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REPORT TO THE 2006 FLORIDA LEGISLATURE
AS REQUIRED BY CHAPTER 2005-111, LAWS OF FLORIDA

REGARDING ACTIVITIES RELATING TO THE
SINKHOLE DATABASE

LEGISLATIVE REQUIREMENTS

Committee Substitute for SB 1486 was passed by the Florida Legislature and signed into
Law by Governor Jeb Bush on June 151,2005. It was subsequently codified as Chapter
2005-111 Laws of Florida, which creates 627.7065, F.S. Section (5) states:

The Department of Environmental Protection, in consultation with the
Department of Financial Services, shall present a report of activities relating to
the sinkhole database, including recommendations regarding the database and
similar matters, to.the Governor, the Speaker of the House of Representatives,
the President of the Senate and the Chief Financial Officer by December 31,2005.
The report may consider the need for the Legislature to create an entity to study
the increase in sinkhole activity in the state and other similar issues relating to
sinkhole damage, including recommendations and costs for staffing the entity.
The report may include other information, as appropriate.

Within (1) of that Section the Legislature recognizes" ... that the Florida Geological
Survey of the Department of Environmental Protection has created a partial database of
sinkholes identified in Florida, although the database is not reflective of all sinkholes or
insurance claims for sinkhole damage." They further acknowledge that" .. .creating a
complete electronic database of sinkhole activity would serve an important purpose in
protecting the public and in studying property claim activities in the insurance
industry." Section (2) instructs the Department of Financial Services to "... consult with
the Florida Geological Survey and the Department of Environmental Protection to
implement a statewide automated database of sinkholes and related activity identified
in the state."



BACKGROUND

HISTORY OF SINKHOLE DATA IN FLORIDA

Sinkholes have been occurring in Florida for millions of years. With the population
explosion Florida has experienced, more and more people inhabit sinkhole-prone areas.
The Department of Environmental Protection (DEP) has for many years collected data
on both pre-historical (ancient) and modern-day sinkholes. This information was
collected as supporting background data for various applied geoscience projects and
natural resource inventories for the State. It was not collected to compile detailed,
statistical information on sinkhole occurrences from a geographic or chronologic
perspective. The basic intent was to supplement the subsurface geologic sample
repository and surface topographic / geomorphologic data maintained by the DEP to
better understand the unique relationship between karst! and the state's ground-water
resources and aquifer systems. Inclusion of insurance industry claims information
would create a more thorough repository necessary to further explore insurance issues
related to sinkholes in Florida.

In recent years, reports of sinkholes and claims filed under homeowners insurance have
increased dramatically. It is in part due to increased population, increased ground-
water withdrawals and recent drought conditions. With the more insurance claims,
various methods of investigating the sinkhole claims, both scientific and fraudulent,
have developed thereby highlighting the need for guidelines delimiting technical
expertise and the requirement to apply scientifically-accepted methodologies as
outlined in the DEP /Florida Geological Survey Special Publication 572.

After the occurrence of the famous 1981 "Winter Park Sinkhole," the 1982 Florida

Legislature created the Florida Sinkhole Research Institute (FSRI) at the University of
Central Florida. Data from the Department of Natural Resources was transferred to the
FSRI where it was modernized into a digital database. FSRI was intended to coordinate
the activities of Florida universities, state and federal geological and planning agencies,
state-water management hydrogeologists, private geotechnical firms, public safety --

officials, the insurance industry, the construction industry and the news media in a
common effort to develop and disseminate useful information for dealing with sinkhole
and subsidence related problems. With no Geology Department or Geosciences
capability, UCF hired an outside professional to run the FSRI. At that time, all the
sinkhole database files of the DEP were transferred to the FSRI for maintenance and

development. The FSRI began transferring the data into a dBase III@database to allow

1An area of irregular limestone in which erosion has produced fissures, sinkholes, underground streams
and caverns.

2See page 4 for more information about this report.
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easier searching and querying. During the early 1990's the FSRI was disbanded. The
database was subsequently returned to DEP, which continued to maintain this
information and to publish selected portions. In 1994, the DEP Open File Report No. 58
was published titled the Florida Sinkhole Index. The data was prepared in a MS Excel
spreadsheet form and made available to interested persons via the DEP internet
website.

The 1992 Florida Legislature mandated that a study of sinkhole insurance issues be
conducted. This included specific requests"... to evaluate the minimum standards for
evaluating claims for sinkhole damage..." and investigate" ... the need for an on-going
research resource -to conduct analysis and maintain current data and information on
sinkhole issues within this state." The study was completed by the FSU Center for
Insurance Research, under the direction of the Florida Department of Insurance. The
final report was submitted in December 1992. Chapter V of the report, titled:
Examination of the Establishment of Minimum Standards for the Evaluation of Sinkhole Claims
involves claims standards. It was decided that a listing of standards used by
professional geologists (PG) and professional engineers (PE with geotechnical expertise)
was needed to determine how a site should be assessed and if karst is present. Chapter
VI of the report, titled: Needfor an OngoingResearchResourceincluded discussions and
proposals to create a sinkhole research center based on input from the University of
Florida, the University of South Florida and the DEP. The chapter concluded that the
DEP should function as a clearinghouse for dissemination of data to the public and play
a central role in the development and maintenance of a sinkhole database. It was
further recommended the DEP continue to work with the universities to coordinate

research of sinkhole occurrences and formation. A continued funding source was
identified as a key to any continuation of such a state-wide program. These two
chapters were reproduced by the DEP in Open File Report No. 723in response to
interest from governmental agencies, the public and the professional community. The
intent of the reproduction and publication of these two chapters was to make it easier
for the public to obtain the results of the Sinkhole Standards Summit which was organized
by the authors and attended by geologic experts from throughout the state. Their
resulting consensus is presented in Chapter V of the report!.

Currently sinkholes are reported to the DEP on a non-mandated basis. The DEP
receives sinkhole reports from sources including homeowners, police, elected officials
and interested citizens. While limited, this information has helped identify regional
patterns in sinkhole occurrences. Insurance companies and engineering/ geological
consulting firms generally do not report sinkhole occurrences to the DEP, therefore
leaving an incomplete picture of the overall sinkhole frequency in Florida.

3 Appendix 1
4 Appendix 1
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With the inception of the DFS data reporting requirements (627.7065, F.5.), any sinkhole
claims processed by insurance companies must be incorporated into a state-wide
sinkhole database. This new database would provide a more complete picture of the
frequency, distribution and size of newly-formed sinkholes. The information reported
to the DEP, in the years prior to the proposed creation of the sinkhole database, was
compiled in various forms maintained by the DEP in paper copy files for staff research
use and for accessby interested individuals both public and private.

Additional reports and maps utilizing this information were subsequently published by
DEP. These include: Special Publication No. 29, Karst in Florida,and Map Series No.
110, Sinkhole TYPf!,De7!elopmentand Distribution in Florida. Numerous other professional
papers --and educational outreach products pertaining to Florida sinkholes and the
understanding of karst landscapes have been produced by DEP during the last 15
years5. In addition, as a public service, DEP has been on-call to the State Warning Point
and county emergency coordinators when sinkholes are reported. DEP has made
available sinkhole data forms to county representatives and available on the web site to
facilitate data submittal. DEP has also placed several other informational and
educational resources on the DEP web site regarding sinkhole occurrences6.

The 2004 Florida Legislative session requested an assessment of insurance coverage in
response to sinkhole damage (Chapter 627.7077 F.S.). This study was conducted by the
FSU College of Business, Department of Risk Management and Insurance, in
consultation with the State Board of Administration and the DEP. The study included a
feasibility and cost-benefit analysis of creating a Florida Sinkhole Insurance Facility. As
defined in the statute, selected potential functions of the facility include: "Providing
uniform standards for use by insurers in evaluating sinkhole loss claims," "Providing
training, communication, and other educational services to the public, engineers, the
construction industry, insurance professionals, or others" and "Maintaining a public
database of all confirmed sinkholes and paid sinkhole loss claims..."

To assist the FSU group preparing the report DEP organized Sinkhole Summit II to solicit
input from the geoscience and geotechnical community relating to proper and
consistent assessment of subsidence features to determine if they are indeed sinkholes.
A second workshop was held to solicit input from the geotechnical engineering
community regarding design and engineering options available to remediate impacted
facilities. The results of the second summit are now published as DEP /Florida
Geological Survey Special Publication No. 57 titled: Geologicaland Geotechnical
Investigation Proceduresfor Evaluation of the Causes of Subsidence Damage in Florida7.

5 See reference list

b Appendix 2 and 3
7 Appendix 4
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The final report submitted to the Legislature in April 2005, titled Insurance Study of
Sinkholes reviewed numerous other states' programs and demonstrated how such
entities are organized in similar situations. The report also looked at various funding
options and federal tax implications. The emphasis was on a facility that dealt with
finances, rate levels and claims oversight. Several non-insurance related services were
considered fundamental to such a facility. These were listed as: training,
communication and education services for impacted parties; establishing uniform
evaluation and remediation standards for potential sinkhole claims; providing
consulting services for insurers; and developing a public database of sinkhole claims
and exposures. The report discusses options and makes recommendations in each of

---the:re-lopical-areas: .

Chapter 2005-111, Laws of Florida, which creates 627.7065, F.S., requires that "The
Department of Financial Services... shall consult with the Florida Geological Survey
and the Department of Environmental Protection to implement a statewide automated
database of sinkholes and related activity identified in the state./f During the summer
and early fall of 2005, staff from the DEP and DFS met and developed the requirements
for an 'automated database' or automated solution for recording Florida sinkhole event
information. To create a useable and comprehensive automated database, information
would have to be sufficient to allow for future analysis of sinkhole insurance related
topics as outlined in the 2004 legislative report by FSU and DEP. In addition, an easy to
use interface would be created to allow input of required information that would
capture relevant data for insurance and scientific evaluation. DFS will begin
developing an automated solution, and both DFS and DEP will work together to
develop solutions to capture the necessary insurance and scientific information.

The 2005 Legislative session requested that consideration is given to the need for an
entity to study sinkhole activity and related issues as a part of this report. There are
two basic, but related, topical areas of need with regard to sinkhole understanding and
insurance industry needs and statistics. Both require consistent, accurate information
that can be verified and sorted by various topical fields. However, some of the
fundamental operations of these two functions are clearly different and have their own
unique protocols and expertise. As described in the FSU report there are several
options to carry-out these activities, including: creating, staffing and building a fully
functional institute to entirely perform the duties; contracting out the workload to a
private sector entity; utilizing an existing entity(s) to supplement their current workload
with fewer new staff and less additional funding; or some combination of the above.

5



SINKHOLE INVESTIGATIONS

To help understand the issues surrounding sinkhole damage and claims, a brief
description of the geological investigation process from the claim to the final
determination is provided below.

1. A homeowner may file a sinkhole damage claim if they observe damage to their
home that they believe may be caused by sinkhole development.

2. The claim is investigated by a geological or geotechnical firm charged with
~_d--~determining the-cause of the damage. Frequently, there is not an obvious

sinkhole that caused the damage and the investigators have to conduct a
subsurface investigation to determine the actual cause of the damage. The
techniques utilized by firms vary8 and may include drilling, ground penetrating
radar or other investigative methods. Some investigations are conducted using a
single investigative technique while others are done with multiple techniques.
The differences in procedures involved in sinkhole investigations provided much
of the impetus for holding the Sinkhole Summit II.

3. At the conclusion of the investigation, the cause of the damage is determined. If
sinkhole development is the cause, the insurance company deals with the
homeowner on the claims issues. If the investigating company determines that a
sinkhole is not to blame for the damage and the claim is denied, a homeowner
may hire a company to conduct another investigation. If the second
investigation determines that a sinkhole is the cause of the damage, the case
often ends up in court with the firms presenting scientific data supporting either
result. The courts then decide if the claim is valid or not.9

USE AND LIMITATIONS OF CURRENT DEP SINKHOLE DATABASE

In recent years, the DEP sinkhole database has been made accessible on the DEP
websitelo. A general sinkhole report form has been developed by DEP to facilitate
submittals and to standardize the information collectionll. This information was

developed by DEP staff to support the needs from a geoscience perspective. Due to
staffing limitations, the information submitted is not verified nor are the sites inspected.
The DEP data repository is a voluntary submittal effort by all involved. This database
represents only a very small subset of the total known modern sinkhole occurrences
with the majority of the data focusing on geographic areas of high population density as
well as other predispositions. Due to these facts, the existing DEP sinkhole database

8 Discussed in Florida Geological Survey Special Publication 57
9 Appendix SA summarizes the Claim Process
10http:j j www.dep.state.fl.usjgeologyjgisdatamaps/sinkhole_database.htm
11Copy of form attached as Appendix 6,
www.dep.state.fl.us/geology/forms/sinkholereport/sinkreportform.htm
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has value to general geologic processes understanding, however, it is not useful for
insurance industry statistical assessment. Therefore it is not recommended that existing
data be incorporated into the new sinkhole database. It is estimated that DEP sinkhole
information represents less than 10% of sinkholes reported to the insurance industry. In
addition, no known database of insurance claims due to sinkholes exists.

At the public/private; local and state level, large gaps exist within the flow of
information regarding the financial and scientific aspects of sinkholes12.

~- -""- - "-~---"- - INFORMATION NEEDS

DEPARTMENT OF FINANCIAL SERVICES

It is recommended that DFS collect sinkhole event information to be used for the

insurance consumer, industry and scientific and regulatory purposes. The data would
allow for more accurate assessments of loss probability and frequency as a result of
sinkhole events within Florida and would provide concerned citizens with a
comprehensive understanding of sinkhole activity in their communities13.

The data elements needed by DFS for a state-wide sinkhole database include street
location reference including the county, address, city, state, zip and geographic/ GPS
position including latitude and longitude with degrees, minutes and decimal seconds,
including the datum used to collect the GPS position. Insurance claim data should
include the date the claim was reported, whether or not a sinkhole was validated, the
type of policy insuring the property, policy limits for the insured structure, valuation of
damage to the insured structure and an indication as to whether the structure was
deemed a total loss. It is also recommended that a PG firm or geotechnical engineering
firm with PG expertise perform the initial investigation of the sinkhole activity,
specifically as it relates to identifying the exact nature and location of the activity, to
provide consistency in the way the data is reported.

DEP ARTMENT OF ENVIRONMENTAL PROTECTION

DEP and DFS14recommend that specific information regarding sinkhole occurrences
from all available sources should be collected to facilitate analysis of sinkhole-prone
areas. Other environmental benefits would exist, such as improving understanding the
dynamics of karst and its relation to local ground-water quality. Environmental
information needs generally pertain to the fundamental size, shape and locations of

12 The disconnection between these databases is il1ustrated in the process charts in Appendix SA and SB
13The entire list of data element needs for both the DEP and DFS is included in Appendix 7

14Appendix 8 lists agency personnel involved
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reported sinkholes15. The data for the sinkhole database needs to be gathered from
multiple sources, however, DEP and DFS agree that sinkhole investigations and the
data submitted should be accomplished by a PG firm or geotechnical/ engineering firm
with PG expertise to perform the initial investigation of the geologic data.

RECOMMENDA TIONS

Corrective measures are needed to address the issues described herein. These measures

comprise the following recommendations:

Create the sinkhole database to allow DFS to collect and manage sinkhole
information, including information needs described above16;.transmit
scientific data electronically to DEP; and receive into DEP's newly refined
sinkhole database the electronic feed of scientific information from DFS.

Analyze for a to-be-determined period of time the information collected
for the sinkhole database to determine if there is a need for a sinkhole

research entity.

Per 627.7065 F.5., DEP and DFS will develop a data collection agreement and
information requirements from which a sinkhole database will be created17. The
sinkhole database developed shall conform to DFS and DEP locational and metadata
standards as well as those relevant to the Facility Identification Template for States
(FITS, version 2). The developed application shall include search capabilities necessary
to address issues pertaining to sinkhole field studies, prediction and sinkhole insurance
claims activity.

The DFS will develop and maintain a database to collect information from insurance
companies and other reporting groups or agencies. DEP shall maintain a database that
will accept the electronic feed of information from the DFS18. The data collected for the
sinkhole database will contain personal financial information (i.e., insurance policy

number). As a result specific legislation is needed to determine which da~~~~ie~d~\'\T~~l
be available in the public domain and available for public and private use. Once these
issues are addressed, appropriate components of the DEP's database will be available
via the Internet.

15The entire list of data element needs for both the DEP and DFS is included in Appendix 7
16Appendix 7 indicates the minimum number of topical field elements needed to design the requested
database and allow for statistical insurance and geologic data analysis.
17Appendix 7
18Appendix 7
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Data collection will be needed from insurance companies (i.e., geological or
geotechnical reports submitted to and compiled by the insurance agencies) and PC
firms or geotechnical firms with PC or relevant PE expertise in sinkhole investigations.
Insurance company submittals to DFS shall include insurance data and scientific
information, which would be included as a geologic and geotechnical report attached as
an appendix. .

SINKHOLE ACTIVITY / INSURANCE DAMAGE RESEARCH ENTITY

The 2005 legislative language offered opportunity for this report to consider the need
for a research entity to study sinkhole activity in the state. Should the need for such an
entity be determined once the new information is analyzed, the two departments will
work together to develop a plan for that entity.

ACTION PLAN AND LEGISLATION

It is proposed that as of July 1,2006, DFS begin receiving and inputting reports from
insurance companies (including data received from associated PC/PE firms) into the
newly created sinkhole application. Once improvements are made to DEP's existing
sinkhole database, DEP will begin receiving the DFS electronic information feed. The
DFS would be responsible for the overall project, having taken into consideration the
requirements of DEP's database.

Current authorities of the DEP encompass programmatic needs and therefore require
no additional legislation until a full assessment of the database, data volume and flow,
infrastructure, field inspection and scientific needs are completed. Upon completion of
this assessment, a recommendation for a sinkhole research entity at the DEP may be put
forth, which may require legislative action. DFS may request legislative action
requiring insurers to provide DFS with data that will ensure the completeness and
utility of the database.

9
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July 1997

The 1992 Florida LegIslaturemandated that a study of sinkhole insurance issues
be conducted. The study was completed by the FloridaState UniversityCenter
for Insurance Research. under the direction of the Florida Department of
Insurance. The report. Insurance Study of Sinkholes. was submItted to the
Department in December of 1992 and subsequently to the appropriate
legislative Committees.

