o n e f o r m a t i o n 
80 f e e t below land s u r f a c e . Wel l d r i l l e r l o s t d r i l l i n g equipment w o r t h $ 5 , 0 0 0 t o $ 8 , 0 0 0 . 
L o c a t i o n a p p r o x i m a t e . 

(See rema r k s ) 70 79 w u3 1 3 8 ° 0 9 ' O, D OcCs 

C o l l a p s e a t S taunton r e p o r t e d as s e v e r a l hundred f e e t in d i a m t e r . C o l l a p s e d benea th a p o r t i o n 
o f a s t r e e t and a r e s i d e n c e . Dog f e l l i n t o h o l e . L o c a t i o n a p p r o x i m a t e . 

20± 20± 10+ 7 8 ° 5 6 ' 3 8 ° 2 1 1 

Remarks: 

USGS 

Remarks: 

C o l l a p s e o c c u r r e d in f i e l d . L o c a t i o n and d imensions a p p r o x i m a t e . 

1 3 / 1 9 7 6 7 8 ° 5 6 ' 3 8 ° 2 1 ' 0 , D 

0 c / 0 c / €s 

Oc/Oc / 

S i n k h o l e o c c u r r e d a t m u n i c i p a l sewer s i t e . Leak ing sewer l i n e r e p o r t e d l y t r i g g e r e d mechamism. 
C o l l a p s e broke sewer l i n e . R e p a i r e d by g r o u t i n g . 

D, 0 

W 

CO -J 



A D D E N D U M 

T a b l e 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

NOTE: These data c o l l e c t e d a f t e r c o m p l e t i o n o f Phase 

( 1 ) S i t e l o c a t i o n s not shown on P l a t e 3 . 

i n v e s t i g a t i o n . 

( 2 ) These data were not used to g e n e r a t e Figures 8, 9, and 10. 

Source o f i n f o r m a t i o n : C, C i t y 
CA/CE, County Agent a n d / o r County E x e c u t i v e 
CDC, C i v i l Defense C o o r d i n a t o r 
CDOT, County Highway Department 
SCS, S o i l C o n s e r v a t i o n S e r v i c e 
TDC, Tennessee D i v i s i o n o f Geology 
TDOT, Tennessee Department o f T r a n s p o r t a t i o n 
TOSWM, Tennessee Department o f H e a l t h and Env i ronment , 

D i v i s i o n o f S o l i d Waste Management 
USGS, F i l e s o f U .S . G e o l o g i c a l Survey 

Topographic s e t t i n g : D, deve loped; F, f o r e s t ; H, h i l l t o p ; O, open; S, s l o p e ; V, v a l l e y o r f l a t . 

Geo I oo | s e t t i n g : 

ADDENDUM Source o f i n f o r m a t i o n : 

PELA, P. E. LaMoreaux & A s s o c i a t e s , 
I n c . - f i e l d r e c o n n a i s s a n c e 
mapp i ng 

UD, U t i I i t i e s D i s t r i c t 

€U:. Un i co i Fo rma t i on OCk, Knox Group 
€ h e . Hesse Sandstone Osv, S e v i e r Sha le 
€ h k , Honaker Do lomi te Oa, Athens Sha le 
€ c r . Copper Ridge D o l o m i t e Oh, H o l s t o n Format ion 
Gpv, Pumpkin V a l l e y Sha le Oo, O t t o s e e Sha le 
6 r t , Ru t ledge Limestone o i , L e n i o r Limestone 
-Cm, M a r y v i l l e L imestone Och, Chickamauga Group 
€ n , No I i c h u c k y Shale Opm, P i e r c e and M u r f r e e s b o r o L imestones 
Cmr, M a r y v i l l e , R o g e r s v i l l e , and R u t l e d g e Format ions Ord, . R i d l e y Limestone 
€mn. M a y n a r d v i / l e Limestone Obh, Bigby-Cannon Limestone and Hermi tage Format ion 
•Gcu, M a y n a r d v i l l e Limestone and N o l i c h u c k y Shale Ou, S e q u a t c h i e , L e i p e r s , Inman, and Catheys Format ions 
€ c l , € p v , €mr , and €cu U n d i f f e r e n t i a t e d 

S e q u a t c h i e , L e i p e r s , Inman, and Catheys Format ions 

•Gc, Conasauga Group Mfp, F o r t Payne Format ion 
Mg, G r a i n g e r Format ion 

