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Figure 3.1:  Hazus Study Region.  Map of the area included for each Hazus economic analysis.  See Appendix C for a listing of 
states and counties within this study region. 



 

30 

CHAPTER 4:  RESULTS 

4.1 Interviews 

4.1.1 General knowledge 

A total of 29 interviews were conducted to assess general knowledge of underlying 

science and related economic concerns for western Kentucky.  Out of 15 interviewees 

with non-science or engineering backgrounds, 10 had little or no information about the 

actual seismic hazard for the New Madrid Seismic Zone (NMSZ), western Kentucky, 

McCracken County, or the City of Paducah.  Their knowledge was a broad collection of 

what they have read in newspaper accounts, heard from others, or experienced 

themselves while living in the region.  Several had expectations of catastrophic events, 

although they were not specific about details.  Four non-science background 

respondents had some sense of the actual hazard estimates, having explored the 

subject through personal or job related interest, while one non-science interviewee had 

solid technical knowledge through job-related training.  Among the 14 interviewees with 

scientific backgrounds, 7 respondents (just half) had solid technical knowledge, while 4 

had some knowledge of local earthquake hazard and 3 had only little or anecdotal 

information. 

Expectations of a maximum magnitude earthquake within the non-science group 

ranged from 6.0 to 8.1, with 9 of the 15 respondents not answering or claiming no 

knowledge of this information.  Several participants indicated that the general sense was 

that disaster could be expected, but they didn’t know any details.  The expected source 

of earthquake hazard was the NMSZ, according to 12 of these participants.  Four 

participants also had knowledge of the Wabash Valley Seismic Zone, and one could 

name several surrounding seismic zones that might contribute to local or regional 

earthquake hazard.  One respondent knew generally that the earthquake hazard source 

was “near the river.”  Two respondents claimed no knowledge of the source for 

earthquake hazard. 

The range for maximum magnitude earthquakes given by the group with scientific 

backgrounds was surprisingly broader than that given by those with non-science 

backgrounds, extending from >6.0 to 8.5, although this group was much more likely to 

qualify their responses with information about the earthquake source or the recurrence 
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interval.  Several of these respondents skirted the issue by citing what they knew of 

historic events rather than giving a firm expectation for future events; and five of them 

didn’t answer this question.  Within this group, the NMSZ was given as the most likely 

earthquake hazard source (10 times out of 14), but 7 respondents also named other 

regional seismic zones as potential sources, including the Wabash Valley Seismic Zone; 

the Rough Creek Graben; the Charleston, Missouri, region; the Eastern Tennessee 

Seismic Zone; the Maysville/Sharpsburg region; the northeast Kentucky region; the 

southeast Kentucky region; the Charleston, South Carolina, region; and the Reelfoot 

Fault.  A few answers were slightly more vague, including “40 to 50 miles away” and “to 

the west.” 

The non-science group had little understanding of expected earthquake recurrence 

intervals, with only one respondent giving actual statistical expectations of given 

magnitude in a given time range.  A few interviewees with scientific backgrounds had 

more knowledge (sometimes very specific due to the nature of their occupations) on 

seismic hazard for the region, but return period estimates ranged widely, from magnitude 

8 in 200-500 years to magnitudes 8-8.5 in 2500 years, with non-specific magnitude great 

earthquake estimates of 500 years and moderate earthquakes within 100 years.  

Among non-science-based interviewees, “experts” was a broad category that 

included scientists (non-specific), engineers (non-specific), federal government agencies 

(USGS and U.S. Department of Energy), state geologists (Kentucky Geological Survey), 

and research universities (Murray State University).  Two of these respondents gave the 

name of a person they considered to be an expert, while five did not respond to this 

question.  Whether the response was general or specific, the underlying feeling was one 

of great trust in these experts.  Among those with scientific backgrounds, there was 

approximately the same response level, with four participants not responding to this 

question.  The other 10 interviewees, however, were much more likely than the non-

science participants to indicate at least one source of expert information, some general 

and some more specific, including seismologists or seismic consultants (non-specific), 

geologists (non-specific), engineers (non-specific), architects (non-specific), the 

American Association of State Highway and Transportation Officials (AASHTO) 

engineers, federal government agencies (USGS and U.S. Department of Energy), the 

state (Kentucky) Geological Survey, and research universities (University of Tennessee 
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and St. Louis University).  Five individuals were specifically named as experts by their 

science-background peers. 

Only one member of the non-science background group claimed never to have seen 

a copy or a version of the National Seismic Hazard Maps (NSHM), but most had seen 

them at least once.  Four had used the maps, or some product of them, in their work.  

However, no one in this group claimed to understand the maps, just that the concentric 

rings indicated higher earthquake danger at the centers and lower danger as the rings 

expanded.  Only a few indicated they were aware there was more than one map, 

although five in this group indicated they questioned the validity of seismic hazard 

map(s) for the NMSZ.  None claimed any knowledge of the vetting process or that the 

maps are reviewed and revised on a regular schedule.   