Twochapters of that report are reproduced here in response to interesffrom
governmental agendes. the public.and the professionalcommunity. Chapter
V. deals with HClaimsStandards." Itwas determined during the course of the
study that a .Iistlngof typical standards used by Professional Geologists or
Professional Geotechnical Engineers was needed to offer guidance regarding
what a competent geological assessment of a site should consider fo
determine ifkarst processes are responsible for observed features. Chapter v is
titled: "Examination of the Establishment of Minimum Siandards for the
Evaluation of Sinkhole Claims.1I .

Chapter VI addresses the States need for an ongoing research resource to
understand and characterize sinkhole occurrences and to create a central
clearinghouse for the collection of sinkholedata and fer its.dissemination to the
pubflc.. The Chapter titled: "Need f9ran Ongoing Research Resource" includes
input from fourstate universitygeology departments and the FloridaGeologicol
Survey.

The reproduction of these chapters here is intended to bettermoke available
the results of the It Sinkhole Standards Summit' which was organized by the
authors and attended by geologic experts from throughout the state. Their
resulting consensus ispresented inChapter Vof the report.

Walter Schmidt. Ph.D.#P.G.
State GeoJoglst & Chief
Florida Geological Survey

-

-

.=

=

..~



--- ---

v. EXAIIINATJON eF ~I.B ESTMJUSBJlENT OF MINDIUII
8TANDA.BD8 JJOBTIIE EVALIJA.UeNOF

SINKHOLE CLAIMS

,



Clear Determination ot nether an
Insured EVent Has Ocourred

Contract DefinitiQns

The appropriate place to look f{Jr the specificationof the

insured event is the subject insurance contra.ct. In this

analysis, contracts covering dwellingsIi. @., Homebr,,;ners and

Dwelling (monoline fire) Form.shave: been the f;ocus. Most

iJ::l~Hl,r.5~Jl~t~cQ1!\panies._operating in Florida use contract wording

identical or similar to the copyrigrhtwordin9of the Insurance
Ii

services Officer Inc. (ISO). The key wording is tha following ~

sentence,"SinkholeCollapse means actual physical damage arising ,

oute!! or cau~ed by, sudden settlement or collapse of the earth
,

,

sypporting such propert.y and only when such settlE'unentor

collapse results from subterranean voids creatced by the action of

;
,

water on limestone or similar rockformations.U The nactual
~

~

physical damage" 1UUSt be to ucove:red property..n Obvious problems
;

..

arising from this seemingly simple and understandable wording

include:bow the word "suddenu is to be interpreted/enforced, ho,",

~

.

evidence of the necessary "subterra.neanvoids" is to be
.
..
..establisned,and wbether land is part of the.ucovered property.II

specifically defininqsinkhole was enacted in ~9al. There have

..

.

.

.

.
"
..

The threshold issue to be decided is what types of earth

mOV0Jnent are to be included in the term sinkhole.. The statute

bee~ no cases interpreting it since that time.. However, a case

which pre-dated the statute, Zimmer v. Aetna, t was decided by

V-2

.

..

.-

..

..

..

1383 So.2d 999 (Fla. 5th D.C.,A., 1980).



the fifth District:. court of Appeal in 1980~ The~1mmer case

construed the insurance policy definition of sinkhole discuss€d

abQve. (The policy definition is almost iderlticaJ.to that

contained in the rules developed hythe Department pursuant to

Section 627.351 F.5.)

-Discussions with an individual who was involved in the

original Florida sil"Jehole reinsurance facility and who
-------

participated in the drafting' of the sinkhole definition

incorporated in th~ original rules of the Department indicated an

intent to cover those sinkholes which are sudden and overnight in

nature and amount to an immediate cat.astrophe.:2 The z.~mmer

court indicated that the legislative purpose was not to limit

10S$8S tQ those of a "sudden" overnight nature., the type that "

amounts to an i.mmediate ca.tastrophe.. n The court indicated the

le.gislativeintent was to oover insurablesinkhole loss and that

th.e L.eqislat,ure did not intendto limit sinkhole loss to damage

caused by tisuddensettlement. II

The ZiDer .court rea.soned that inclusion of they,tord

sett~ement clearly reflacted the leCjislati va purp.ose not to limit

losses to those of a. sudden and overnightnat:ure. Thee-ourt

rejected the argument thatcoverag'eWas 11m! tedto sinJr..holes

which insta.nta,neously appear w'hen the ceiling over a large void

in the :subterranean 1ayer falls because it is no longer able to

support the load above. Clearly, instantaneous sinkholes were

intended to be covered and have always been covered. Problems

2'Telephone conversation of A..Butler with H. Parks.
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arise, however, in those situaticns where dam~ge5 are the result

ofacontinuou$ or slo'l,.tsettlement rather than instantaneous

collapse. It is in these situat.i.ons where determination of the

cause of 105s beCOme~\l difficult~

Apparently, as .aresult ofZiitJ.mer, sinkholes which gradually

manifest themselves have been covered (coversubsid.ence)as v.lell

as those which appear instantaneously (cover collap$e)~ The

7immer--courtfound no statb3tlcs.as to the number o.feach kind of

sinkhole,. The court al~<!) wrQt.ethatHslnkhcle I.osses did not

prove to be burdensemu?, to the in~H.trance industry.u The court

referred to the April 26, 197JInsurance COl'ronlssloner'$ order

which statedth.at during the first-threeyears of'th.e plan tor

equitable apportionment or losses between insurers! there had not

heen a single loss.

The. situation where no losses exist ha,$ ch.anqed. Specific

statutory languag'e.Qutlining what earth movement perils are to be

coverad 'wouidaid; in clarifying 'whatt}.1'H~S of 10s5 the

Legislat.ure intended be covered"

C1J1UlmrI' ADJUSTHB1r:rHETRODS

In order to dete.rm!ne tbeapproach taken by In.surers in

investtgating and settling sinkhole claims! ten companies were

contac:tedand asked to explain tb@ steps t.akento adjust these

claims. The companies included Aetna f Allsta.te t GEICOj Har't:ford..

Liberty Mutual! Nationwidej Prudential, State F.arm, Travelers,

and USM,. Althouqh there were some differences in thE'!details of

the claim:sadjustment proeessbetwEten companies, all followed
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essentially the same :basicapproach. This approach COt1:s:1sted of

the following steps:

1.. Upon receipt ofa clai:m.forsin~~ole damage, the

init.ialresponse of the insurers is to send one of

their company adjusters to the site~ While these

adjusters are tr.ainedin the settlement of property

claims., they are not speciallytrained in handling:

ginkholeclalms~ AS a .result,their role is primar i.ly

to dete:t1nine if there is any obviouscaus.eof the

damage other than sinYJ1o1~. (Scnneexamples otsUch

other causes are excavations being done by the insured,

something buried in the yardl etc.) It was stressed by

allot the companies that a denial of a clail11 based on

a visual ins.pec=tiQn by thecompanyaoj uster is \I"ery

rare.. Si'lnilarly,unless there is an obvious sinkhole,

it is unlikely that the company adjuster will i:m:medlately

declare the loss to be covered.. Several ,campania$

estimated that a decision based onthls initial

invE.!$ti.qation occurs in less than one percent. (1%) of all

reported. sinkhole claims..

2. Assuming that the cause of the damage is unclear.r the

companies contact a geotechnical engineering firm to

investigate the loss.. The engineers/geologists u.sually

begin with a shallOw boring since it is the least

exp ens.ive of the techniques. If the results of the

shallow boring are nQt conclusive, then a deep DQring is
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used. (In some cases} ground penetrating radar (GPR) is

used to determine the "bestttplaces for condlJGtingthe

deep borings. One company indicated that it uses GPR on

any claim on the west coast of Florida.} The geotechnical

engineering firm submits its report and its opinion to the

company, which tben mak.es its final decision based on the

findings of the engineers/geologists.
-.- ----

:3 . Upon a determinationthat a loss is caused by a sink.hole,

an ef19ineering firm is used to determine the best approach

for repairing the damage.

All companies indicated that the benefit of the d.oubtis given to

the policyholder--that is, any damage reported as being caused by

a sinkhole is assumed to bave resulted from.a sinkhole unless

there is an obvious alternative cause, or unless a qualified

engineer/geologist states that it was not..

11:18 of P~ofe$sion.l e:xpertise

The selection of "expartsUby insurers in the detection of

sinkholes is a func:tionof their quality, their promptness in the

subm.iss ion of their findinqs, and the olar it~{ of the reports they

prepare 6 One aspect of tbeir professional quality which is

important to insurers is these persotls1capability as courtroom

W.ltnesses.. More than one claims person commented that this is an

important issue..
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ci~cumst2!nces p~ctating Use

The principal circums'tanceo.ictating the use of an expert in

the adjustment of a sinkhole cla.,im,is the lack of a clear

determination that a sinkhole has or has not occurred. normally,

th~re is damage to property \othich could have been caused by a

sinkhole but which could also have some 'other cause. These

include soil dryness, water tables, improper foundation design or

materials, excavation by burrowing animals, wate.r pressure, soil

eros.iO:hj ea.:rtbquake,organic matter in the 50i1,a:od others~

W}),ere tbere is reasonabledoubt, the rule seems to be tha.t

som.eprofessional expertise is desirable. The best outcome of

this process is that there is a detennination of the «probable"

caus~ at the lowest possible cost. This Ulowest possible cost/Ii

sometimes expressed alternately as a Ureasonable" cost, is a

difficult concept in practice; the insured and the insurance

c~mpany may have vastly differing notions regarding what is

ureas,onable.. n Since the insura.nce companies are incurringthe

adjustment costs, an insurance company may decide to pay a

questionable claim and forego the investigation because the cost

of an e,xactdetermination of cause would e.xceed the payout..
-~ , ,- -- - ---~,-- - --- -~~-~

BIN'DOLE SUMMIT

On Auqust 28, 1992; a "Sinkhole standards summitt! (the

summit) was convened with eminent geologists and engineers trom

the state of Florida. It Was intended to bring sainecertainty

and consensus to the issue of minimum standards to be employed in

the determination .ofthe whether a sinkhole has caused dama.ge to
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a structure.. Thus; the main question which wasaddre.ssed was

.tHow do you determine the cause of the d.amage'?u Dr. Walt

schmidt, Director of the Florida Geological Survey, was the

moderator of this discussion.

The invited participants in the Sinkhole Standards Sum..'11it

...'ere:

Dr.. Barry Beck"
W FCffier---[Yirector of the Florida SinkholeResearch Institute
Orlando, FL

Dr. John Garlanger
.~rdamanand Associates
Orlando, FL

Mr. Tony Gilboy
Southwest Florida Water Management District
Brooksvillei FL

....

Mr. Jack Barr inqtol1
Brown Testing Laboratories; Inc.
Tampa,FL

.
Mr. Craig Hutcheson
United states Geological Survey
Tampa, FL

Hr .. Ed Lane
F10rida Geological surve}*
Tallahassee, FL

Dr. Bill Parker-
Department o~ Geology
Florida State University
Tallahassee, FL

Dr. Anthony Randazzo
Department of Geology
University of Florida
Gainesville, FL

Dr. Tom scott
Florida Geological survey
Tallahassee, FL
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Mr. william Sinclair
Envirorm'lentalConsulting and Technology I Inc.

Tampa, FL

Dr. Mark St.@wart, Chairperson
Department of Geology
University of South Florida
Tampa,. FL

Mr. Bill Wilson
Subsurface Evaluations,. Inc.
Winter Springs, FL

Dr. Walter SchmidtjeDirector
Florida Geological Survey
TallahasseejFL

Mr" Bob Goehr ing
PSI1.1ammal & Associates Division
winter Park.t FL

'"'These invitees were unable to attend.

Also in attendance were staff members of the Department of

Insurance&nd the Florida Legislature/. and Larry Brown of Brown

Testing Laboratories, Tampa! Florida.

'A major complaint which had been voiced by the homeowners in

Dunedin was the inconsistemcy across geolcgical and engineering

firms in the identification of the cause of damage to their

homes.. From theday-lol1g discussion ~"TIon9' these professionals

the fol1o\t.inq consensus was ei.chieved:

l.~ Ideally1 t.hre~pt"ofe$sionals arffrlf;;fed.ed- tcr pro-Vidfi

input to the insurance companies reqarding the ca.useof

loss: a structural engIneer, a professional

geotechnical engineer, and a professional geoloqist.

The structural engineer ,,'ould be employed initially to

give advice regarding the structural soundness .of the
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building when constructad.. The professional geologist

would offer observations and interpretations regarding

the earth and the actual cause 'Ofthe damage (given

poor construction has been ruled out by the structural

engineer) . Finally, the geotechnical engineer would

supply input regarding the design of the foundation~

The use of three professionals would be in the ideal

(i"e.,assuming no constraints withreg:ardto money) .

Realistically, it was agreed that/at: a minimum, a

qualified individual must write the report" This

individual must bea licensed professional engineer or

a licensed professional geologist with documented

experience with foundation subsidence.

2. Standardizing the sinkhole identificationprocassso

that each investigationis identical VIasdeemed to be

impossible and unnecessary by these engineers and

geologists. A thre.e-tierprocess was gene.rally

accepted as being ne.cesaary (see Table V""l).
A

checklist of point.s to consider was also recommended.

If a process on this checklist was not undertaken, the

recognition that this process was not undert.akenshould

be noted in the report and the justification for this

decision noted.
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Table V-l

APP:aO~CS:ING A 8ETTLEHEn INVESTIGATION
PRaK A TXtORE~ICAL STANDPO~NT

PEASB l--PU-SITE ASSE88KD".r

REQUEST;
(CLID"r)

rNFO nOM CL'IEN"r:
(PROJECTEN'G~N£ERI
PRQJ!C1',~~9LOGIST}
PREL.SEARCH:
(PROJECT ENGINEERI
PROJECT GEOLOGIST)

TRBC.lRIE8 =

(COUlNED)

ComplalnF;' c'oncern; need for solution "

Nature of Problem; !'lis perception of problem';
whe:re; wha.t; when; how sari ous back.ground

Review publIshed information--mapsj
quads, SCS, office e>..-perience--ask share, ta,lk to
senior pe.ople

Most probable; proc@ss ~of ~eli'mination; 'most'
likely what is and what is not; what do you suspect

PlDBB 2-oR-SI'TEASBBS8XB.:'!iT

REDEFINE SeOPJU
(COKBIDD)

EVALUATION:
(PROJECT DOldERI
ItItO.J'ECTG20LOGI'!f] , ' m " ' ,"'"

SOLtrrIOH AND Make , recoQendations , mord tor, further
RECO!QQUiDA'1!IONS: studies1 correctiveworksIalternativ@s:,'
fpaOJ1!U:~ OR. SEK:IOR providE! con,oepts. of proc~dUreg depending
BNQI)n~BRS I G801.OG1:8T8)

SIl"'B nATA:
(PRo.J"%O'1'DGI'NEDI
GEOLOGIST)

1teFINB TJtBORIES:
(PROJECTOR SENIOR
BNGI:NEBRS)

.DESIGN SCOPS
01' EXPLORATIONS:
(PROJBCT ENGINEER.!
GEOLOGIST)

RECOlNCILE:
(CODI1rED)

Visit site - observe conditions inj out,
around,photos
History - nearby conditions,v$<1et:~.tion siteqra.ding,
cu.t/fill, utilities, wells, bur.led structures, flew
construction ooinciding' wi to. rQ.ported compla.int,
t.ype/mode of failure; pattern, trends, normal" tUlique,
unusua.l" , minor ,expansivet,materials, additJ.ons,
construction, design,. settlementof ground?

Form some thoughts -
foundation/settlement related,
shallo\1l1deep, influance from construction, etc.

PUSB 3-DftULBD SITE ASSBSS:HJ'DiT

AdditIonafsite visits, boring.s, pits,
details, get plans, take measure:m~nts,
soil t.ests,KEEP UP WITH FINDINGS!

DOQS data s.upport refined theory" 1.S it or is it not
a clear case - do o,thersp.aqr.eeldisa.gree?--,, ~---,-~-~._-

If not a clear C~SQ - regroup a.nd r~definQ sOope

If clear cas@ - proceed with evaluation
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3. It was agreed among the geologi~:ts and engin.eers that a

sinkhole rE'#search instituteshould be created which

"
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phone, if possible, or in person)"

questionsshouldbe answered.
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would provide a clearinghouse for seminars,

conferences, lectures, and the general exchange of

ideas.. This would facilitate the standardization of

the slnY~ole identification process and important

dissemination of information to practicing
--_..-

professionals. This institute must be cross-

disciplinary, given the nature of and issues related to

sl.n3t'..holes ..

4. It was agreed that, often insurance adjusters are not

familiar with adjustment of claims, and that some sort

of training should be given the adjusters assigned to

adjust a reported sinkhole claim. Brochures could be

created and seminars conducted by the aforementioned

sinkhole research center. (See Appendix V-A for an

example of a clai:mshandling guide used by the Illinois

Mine Subsidence Insurance Fund to adjust mine

subsidence claims.)

PHASE 1: paz-SITE ASSESSMENT. This stag~ involves

collection of background in.formation (either over the

a) Wbenthe engineering or geolo9'ical firm receives

the request to investigate the home, is the damaqe

life threatening or catastrophic?
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b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

1)

m)

n)

Is there a well being drilled on the property or

nearby?

How old is the house?

Does the family have a swi~~ing pool and does it

leak?

Is there any excavation nearby?

Are you the original owner of the home?

Has there been any change in the vegetation

coverage?

Have you had a.nychanges in the color of you.r

water?

Have you had sedimentation in your water?

What landscaping was done?

In relation toa well, have there been any

significant changes in the pumping of the well

recently?

What is the loca.tion of the pipes, drainage sewer

lines, and septic tanks?

Has there been any recent flooding?

Have the publioutilities been involved with this

problem?

P1D.BE 2:

a)

b)

ON-SI!rE ASSESSMENT

Get to know the backgroundgeologica.1 literature

for the area.

Draw an accurate site map to scale, to map the

grou.nd cracks and the pattern of the cracks.
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d)

--- - -e)

f)

g)

h)

i)

j)

k)

Take photos and do sketches of the site.

Look at the angled dip on tnefractures. In the

initial stages of sinkhole collapse there is a

hemispherical cavity that is perhaps coming up to

the surface. If there is a dip on the cracks away

from the center of the circle, that is suggestive

evidence of a sinkhole.

-If the homeowner has indicated that wells have

been drilled nearbYl get a completion report on

any wells drilled.

Observe downspouts and a.nydrainage systems.