O l c , Longview, Chepu l tepec U n d i f f e r e n t i a t e d Mn, Newman Format ion 
On, Newala Format ion Mm, Monteag le L imestone 
Oc, Chepu l tepec Do lomi te Mbh, Bangor L imestone and H a r t s e l l e Format ion 
Ol V, Longview Do lomi te Mp, Pennington Format ion 
Ok, K ingspoct Format ion 
Oma, Mascot Do lomi te Pco, Crab Orchard Mounta ins Group 
One, Oc, O l v , Ok, and Oma U n d i f f e r e n t i a t e d P s l , S l a t e s t o n e Format ion 

00 
CO 

Act i v i t ies or 
s t r u c t u r e s near s i t e : B, b l a s t i n g 

C, c o n s t r u c t i o n 
D, d i t c h i n g 
Dr , d r a i n 

G, g r a d i n g 
H, house 
Hwy, highway 
I , impounding o r pondi ng 

0 , o t h e r (see remarks) 
P, pumping o f nearby w e l l 
W, w a t e r o r sewer l i n e 

( c o n t i n u e d ) 



A D D E N D U M 

T a b l e 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Numbe r 
o f 

S i n k -
h o l e s 

Date 
o f 

Occur -
rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Long i tude L a t i t u d e 

Topo-
g r a p h i c 
S e t t ing 

Geo log ic 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o l o g i c 
S e t t i n g 

Ra i n -
f a I 1 Depth 
Prior to 
t o o r W a t e r 
Dur ing Leve l 
Event ( f e e t ) 

Ac t i v -
i t i e s 
o r 

S t r u e -
t u r e s 
Nea r 
Si t e 

Hamblen County 

29 CDC 1 1 0 / 2 1 / 8 6 7 - 8 3 - 4 7 - 8 8 3 ° 1 4 ' 3 6 ° 1 3 1 S , F - - 8 - 1 0 No - - — 

Remarks: C o l l a p s e o c c u r r e d under loaded t r a i l e r . 

30 CDC 1 2 / 1 9 8 1 12 12 8 - 1 0 — 0 , V Oc — - - - - 0 

Remarks: Occurred f o l l o w i n g hard f r e e z e . 

31 J . B. 1 — 10 10 83°25* 3 6 ° 1 2 ' o,v € c r — — — H 
Wi 11iams 

Rema r k s ; 

32 CDC 

Remarks: 

33 CDC 

Remarks: 

34 CDC 

35 CDC 

Rema rks : 

C o l l a p s e o c c u r r e d in f r o n t y a r d o f a home. Landowner has f i l l e d h o l e w i t h d e b r i s . 
D e p r e s s i o n s t i l l e v i d e n t , however , a c t i v i t y appears t o have ceased . 

1 1984 2 2 10 8 3 0 2 3 ' 2 7 " 3 6 ° 1 1 ' 2 8 " S , 0 , D Oc 10+ - - 10+ 

Occurred near Mounta in Lake Road d u r i n g c o n s t r u c t i o n o f new s u b d i v i s i o n . B e l l - s h a p e d s i n k h o l e . 

1 9 / 2 3 / 8 6 2 3 10 8 3 ° 2 2 ' 5 1 " 3 6 ° 1 0 ' 4 2 " 0 , V 

Occurred in an open f i e l d near M o r r i s t o w n M u n i c i p a l A i r p o r t . 

1 Late 
1984 

1 Sp r i ng 
1985 

6 

2 

6 20 8 3 ° 2 2 ' 0 3 " 3 6 ° 1 1 ' 1 9 " 0 , V 

3 10 -15 8 3 ° 2 2 ' 0 2 " 3 6 ° 1 1 ' 1 8 " 0 , V 

Ok, Oma 10+ 

Ok 

Ok 

10+ 

Requ i red one t r u c k load o f g r a v e l to f i l l . Nearby home has r e p o r t e d l y been s e t t l i n g s i n c e day 
o f o c c u r r e n c e . 

C,G 

oo 

(continued) 



A D D E N D U M 

T a b l e 4. I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur-
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n Topo-graphic 
Longi tude L a t i t u d e S e t t i n g 

G e o l o g i c 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydrologic Sett ing 
Ra i n -fa I I 
P r i o r 
to o r During 
Event 

Depth to Water Leve I (feet) 

Act i v -
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Hamblen County ( c o n t i n u e d ) 

36 CDC 

Remarks: 

17+ 1983-1986 24 14 14 8 3 ° 2 2 ' 3 0 " 3 6 ° 1 1 ' 1 0 " D , 0 , S O lv 2 - 1 0 Yes 
More than seventeen ( 1 7 ) s i n k h o l e s have o c c u r r e d a t the l o c a t i o n o f a borrow p i t nea r 
the j u n c t i o n o f Highway H E and Panther Creek Road. There a r e a t l e a s t t h r e e l e v e l s o f 
subsidence c o r r e l a t i v e w i t h excava ted benches in 4 . 8 - a c r e s i t e . Bedrock p i n n a c l e s 
exposed in e x c a v a t i o n . Evidence o f ponding was n o t e d . The o c c u r r e n c e s have r e p o r t e d l y 
been a c t i v e s i n c e 1983 a l t h o u g h e x c a v a t i o n is d i s c e r n i b l e from aerial photography d a t e d 
A p r i l 2 , 1976. The l a r g e s t c o l l a p s e ( 2 4 x 1 4 x 1 4 ) r e p o r t e d l y o c c u r r e d August 1986 and was 
a s s o c i a t e d w i t h a r a i n f a l l e v e n t . 

37 

38 

39 

40 

41 

42 

CDC 

Rema r k s : 

CDC 

Remarks: 

1 10 10 5 8 3 ° 2 2 ' 5 0 " 3 6 ° 1 1 ' 2 6 " 0 , V 

Occurred in a v a c a n t l o t nea r edge o f s t r e e t in a s u b d i v i s i o n . 

1 May 1986 4 6 5 8 3 ° 2 2 ' 4 2 " 3 6 ° 1 2 ' 3 1 " 0 , V Ccr 

Occurred in m i d d l e o f corn f i e l d . Was f i i l e d w i t h d i r t and i s s t i l l a c t i v e 

Oc 5 

V e r t i c a I w a I I s . 

5+ 

C. Q u a r l e s 1 1960 — - - - - 8 3 ° 2 2 ' 1 3 " W " 0 , V Ok 

Remarks: Occurred on s h o u l d e r o f west bound Highway 11E. 

C. Quar les 1 1970 5 5 6+ 8 3 ° 2 2 ' 3 4 " 3 6 ° 1 1 ' 0 1 " 0 , V Ok 

C. q u a r l e s 2 1983 and 3 2 1 8 3 ° 2 2 , 0 7 " 3 6 ° 1 1 ' 0 9 " 0 , V Ok/Oma 1 
1986 

Remarks: C o l l a p s e o c c u r r e d in open p a s t u r e . The second s i n k h o l e measures 15x15x3 w i t h no a v a i l a b l e 
d a t e o f o c c u r r e n c e . P i n n a c l e development e v i d e n t in w a l l s o f c o l l a p s e . 

C. Q u a r l e s 1 1976 

Rema rks : Occurred in open f i e l d . 

8 3 ° 2 2 ' 09" 3 6 ° U ' 0 7 " 

Has s i n c e been f i l l e d . 

0 , S Oma 

14+ G , l , 
Hwy 

5+ 0 

5+ 0 

vo 
o 

Hwy 

( c o n t i n u e d ) 



A D D E N D U M 

T a b l e 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number 
o f 

S i n k -
ho!es 

Date 
o f 

Occur -
rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n Topo-graphic 
Longi tude L a t i t u d e S e t t i n g 

G e o l o g i c 
S e t t ing 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hydro log ic 
S e t t i ng 

Ra i n -fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Hamblen County ( c o n t i n u e d ) 

43 CDC 

46 

49 

1 9 6 5 - 1 9 7 0 — 8 3 ° 2 3 , 4 0 " 3 6 ° 1 2 ' 0 9 " 0 , V -Ccr 
Rema r k s : C o l l a p s e o c c u r r e d in Panther Creek in an a rea o f open p a s t u r e land. R e p o r t e d l y d r a i n e d Panther 

Creek a t t i m e o f o c c u r r e n c e and r e q u i r e d s e v e r a l t r u c k leads o f m a t e r i a l t o f i l l . 