Examine the aliqnment of trees. If the trees have

been cut off at the ground and coveredl the trunks

rot and forma cavity in the ground.

Look for paint in the cracks (as a clue to their

age)..

Loakfor any change in site conditions..

Lecate the sewer pipe and t.heseptic tank~ Many

sinkholes can develop above a sewer line if the

line does not have the proper joint..

Collect all of the above information and refine

your hypothesis. If, from the above

investigation, the cause of damage can be

identified, fu.rther investigation :may not be

warranted.
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b)

c)

d)

e)

f)

g)

PHASE 3 - DETAILED SITE INVESTIGATION

a) .If there is some minor cracki.ngaround the

fou.ndation, lo-ok at the footings to see if there

is buried garbage.

Do a shallow i.nvestiga.tion(up to ten feet)usin.g

test pits, hand augers.; a level survey of the

floor; and ground penetrating radar.

Use pi.ezomet.erstotake readings and draw a water

table m.ap. The v"fZl.terta.ble will depre.ssover th.e

center of the subsidence and this tes.t;. is

relatively inexpensive.

Putcrack-moni toring devices on the walls. Mark

a cracks.

If deep penetrating borings are to be used, one

must first determi.ne.where to do the borings.

a minimum two borin.gsmu.st be dOl1.e; one in an

At

unaffected areal in order to provide aref'erence

point, and one in what expected to be the

center of th.e damage.

Sometimes it is desira.ble to drillona neiqhbords

la.nd.. Document iftheraare problems lling on

a neighbor*s land" Ifthare iSt a dlfferent means

of diagnosis~'ill have to be lized.

After much discussion reqa..rding what theobjactive

of aeep penetra.ting borings t an inability to

determine actual location of' the cavity wa.s
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de~med to be insufficient evidence ot the lack of

a sinkhole because a cover subsidence sinkhole can

ravel laterally. Furthermore! one could locate a

cavity and not have found a sinkhole because

cavities can have many causes! only one of which

may PEta sinkhole as defined in the insu.rance

policy, Thus, no minimum numper of deep

penetrating-borings was recommended. However, a

complete jus.tification of the decision of why

borir\C;7S 'were or were not used was recommended.

h) To completely analyze the sedimentsamplest the

followingmeasurementsa.re recommended:

i)

ii)

moisture content;

if it.is clay, measurement of Atterbu1:g

.lim1 ts;

iii) measure:xnentofuncombined compressive

strength;

if the cause of the damage is hypothes.izediv).

to be decaying organic soils, measurement

of the percento! organic soils;

measurement.of the engineering performancev)

and behavior of the materials, e.g..! the

movement or deformation of the materials

under the types of stresses that are

present. at that particular5i te;

vi) id.entification of the mineralogy;
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vii) measurement of density of the 50il.'1

i) Use an extensometer, i.e., put a pipe in the

qround down to the bedrock and put a gauge on the

pipe: observe how the ground moves relative to

that pipe. This is very expensive, about $111000.

6. The participants recom.'nendedthat an abridged report in

layman's terms be.made available to the homeowners.

currently, the standard procedure for denial of a claim

by many insurance companies is notification of the

homeowner of the basic conclusion of the investigation,

with a.recommendation to the homeowner to read his or

her insurance policy.

7. If the report does not address the structural adequacy

of the building1 that should be noted through a

specific statement of that fact~ otherwise', a comment

on the structuraladequacycf the building should be

addressed in the report.

Some of the daJnage which masquerades as sinkhole8..

damage, but is really caused by faulty construction,.

could be avoided by stricter building codes.

Furthermore, damage from sinkholescould be-llna:ted

through stricter building codes.. Rarely are cOTtmleJ:-,cial

build1t1gsdamaged by sinkholes, and it was suggested at

the Summit that this was due to the fact that

3These measurements should be done according to some
standard such as in conformance with the American Society of
Testing Materials (ASTM).
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commercial bu are designed and Emg- inE1H.U:"~d to

much strict@r standard!>. It r"ras noted the

Southern Cod,e

promUlgated ~ to complyi$ $:

the number 'Of false sinkh'ola e1a and p'Ossibl~t

stabilize homes w.h by SiJilkholes.

this H to )pn
'"']'

als,o miti'gate d.amage caused by other perils as

windstorm trom preface and

purpose of the flde~;fmed to comply" sta,ndard can be found

in Appendix .

9. Soil t.ests are not requ.i.red in a.ll counties which are

likelj.'t,o hav€!!shrinkl!i!HiIle1l clay~ io Reqr..1 ire.~'I!Hliultof

soil tests these counti@s would J:"educe the inciden,ce

of dam,a.qeto hom.es 'which masc;p.:H!u:\adesas sinkhole

da.:mage~ If sb,r.inkls.'el1 clay present on the

foot.pr1,nt of the building,more expensive foundation

design can be used tosecu..r~ ho:m~ ~9~in:5tdamageb1'

a.hr i nkl sw~11 cIa jr. A post-tension slab foundation can

be pou,redata .cost.of ~bout t 000-$3,000. In some

instaru:;e~ , ~~ll~rof the lot wi adjust the

p:u':rch.a.se pric@ ofth~ lot for tbe increasedcost of the

foundation.

'Shrink/swell c1~y known localljt as pipe clay or
Full~r. sEarth 1 and. in technicalscientificterm,s .is often a
mixture o,fpolygorsklteand other clays such a,s illite ,Or
cblorit~. Any mixtureof clayminerals th~t can absorb large
amounts of water can be calle'Q a shrink/s.well clay.
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10. A reco~Dended clecision proce.sssuggasted by on@

participant and described thr,ough a flowchart and the

form used by one partlcipatin9'geotechnical finn can be

found in Appendix v-c.

Prom.pt &.:o<JFair Settlellltrntof tnQ Claim

Th@ second com.ponent of Hminim.umstandardsI' is prcttipt o.nd

__-fair._~ett.lement-ofthe claiml given clear deter1l'iination that an

insured event has occurred. It has been asserted by homeowners

in the Dunedin area that the tachni.quescurrently employed to

repair homes damaged by a sinkhole do not wo:rk; after the repair i

the home.s contlnLle to crack. This is the reasot'!. for their

requ.est that damage in amounts greater th~:nfiftypercent (Sot)

of the pre-damage value of tha home be compensated through itcash

settle:nHi;rnt and that nO'effort be made tofurlaamental1y repair the

home"

In an effort-to establishtha valicU t?i of the homeowners'

claim that th:acurrent$inkhole repair techniquesare not

effective/a phone survey of res;,1,dents in tbe DU.nedinCt.red, who

had experienced sirn-..h.ole damage and received some ccrmpensat.!on

forthl~ damage from insurancecompan.1es,was undertaken~

Identificationof these homeowners came from t.he aforementioned

mail 5urvey done by the Florida Departin emtof Insurance (DO!).

out of the 8,500 surveysttlailed by the DO!, 1.40 responded

that they had suffered sinrJlole damage~ Of the$e 140 homeowners,

41 said they had.received sOn1epayment to repair daDlagefro'M

th~1r insurance company. Attempt~ were made to contact the~e 41
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people,andJ2 were successfullycontacted. The r@sultsof this

phone survey follow"

S tN1t.HOLE GROUTING Stf1(VEY S UHHARY

1) , It is our understanding'th~t ;n::>u have had the damage to your;'
pr,operty diagnosed as being caused by a.sinkhole. Is this
true?5

-1.! Yes a No

.'J .-p._.Was yottt" -housJ!' repa.i red by an e ng lneaI'"iog f irro.,?Q

18 Yes 6 NO

3) How much did the repairs cost?:?'

Ran<;1e .~

.

.

7 .

.
8
.

.

. 00 ~ 9:° .O.J)
.
Ot ... .. .. .2..

~49t~OO.Ave/rage

(sixteen :replledjtwo did hot know)

4) What repairs were made to your bouse'?

Grouting: ,only

Grouting with pilings

Pilings only

~

~

'Two homeowners' insurers diagnosed the property damage a.s
being caused by clay shrinkage, yet settled with the insureds for
$130 of ,000 and $51,000"

~several h01n@o\rlt).ers whQ$e hQuses were diagnosed as being
damaged by sinkholes settled with thair insurers for the
replac8ment cost of their houses and elected not to have repairs
made.

70ne homeownert!) insurer paid for grouting and cosmetic
repairs to the house ($25,000 total) .altbough.the insurer
diagnosed the property damag€:as being-caused by clay $hrinka9~.
Tbe s<I.'me bomeowner also reported subs.equent damage.
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5) Have you had su:bsequ~nt. damaqe?

Yes :L

No 9

Under review l...

Do not. know 1.

6) Have you had subseq\H:.m't damage?

Grouting -OnlY-'
Under

Ye$ li2- Review

Grouti oc{ WI P,~:I:!r'l9fj;

Yes No_.
..p'.!l;n~Js Only

Do Not
Yes No.. JnQ~' "

:3 4 1 4 4 1 0 1

7) Do you currently have a homeownersinsurancepolicy?

'{.es 3Q....

No ?
i!L

S} Have you had proble:msgetting insurance?

Yes ..J.L

No 21.

9) What kind of coverage do you have?

Homeowners 23

contecntsIL.iab.ility only 5

Forced-placed covera.ge

Dwelling excluding sinkhole
with contentsrliability

1

None :2
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10) HoW' mu<::b do you pay for your homeowners insurance?

Homeowners range ~135 - ~520 average $254

ClL only range $261 - $1,000 average J.66~

forced-placed coverage average S500

D"welling excluding
sinkhole with CIL

average $800

*sum.marystatlstics are ba.$ed '00 32 completed surveys from a
sample of 41.

u --- ~-

This survey admitted.ly had a very small sample~ Th.US

results are not conclusive, but they do give uballparkH findings.

From this surveyI approxima.tely forty-four percent (44%) of the

bCJ1:!neOWDerswho had. some kind of repair done to their homes had

sUbsequent dcunage. As far a5~thich particular technique was more

effective (i.e'J grouting onJy,grouting with pilings, or pilings

only), casual observation of these numbers reveals that

subsequent damage problems are evenly di$t:r.ibut~dacro$sthe

techniques.

The reasons fer this $u.bsequen.t dam.a.gQcould he any of the

four following reasons:

~. the initiald,1aqnosls of the cause-was incorrect;

2. the application of thetech.nique was dona incorrectly;

eVe-n thoughthe diagnosismay be correctand. theJ.

technique may have been performed correctly, the

technique is ineffective; or,

4. the technique could have been effective and a separate

cause o.f damage h.a,s sub.sequently dev$loped ~
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From this small survey, w'e have no abilit~t toju.dge which ,pfthe

abO~lereasons might explain 'Why subsequent damage occurred.

S'UMMARY

The current: p.racti'~e of insurers is cons istent with the

adjustment of other types of loss. How@ver, ene unique feature

oft-he adjustment of sinkhole claims is that there is a great

deal of reliance upon and deferenceto the opinions of the
n "'.".-".-' ..n

professional geologist or engineer utilized in the examination of

the site. The result of the Sinkhole SUIiU"1:'Lit indicated that there

is no uniform set -of cr'iteria that can be universally applied to

the investigation of sinkhole claims. Rat:her~the determination

of the cause of loss is very site specific and requires an

evaluation by highl;l trained individualswho possess great

expe.r'tisa. It was recommended that a list of gUidelinesbe

compiled. .. This list of guidelines relies heavily on the

profes.siopaljudgmentof the geotechnicalexpert in its

applica.tion" If theeXtH!rt decides not to pursue an.itam on this

checklist; the ra.tl-onale shoul.d be llQtedin the report ..
Specifi.o

minimum guideline recoIIU"'!Iendationsincluded a description of pre-

site, en-s1 te ,and detailed site a.ssessment issueswbichshould

be addressed (see pp..V-ll to V-.l7) ..
Furthermore, it was highly

recommended that

~ 1.. sail tests be required in areas of the state 'With a

kno'wnpresence of shrink/swell clay;
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:2 . building codes be improved to conform with the Southern

Building Code Congress InternatidiIlal {SaCCI) udeeitled to

comply" standard and b<::enforced; and

J. the results 'Ofthe geotechnical investigation be <Jiven

tattle homeowners in layma.n!s terms.

Because of the unique nature 'Ofsinkhole losses and the

necessity for an ad.h.ocevaluation of lossEHsf as well as an
._m.-_' ~--"--"-'-"'-

e.xpert'.sevalu.atlon of what testing standa.:rdsa.re appropriate in

a qi ven 1nsta.nce f a procedurewhich weuld cent.ra! izeevaluation

a.ndutilize h19'h11'. trained, highly co!rrp@tent professionals 'who

would uniformly approach the problem seems desirable.

With regard to the effectivenessof the current efforts to

re:padr damage, the results of a phone surve;jf of thirty-two

homeowners who had sinkholedamage repa.ired through the use of

lOne .of the thraemeth.ods described indicated.approximately forty-

four percent (44") experienced sUbs@c,f"Jent damage. The findings

of thls smallsam.ple survey sU9ge5tthat current repair methods

are somewh.at unreliable. F\u:ther specialized investi9'ation of

this eJP..'"'Pensiverepalr precess is required to explain why

subsequent damages occurred.
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IN'TROnDCT!ON

The ability to explain and predict geolOogicphenomena is

clearly enhanced by theavaila,bility of accurate data collected

on a long-term basis. The issue with respect to sinkhole-related

information is not, therefore, if it would be useful. Rather;

the appropriate question is whether such data is or could be

generated from current sources, or if the establishment of an

ongo.inq--researchresourcei sneeded.. This question is not a new

one, having been addressed nearly ten years ag-o prior to the

formation of the Fl'orida sinkh.ole Research I.nstitute (FSRI)..

Much of the di.scussion at that time is relevant tOc:layand.is

summarized below, along-with a brief history of the FSRJ:" .In

addition, the current need for the proposed research resource is

'addres sed. Thi.s section concludes with a d,iscussion of three

proposals for the establishment or anew sinkhole research

center..

KISTOtUCAL t)a:Va:LOP~

The rapid growth in population and the development of

previously rural land in Florida from the 1960's to the present

time has resulted in a corresponding increase in property damage

from sinkholes. The increase in population not only makes it

more likely that sinkhole activity will be reported, but also may

affect the incidence-of sin,kholes t1'lrouqh its impact on the

groundwater supply. At the same time, the construction of both

reside.ntialand commercial buildin9s to service the needs of the
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expanding population base makes it ~ore probable that a sinkhole

~ill actually result in property damage.

In 1981, the damage and resulting insurance problems

associat@d with the 320-foot.diameter Winter Park sinkhole led

then-Insurance Commissioner Bill Gunter to recommend the

establishment of a Sinkhole Research Institute. Proposals for

the Institute were solicited by the University System

-Cbanc@11orf S Office, with five universitiesexpressingan initial

interest (Florida Atlantic University, Florida State University,

the Universityo"f Central Florida, the University of Florida, and

the University of South Florida). The University of Central

Florida was eventually selected to house the Institute because of

its proximit.y to berth significantsinkhole activity and to

geotechnical engineering firms that were considered to be the

most activ@ in sinkhole-related work,,' The operating guidelines

for the Institutewere d.eveloped by an Advisory Boa.rd made up of

representatives of a variety of groups concerned with sinkhole

problems ..l The Florida Sinkhole Research Institute wa.s

'Tbe source of this information .isa draft of the proposal
for the ~!iitr?!-R)..ishment ofI'nstitutes or Centers, submitted by the
University of central F10rida (April 20, 1982). This docum@nt is
found at Appendix VI-A.

2.rheinitial Advisory Board was appointed by Commissioner
Gunter and includedreprefu:mtatives of: a.llfive participating
universities and the Board of Regentsi the insurance and
construction industries; title companies, mortgage bankers, and
real estate brokers; private geotechnical engineers,
geophyslcist.s,and land surveyors; the u.s. Geological survey and
state water management district hydrologists; Florida Departments
af Insurance and Treasurer, of Natural ResourcesI and of
Transportation; c::ounty plannin91 zoninq and public safety
commissions; and !I1unicipalofficials.
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officially founded in 1982 at the University of Central Florida

by a cooperative.agreement between the Institute Advisory Board

and UCF President Trevor Colbourn. At that time, all sinkhole

data filets of the Florida Geological Survey (FGS) were

transferred to the FSRI for use in their program.

The purposesof the Florida Sinkhole .Research Institute, as

stated in their literature, are summa.rizedas follows:
- ~--~_._~-~ ~.."'-"~--~~"'- ~- . ~-~.-- ~ .

1.. to centra.lize an~ ~oordlnat~ technical data and
information en sinkholes in Florida;

2.. to conduct resea..t'ch into the causesr mechanisms,
location, engineering I and repair of sinkholes; and

to provide public information and education about the
sinkhole hazard in Florida.

3.

The initial funding of $1501000 for the FSRI was provided by

contributions fr,ont insurance co:rnpanies doing business .in the

state of Florida.. Ap,i!frt from the usa of the factli ties at the

University of Central Florida,. the prbnary source of subsequent

fundi.ngwas external research grants. Because of an inabiJi.i ty to

geru~rate addition.alfnnds from either private orpnblic sources t

the 'Institute wa.sphased out of existence over the course of the

pastYQar,. The staff va,$ released in Auqu.st, 1991, and the FSRI

was offlciall:!r+disbanded with the expiration of the Director's
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-c;ontract. in Auqu.st of 1992:,. Portions of the data collected by

the Institute have been depoglte~ in part with the Florida

.GeOlogical Survey and in part with the Southwest Florida Water

Management District.



THE NEED POR AHONGOING RE.SE'ARCR RESOttRCE

In order to determine whether anong-oing sinkhole research

resource is con.sidered. to bEt necessary, the fol.lowing parties

were asked to assess both the need for such a facility and (if

interested)their owncapabilit.yin hcusing the research cerrter:

the Florida G@oloqicalSurve;r'tFlorida State un!versity, 'the

University of CentrCll Florida/t.he University of Floridaj an.d the

---~ Ura:ve.r-$Ity-of." South. Flor.ida (the request and respon.sesare: found

at Appendix VI-B). In qeneral, these entities were selected

1;H$H~aUSe theym.etth@ criteria of being academic institutions with

established geoloqy departments, and the letters were add.ressed

to the chairpersonofthegeoloqy depart..me.nt. Theexcept.ion is

the University of central Florida, which h.asno geology

department but waslnclud@db@cause of it..5 former a.ssooiation

with the Florida sinkhole ResearCh Institute. (The letter in

that ca.sewas sent to the former Director of the FSRI.)