44 CDC 1900 -1981 — 

45 Small man 1 1946 6 6 

Remarks: C o l l a p s e o c c u r r e d in p a s t u r e . 

2 1984 4 4 3 

8 3 o 2 4 ' 2 0 " 3 6 ° 1 2 ' 0 7 " 0 , S € c r 

ounty t r a c t o r r e p o r t e d l y gc 

5 8 3 ° 2 2 l 4 1 " 3 6 ° 1 2 ' 1 5 " S , 0 €cr 

Rema r k s : Occurred in f r o n t lawn o f home. A county t r a c t o r r e p o r t e d l y got s t u c k in e f f o r t to r e p a i r 
co l l apse . 

J . B. 
Wi11iams 

8 3 ° 2 4 ' 1 0 " 3 6 ° 1 2 ' 1 3 " D , 0 , S -Scr 3+ 3+ 

Rema r k s : S i n k h o l e c o l l a p s e o c c u r r e d on a s lope in the f r o n t lawn o f a home. A second c o l l a p s e o f 
u n r e p o r t e d s i z e o c c u r r e d a t the toe o f the s l o p e near the edge o f t h e road . 

47 B i l l 
Howe 11 

1927 8 3 ° 2 1 ' 4 2 " 3 6 ° 1 0 l 5 9 " 0 , V 01 v 

Rema r k s : C o l l a p s e o c c u r r e d under a team o f horses w h i l e f a r m e r was p l o w i n g . 

48 B i l l 
, Howe I 

• Remarks: 

J . B. 
W i l l i a m s 

1 ~ — - - - - 8 3 ° 2 1 ' 3 0 " 3 6 o 1 0 ' 5 7 " D , 0 , V O lv 

S i n k h o l e formea in bottom o f a farm pond. A f t e r the pond had d r a i n e d , the landowner 
r e p a i r e d the h o l e by dumping bags o f cement i n t o the h o l e . Pond now ho lds w a t e r . 

1984 83°22* 32" 3 6 ° 1 1 " 0 9 " D , 0 , V O lv 

Rema r k s : C o l l a p s e occurred beneath a paved road in f r o n t o f a borrow p i t where 17 o r more 
s i n k h o l e s have been documented to o c c u r . (See s i t e number 5 . ) 

Hwy 

( c o n t inued) 



A D D E N D U M 

T a b l e 4. I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur-
ho les rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n Topo-
g r a p h i c 

Longi tude L a t i t u d e S e t t i n g 

Geo l o g i c 
S e t t i ng 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g ic 
S e t t i ng 

Ra i n -fa I I 
P r i o r 
to o r 
Dur i ng 
Event 

Depth 
to 

Water 
Level 

( f e e t ) 

Act i v -
11 ies 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

Hamblen County ( c o n t i n u e d ) 

50 CDC 1 1972 12 12 8 - 1 0 8 3 ° 2 1 ' 5 9 " 3 6 ° 1 2 ' 0 3 " 0 , V Oc 

Remarks: P ip ing developed in the bottom o f an o l d s i n k h o l e and caused a c o l l a p s e . Landowner r e p o r t e d 
the s i t e is no longer a c t i v e . 

Hami l ton County 

9 Tony 
P r i c h e t t 

Rema rks : 

1 1979-1980 

The s i n k h o l e occurred near a res idence o f f I n t e r s t a t e Highway 24 near South P i t t s b u r g . 
S i z e o f c o l l a p s e is r e p o r t e d l y e x t r e m e l y deep, l a r g e enough to drop an a u t o m o b i l e i n t o . 
Water could be heard f l o w i n g in the bot tom. Landowner has r e p o r t e d l y c o n s t r u c t e d a 
fence around the s i n k h o l e . 

J e f r e r s o n County 

25 UD 

Rema r k s : 

Knox County 

13 TDSWM 

Rema rks : 

1 2 / 1 9 8 7 3 2 - - 8 3 ° 2 5 ' 

C o l l a p s e occur red under a w a t e r l i n e . 

3 6 ° 0 9 ' 

1 1 / 3 / 8 6 8 - 9 8 - 9 

V, 0 , D 

D , 0 , H 

Oma 

Och 

C o l l a p s e occur red on a h i l l a t edge or a p a r k i n g l o t . The c o l l a p s e is in l i n e w i t h 
s e v e r a l o t h e r o l d e r k a r s t depress ions in the immediate v i c i n i t y . 