In addition to surveying- the universities a.nd the Florida

Geolo'glcal Survey, the rationale fo.1: the-establishment of the

FSRI wcu!;reviewed. It is clea.r that at the time it was fot'JIUiad,

there wa.sa percei vedneedfor the. Institute. Although it

encounte.redfufidinqdifficulties which resulted in its limited

success and eventualterminatioRtth.l.s does not. necessarily mean

that the need for the facility was not real.

The respondents were unanimous in their belief that an

ongoing research resource is needed. A v.ari@ty of reasons wer.e
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offered which, together with the rationale for the FSRI, can be

categorized and summarized as follows:

1.
-

IDENTIFICATIONAND EXPLANATION OF SINKHOLEACTIVIIY:

Each of the respondents emphasized the importance of a

systematic database (collected continuously over a long

period of time) in identifying areas of sinkhole

activity and in developing-an understanding of the
--- - '- --.. ---

processes and trends responsible for the development of

sinkholes.. The need for an ongoing (i.e., long-term)

research center as opposed to a short-run effort was

cited in light of the fact that (1) the formation of

sinkholes results from long-term processes that must be

studied over time, and (2) the development of new

technologies over time may lead. to addition.a.l

information that can be integrated into the existing

body of knowledge to form a more complete understanding

of these processes. It is also arqu.ed that the

identification and explanation of sinkhole activity will

provide a better assessment of risk that is needed for

establishing appropriate insurance rates, setting

building construction and design standards, and planning

1and use..

2. fBmt~;J:O~~ OF FUTUR~ SI~OLE ACTIVITY: In addition to
~

identifying and explaining'the formation ofexistinq

sinkholes; the continuQu.$ collectionof data and the

mapping of indicators of future sinkhole locations
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should prove useful in ide.ntify in9 spe.cif ic areas of

potential sinkhole development and in predicting the

effects of changes in land and/or water use. These

predictions would also have important implications for

insurance ra.ting f construction standardsf and land-use

planning-

3. G~TRALIZATION AND COORDINATION OF TECH.N'ICAL DAT~.: The

point was made in the Dcr proposal fQI"establishing the

FSPJ that the numb@r .and variety of agents a.nd

businesses involved in sinkhole-related activities

slowed the process of compiling, analyzing, and

disseminating information. The research center is

needed, therefore, to act as a liaison between these

qroups and to coordinat@ their activities..

4. DISSEMINATIotJ .oF.INFOP.MATION TO .THE PUBLIC: Several of

the respondents indicated that the research resource is

needed to provide information to theepublic and to

in.terested researchers. The potential for using the

center 8.$ a tneans ofeducatinq the public about the

sinkhole hazard in Florida is a com.montheme.

In general" the observations of the surveyed entities

reqarding the need for the research center correspond to the

opinions expressed by the geologists and geotechnical engineers

who,.met en the Florida state Universityca:ropus in August. There

is a definite consensus amonqthis group that such a facility is

needed.
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PROP 0 S.ALS. FOR l'R:EONGOING RBSEARCB ElESOnCE

The unIversities mentioned above, along with the Florida

Geological Surve~f, were alsc asked (1) to indicate:r"d'letheror not

they ~rould be interested .in. serving as the research resource

cente.r., and (2) if so., to evaluate t.heir own ability and

attributesJ the quality and adequacyof theirfacilitles, and the

e.xpected c.ostsef doing so. The Chairman 0.£the Gee logy

...DepartMentat.'F lorida State. Uni.versity indicatedthattin his

opinionI the "rational t1 choice fer the resea.rchc~nter would be

the Florida Geoloqica.l Survey" (His raasonsare incorporatad

into the assessment of the FGS given below.) The University of

FlO1rida.,the University of South Florida, and the Florida

Geological Survey provided brief proposals and cost estimates,

the details of which are outlined below.

14 THE UNIVm$ITXO'Ffr,ORIDA CU'f}: The University of

Floridapr,oposal cited its strong programs in geology t

civil en9i.neering, and environmental engineering} as

well as the presence of faculty involved in sinkhole

research. The Department of Geology h.assomeexperience

in operatinq ,research institutes, .as it already

adrttinisters aBoard of R.eqentsType IV Inst..i tu.tefor

Environmental studies. UP claims a record.of success in

supplementing state fund:$with private funding, and is

close in proximityt01the geographic areas where

s i nkho le.e Q.re MOS tpreva.lent .
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Costs ,areexpected to depend on the desired scope

and breadth of th.e program. The funding required for a

.'modest but effective" program are estimated as follows:

Summer salary for dirQctorof the center <= $ 20~QQO
Part""'time seere1:ary (for one y@ar) '"' $ 10,000
Sty,deot resea,rcn assista,nt

(1/2 time for one yea.r) . $ 6,000

Oth@r Ne@,da: Equ.ipment, $uppliee, and space: needs
cou.ld be develo~d a$ the research
center qrows.

Pereorm~"':

- '1'Qf:al~:tosi};: "" $ 36,000

2. THE FLORIDA.GEOLO(';IGAtt SURVEY (FGS1: TheFGS cites two

main reasons why it should be selected to house the

sinkhole research resourcecenter~ The FG$ is the only

qovernmental agency with a statutory mandate to maintain

and interpret geologic data from throuqhout the state.

And secondly, its history in collecting sinkhole data,

a11 of which was turned over to the FSRI at the time of

its creation, sU9'gests the FGS has the e.xperienoe and

e>rpertiseto do the jOb. Long-term continuity and staff

expertise are also stressed. The staff of the FGS

includes fifteen Florida licensed professional

geologists with 185 collective ye.ars of experience and

an established administrative support staff.

The sinkhole research center would be incorporated

into the FGS's current facilities, which include: a

research library; laboratories; computer capabilities; a

co.re and well cuttings repository; 8. geophysical
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toiirelinelog library; and a geologic descriptions record

file. In addition/the FGS shares a variety of

equipment with the Florida state University Geology

Department.

The FGS emphasizes that it has worked with all

universities throughout the state of Florida and, where

appropriate, will continue to do so. This gives it

Ctccefss to expertise and resources from a variety of

sources while maintaining a central repository for the

research.

The funding estimates for the FGS are summarized

below:

Personnel: One Profesei°t1dl Geologist
supervisor .

TWo Geologists*
One Secretary

"'$ S2,600
... $ 60,000
.. S 11,500

(-'Includes s.alary & statebenefitspackage)

°1ther N&edst ExpenSEtB for these Positions (field
e~rUUUI,Auto maJ.rrteniU1CE!J printing;
and standard state budget package)

OCO (onefieldvehicle) ,

(atanc1a.rd state DUC1fJetpackage)

. $ 43,000

:: '$ 31,750

tC(t~+Cost: . $204,850

3. 'DB UNIVERSITY OF SOUTH .FLORID~ (QSF): While this

proposal indicates that a stand-alone resource center at

the university of south Florida i5a viable alternative,

it suggests that a better arrangement would involve a

sharing of responsibilities bebtleenthe Florida

Geoloqical Survey and USF. The center, as it is
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envisioned in this proposal, would.be active in two.

major areas--service and research. The service

.component I which. conststs of the.use of the center for

collecting and disseminating sinkhole information, would

be the responsibili.tyof theFGS. The University of

South Florld.a would then (subjact to approval) oversee a

proqram ofappliedslnkhole research, using the
-- ,-- ,---,--,~---

technical information gathered by the resource center.

The rationale for this arrangement is one of

experience and expertise. Currently, there is a

pressing need for sinkhole-related information on the

partef homeowners, insurersr agencies, and local

governments. Given its statutory mandate .and long

history of collectIng and -m.aintaining such data I USF

feels the FGS is the logical choice for doing so under

the proposed research facility. While this service

function c.ouldbe carried out at the university level,

the primary a,ctivities ofa universityare teaching and

research. It therefore makes more sense (USFargues) to

dividieth.edutie;$among the FGS and USFaccording to

t.heira.reas .of expertise.

The USE'proposal also stresses the need for

ongoingfund!ngfrom the sta.te T as opposed to the

reliance .on. outside fundingwhich contributedto the

demise of the Fltlr Ida sinJt..h.ole Research Institute.

. VI-J.O
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Personnel and funding requirements are estimat@das

follows:

~ERV!CE-IttI,.ATEt> REQUPU':MEN1."$

Per"crt"tt"\e-l: One Administrator
One or t.wo ProffuJlii.i.onal Staff Mornbere
One AdministrativeAtu!li5t,:an.t

Other N,,,ds: Vebicle .and 'Tx;ave18udget

Total Coat: ~ S150,OOO to $2001000

. _.- -.. --
RESt.ARCH-RRLAT~O REon! REMEN"r$

PersQrmel: One Part-Time RiiUJearch f)ir~ctox;
On~ Part-TimeFlacal/Ad.'tIi.niatrative Assistant

Qt;.her Needs; None specified

7~~a'" CO$t: :8 $60.000 to $120,000

B1JHHARY
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There is gene.ral agreement among the geologists, engineers1

and ac,ad.emicinstitutionssllrveyed that there is a need for an

ongoing fa.cilityto collect and disseminate sinkhole information

and to oonduct research on the formation and occurrence Q.f

sinkholes. The increase in sinkhole activity and the resulting

difficulties it has created for homeowners, insurers, agencies,

and local governments has hiqhliqhtecithe importance 'Of

id.entifying,explaining, and predicting sinkhole occurrences and

re1.atedphenomena. It has also led to a broad-based interest in

the information that 'WcH.tldbe collected by such a resource

center. At t.hesame time, the de-miseof the Florida Sinkhole

Resea.!"ch Institute has already resulted in the decentralization



of tbeexi5ting sinkholQ databaSE! and a lack of coord.ination

among 'the activities of these interested pa.rties.

There is a consensusarmong the responses and proposals

subnitted to the resEtlarch team.that the Florida Geological Survey

sh.ould playa central role in the development and maintenance of

a sinkhole database. In addition to its own proposa.lf the

responsesfrom both Florida State uni,.,ersity and the University

of South Florida indicate that the FOS should be used as the

central clearinghouse for the collection of sinkhole data and for

its di:ssEunination to the public. It has considerable experience

in fulfilling this role., as well as established facilities and

per.sonnel in both the qeoloqical and adminis.trativ,e supportst.aff

a.reas .,

The role of the FGS relative to that of the universities in

overseeing' sinkhole research activities is no'taswell"'definecl.,

Each of the proposals outlines the researcb exp.artlse and

resources of the respondents, all of which should be utilized

when appropriate.. A.s the central repository for the data, the

FGSmus tcont.inue to wot"k withthe universities(and the

reinsurance: facility" i,festablished) to coordinatethe research

in.to si.nkhole occurrences and formation.,

Finally, the respondents agree that the demlse of the

Florid.a. SlnkholeResearchlnstitute wa.$ d.ue in large pa.rt to a

lack o.f continuing' funding.. The former director of the FSRI

in.diea.ted that he had requested $200 ,000 as the annual budget for

the center. Thisaxnount corresponds roughly to the totals
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specified in the current proposals (approximately $205,000 for

the FGS proposal and a. ranC]e of $210,000to $320,000 for the trSF

proposal) ~ Tharesearch center must, it is agreed, be able to

survive on this budget without re.ljtingon externally-generated

fundin9~
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APPENDIX 2

Department of Environmental Protection
Sinkhole Web Page



I
File

DRAM,FGS, Sinkholes'in Florida - Microsoft Internet Explorer ~~ X"Edit View

I e Bac:k .
Favorites Tools Help

:l.ddress 111 http://www.dep.state.fI.us/geologY/geologlc:tcplc:s/slnkhole.htm

-' [ij [iI .~ p Searc:h 1::t Favorites -e ~ . L] (1 .3

Programs
. FGSHome
. coastal
. Data

Acauisition
, Education
, Hvdroaeoloav
t Investiaations
, Oiland Gas

Information
, About Us
, Contacts
. Data & Maps
. Events
, fQrm..2
. Geoloaic

!QQka
. Links
, Newsletters
, Publications
, Rules
, Statutes

'" GaAdoLI!
daM Rea,

CopyriGht So
Di.claimer

@ 2004 State of
Florida

~rIYac... Statement

lri

l~. ~ ~

, ,41;

ii~'

'-' ;L;"'." .I'

",~.'.,;". ;'''f,~... ,; ,- - ....
I

--

" >i'~~~!"~,:"'r!1'.._~,~,I;f,'~m_'iIm.I1G~Q!!!g.,. Topics

» Download Sinkhole Database
» Sinkhole tvpe, Development and Distribution in Florida Map (Map Series 110)
» Florida's Sinkholes (Poster No, 11) Contact Carol Armstrona to purchase this 24" bv 36" poster, Poster was created in 2004.
» Sinkhole Report Form
» Sinkhole Freauentlv Asked Ouestions

Sinkholes are a common feature of Florida's landscape, They are only one of many kinds of karst landforms, which
include caves, disappearing streams, springs, and underground drainage systems, all of which occur in Florida,
Karst is a generic term which refers to the characteristic terrain produced by erosional processes associated with
the chemical weathering and dissolution of limestone or dolomite, the two most common carbonate rocks in Florida.
Dissolution of carbonate rocks begins when they are exposed to acidic water, Most rainwater is slightly acidic and
usually becomes more acidic as it moves through decaying plant debris,

Limestones in Florida are porous, allowing the acidic water to percolate
through their strata, dissolving some limestone and carrying it away in
solution. Over eons of time, this persistent erosional process has created
extensive underground voids and drainage systems in much of the carbonate
rocks throughoutthe state. Collapse of overlying sediments into the underground cavities produces sinkholes,

When groundwater discharges from an underground drainage system, it is a
spring, such as Wakulla Springs, Silver Springs, or Rainbow Springs, Sinkholes
can occur in the beds of streams, sometimes taking all of the stream's flow,
creating a disappearing stream, Dry caves are parts of karst drainage
systems that are above the water table, such as Marianna Caverns.

Suggested reading: Lane, Ed, 1986, Karst in Florida: Florida Geological Survey Special Publication 29, 100 p,

Sinkholes

903 W. Tennessee Street Tallahassee, Florida 32304 850-488-4191 (phone) 850-488-8086 (faH)
Contact Us

DEP Home I About DEP I Contact Us I Surch I ~

I,

I
I

:;

Last updated: Noyember 14, 2005
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APPENDIX 3

Florida Department of Environmental Protection

Sinkhole Frequently Asked Questions



Programs
); FGS Home

» Cpg$taJ

» Data

AcqUi$iJiQfl

); Educatlpo

:* Hydrogeology

}) InVQ$tJggtioD5
» Oil and Gas

Information
}j About Us
}j COf1t<':!<.:t;'i

}:. PatiJ&MiJPS

II EYeDts
I; Forms

GeQlogic:

Topics
1> Links

» NewsJgtters
}) PubJJcatiQns

}j Rules
I; Statutes

Search: ~
Proqrams Contact Site Hap

i
Florida Geological Survey -Frequently Asked Questiof'ls

H~n..> > ",.... ",,,~,

SiJ1J<oole. Q vesti on s

: A Mi5cellCJJJeQusQue$tiqns

)} Contacts and links for additional information and assistance

,~ fJQrJd,tCoLIDtyf;mecgenc::y. MaOCJgernentweb$Jtes
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: 19. Is a new construction site tested for sinkholes?
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Sinkhole Questions Answered:

1. Why do sinkholes form?~It<;kJQ.t!,U!
Sinkholes form in karst terrain principally from the collapse of surface sediments into underground cavities in the
limestone bedrock. Slightly acidic ground water slowly dissolves cavities and caves in the limestone over a period of
many years. When the cavity enlarges to the point that its ceiling can no longer support the weight of overlying
sediments, the earth collapses into the cavity. In the less catastrophic, type of sinkhole, a bowl-shaped depression
forms at the surface, usually over a considerable period of time. Well drilling data suggests that much of the underlying
bedrock in Florida is riddled with cavities of differing size and depth. However, relatively few ever collapse and directly
effect roads or dwellings.

Karst terrains develop in areas underlain by carbonate rocks such as limestone. They often have drainage systems that
are reflected on the surface as sinkholes, springs, disappearing streams or even caves. The term karst, therefore,
refers to the terrain and the term sinkhole is one of the types of drainage features reflected by that type of terrain.

In Florida you may see solution sinkholes, cover-subsidence sinkholes or cover-collapse sinkholes. The first of these
three, solution sinkholes, usually occur where there is little or no sediment cover over the limestone. The rock is
readily dissolved away at the ground surface or along joints or other openings. Cover subsidence sinkholes are located
where thick permeable sediments cover the limestone. In this case the void in the rock is filled by sediments slumping
downward from above. Eventually, the ground surface often shows a gentle circular depression. If a relatively thick
layer of impermeable sediments covers the limestone there may not be a surface expression of a subsurface collapse
Cover-collapse sinkholes occur where sediments that overlie the void in the rock suddenly collapse due to triggering
mechanisms such as heavy rainfall, drought, or mechanical loading.

Generally speaking karst terrains are not newsworthy items. Typically, it is only when a road or house happens to be
located above developing karst features such as a sinkhole that headlines are made. Since much of Florida is karstic in
nature, these same processes are continually taking place. As such, there is a certain degree of risk in living on karst.

http.://www.dep..state.fl.us/geo logy:/feedback/faq :htm 3/7/2006
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However, most people accept the risk as one price to pay for living in the sunshine state.

2. Myyard is settling...do I have a sinkhole? bC\l;!<tOJoP
Maybe. But a number of other factors can cause sinking or settling. Expansive clay I~yers in the earth may shrink upon
drying, buried organic material, poorly-compacted soil after excavation work, buried 'trash or logs and broken pipes all -
may cause depressions to form at the ground surface. If the settling is affecti(1g a dwelling, further testing by a
licensed engineer with professional geologist on staff or a professional geology firm rr,ay be in order. Property
insurance may pay for testing, but in many cases insurance may not coverdamage ftom settling due to causes other
than sinkholes.

3. I think I do have a sinkhole in my yard. What should I do? bC\l;!<toJoP
Small sinkholes often require only filling with clean sand or soil. If the hole is under or very near a structure or
swimming pool, your property owner's insurance may cover assessment and repair. Mark and secure the hole and keep
children and pets away. If the hole is directly impacting a house, and sinking, sagging, or cracking walls are apparent,
stay out of the dwelling.Call your property insurance adjuster and report it immediately. In some communities local
government agencies may assist in evacuating the home, assessing damage and reporting the sinkhole. In many
counties the local Emergency Management Offices (see contact list below) render assistance when a home is
endangered. Personnel from your local Water Management District may also assist in sinkhole assessment, especially if
the sinkhole potentially impacts local ground water. The sinkhole should be reported on the appropriate fQITT) and
submitted to the Florida Geological Survey

4. How long does it take for the sinkhole to stop growing? 1J<jc;!<toJoP
When an underground cavity enlarges to the point that its ceiling can no longer support the weight of overlying
sediments, the earth suddenly collapses into the cavity. A circular hole typically forms and grows over a period of
minutes to hours. Slumping of the sediments along the sides of the sinkhole may take approximately a day's time to
stop. Erosion of the edge of the sinkhole may continue for several days, and heavy rainfall can prolong the
stabilization. In the less catastrophic cover subsidence type of sinkhole, a bowl-shaped depression forms at the
surface, typically over longer periods of time (sometimes as long as years).

5. How do I fill in a sinkhole? ,1J<!!;!<.!JLtQA

Since anything buried in the earth pot~ntially affects the groundwater, use only native earth materials or concrete for
the fill. Broken limestone rip-rap or a concrete plug in the bottom of the sinkhole often helps create a stable foundation
for the fill. Above that, add clayey sand to form a barrier that will help to prevent water from seeping downward
through the hole and enlarging it further. Lastly, add sand and top soil, and landscape to surrounding conditions.
Additional fill may be necessary over time, but most holes eventually stabilize.

6. A sinkhole just opened in the middle of my street...who should I call? back to top

The hole should be immediately cordoned off and clearly marked to protect traffic. Contact local law enforcement to
report the hazard and call your city/county road department to initiate repair work. If the road is private, repair of the
hole is usually the responsibility of the landowner or property owners' association.

7. A sinkhole opened in my next door neighbor's yard should I be concerned?IH1!;!<totoP

~..-n~;~~~+t1I:,~,-.,-.~_\"a_.J.JI.J.'~ -'I (~''II !.'~ ~ ~ ;1111 11 '. 11 ;« 11 fI « 111. 1I,.,~, 4>,,---. ...1



Although sinkholes in Florida tend to occur along linear fracture trends (aligned northwest to southeast and northeast
to southwest), most are isolated events. The bedrock underlying the state is honeycombed with cavities of varying
size, most of which will not collapse in our lifetimes. A quick inspection of your property for any sinking or soft areas
might be prudent. Unless the sinkhole is very large, and extends to your property, there's likely to be little reason for
concern.

8. Will watering our lawn lower the water table level and thus, cause sinkholes to develop in
our neighborhood? backtotqp

Probable triggering mechanisms for sinkhole collapse may include drought, new construction, blasting, heavy ground
loading, heavy rainfall, and heavy ground-water pumpage. Private lawn wells are typically not sufficient to impact the
water table enough to cause sinkholes.

9. Is there a government agency that will come and inspect my sinkhole? backtQt9p

There is currently no agency with responsibility and authority for sinkhole inspections in Florida. Often the Florida
Geological Survey (FGS) receives calls from homeowners allover the state who have had the unfortunate experience of
sinkhole. We do not have sufficient staff to visit all new sinkholes but do encourage the submittal of a sinkhole report.
The Florida Geological Survey maintains a database of reported sinkholes which is available through the FGS web site.
We will be happy to discuss your individual situation and make suggestions to you so that you will be informed as to

. how to handle the situation. In some parts of Florida, the local water management districts have staff available to
check local sinkholes, particularly if they contain water.If a sinkhole is threatening your home, immediately contact
your insurance company. In many counties staff from the local Emergency Management offices will advise homeowners
on safety and evacuation of homes impacted by sinkholes.

10. Is there a government agency available to help fix a hole on my property? pat=kt9toP

No. Sinkholes on private property are the responsibility of the property owner. In some cases the owner's property
insurance may cover evaluation and repair of the sinkhole. Actual coverage may vary according to circumstances and
insurance company policy.

11. Do I need a permit to fill a sinkhole?I:!i1_c.!LtJLt.9J!

In generaq no permit is needed to fill a new sinkhole on private property unless it contains ground water. Sinkholes
intersectin\g the underlying aquifers (those containing water) may require an Environmental Resources Permit before
filling.This! permit is available through your local Water Management District in southern Florida, or from the respective
district offices of the Florida Department of Environmental Protection in northern Florida. District staff will assist in
assessing the need for a permit and the permit approval process. As many sinkholes are direct conduits to our drinking
water aquifers, some care in selection of fill material is advisable. Do not fill a sinkhole with trash, chemicals, or other
materials that could contaminate ground water. Natural earth materials such as clean limestone rock, sand, and clayey
sand are suitable.

12. What is Ithe sinkhole risk factor associated with my area? back to top

Unfortunately there is no ready reference on sinkhole prediction or risk assessment. The insurance companies have
tried developing some sort of risk prediction methodology, but since the underground cavities are largely undetectable
without expensive ground-penetrating radar surveys, resistivity tests, or test drilling, no real progress towards thisI



goal has been made. About the most we can presently do is construct regional maps~uch as our, Sinkhole,
DeveloPUlenLgJ1<:JPistributJooinFIQxiq<'iMap, showing zones of sinkhole occurrences ~ased on the local geology and
historical sinkhole activity. . !

i
I

13. Is there any way to have my property evaluated as to the risk of at sinkhole forming? b,,_.;.K~gi
~p .

Professional geologists and geotechnical engineering consultants with professional geqlogists on staff can perform a
variety of tests to attempt to locate buried cavities which might form sinkholes. These; tests include ground penetrating
radar surveys, electrical resistivity tests, and borings. However, test results may be a~fected by the local geology and
elevation of the water table, and are not always conclusive. And in many cases the co;:;tof a detailed survey is beyond
the typical homeowner's budget.

14. I am buying a house with a repaired sinkhole under the foundatio~. Is this safe? pa<.:l,tQt9P
A number of engineering companies routinely repair sinkholes. Techniques vary from ~imple injection of grout into the
hole to more advanced systems of engineered reinforced plugs, pins, and porous concrete. In general, if a repair has
been certified by a licensed engineer, and completed to the satisfaction of the homeowner's insurance company, it is
probably safe. However, as you are dealing with natural systems, there can be no guarantees that a repaired sinkhole
will not cause future problems.

15. Is there a safe area of Florida in which to live with no chance of sinkholes? back to top

Technically no. Since the entire state is underlain by carbonate rocks, sinkholes could theoretically form anywhere.
However, there are definite regions where sinkhole risk is considerably higher. In general, areas of the state where
limestone is close to surface, or areas with deeper limestone but with a conducive configuration of water table
elevation, stratigraphy, and aquifer characteristics have increased sinkhole activity. The Florida sinkhole location map
(link button) shows the distribution of reported sinkholes statewide, and gives a rough idea where some of the
increased risk areas may be located. However, these are only the reported sinkholes. There are countless more sinks
statewide than are shown on this map. The sinkhole type and occurrence map (link) provides additional information on
sinkholes statewide.

16. Is there a database showing all sinkholes in Florida? !:1a(;I(~()tQP

No. The Florida Geological Survey maintains a database of reported sinkholes. This represents only those sinkholes
officially reported by observers. The reported sinkholes tend to cluster in populated areas where they are readily seen
and commonly effect roads and dwellings. However, numerous sinkholes also occur in fields and forests, many of which
go unseen and unreported. Also, the reported date only covers the period from 1954 to present. Many earlier sinkholes
are unrecorded.

17. Where can I find available sinkhole information for a specific area? Pa~!(tQtoP

You can find this information in the sinkhglE;qi:11i3bi2selocated on this website. Click the Excel Spreadsheet link. The
data is arranged by county. Find your county and search under the column that is titled address. It is here that you will
have the best chance of finding the street locations. There are over 2000 reported sinkholes in the database.

18. I am buying a new home and I want to know if there is a sinkhole disclosure law? back to top



Most real estate seller's disclosure forms used in Florida today include a sinkhole d'isclosure statement. Sometimes it is. I .
overlooked. If it is in question, be sure to ask. I

19. Is a new construction site tested for sinkholes? back to top

In most cases no. It is generally not required by building codes, and most building,contractors do not provide testing
on private home sites because of the additional expense. In some cases public building construction sites in sinkhole
areas may be tested and reinforced as needed for safety and liability reasons. .

I

20. I was denied homeowners insurance because there is a sinkhole within one half mile of my
home. What can I do? b.acl<..totOp

Currently, an insurance company has the right to not issue an insurance policy on the basis of sinkholes in the "area."
The definition of "area" remains subjective, and the issue will likely only be resolved through specific legislation, or by
the general adoption of a standard by the insurance industry. Some companies have more liberal policies, and you may
wish to shop around for other insurance that may be available. i

21. My insurance company has informed us that the area where we are going to purchase
property is listed as a sinkhole area. What does this mean? What can we do about it?
Should we buy in that area? backtotop I

See question #20. Certainly the availability of insurance is a major factor to most homebuyers. Insurance companies
may vary on their individual requirements and you should shop around for the best insurance policy that may be
available to you. Unfortunately there is no ready reference on sinkhole prediction or risk assessment. This has made
accurate risk determinations difficult and has hampered the formulation of either legislation or an industry standard on
this issue. As a result many insurance companies rely heavily upon the regional maps showing zones of sinkhole
occurrences based on the local geology and historical sinkhole activity. Any decision to purchase a particular property
is of course a highly individual one, involving not only insurance availability, but also your own personal tolerance for
risk and your desire to live in a particular area.

22. Who may I call to obtain further information on insurance in Florida or to issue a complaint
about my insurance company? b?tck.tC:Lt9P
The Florida Department of Insurance has established a HELP LINE. The phone number is 1-800-342-2762.

23. What happened to the Florida Sinkhole Research Institute (FSRI)? back to top

The Florida legislature discontinued FSRI's funding in the early 1990's, and its database was transferred to the Florida
Geological Survey(FGS). A brief history is outlined below.

Since its inception in 1907, the Florida Geological Survey has gathered data on Florida karst (sinkholes, caves, springs,
etc.) This information is primarily used to more fully understand the unique relationship between karst and the state's
groundwater resources and aquifer systems.

In 1982, the Florida Sinkhole Research Institute was created at the University of Central Florida in Orlando. At that
time all FGS sinkhole data files were transferred to the FSRI. One of their programs was to compile and tabulate this
information and convert it to a computer database. When the Florida legislature discontinued FSRI's funding in the



early 1990's, the FSRInearly ceased operations entirely. After that the database wa~ returned to the FGSand
reformatted. Selected portions of the reformatted data were published in 1994 as FGISOpen File Report 58, "FLORIDA
SINKHOLEINDEX." The data is currently available in a MS Excel spreadsheet format !via the FGS Internet web site. As
for FSRI, they are still located at the University Of Central Florida (UCF) and their cufrent director is Dr. Shiou-San
Kuo. He can be reached at UCF's Department of Civil and Environmental Engineeringiat (407) 823-2280.I
To better understand karst processes and the features associated with it, the FGS published Special Publication 29
( http://fulltexUcla.edu/cgi/t/text/text-idx?c=feol&idno=-UFOOOOO145&format:.::pd)Theauthor,Mr. Ed Lane, did an
excellent job of explaining the various aspects of Florida Karst in an easy to understa:nd manner for the non-scientific
community, and as a tool for teachers to use in the classroom. Other FGS publicatioris that discuss karst in Florida
include QFR-58, mentioned above, and Map Series 110, at i
http://WWW,dep,stC1te,JI,lJs/ geplogylgeQlogi(;topLcslsinkboJedevelapmenthtul wh ich ex pia ins sinkho Ie types, thei r
distribution and development. :
The 1992 Florida Legislature mandated that a study of sinkhole insurance issues be conducted. The study was
completed by the Florida State University Center for Insurance Research, under the direction of the Florida Department
of Insurance. The report, Insurance Study of Sinkholes, was submitted to the Department in December of 1992 and'
subsequently to the appropriate Legislative Committees. '

Two chapters of that report were reproduced by the Florida Geological Survey as Open File Report 72 (viewable online
at :http://fuUtextJcli1,e.d ul cgi/t/textlte)(t~icJ)(7c:::JeQJ&idnQ=UfoOOO:372Z&formqt=pdf), in res ponse to inte re st from
governmental agencies, the public, and the professional community. Chapter V, deals with "Claims Standards." It was
determined during the course of the study that a listing of typical standards used by Professional Geologists or
Professional Geotechnical Engineers was needed to offer guidance regarding what a competent geological assessment
of a site should consider to determine if karst processes are responsible for observed. features. Chapter V is entitled"
Examination of the Establishment of Minimum Standards for the Evaluation of Sinkhole Claims."

Chapter VI addresses the States need for an ongoing research resource to understand and characterize sinkhole
occurrences and to create a central clearinghouse for the collection of sinkhole data and for its dissemination to the
public. The Chapter entitled "Need for an Ongoing Research Resource" includes input from four state university geology
departments and the Florida Geological Survey.

The intention of the reproduction of these chapters into an Open File Report was to make it easier for the public to
obtain the results of the "Sinkhole Standards Summit" which was organized by the authors and attended by geologic
experts from throughout the state. Their resulting consensus is presented in Chapter V of the report. This and all of the
FGS publications are available at selected libraries throughout the state or from our library at the address shown
below.

FGS staff are on call at all times to receive calls from the State Emergency Warning Point, which is part of the
Department of Community Affairs. The Warning Point acts as a clearinghouse for emergency situations of all types
including sinkhole activity throughout the Florida. Additionally, selected members of the FGS staff respond to a
multitude of requests from the public, state and federal agencies, and consultants regarding sinkhole development or
potential. .

Miscellaneous Questions

1. tloWmdQl..fiDdjDformqtJQnonjQP?witJ1JhefIQJJ(:lqG~QIQgicq1$\JJveyqrJheSJqtemofFIQridq?
2. What publicationsormaps may I obtain from the Florida Geological Survey?



3. How may larder publications or maps from the FloridaGeologicalSurvey?
4. Wh~r~. <';?,InJIJ1!YJQP.Qgrqphl~.mgp~JQLfIQr1(;lg7
5. Whi,l.t.Jsthe..JowesLpoinLinFJprJgg?
6 .WtU'Jt..Js .tbeJlighestpQinti nmFIQridq]
7 . C::gn.qgQQIQgjstJQPkgtgrp~korJpssjLJllqVefQqndqodjdQnlifyJtfQLrnef
8 .C:i'JOVQI)..test .tll..e..$Qi.Ifmrn rnY9<:1[Q.eH.9L.gi.Y.e...me...iofortr1i:JttonQntOe...sQil$JDmtr1Vi'JJe.CI.f

: Miscellaneous Questions Answered
1. How do I find information on jobs with the Florida Geological Surveyor the State of Florida?

All jobs with the State of Florida, including those with the Florida Geological Survey, are posted on the web. The statewide
website for employment with the state is located at http://www.myflorida.comjdms/hrrn/myflorida/statejobsearch.htrnl

2. What publications or maps may I obtain from the Florida Geological Survey?
Go to the FGS h9mepi3ge and click"List of Publications" you willfind it on the right, in the Quick Linksbox. Read the
directions on that page before opening the List of Publications.

3. How may I order publications or maps from the Florida Geological Survey?
Goto the FGStJQOJePCjgeand click"List of Publications" you willfind it on the right, in the Quick Linksbox. After reaching
the list of publications download page click on the blue box that says "Order Form & Ordering Instructions".

4. Where can I buy topographic maps for Florida?
These maps are available from the United States Geological Survey (USGS). Go to the USGS homepage at
http://WWW,.ldS9S,9QY/and click "Publications" and then click "USGS Store".

5. What is the lowest point in Florida?
I

The lowest point that is exposed in Florida is sea level.

6. What is the highest point in Florida?
The highest point in Florida is 345 feet above sea level. It is located on a hilltop south of Lakewood in Walton County.

7. Can a geologist look at a rock or fossil I have found and identify it for me?
Yes, you may personally bring the specimen to our facility located in the Gunter Buildingat 903 West Tennessee Street,
Tallahassee,: Florida (here is a map toJhe FGS). Please contact us before you plan to visit because staff availability varies
due to fieldwork. You may also send us a sample for examination by mail (FGS_qd~Le.!:is).Again, please contact us by
phone or e-rrail so that we can refer you to the most appropriate staff member. You may then send the sample directly to
the attenti°'1 of the person who willwork with it and arrange for its return.

1

8. Can you test the soil from my garden or give me information on the soils in my area?
Soils information is available from the United States Natural Resources Conservation Service at their web siteI
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http://www.nrcs.usda.gov/If you need information specific to your area click"Find a $ervice Center".

Contacts and Links for Information and Assistance !;1i!~kJQtQP

») Alachua County Environmental Protection Department (352) 264-6800http://eJ}Vi[Qnm~nta!a(;:I}\J')~cQqntY.Qrg
)? Florida Geological Survey (850) 488-9380 hUp;llww.w.dep.stateJl.\JslgeQIQgYI :
») Northwest Florida Water Management District 850-539-5999 hUp:/lwww.stqte.fLwslnwfY>JrDd/
» Florida Department of Environmental Protection, Northwest District Office (850) 595-8300

http://www.dep.state.fl.us/secretarY/distlnwdJst.htm (for sinkhole-related environmental resource permits in the
panhandle)

» St. Johns River Water Management District - (386) 329-4500http://sjr.stgte,fl.us
" Florida Department of Environmental Protection Northeast District Office (904) 807-3300

l1ttp;//www.Qep.sti::1te.fL.\Js/secretgTv/dJstlnedJst.htm (for sinkhole-related environmental resource permits in the northern
peninsula).

») South Florida Water Management District - (561) 686-8800 htillJLY'lw.w.sfwfncL.9QY
)) Southwest FloridaWater Management District - (352) 796-7211 http://www.swfwmd.state.fl.us
); Suwannee River Water Management District - (904) 362-100111ttp:Il$Wrmd.stateJI.us

903 W. Tennessee Street Tallahassee, Florida 32304 850-488-4191 (phone) 850-488-8086 (fax)
CQf!tat,:tHVsH

Pf:PH9JOG IA9Ql,ltPf:f' I C90tac;tVs I S(~arc;t\ I $it\'!~l;~R
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PREFACE 
 

 
 

FLORIDA GEOLOGICAL SURVEY 
 

Tallahassee, Florida 
2005 

 
 
 
 

The Florida Geological Survey (FGS), Division of Resource Assessment and Management, 
Department of Environmental Protection, is publishing as Special Report No. 57, Geological and 
Geotechnical Investigation Procedures For Evaluation of the Causes of Subsidence Damage in 
Florida. 
 