14 TDSWM 

Rema rks : 

10 10 

C o l l a p s e occur red a t the l o c a t i o n or a s i t e proposed f o r a s a n i t a r y l a n d f i l l in Knox 
County. C o l l a p s e appeared to be recent w i t h v e r t i c a l w a l l s . 

V£> hO 

( c o n t i n u e d ) 



A D D E N D U M 

T a b l e 4 . I n v e n t o r y o f s i n k h o l e occurrence in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number Date 
o f o f 

S i n k - Occur-
h o l e s rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n Topo-
g r a p h i c 

Longi tude L a t i t u d e S e t t i n g 

Geo Iog i c 
S e t t i n g 

Depth 
to 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t i ng 

Ra i n -fa I I 
Prior 
to o r 
During 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t iV-
i t i es 
o r 

s t r u c -
t u r e s 
Nea r 
Si t e 

Rhea County 

3 NeaI Ray 

Rema rks : 

Lewi s 
Ma r t i n 

Remarks: 

Da I las 
Hawkins 

Rema r k s : 

Rhea Co. 
L a n d f i 1 1 
Wo rke r 

Remarks: 

1 9 5 0 ' s 6-8 6-8 5 - 6 8 4 ° 5 2 ' 3 5 ° 3 4 ' V , 0 

C o l l a p s e occur red in a f a r m e r ' s f i e l d near c o n f l u e n c e o f C l e a r Creek and the Tennessee 
R i v e r . A t r a c t o r r e p o r t e d l y f e l l i n t o the s i n k h o l e when i t deve loped . 

1985 20 20 8 4 ° 5 3 ' 35°39* V.O Ock/Och 8+ 

C o l l a p s e occur red a t a house n e a r the i n t e r s e c t i o n o f U .S . Route 27 and S t a t e Route 68 
in a d r iveway immedia te ly a f t e r a loaded feed t r u c k had crossed over t h e a r e a . Land-
owner r e p o r t e d s i x ( 6 ) t r u c k loads o f d i r t were r e q u i r e d to f i l l the h o l e . 

1 1945 20 20 

C o l l a p s e occur red in a f i e l d , 
w a t e r d u r i n g wet season. 

1 1975 

30 8 4 ° 5 0 ' 3 5 ° 3 6 ' 0 , V Ock/Och <30 

Rock is exposed in bottom o f s i n k h o l e . S i n k h o l e ho lds 

r - V, 0 , D — - - No 

CDOT 

Rema rks : 

Mrs. 
L loyd Reed 

A d o z i e r was work ing a t one end o f a l imestone q u a r r y when a l a r g e sycamore t r e e 
r e p o r t e d l y began to s i n k i n t o the ground. A f t e r about one hour , a l l t h a t c o u l d be 
seen o f t h e t r e e was the v e r y top p o r t i o n . The s i n k h o l e was r e p o r t e d l y l a r g e 
enough t o p l a c e an a u t o m o b i l e in . 

1 1984 2 2 4 8 4 ° 5 4 ' 2 6 " 3 5 ° 3 5 ' 4 5 " V.O -Gcr 

Occurred d u r i n g r a i n f a l l in d i t c h o f f shou lder o f road. Runof f d r a i n s i n t o s i n k h o l e . 

1 1985 10 10 3+ 8 4 ° 5 4 ' 6 6 " 3 5 ° 3 6 ' 0 9 " S , 0 Ocn 3+ 

Yes 

8+ H, 0 

OJ 

D, Hwy 

Rema r k s : Occurred in an open f i e l d . 

( c o n t i n u e d ) 



A D D E N D U M 

T a b l e 4 . I n v e n t o r y o f s i n k h o l e o c c u r r e n c e in Tennessee. 

Source 
o f 

S i t e I n f o r -
Number mat ion 

Number 
o f 

S i nk-
ho les 

Date 
o f 

Occur-
rence 

Dimensions ( f e e t ) 

Length Width Depth 

L o c a t i o n Topo-
g r a p h i c 

Long i tude L a t i t u d e S e t t i n g 

Geo log ic 
S e t t ing 

U n i t ( s ) 

Depth 
to 

Bed-
rock 

( f e e t ) 

Hyd r o l o g i c 
S e t t i ng 

Ra i n -fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Wa t e r 
Leve I 

( f e e t ) 

Act IV-
i t i es 
o r 

S t r u c -
t u r e s 
Nea r 
S i t e 

Rhea County ( c o n t i n u e d ) 

10 

11 

12 

13 

14 

Mrs. 1 
L lcyd Reed 

1983 8 8 

Remarks: 

Tony 
P r i c h e t t 

Remarks: 

John 
Sneed 

Occurred in an open f i e l d . 

1 About 20 30 
1912 

3+ 8 4 ° 5 4 ' 6 6 " 3 5 o 3 6 I 0 2 " S , 0 Ocn/€c 3+ 

10+ 8 4 ° 5 4 ' 3 2 " 3 5 ° 3 6 1 0 5 " V , 0 € c 10+ 

John 
Sneed 

Remarks: 

TDSWM 

Remarks: 

Nea l 
Ray 

Rema r k s : 

C o l l a p s e r e p o r t e d l y o c c u r r e d in a f i e l d a few hundred f e e t n o r t h o f Concord Church about 1912. 
I t was r e p o r t e d t h a t the c o l l a p s e o c c u r r e d beneath a horse -drawn buggy w h i l e a man and h i s 

w i f e were t r a v e l i n g t o c h u r c h . L o c a l l y t h e h o l e i s known as t h e " B l u e H o l e . " In r e c e n t y e a r s 
the h o l e has been covered w i t h t i m b e r . 

1 About 
1981 

10 10 8 4 0 5 5 ' 4 3 " 3 5 ° 3 3 ' 2 8 " 0 , S Oc 6+ 

Rema r k s : C o l l a p s e o c c u r r e d in a p a s t u r e a t the edge o f woods. The s i n k h o l e has s i n c e been r e p a i r e d . 

1 Between 
1926 & 1946 

8 4 ° 5 6 ' 0 1 " 3 5 ° 3 3 1 2 3 " 0 , S 

C o l l a p s e was r e p o r t e d l y l a r g e and o c c u r r e d in a p a s t u r e . 

1 Septembe r 
1986 

8 4 ° 5 4 l 4 9 " 3 5 0 3 3 ' 5 6 " D , 0 , S 

Oc 

Oc 4+ Yes 

S o i l c a v i t y c o l l a p s e o c c u r r e d between September 15 and 22 , 1986, in the m i d d l e o f an e x c a v a t e d 
t r e n c h (6 to 10 f e e t deep) a t the Rhea County L a n d f i l l . The t r e n c h was r e p o r t e d l y ponded w i t h 
r a i n w a t e r a t t ime o f o b s e r v a t i o n . The c a v i t y was scheduled f o r r e p a i r on September 30 , 1986 , 
us ing compacted c l a y and a c o n c r e t e cap. 

P r i o r to 
1982 

2 - 3 8 4 ° 5 4 ' 5 5 " 3 5 0 3 5 ' 4 5 " 0 , S ^c 3+ 

Three s i n k h o l e s occur red on p a s t u r e land. At the t ime o f o b s e r v a t i o n , the s i n k h o l e s c o n t a i n e d 
w a t e r ( r a i n f a l l had o c c u r r e d p r i o r t o and d u r i n g t h e t i m e o f o b s e r v a t i o n ) . Landowner r e p o r t e d 
these s i n k h o l e s d i s c h a r g e w a t e r d u r i n g heavy r a i n f a l l e v e n t s . There a r e some n a t u r a l s p r i n g s 
in the immediate a r e a . 

( c o n t i n u e d ) 

D, D r , 
C, I 

vo 



A D D E N D U M 

T a b l e I n v e n t o r y o f s i n k h o l e occur rence in Tennessee. 