This report is a consensus compilation from twenty six professionals who participated in 
Sinkhole Summit II, a meeting to discuss said issues.  The meeting was initiated by the FGS to 
solicit input as the agency prepared input to assist the Florida State University, College of 
Business in preparing a report to the Florida Legislature in response to Chapter 627.7077 Florida 
Statutes.  This report should assist the insurance industry, geologic and geotechnical consultants, 
government agencies, property owners, and the public, in providing a template for sinkhole 
investigations protocols. 
 
 
 
 
      Walter Schmidt, Ph.D. 
      State Geologist and Chief 
      Florida Geological Survey 
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Geological and Geotechnical Investigation Procedures For Evaluation of the 
Causes of Subsidence Damage In Florida 

 
A Report Submitted to the Florida State University, College of Business, Department of Risk 
Management and Insurance, In Response to Requirements of Chapter 627.7077 Florida Statutes 

 
Compiled and Prepared by 
Walter Schmidt, P.G. #1 

With contributions from the participants of Sinkhole Summit II, November 2004 
 

Background 
 

In 1992, the Florida Geological Survey (FGS) hosted a “Sinkhole Summit” in response to 
legislation that requested the Florida State University (FSU) Center for Insurance Research, 
under the direction of the Florida Department of Insurance to address numerous issues dealing 
with insurance coverage of sinkhole damages.  One small part of that effort dealt with listing 
what competent professionals do to determine if karst processes are the likely or probable cause 
of observed damage. In addition, the legislation requested input on recommendations for a 
continuing research facility on sinkhole science.  Our summit was a brainstorming and consensus 
building session among a cross-section of Professional Geologists, Geotechnical Engineers and 
other associated experts to compile such a listing and address the questions.  A summary of those 
deliberations were included in the final legislative report, and those specific sections were 
reproduced by the FGS as Open File Report No. 72, titled: Geologic and Geotechnical 
Assessment for the Evaluation of Sinkhole Claims (available on line, see FGS web site - 
<http://www.dep.state.fl.us/geology/>, list of publications). 
 
This past legislative session (2004) the Florida Legislature again requested an assessment of 
insurance coverage in response to sinkhole damage, and a study was requested to be done by the 
FSU College of Business, Department of Risk Management and Insurance, in consultation with 
the State Board of Administration and the Florida Geological Survey to provide 
recommendations on the feasibility of creating a “Sinkhole Insurance Facility,” and to 
recommend “uniform standards” for the insurance industry to evaluate sinkhole loss claims; to 
analyze the potential for the facility to provide training and educational services to the public, 
engineers, and others; and to maintain a public database for confirmed sinkholes and paid 
sinkhole loss claims (among numerous other things, see Chapter 627.7077 Florida Statutes).  
FSU is to provide their report to the Financial Services Commission and the presiding officers of 
the Legislature. To assist FSU in this regard, the FGS convened “Sinkhole Summit II” to 
essentially update the 1992 effort and to offer our professional guidance responding to these 
requests for analysis from the Legislature.  Many technologies and the understanding of 
subsurface karst processes have advanced during the last twelve years since the first Summit, and 
a modern update is in order.  The FGS has numerous licensed professional geological staff with a 
vast knowledge and experience base with which to compile such a summary.  Nevertheless, our 
desire was to gather a group of experts in one place to discuss the currently accepted practices 
used by the professional geoscience community, and compile a listing of those technologies and 
activities a competent professional would utilize in an assessment of a site to determine if karst 
processes are present or responsible for observed features.  On August 27, 2004, ASC 
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Geosciences, Inc. convened a one-day specialty seminar in Tampa, Florida titled: “Sinkholes in 
Florida.”  This meeting was a gathering of geologist’s, engineers, insurance and legal experts to 
discuss various aspects of sinkhole assessment, remediation and insurance claims in Florida.  
The FGS participated in this seminar, and announced at the meeting our desire for interested 
parties to contact the FGS regarding our solicitation for assistance in responding to FSU for the 
recently passed law, and the upcoming Sinkhole Summit II.   We held the Sinkhole Summit II in 
the conference room of the FGS Headquarters at the Gunter Building in Tallahassee on 
September 28th, 2004.  Twenty five professional geologists, geotechnical engineers, geoscience 
policy experts, and others representing private industry / consultants, regional, state and federal 
governmental agencies, academia, and agency insurance program experts participated either in 
person or through subsequent comments and editorial input.  This report represents a 
compromise product from the FGS staff and the invited experts. 

 
Sinkhole Summit II 
September 28, 2004 

 
Prior to gathering in Tallahassee, State Geologist, Dr. Walt Schmidt prepared and distributed a 
tentative agenda and a draft outline of generalized standards, concepts, and subjects intended for 
more detailed discussion and expansion during the meeting.  Several professionals within the 
FGS involved with karst processes and hydrogeology, and those from outside agencies or private 
organizations were asked to offer suggestions or submit other alternative outlines or existing 
documents they were aware of which deal with geoscience / geotechnical engineering aspects of 
sinkhole investigations.  One such document was submitted by Dr. Sam Upchurch, with SDII 
Global Corp., Tampa, FL.  Upon review of the initial outline prepared by Dr. Schmidt and the 
more detailed document submitted from SDII Global, all agreed the more detailed report 
submitted by Dr. Upchurch was a document which had already addressed most of the issues that 
we anticipated were in need of inclusion in a report the FGS was intending to compile.  We 
agreed to go through this document section by section and review and edit as appropriate for our 
purposes.  The SDII Global Corp. document is titled: Summary of Suggested Investigation 
Procedures For Evaluation of the Causes of Subsidence Damage To Residences, by Sam B. 
Upchurch, SDII Global Corporation, 4509 George Road, Tampa, FL 33634, September 7, 2004, 
12 p. 
 
Sinkhole Summit II participants either in person at the meeting or providing subsequent 
commentary: 
Dr. Walt Schmidt, PG, FGS (Chief & Florida State Geologist), Chairman 
Mr. Mike Bascom, PG, Coordinator DEP Springs Initiative  
Mr. Richard Benson, PG, Technos Inc. (President) 
Ms. Paulette Bond, PG, FGS 
Dr. Rick Copeland, PG, FGS 
Dr. Richard Corbett, FSU College of Business 
Dr. Rodney DeHan, Groundwater Research Scientist, FGS 
Mr. David Fisher, Sinkhole Ombudsman, Florida Dept. of Financial Services 
Mr. Tony Gilboy, PG, Manager, Southwest Florida Water Management District 
Mr. Tom Greenhalgh, PG, FGS 
Dr. Tom Herbert, PG, Lampl-Herbert, Inc. 



SPECIAL PUBLICATION NO. 57 

3 

Dr. Tom Kwader, PG, URS Corp. (Vice President, Senior Consulting Hydrogeologist) 
Ms. Kathy McDonald, PG, Subsurface Evaluations, Inc. 
Dr. Pat Maroney, Esq., FSU College of Business 
Dr. Tom Missimer, PG, Missimer Groundwater Science, Inc. 
Mr. Sandy Nettles, PG, N.S. Nettles & Associates, Inc. 
Dr. Tony Randazzo, PG, Geohazards, Inc. (past Chair & Professor Emeritus UF Geology Dept.) 
Mr. D.S. Saxena, PE, ASC Geosciences, Inc. (President and Senior Consultant) 
Dr. Tom Scott, PG, FGS, Assistant State Geologist for Geologic Investigations.  
Dr. Doug Smith, PG, Geohazards, Inc. (Professor Emeritus, UF Geology Dept.) 
Mr. Steve Spencer, PG, FGS (State Sinkhole Database oversight) 
Dr. Mark Stewart, PG, Professor (past Chair) USF Geology Department 
Ms. Ann Tihansky, Hydrologist, U.S. Geological Survey, Tampa 
Dr. Sam Upchurch, PG, SDII Global Corp. (past Chair, USF Geology Dept.) 
Mr. Mike Wilson, PE, Ardaman & Associates 
Ms. Lynn Yuhr, PG, Technos Inc. (Vice President) 
Also observing the discussion on September 28th was Ms. Kelly Kubiak an attorney with Gunn-
Merlin, PA. 

 
Introduction 

 
As was the case in 1992, there are still inconsistencies across geological and geotechnical 
engineering firms in the identification and cause of subsidence features observed impacting 
structures. Hence the Legislative request for another analysis.  Our group was in agreement with 
the findings of the first Sinkhole Summit, in that the most recent discussions, again found the 
following:  
 

1. Ideally, at least two topical areas of professional expertise may be needed for a complete 
and comprehensive assessment of any subsidence feature to determine if a sinkhole is the 
likely reason for the observed damage and if the structure remains safe or is salvageable.  
These include: a Professional Geologist or a Professional Geotechnical Engineer 
qualified in Geology, and where appropriate, a Professional Structural Engineer could be 
warranted by circumstances. 

 
2. A stringent “standardized cookbook” approach is not feasible, because there is too much 

variability of local geology.  Professional judgment must be allowed using the various 
professional tools available and the expertise of the professional.  These various 
technologies, however, must be utilized in a competent manner along with routine 
professional care in making reasonable interpretations.  There can be a generalized listing 
of the steps, processes and tools a competent professional would utilize or consider in 
carrying out such an investigation.  These “protocols” are included later in this report. 

 
3. It was also agreed by the group that a Florida Sinkhole Insurance Facility (as named in 

the legislation), should include an educational outreach component to assist Insurance 
adjusters with these difficult decisions, and to provide continuing education for 
Professional Geologists and Engineers in these agreed upon “standards” or “protocols.”  
Leaflets, workshops and seminars could be conducted to continually update and inform 
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the professional community and provide outreach to the public.  Such a facility could also 
coordinate and support the geoscience and geotechnical research needed to respond to 
and answer the continuing questions involving sinkholes.  There are still many 
unresolved scientific questions, such as; where do sinkholes occur and can they be 
predicted?  What kind of processes both natural and human-induced triggers these 
events?  What kind of frequency do we see and what is this related to? Can any 
correlation be developed between hydrologic conditions and sinkhole occurrences?  What 
technologies or tools are available to begin to address these concerns?  Are there 
correlations with whether a sinkhole claim is paid or not and how the site investigation 
was carried out?  Our group pointed out, any such facility needs a permanent funding 
appropriation to be able to maintain a long-term functioning program. 

 
4. It was further agreed by the group that a public database should be maintained and made 

available to all interested parties.  This currently exists at the Florida Geological Survey; 
however, their program does not have the staff or funding to perform site specific ground 
truthing for quality control of the data.  Nor is there any current law or requirements to 
submit this data to the FGS.  The FGS currently receives voluntary cooperation from 
many interested agencies (including County Emergency Management agencies) and 
private sector entities, but only a small fraction of the total sinkhole inventory is captured.  
In fact, significant amounts of data are purposely not made available to the public 
database for various reasons.  Participants of Sinkhole Summit II voiced the importance of 
insuring that geologic and geotechnical investigations reports must be submitted to the 
public database and made available to the geoscience / engineering community in order 
to increase our understanding of the causes of sinkhole occurrences. A standardized or 
uniform form should be developed that would be a mandatory submittal.  The FGS 
currently has such a form available to be submitted electronically, however, as noted 
above there are no requirements to use it or even to submit any records at all. With a 
more complete and meaningful database, the professional community can develop more 
effective ways to recognize and assess sinkhole risks and advise policy makers, land-use 
planners, the construction industry, home owners, and insurers to minimize loss and 
conserve and protect Florida’s natural resources. 

 
Discussion 

 
 In recent years, reports developed by consultants retained for subsidence investigations by 
the insurance industry and by property owners or their representatives have become more and 
more comprehensive, largely because of their use as evidence in litigation.  Several of Florida’s 
largest property insurance companies have developed formal or implied guidelines for sinkhole 
investigations. SDII Global prepared a summary of these guidelines for consideration of the 
Sinkhole Summit II participants. This report utilized that document as a starting point for our 
discussions and consensus final report. 

It is important that all consultants or other professionals who perform this service produce 
thorough, unbiased, scientifically credible, evaluations as to the cause(s) of the damage that has 
resulted in a sinkhole claim.  These guidelines are intended to ensure that the procedures 
followed by any geological consultants investigating sinkhole claims in Florida are thorough and 
consistent.  The protocols are intended to ensure that sufficient information is gathered to assist 
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in sinkhole claim evaluation and that standard methods that can withstand the evidentiary 
competence tests required for admission in state and federal court.  It is the ultimate 
responsibility of the professional consultant to decide upon the steps necessary to complete an 
unbiased and scientifically competent investigation that is sufficient to detect sinkhole activity.  
Professional Engineers are licensed under Chapter 471 Florida Statutes, and Professional 
Geologists are licensed under Chapter 492 Florida Statutes.  Both professions are regulated by 
Gubernatorial appointed Boards that oversee their respective profession, insure minimum 
competencies of their respective licensees and administer discipline. 

The protocols provided herein are intended for the use of geological and geotechnical 
consultants to assist in standardizing subsidence claim investigations.  These procedures are not 
intended to replace site-specific activities that reflect good professional geological practice and 
judgment.  They are, however, offered as guidelines to assist in developing sufficient information 
to confirm the cause(s) of subsidence-related damage to a structure.  These guidelines are listed 
in the sequence that typically should be followed, where possible. 

Current Florida Statutes Covering Sinkhole Insurance 

To eliminate some of the historical causes for confusion and poor understanding regarding 
the existing definitions and suggested sinkhole investigation standards currently found in the 
Florida Statutes, participants of Sinkhole Summit II recommend the following changes. 

627.706  Sinkhole insurance.--  

(1)  Every insurer authorized to transact property insurance in this state shall make 
available coverage for insurable sinkhole losses on any structure, including contents of 
personal property contained therein, to the extent provided in the form to which the 
sinkhole coverage attaches.  

(2)  "Loss" means structural damage to the building. Contents coverage shall apply 
only if there is structural damage to the building.  

(3)  "Sinkhole loss" means actual physical damage to the property covered arising out 
of or caused by sudden settlement or collapse of the earth supporting such property 
only when such settlement or collapse results from naturally occurring subterranean 
voids created by the action of water on a limestone or similar rock formations.  

(4)  Every insurer authorized to transact property insurance in this state shall make a 
proper filing with the office for the purpose of extending the appropriate forms of 
property insurance to include coverage for insurable sinkhole losses.  

History.--s. 2, ch. 81-280; s. 809(2nd), ch. 82-243; s. 79, ch. 82-386; s. 114, ch. 92-318; s. 8, ch. 2000-333; s. 
1189, ch. 2003-261.  

This proposed change reflects the lack of clarity of the term “sudden.”  Sinkholes may occur 
catastrophically and instantaneously, or on a sustained basis (imperceptibly over night, over 
weeks, a season, over years, or over dozens of years).  Any and all can destroy a structure.  Some 
observed features of a slow sinkhole many not be visible for some time after initial movement.  
The point is to identify a loss due to a sinkhole, the timing is generally not quantifiable, and the 
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term sudden is not defined or generally applicable, as a result it has been defined as needed, 
causing constantly changing interpretations of the word.  “Sudden” should either be deleted or 
replaced by “sudden and/or sustained.”  The term “naturally occurring” is proposed to modify 
subterranean voids, to clarify the legislative intent to deal with sinkhole loss caused from 
continuing geologic processes that occur throughout Florida.  It is intended to eliminate the 
heretofore included categories of collapse from anthropogenic causes such as but not limited to; 
subsurface construction debris compaction, water line or sewer line collapse or leaks, tree stumps 
decay, past mining activities, or poorly designed wells. 

627.707  Minimum standards for investigation of sinkhole claims by insurers; 
nonrenewals.--  

(1)  Upon receipt of a claim for a sinkhole loss, an insurer must meet the following 
minimum standards in investigating a claim:  

(a)  Upon receipt of a claim for a sinkhole loss, the insurer must make an inspection of 
the insured's premises to determine if there has been physical damage to the structure 
which may constitute a sinkhole loss might be the result of sinkhole activity.  

(b)  If, upon the investigation pursuant to paragraph (a), the insurer discovers damage 
to a structure which is consistent with a sinkhole loss activity or if the structure is 
located in close proximity to a structure in which sinkhole damage has been verified, 
then prior to denying a claim, the insurer must obtain a written certification from an 
individual qualified to determine the existence of a sinkhole loss activity, stating that 
the cause of the claim is not a sinkhole loss activity, and that the analysis conducted 
was of sufficient scope to eliminate a sinkhole activity as the cause of damage within a 
reasonable professional probability. The written certification must also specify the 
professional discipline and professional licensure or registration under which the 
analysis was conducted.  

(c)  If the insurer obtains, pursuant to paragraph (b), written certification that the 
cause of the claim was not a sinkhole activity, and if the policyholder has submitted the 
sinkhole claim without good faith grounds for submitting such claim, the policyholder 
shall reimburse the insurer for 50 percent of the cost of the analysis under paragraph 
(b); however, a policyholder is not required to reimburse an insurer more than $2,500 
with respect to any claim. A policyholder is required to pay reimbursement under this 
paragraph only if the insurer, prior to ordering the analysis under paragraph (b), 
informs the policyholder of the policyholder's potential liability for reimbursement and 
gives the policyholder the opportunity to withdraw the claim.  

(2)  No insurer shall nonrenew any policy of property insurance on the basis of filing of 
claims for partial loss caused by sinkhole damage or clay shrinkage as long as the total 
of such payments does not exceed the current policy limits of coverage for property 
damage, and provided the insured has repaired the structure in accordance with the 
engineering recommendations upon which any payment or policy proceeds were based.  

History.--s. 1, ch. 92-146; s. 4, ch. 93-401.  

These proposed modifications reflect the need to clarify a loss due to a sinkhole.  Sinkholes 
are features that intersect the land surface, potentially impacting structures located and built on 
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near-surface, shallow geologic materials, including soils, sediments, rock, and fill. The depth of 
origin of the void caused by dissolution of limestone or other soluble geologic material varies 
with the local stratigraphy and hydrogeology.  Solution action on subsurface limestones is 
present throughout all of Florida and can be found at most locations at depth.  The term 
“sinkhole activity” has been used to suggest that subsurface, dissolution related features distant 
in terms of geographic vicinity or depth from the structure in question represent the process that 
has caused damage to the structure.  This is not the case until the movement of geologic 
materials into the solution feature, void or cavern phenomena are near enough to the surface to 
cause a sinkhole loss. Instances of subsurface solution activity cannot be quantified with some 
threshold of depth, distance, and magnitude in order to qualify as a possible source of distress at 
the surface. This suggested statute wording change is to provide clarity and eliminate erroneous 
interpretations of distant, subsurface karst activity as reflecting a sinkhole loss at the land 
surface. The majority of participants in the Sinkhole Summit II feel this is an important point, and 
recommend this statute change be suggested to the Legislature. 
 

Subsidence Investigation Protocols 
 

[These procedures are not intended to be a sequential “cookbook” for the investigation of 
sinkholes.  Listed here are various options / techniques available to the professional to chose.  
Appropriate decisions are site specific and based on circumstances, economics, time available, 
and other parameters.] 

1. Use of Professional Judgment  

a. These guidelines are intended to standardize subsidence investigations initiated to 
determine the presence of a sinkhole loss as defined in the Florida Statutes.   

b. The professional investigator has the final responsibility for determining the 
specific procedures and amount of data necessary to complete the investigation in 
accordance with their professional license obligations and the requirements of 
§627.707 F.S.   

c. Modifications of these methods or procedures, reflecting appropriate professional 
judgment, should be documented and justified. 

d. These protocols are intended to be a comprehensive listing and brief discussion of 
those methods and procedures professionals have at their disposal to carry out 
such an investigation.  Clearly site specific circumstances and economic 
capabilities of site owners must be reasonably weighed to determine what 
constitutes an adequate assessment to render a defendable interpretation.  This is 
the call of the experienced professional carrying out the project.  The goal is to 
minimize uncertainty in the final interpretation while maintaining a reasonable 
cost / benefit ratio. 

2. Professional Qualifications 

a. Professional engineering and professional geology firms are required to hold 
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Certificates of Authorization under Chapter 492 F.S. (geology) or Chapter 471 
F.S. (engineering) to practice in the State of Florida.  Similarly the individual 
professional consultant who performs subsidence investigations and who signs 
and seals work for geological or engineering firms, or practicing independently, 
must be licensed to practice as either a Professional Engineer qualified in 
geology, or a Professional Geologist in the State of Florida.  Professionals doing 
work only for their parent company and others employed as teachers or instructors 
also must comply with these licensing requirements if such work is to be 
submitted to a government agency for public record. 

b. The professional consultant should be expected to provide evidence of training 
and experience in identifying subsidence caused by sinkholes, expansive clays, 
organic-rich soils, slope stability, and other processes that cause subsidence. 
Appropriate training and expertise in the various subspecialties listed in these 
protocols should also be identified.   

3. Professional Practice 

a. At the conclusion of the investigation the professional will render an opinion 
within a reasonable degree of scientific or engineering probability as to the 
cause(s) of the damage in a professionally signed and sealed report.   

b. It is not sufficient to simply rule out a sinkhole loss.   The most reasonable cause 
of damage must be presented with supporting data. 

c. ASTM or other published standard methods should be utilized wherever possible 
as appropriate based on professional judgment (i.e. standard geologic and 
geophysical field methods). 

4.  Initial Data Gathering  

a. Background Data Collection - To the extent possible, it is recommended that the 
following information be obtained in order to better design and execute a 
subsidence investigation. 

i. Regional / local geomorphology, areal extent of nearby geologic 
features, depth to competent rock, and lithologic, stratigraphic, and 
hydrogeologic characteristics of strata likely to be present at the 
site, 

ii. Site elevation, topography, and drainage features as observed on 
relevant USGS 1:24,000 topographic quadrangle maps of the 
vicinity, supplemented by smaller scale, more detailed of same if 
available, 

iii. Soil conditions as reported in the county soil survey, 

iv. Nearby historic sinkholes as available from the FGS sinkhole 
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database, local agencies, and private vendors (many are accessible 
on-line),  

v. Historic aerial photographs that depict features that may represent 
sinkholes, wetlands, previous land uses, or other relevant features 
applicable to the site vicinity.  It is important to keep in mind semi-
circular depressions, wetlands, and other features observed on 
aerial photographs or other remotely sensed images may not 
always be sinkhole or karst features.  Without ground truthing, 
these features must be treated as indicators, not proof of the 
existence of possible nearby sinkholes. 

vi. Relative elevations of the surficial, intermediate, and/or Floridan 
aquifer system potentiometric surfaces as represented in current 
water management district or U. S. Geological Survey (USGS) 
maps, and elevations of surface water bodies in the vicinity of the 
site. Significant rainfall events that preceded the sinkhole loss date 
should be noted. 

vii. Date of construction of the structure, notations of any additions, 
and other relevant information as obtained from the county 
property appraiser’s web sites or owner (reference the source). 

b. Preliminary Site Inspection  

i. An interview with the owner(s) or owner representative(s) 

1. Nature and extent of the damage to the structure,  

2. Timing of damage,  

3. Presence of additions to the building,  

4. Nature and timing of any previous repairs,  

5. Any known buried debris, removed tree stumps, old wells, 
etc., and  

6. Information concerning other sinkhole claims in the 
immediate neighborhood of the site, 

ii. Inspection of the grounds and immediate vicinity  

1. Suspicious land surface features,  

2. Overhanging trees and roots,  

3. Land slopes,  
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4. Retaining walls,  

5. Water bodies, recent changes in hydrologic conditions 
(rainfall events, changes in potentiometric level, nearby 
pumping centers?) and,  

6. Utilities. 

iii. Detailed photographs of the structure from all sides and of the 
observed damage / distress, including a sketch map showing the 
locations of damage and photographs, and 

iv. Access issues for subsequent geophysical and geotechnical 
evaluation activities. 

c. Organize the Results of the Preliminary Site Inspection in the form of field 
notes 

i. A sketch map drawn to scale and photographs showing locations of 
damage to the structure in sufficient detail and dated that they can 
be identified at a later time.   

ii. Maximum widths of cracks (where measured and location 
information, or photo location details). 

iii. Land slope, depressions, soil erosion, stressed vegetation, and 
water features.   

iv. Evidence of past or present stress to neighboring structures, 
driveways, streets, and retaining walls. Document trees, fences, or 
retaining walls that lean down slope.   

v. Locations of septic tank, pool, gutters and downspouts, drainage 
ways, buried utilities, on-site water wells, and other hydrologic 
features. 

vi. Results of owner interview including past performance of the 
structure and history and timing of the damage. 

vii. Information concerning  

1. Site flooding concerns or areas of historic flooding.  

2. Proximity to wellfields or other ground-water extraction 
facilities,  

3. New construction in the area (especially involving heavy 
equipment and/or blasting), and  
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4. Locations of nearby sinkholes or neighbors who have filed 
sinkhole claims, or sinkholes known to have been filled. 
Locations of houses or other structures that have been 
remediated because of a sinkhole loss. Determine if nearby 
structures on adjacent property have been grouted.  Collect 
dates if available. 

5.  Geophysical Site Characterization  

a. Concurrent with or following the site reconnaissance. Surface geophysical 
methods should be used (in most cases) to characterize subsurface geology, 
identify anomalous subsurface conditions, and to provide guidance in selecting 
locations for invasive tests such as trenches, borings, etc.  

b. The investigation method or methods selected should be sufficient to allow 
interpretation to be able to discern shallow conditions that are likely to have 
directly affected the structure in order to conform to the definition of “sinkhole 
loss” contained in §627.706 F.S.   

c. When making field measurements, it is highly recommended that more than one 
set of data be used to aid in an interpretation.  When two or more sets of different 
data agree, there is a higher degree of confidence in the results and the associated 
interpretation.  For example, if a Ground Penetrating Radar survey indicates the 
presence of broken dipping strata and a test boring placed in the center of the 
anomaly identifies very loose sediments or voids; we can have a high degree of 
confidence in the interpretation of the presence of an active sinkhole. 

d. Applicable geophysical investigation methods which may be useful include; 

i. Ground penetrating radar (GPR, including 3D-GPR), 

ii. Electrical resistivity soundings or profiling (ER),   

iii. 2-D Multi-electrode resistivity (2DER or MER),   

iv. Capacitive-coupled resistivity (CCR, Ohm-Mapper), 

v. Micro Gravity survey (MGS), 

vi. Magnetometer, Metal Detector, or EM31 measurements (often used to 
identify buried utilities which may impact other geophysical 
measurements), 

vii. Surface Wave measurements including Multispectral Analysis (MASW) 
and Spectral Analysis (SASW),  

viii. Choice of geophysical method and data reduction techniques should be in 
accordance with relevant ASTM or other accepted methods and chosen as 
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appropriate based on local stratigraphy, hydrogeology, terrain, and cultural 
features.  The spatial coverage of surface geophysical data should be 
sufficient to extend beyond the boundary of the possible sinkhole affected 
area.  The data density should be close enough to define small localized 
sinkhole conditions.  As one example, see ASTM Standard Guide for 
Selecting Surface Geophysical Methods D 6429-99.   

ix. There are other geophysical methods and technologies that are not 
typically used for shallow subsurface investigations; however they could 
have application in certain cases.  Some of them are: Time-Domain 
Electromagnetic (TDEM) Surveys, Transient Electromagnetic (TEM) 
Soundings, Induced Polarization (IP), Seismic Refraction, Seismic 
Reflection, several cross-hole geophysical methods, and numerous remote 
sensing techniques. There may be other appropriate methods and new 
technologies are being developed by researchers continuously.  If new 
technologies are utilized, they should be thoroughly documented in order 
to establish their acceptance in the geological / geophysical community, 
validity, and reproducibility of the method. 

e. GPR is a commonly used method for Florida sinkhole investigations owing to its 
ability to resolve details of shallow soil and rock conditions. The main limitation 
of GPR is its site specific performance and the depth of penetration is limited by 
shallow clays, hardpan soils, or high conductivity pore fluids. Other methods can 
be used when they are appropriate to the problem and local subsurface geology.  
Note that electrical resistivity methods are less impacted by subsurface clays or 
groundwater quality; however, they are prone to unique interpretation problems 
when utilized in urban environments where conductive and/or resistive materials 
near buildings and other structures are present. Direct Current ER, however, has 
been shown to have depth capabilities much greater than GPR approaches.  Also 
note CCR may have limited applications in Florida due to shallow water tables 
which yield higher conductivity reducing signal strength. 

f. Ground penetrating radar (GPR) – has best application in dry sandy soil 
conditions (depth of penetration impacted by clay layers, hardpan soils, and 
groundwater quality). 

i. A grid sufficient to ascertain near subsurface conditions should be 
designed by an experienced professional.  Typically a maximum of an 
approximate 10-foot grid within the affected property is considered 
adequate. 

ii. Include the interior of the structure, where appropriate. 

iii. Identify affected areas on a site map for placement of subsurface tests (soil 
borings or soundings).  The choice of boring location within an anomaly 
should consider proximity to the damaged structure and any significant 
surface or subsurface features located within an anomaly. 



SPECIAL PUBLICATION NO. 57 

13 

iv. A shielded antenna should always be used to avoid interference from 
overhead and metallic objects.  GPR instrumentation conditions, including 
the frequency of the antenna used, time settings, and other relevant 
parameters, should be included in the report. 

g. Electrical resistivity methods – can be especially useful where there is shallow 
groundwater, hardpan soils, or shallow clays (but the method is not limited to 
such situations, in fact it can be applied to deep groundwater and clay-free 
subsurface environments). 

i. Electrical resistivity soundings (ER)  

1. It is critical that the locations chosen for ER investigation be 
selected with cognizance of electrical interferences, such as fences, 
utilities, and the structure itself.  All possible interference sources 
should be noted in the report and program design must account for 
such. 

2. If ER is utilized, it is recommended that the ER investigation be 
coupled with GPR data or a second independent data set (such as 
borehole data). 

3. All conditions of the testing, including electrode configuration(s), 
data reduction methods, and number of iterations required to 
produce the final interpretations, will be discussed in the report.   

ii. Two dimensional electrical resistivity (2DER or MER) 

1. All conditions of the testing, including electrode configuration(s), 
data conditioning (removal of data points, etc.), data reduction 
methods,  and number of iterations to produce the final depth 
section or other interpretative results, must be discussed in the 
report. 

2. It is critical that the locations chosen for these investigations be 
selected with cognizance of electrical interferences, such as fences, 
utilities, and the structure itself.  Locations of potential 
interferences must be discussed in the report and accounted for in 
program design. 

iii. Note that ASTM Standards D-6429, D6431-99, and G57-95a address 
various ER procedures and data acquisition procedures.  These should be 
followed as appropriate or deviations noted and explained.  

h. Capcitively-coupled resistivity methods (CCR). 

i. Generally limited use in areas with shallow water table.  However, 
instrument can penetrate to greater depths if the near-surface materials are 
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relatively resistant.  Shallow groundwater increases the conductivity 
resulting in reduced signal strength. Subject to the same conditions as 
identified for 2DER testing cited above.     

i. All geophysical investigation reports should include:   

i. Site maps showing locations of all measurements (stations, profile lines, 
traverses soundings or grids) along with all other data collection 
procedures and a discussion of why these locations were selected.  

ii. Specific locations and interpretation of all anomalous areas. 

iii. Uninterpreted raw-data should be included as appendices. 

iv. Identify the limitations of the method, and any problems with data 
acquisition or data processing.  Discuss any assumptions made or used as 
a precursor to interpreted results or data processing. 

v. If the results of measurements are processed and interpreted by computer 
(i.e. data is entered into software and a cross section contoured by 
computer) provide other independent data or steps to verify or confirm the 
results. 

j. Because of the three dimensional aspects of sinkholes and other geologic hazards, 
every effort must be taken to ensure that the land surrounding the affected 
structure is adequately investigated, based on an understanding of the local and 
regional hydrogeology. 

6. Floor Mapping (often a valuable tool to assist with the determination of structural causes of 
observed damage and could yield information corroborating or discounting a sinkhole as the 
likely cause)  

a. Used to identify locations where the structure’s floor is depressed or 
elevated beyond tolerances allowed by the applicable Florida Building 
Code.     

b. Acceptable methods include (1) transit and stadia rod, (2) manometer, and 
(3) laser level.  

c. A base location that can be reoccupied for subsequent mapping should be 
identified in the report and be as permanent as possible. 

d. Care should be taken to minimize accumulation of error while moving the 
instrument, including use of closed loops or resection of “shot” points 
when utilizing transit or laser level.   

e. Accuracy of the survey measurements should be at least 0.01 foot.   
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f. Differences in floor coverings should be accounted for. 

i. Paired measurement points located at floor-covering transitions.   

ii. Field notes should indicate the nature and thickness of floor 
coverings.  

g. Results reported through properly contoured map with accurate scale and 
elevation representations.  The base location and transitions in constructed 
floor elevations (sunken rooms, elevated rooms, etc.) should be indicated.   

h. The results of the contour map should be compared to tolerances in floor 
elevation allowed by the building code prevalent at the time of 
construction of the structure. 

7. Subsurface Geotechnical Testing & Geological Interpretations  

a.  Locations of all boreholes, soundings, and other testing activities to be 
reported. 

i.  A control site or tie-back hole should be established for 
comparisons of anomalous results.  In densely populated urban 
settings this may be difficult to access or not feasible due to 
overall scale of the feature vs. lot size.  

ii. Discuss why each testing site or line was selected. 

iii. Hole locations should be carefully located and measurements 
necessary to allow for relocation of the test holes should be 
indicated in the report. 

b. All soil testing procedures should follow ASTM methods or other 
published procedures. Again professional judgment prevails and should be 
explained. 

c. If there is more than one foot of relief on the site, a leveling device should 
be used to determine the relative elevations of each test hole.  The 
benchmark used for these levels should be a permanent feature on the lot 
that can be easily located for future investigation.   

d. Dynamic penetration tests, such as; the Standard Penetration Testing 
(SPT), Baecher penetration test (BPT), and dynamic cone penetration test 
(DCPT). 

i. SPT location criteria.   

1. Locations identified by the geophysical investigation as 
anomalous features. 
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2. May choose to explore only those geophysical anomalies 
nearest the structure, preferably near areas of greatest 
damage with adequate justification.   

3. If no anomalies are detected or if the anomalies are distant 
from the damage identified during the initial site visit, 
locate the SPT tests in close proximity to the damaged 
portions of the structure.   

4. If sinkhole loss related geophysical anomalies or known or 
suspected sinkholes are distant, a SPT boring can be placed 
between the feature and the house in order to determine if 
the house has been affected by the processes that may have 
caused the remote feature.     

ii. Ensure that all potential subsurface causes of the damage are 
adequately characterized.  Adequate characterization will include 
enough testing to reasonably confirm any subsurface cause(s) of 
the damage.  

iii. Site and location specific drilling equipment (truck or trailer 
mounted models, hand augers, and tripod) should be used.  The 
only rationale for not drilling where the cause of the damage is 
likely to be manifested should be human health and safety or 
inability to obtain legal access.  These should be documented in the 
report.   

iv. Utility location procedures should be followed to ensure the safety 
of drilling crews and others on site as well as the structure.  Where 
local or state requirements exist for utilization of the services of 
utility location providers, they will be utilized.  (note that utility 
location services will usually only work on public right-of-way and 
not on private property) 

v. The boring materials recovered and their depths should be 
documented and described in the drilling log.  It is recommended 
that these shallow soils be tested by a calibrated manual cone 
penetrometer in order to complete documentation of the relative 
strengths of materials encountered in the boreholes.  

vi. All test holes should be backfilled or grouted in general accordance 
with applicable procedures established by the county or water 
management districts in Florida. 

e. Cone penetration tests - mechanical (CPT), electric CPT, piezocone 
(CPTU), seismic piezocone (SCPTU), resistivity piezocone (RCPTU) and 
horizontal stress cone (HSC).  Location criteria same as for d. above. 
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i. Use of CPT soundings often is used because the data may assist 
with the indication of raveling soils.  

ii. Conductivity tips are useful to determine the presence and 
continuity of a clay confining layer. 

iii. All sounding locations should be located relative to landmarks so 
they can be identified at a later date. 

f. Auger Borings (hand, tripod, trailer, truck mounted, etc) 

i. Advanced near the foundation for identification of soil depth and 
classification. 

ii. A calibrated manual cone penetrometer is recommended for testing 
strengths of soils in the auger holes.   

iii. All hand auger holes should be located relative to landmarks so 
they can be identified at a later date. 

iv. If more than one foot of relief is present, the relative elevations of 
the borings should be determined by leveling.   

v. It is recommended that a hand auger boring be advanced at each of 
the four primary corners of the structure and in any areas of 
concern, such as depressions elsewhere on the property.   

vi. All holes created by auger boring will be properly filled.   

g. Manual Cone Penetrometer (CPT) Soundings  

i. Used for determination of the relative strengths of soils near the 
foundation of the structure and in areas of concern. 

ii. Hand penetrometers should be calibrated. 

iii. Report results of the soundings, including units of soil strength 
measurement. 

iv. Report whether the soil strengths determined by CPT were taken in 
hand auger borings or other excavations where side friction is 
minimal or in undisturbed soil. 

h. Foundation Test Pits  

i. The consultant should attempt to obtain design documents from the 
owner or local building department if there is any question as to 
design elements in the foundation of the structure.   
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ii. If the foundation design and materials upon which the structure 
rests is unknown, at least one test pit should be dug in the vicinity 
of the most damaged part of the structure.  

iii. It may be necessary for a qualified licensed engineer to supervise 
this activity to avoid exacerbation of the damage. A qualified 
engineer (geotechnical or structural) should prepare conclusions as 
to foundation issues based on the test pit and structural 
observations.   

iv. Additional test pits may be required under the foundations of any 
additions to the structure.  Appropriate backfilling must be done to 
insure foundation integrity. 

i. Ground-water Levels  

i. Depth of static water level should be measured in any hole where 
water is encountered.  Elevation differences if present throughout 
the site or property should be noted and plotted.  Where possible a 
water table map of the site, from this data should be prepared. 

ii. If no groundwater is encountered, note in the log of each auger 
hole or piezometer reading.  

j. Reporting  

i. Boring logs should be prepared for all test holes (SPT, CPT, PCPT, 
hand auger, other test holes).   