Source Number Date 
o f o f o f 

S i t e I n f o r - S i n k - Occur -
Number mat ion ho les rence 

Dimensions ( f e e t ) 

Length Width Depth 

Locat ion 

Longi tude L a t i t u d e 

Topo-
g r a p h i c 
S e t t i n g 

Geo l o g i c 
S e t t i ng 

Depth 
t o 

Bed-
rock 

U n i t ( s ) ( f e e t ) 

Hyd r o I o g i c 
S e t t i ng 

Ra i n -fa I I 
P r i o r 
to o r 
Du r i ng 
Event 

Depth 
to 

Water 
Leve I 

( f e e t ) 

Ac t i v -
i t i e s 
o r 

S t r u c -
t u r e s 
Nea r 
Si t e 

Rhea Count.v (continued) 

15 

16 

17 

Sammy 
P r i c h e t t 

Remarks: 

Da I las 
Hawkins 

Remarks: 

PELA 

Remarks: 

Roane County 

6 R. H. 
Kete I le 

Remarks: 

S e v i e r County 

3 R. H. 
Kete I le 

Rema rks : 

7 / 9 / 8 2 3 . 5 - 4 3 . 5 - 4 10 8 4 ° 5 4 1 1 0 " 3 5 ° 3 5 ' 4 1 " 0 , H -Gcr 10+ 

A b u l l d o z e r excavated i n t o a s o i l c a v i t y w h i l e g r a d i n g land f o r c o n s t r u c t i o n o f house. 
The c a v i t y was f i l l e d w i t h s o i l and has not been a c t i v e s ince t h a t t i m e . A second 
s i n k h o l e o f s m a l l e r s i z e developed in t h e f r o n t y a r d . 

1980 3 - 4 3 - 4 3+ 8 4 ° 5 3 1 4 1 " 3 5 ° 3 4 ' 2 9 " F,V Oc 

C o l l a p s e r e p o r t e d l y o c c u r r e d a t t h e base o f a t r e e when l i g h t n i n g s t r u c k t h e t r e e . The 
r e s u l t i n g s i n k h o l e has r e p o r t e d l y c o n t i n u e d to e n l a r g e s ince f i r s t o c c u r r e n c e . Outcrops 
nearby suggest s h a l l o w depth to bedrock . 

3 - 1 2 2 - 8 2+ 8 4 ° 5 4 ' 3 0 " 3 5 ° 3 5 1 5 6 " F,V Cc 2+ 

S inkho les a r e loca ted w i t h i n a o n e - a c r e a r e a . Landowner not a v a i l a b l e f o r comments. 
S i n k h o l e s had v e r t i c a l s i d e s and the s m a l l e s t ( 3 x 2 x 2 + ) appears to be o f more recent 
o c c u r r e n c e . 

1986 V.O -Cn 
E s t . 
5 - 1 0 

S i n k h o l e occur red in the bottom o f a n a t u r a l d r a i n in a c l e a r e d r i g h t o f way. Occurred 
near the end o f the 1986 d r o u g h t . The s i n k h o l e i s l o c a t e d on Oak Ridge R e s e r v a t i o n . 

1 / 1 9 8 7 4 - 8 4 - 8 H, 0 €n 

S i n k h o l e s occur red on upland t e r r a n e in the bottom o f an o l d e r s i n k h o l e . The o l d e r 
s i n k h o l e formed a na+ura l pond. Dur ing p e r i o d s o f h igh r a i n f a l l in l a t e 1986 and 
e a r l y 1987, the t h r e e s i n k h o l e s formed, d r a i n i n g the pond. The t h r e e s i n k h o l e s a r e 
a l i g n e d , suggest ing a c o r r e l a t i o n w i t h f r a c t u r e s in bedrock . 

H, G 

3+ 

Ln 
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BASE MAP SOURCES: 

1 . ALABAMA : : USGS. 1: 5 0 0 , 0 0 0 
2 . USGS. 1: 5 0 0 , COO 1 9 7 0 
3 . T E N N E S S E E : : USGS, 1 : 5 0 0 . 0 0 
4 . V I R G I N I A : : USGS. 1 : 5 0 0 . 0 0 0 
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G E O R G I A : : e t U H b l A b f c U L U b - L U A L . a u n v t i , D U L L L I AIM I ^ U . U J 

FENNESSEE : : DEPARTMENT OF CONSERVATION. DIVISION 
OF GEOLOGY; ENVIRONMENTAL GEOLOGY 
SERIES NO. 1. 1972 

VIRGINIA : : USGS. PROFESSIONAL PAPER 580. FIGURE 6A. 196 

SCALE IN MILES 

P R E P A R E D BY: 

P.E. LAMOREAUX S ASSOCIATES. 
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PLATE 2. SINKHOLE 

BASE MAP SOURCES: 
1. ALABAMA : : USGS, 1: 5 
2. GEORGIA : : USGS. 1: 5 
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