1. These should include detailed soil or rock descriptions, 
including the Unified Soil Classification (ASTM D-2487 or 
–2488) and notation of mottling, bedding, small-scale 
lithologic variations, grain size range (gradation), and 
Munsell colors.  Other scientifically accepted description 
methods can also be utilized. These should be appropriately 
referenced and defined.  Examples include: Field Book for 
Describing and Sampling Soils, 2002, published by the 
National Soil Survey Center, U.S. Dept. of Agriculture; 
Manual of Field Geology, by R.R. Compton, published by 
Wiley & Sons, Inc.; and Handbook for Logging Carbonate 
Rocks, by D.G. Bebout, and R.G. Loucks, Handbook 5, 
Texas Bureau of Economic Geology. 

2. Terminology should conform to ASTM D-653 method or it 
should be defined and referenced within the report. 

3. Note the depth of any partial or total loss of drilling fluid 
circulation.  
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4. Note weight-of-rod or weight-of-hammer strength materials 
and voids will be noted in the boring logs. Note variable 
depth of bedrock. 

ii. Color photographs or soil samples should be taken of key soil 
conditions, such as the presence of debris or organics.  Note 
whether sample is wet or dry when being photographed.  A 
statement that roots were found is not sufficient to attribute the 
subsidence to decaying organics.  If construction debris or other 
anthropogenic material is encountered, photograph sample 
materials to ensure adequate documentation. 

iii. If site relief is more than one foot, the graphic logs of the borings 
in the report should be placed in their relative vertical positions 
using the arbitrary datum used for leveling of their elevations.   

k. Soil / Sediment / Rock - Sample Containers  

i. All soil, rock, or debris samples will be stored in properly marked, 
sealed containers in anticipation that they will be retained for long 
periods of time and are likely to be used as evidence.  

ii.  “Chain of custody” procedures should be established and 
followed. 

l. Other down hole testing. 

i. Based upon professional judgment and site specific circumstances 
(structure size, economics, etc.) geophysical logging may provide 
useful information. This typically may include a natural gamma 
log and an induction (conductivity) log.  See ASTM Standard 
Guide for Planning and Conducting Borehole Geophysical 
Logging D 5753-95. 

ii. As above (site specific judgment), hole to hole Up-hole or Down-
hole testing may be utilized in some cases to provide seismic P and 
Shear wave velocities or resistivity or radar data.  For hole to hole 
seismic tests see ASTM Standard Test Methods for Cross-hole 
Seismic Testing D 4428/D 4428M-91. 

8. Laboratory Testing 

a. If clay-rich strata are found within 20 feet of the land surface, the 
following laboratory tests are suggested:  

i. A minimum of three samples should be tested according to these 
procedures. 
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ii. Atterberg limits.  

iii. Percent natural moisture content.   

iv. Gradation (grain-size) distribution information, including the 
fraction smaller than the 200-mesh U.S. Standard sieve.   

v. It is recommended that the fraction smaller than the 200 mesh 
sieve should be determined to identify the percent silt and clay, and 
that a hydrometer test, or equivalent, be conducted to determine the 
percent smaller than 2 microns.  

vi. If shrink / swell clays are suspected, an appropriate mineralogy test 
should be conducted.  Typically this would be an x-ray diffraction 
interpretation.  Alternatively elemental / chemical analysis also has 
use in this regard.  

b. If organic-rich soils are suspected or detected within the exploration depth, 
the natural moisture content and percent organics should be determined on 
representative samples.  If “peat” is recovered, then a grain size 
distribution and composition description should be carried out on such 
samples. 

c. If debris, including natural wood fragments and construction debris, is 
detected and considered a possible cause of the damage, there is no need 
for laboratory testing.   

i. Document the nature and extent of the debris through samples and 
photographs that illustrate the size and make-up of the debris.   

ii. Samples of the debris will be collected and retained (see below), 
where practicable. 

9. Structural Inspection 

a. Many sinkhole claims may be the result of deterioration, construction 
defects or modifications in structures.  Therefore, a qualified structural 
engineer should evaluate the damage that cannot be directly attributed to 
natural earth processes to ascertain the cause and origin of the damage and 
assess integrity of the structure. 

b. The engineering inspection should be in concert with the geoscience 
assessment and be of a sufficient scope for determination as to whether the 
damage is consistent with sinkhole activity or some other geological 
process, anthropogenic subsurface causes (buried utilities, etc.) , or any 
structural or construction related causes. 

i. Structural issues of concern include compliance with the prevalent 



SPECIAL PUBLICATION NO. 57 

21 

building code at the time of construction, 

ii. The effects of modification of the structure, including building 
additions, changes in load- and non-load-bearing walls, and 
modifications of the foundation, and 

iii. The effects of leaking water or sewer lines, other buried utilities, 
wind damage, or other events that may cause damage. 

c. The final report should include:  

i. Photographs of the damage, including damage critical to cause 
determination, and information locating the subject(s) of the 
images(s).  

ii. A listing of damage by room or elevation with analysis of damage 
causes, where evident. 

iii. A statement as to the cause(s) of damage from the perspective of 
the structural analysis.  

10. Final Report  

a. Include all of the documentation cited above, plus  

i. A simple explanation of the consultant's professional opinion as to 
the cause of the damage within a reasonable degree of engineering 
or scientific probability.  

ii. Include all of the evidence used to draw conclusions concerning 
causation.   

iii. It is not sufficient to say that the cause is not a sinkhole – the cause 
of damage should be suggested.   

iv. All raw, uninterpreted data should be included as appendices.  This 
allows the reader to better understand the data source used to 
derive the various anomalies and geologic or geotechnical 
interpretations, and it enables later investigators to understand the 
results. 

b. If no cause can be identified, the investigator should recommend additional 
testing to determine the cause(s).   

c. The report will contain a statement certifying the results of the investigation 
according to the requirements of §627.707 F.S.   
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d. All persons responsible for the interpretation of the data and preparation of 
the conclusions of the report shall be registered as either an engineer or 
geologist in Florida and will sign and seal the report indicating their 
profession and registration number. 

e. A copy of the final report should be submitted to the Florida Geological 
Survey if legally permissible. 

11. Retention of Samples and Data 

a. All photographs, field notes, and other documentary materials will be 
retained by the consultant for an appropriate period of time. 

b. All soil, sediment, rock, or debris samples will be retained by the consultant 
for an appropriate period of time.   
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Process Flow charts

5A. Current DFS Sinkhole Claim Process

5B. Current DEP Sinkhole Reporting Process
5C. Benefits of Recommendations in this Report
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APPENDIX SA
Current Sinkhole Claim Process

Reference:
http://www.flsenate.gov/Statutes/index.cfm?App_mode=Display_Statute&Search_String=&URL=Ch0627/PART10.HTM
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APPENDIX 5B

Current DEP Sinkhole Reporting Process

- -------
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APPENDIX 5C
Benefits of Recommendations

in this Report
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Florida Geological Survey -Forms

Sinkhole Report Form

The Sinkhole Data Form can be printed here and filled out manually or it can be opened in Word 6.0 or as a Adobe .pdf
and filled out digitally or printed and filled out manually. For faster response use the Adobe .pdf file - save to your hard
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PLEASE COMPLETE and RETURN TO:

FLORIDAGEOLOGICALSURVEY
903 West Tennessee St.

Tallahassee, FL 32304-7700 (850) 488-9380
Fax: (850) 488-8086

This form has been prepared to help the observer in collecting data on new sinkhole occurrences. These
reports, in conjunction with information from other sources, will provide a comprehensive data source on
sinkhole events.

Person Filling Out the Form:
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1. DATE and time sinkhole was first observed:
Month Day - Year
Time am/pm.

2. LOCAnON:
LONGITUDE: Degrees Min Sec.
LATITUDE: Degrees Min Sec.
County: T- R _Section_,

1./4 of ___1./4. 7-1/2 min. Quad. Name
Name and Address of property where sinkhole occurred:

Phone: (

3. SINKHOLE DATA: (Circle or fill-in the blank).
SIZE and SHAPE: Are dimensions measured _or estimated _?

Is the sinkhole roughly circular - or elongate_?

Sinkhole DIMENSIONS at surface: LENGTH_- feet;
WIDTH feet. DEPTHof sinkhole below land surface:__feet

Approximate SLOPE of sinkhole walls when first observed:
(Flat land slopes 0; a vertical wall slopes 90).

Is there WATERin the sink? --- Y - N.
DEPTHof water below land surface: feet.

Is LIMESTONEvisible in the walls of the sink? Y- N_.
)

Is a CAVER~or cavity visible in the sink? Y-- N_.
i

4. CIRCUMSTANCES OF COLLAPSE: How long did it take for the
sinkhole to form?

I

Were there (;jnyprobable TRIGGERING MECHANISMS,such as: new
construction! nearby -; new well-drilling nearby_; blasting
nearby_; )1eavyloading of the ground -; heavy rainfall -; heavy

ground-wat1r pumpage_; other

Were there ~ny PRE-COLLAPSEINDICATORS, such as: ponding of
runoff -; ground cracks_; tilting of posts or trees -; small
preliminary I~oles-; turbidity in nearby well -; changes in nearby
vegetation (Wilting) --; other_.



Was there any property damage? - Y _N Describe in
COMMENTS,below.

Was sink filled or repaired? - Y --- N.
Is this planned? - Y - N.

S. TERRAIN CHARACTERISTICS:
TOPOGRAPHY: flat, hilltop, slope, valley bottom, depression.
Please describe any drainage channels or structures that are in the
immediate area: -

LAND USE / COVER: cropland, pasture (or similar), forest, grove,
wetland, suburban (low density), urban (high density), industrial
SOIL TYPEat the site (eg.: white clean sand, orange clayey sand,
etc.): --.--.-----

Is this sink in line with, or very near, other recent sinks? - Y - N

Is this sink in line with, or very near, older sinks or lakes?
- Y- N. Please explain:

ADD ANY OTHER COMMENTS OR OBSERVATIONS HERE:

PLEASE SKETCH THE SINKHOLE ON BACK OF THIS FORM.

903 W. Tennessee Street Tallahassee, Florida 32304 850-488-4191 (phone) 850-488-8086 (fax)
Contact Us

D!:P Horne I AboutDEPI Col1t?lct!,JSI S.earch I Site f"lap

. . . . . . - .- - - -
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Last updated: January 04, 2006



APPENDIX 7: DESCRIPTION DATA ELEMENTS NEEDED BY DEP AND
COMBINED LIST DEP AND DFS DATA ELEMENTS

The data elements needed by DEP include:

1. A primary reference number assigned to each sinkhole event for identification
allowing a relational database to be constructed for follow-on events.

2. The property owner's contact information where the sinkhole event has
occurred, should an investigator need to contact the owner for entry permission
to examine the event.

3. Event location information including latitude & longitude with degrees, minutes
and decimal seconds and including the datum used to collect the GPS position.
Datum information is used to ensure proper projection into the geographic
information system (GIS) used to develop maps and perform spatial analysis.
Additionally a township, range and section (TRS) should be collected to assist in
quality control of the location data. If the latitude or longitude is not provided
the TRS data will provide approximate location within one square mile of the
actual event.

4. The geological elements, such as the dimensions of the event, water, limestone or
cave visibility, drainage structures, pre-collapse indicators and triggering
mechanisms to assist in analyzing the type and basis of sinkhole development.
Land-use indicators can be used to identify possible causes and indicate
problematic areas of sinkhole development, such as commercial or industrial
areas where overburden has been removed or modified.

5. A validation element to identify those sinkholes that have been investigated
by a PG or geotechnicalj engineering firm with PG expertise to allow for greater
control of data and elimination of events caused by other miscellaneous reasons
for ground subsidence. The DEP's Florida Geological Survey does not have the
ability to verify sinkholes that have been reported statewide.

Transfer of data between agencies:

The platform of the DFS sinkhole solution will be compatible with that of DEP.
Additional funding to accomplish interagency data transfer is not anticipated at
this time. Data transfers can be accomplished in a variety of straightforward
methods, including regular data pulls from DFS to DEP. The DEP Bureau of
Information Systems has thfs ability to seamlessly allow the DEP /FGS to access
the data as often as needed.



DEP and DFS data elements to be included in new solution:
FH:.QUiFED 8Y FIELD DESCRiPTiON FiELD TYPE FiELD FORM.AT
DEP Reference number NUMERIC 99999999

DEP Date added to the database DATE MM/DD/YYYY

DEP Date information revised DATE MM/DD/YYYY

DEP/DFS Owners name TEXT Open Text

DEP/DFS Owners street address TEXT Open Text

DEP Address where sinkhole event occurred if other than owners TEXT Open Text

DEPIDFS Owners city TEXT Open Text

DEP/DFS Owners zip code TEXT 99999-9999

DEP/DFS County_ororigin TEXT Open Text------
DEP Owners phone TEXT (999) 999-9999

DEP/DFS Datum of Latitude and Longitude TEXT Open Text

DEP/DFS Latitude in Degrees Minutes decimal Seconds format TEXT DO MM SS.SS

DEP/DFS Longitude in Degrees Minutes decimal Seconds format TEXT DO MM SS.SS

DEP Section - Public Land Survey System (PLSS) TEXT S99

DEP Township - PLSS TEXT T99(N or S)

DEP Range - PLSS TEXT R99(E or W)

DFS Date claim reported DATE MM/DD/YYYY

DFS Type of policy TEXT Open Text

DFS Limit of insurance on dwelling / structure FLOATING $999,999,999.00

DFS Value of property damage to dwelling / structure FLOATING $999,999,999.00

DFS Was dwelling / structure deemed a total loss? LOGICAL True/False

DEP Date sinkhole observed DATE MM/DD/YYYY

DEP Time sinkhole reported LONG 24-hr clock
INTEGER

DEP Sinkhole width in FT LONG 1 - 99,999
INTEGER

DEP Sinkhole length in FT LONG 1-99,999
INTEGER

DEP Sinkhole depth in FT LONG 1 - 99,999
INTEGER

DEP Methodology used to gather dimensions TEXT M/E/U

DEP Shape of sinkhole TEXT Enlongated, Circular, Other

DEP Observed wall slope degrees -zero references ground plane LONG 0 -90
INTEGER

DEP Is water visible in sinkhole? LOGICAL True/False

DEP Is the underlying limestone visible? LOGICAL True/False

DEP Is a cave visible? LOGICAL True/False

DEP Are drainage structures in area? LOGICAL True/False

DEP Land use indicator TEXT Comma-delimited, coded
value

DEP Pre-collapse indicators TEXT Comma-delimited, coded
value

DEP Triggering mechanisms TEXT Comma-delimited, coded
value

DEP Has sink been repaired? LOGICAL True/False

DEP/DFS Has sinkhole been validated by a geotechnical professional? LOGICAL True/False

DEP Miscellaneous Comments MEMO Open Text



APPENDIX 8: Participatin2 staff

Department of Environmental Protection (DEP)
and

Department of Financial Services (DFS)

Staff Participating in Cooperative Planning Discussions and Reporting

DEP

Dr. Walter Schmidt, P.G. - State Geologist & Chief, Florida Geological Survey.
488-4191, waltschmidt(£Ddep.state.f1. us

Dr. Tom Scott, P.G., Assistant State Geologist for Geologic Investigations, 488-
9380, thomas.scott(Zi1dcp.state.flus

Dr. Jon Arthur, P.G., Assistant State Geologist for Hydrogeology, 488-9380,
iona than .arth ura-Mep.statc.fl.us

Mr. David Anderson - GIS & Database Organization
488-4191, david.andcrson(£vdep. state. fl.us

Mr. Rick Green, P.G. - Geologist, Sinkhole database oversight.
488-419J, rick.green(ivdep.state.fl.us

Mr. Frank Rupert, P.G. - Sinkhole educational outreach and response to public
inquiries. 488-4191, frank.mpcrt(iv.dcp.statc. flus

Mr. Steve Spencer, P.G. - Historical database compilation and public assistance.
245-3117, steve.spcncer(a1dep.state.fl.us

DFS

Mr. Gregory M. Thomas, FLMI, CPM, CLU, ACS - Chief, Bureau of Education,
Advocacy & Research. 413-5768, greg. thomas(Ci;fldfs.com

Mr. David Fisher, Senior Management Analyst & Sinkhole Ombudsman
413-5708, fisherd((-Ddfs.state.fl.us

Ms. Denise A. Overstreet, Manager, Insurance Applications Engineering
413-2389, overstreetd(izidfs.state.f1.us

Dr. Raymond Spudeck, Senior Research Economist, Office oflnsurance
Regulation. 413-5043, ray.spudcck(iM1dfs.com
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