Among the science-based interviewees, all had seen the maps but only half (7 of 

14) use them or a product of them in their work.  Only one respondent claimed to trust 

the maps implicitly.  Some of those who used the maps indicated they took other factors 

such as surface geology, underlying soils, other load sources (wind, thermal 

contraction), and other earthquake source areas into consideration when determining 

earthquake hazard rather than relying implicitly on the NSHM series.  Several of these 

respondents indicated they were more likely to consider DSHA scenarios for individual 

projects than relying on the general PSHA scenarios given on the maps.  Most, however, 

took the view that the science is what it is and they accept it as fact, or as close to fact 

as we can get at the moment.  They have been given a formula for implementing the 

science in accordance with current local, regional or federal policies, such as building 

codes, and they do not spend time questioning either the formulae or the underlying 

science.  As a group, they do not worry about the difference between models and actual 

data.  Only a few engineers know or care to know anything about the NSHM series 

development process.  They are caught in a no-man’s land where their clients demand 

knowledge and expect absolute answers.  Because engineers risk their livelihoods and 

reputations on their approval of construction plans, they calculate building and structural 

requirements based on engineering design codes (such as ASCE/SEI 7-10 and 

AASHTO standards), then fall back on the expertise behind those codes and the 

authority of current design policies if anything goes wrong.   
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The response of this group to questions of earthquake preparedness tended to 

divide less by science vs. non-science background and more by whether individual 

respondents deal with the public on a mass basis or on an individual basis.  For 

example, those in positions of responsibility for health care facilities or public emergency 

response or education tended to have well-defined organizational emergency response 

plans in place that are reviewed and revised on a regular basis.  Many of these 

respondents rely on the advice of experts since the underlying science is unclear or 

unavailable to them in a simple form.  In defining emergency response, the meaning is 

usually applied to emergencies resulting from any natural hazard (flood, wind, fire, 

earthquake, ice, etc.); seismic hazard is not specifically addressed in most cases, but is 

just one of many hazard possibilities to be considered.  One participant specifically 

asked why, if the seismic hazard is so extreme, there is not more focus by government 

agencies to prepare for a large earthquake event other than earthquake-resistant 

structural requirements.  Some organizations also have plans in place for response to 

terrorism or other anthropogenic sources (fire, large-scale accident, etc.).  Those who 

deal with the public on an individual basis and those who do not deal with the public tend 

to either not know about or not have emergency response plans in place.   

Science-based respondents as a rule had little to say about earthquake 

preparedness since as a group they deal less with the public, although there were a few 

with responsibility for large facilities that had specific hazard response plans in place.  

Individuals may or may not have personal preparations in order, but those whose work 

emphasized emergency preparedness tended to also have developed personal 

emergency plans. 

Several interviewees indicated they had seen a surge in emergency preparedness 

following a severe ice storm in western Kentucky in 2009, although the verdict was split 

about whether there can really be enough preparedness.  Respondents in both groups 

generally agreed that human beings cannot prepare for every natural hazard:  no 

amount of preparation will ultimately stave off every possible danger.  Most participants 

were in agreement that at some point, society and individuals choose which dangers are 

of most concern to them, determine how best to protect themselves, and then live with 

the consequences.  Several participants expressed that these decisions are paramount 

to intelligent living and that individuals should be accountable for their personal choices 

of living environments. 
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4.1.2 Concerns regarding public policy 

There was a range of responses to questions about public policy.  At one end of the 

spectrum were those who trust the experts and believe that public policies are in place 

for the general good, so those with less knowledge should not question them.  At the 

other end of the spectrum were those who question whether the science justifies current 

public policies.  If the science is flawed (over- or understated hazard, or uncertainty in 

models), then current policies may not be appropriate.  Several respondents would like 

better scientific information to justify current public policy. 

Public policy issues resulting from seismic hazard analysis mostly revolved around 

building codes and infrastructure engineering.  Several interviewees from both science 

and non-science backgrounds expressed concern that building codes are not regulated 

evenly, either within the Commonwealth of Kentucky or between Kentucky and 

surrounding states.  In particular, the City of Paducah and McCracken County, Kentucky, 

seem to have a better system for building construction inspections than surrounding 

areas.  Many respondents stated that companies or individuals who do not want to incur 

the higher costs associated with seismic design and construction which will be enforced 

in Paducah and McCracken County simply go to a neighboring county or across the 

Ohio River into Illinois where building codes are either less stringent or will not be 

enforced.  One interviewee was careful to distinguish that he was aware of this 

happening for residential building, but not for commercial building which is more closely 

regulated. 

A second policy concern was that federal agencies apply different standards, codes 

or rules than local or state agencies do.  Many federal agencies have jurisdiction for their 

own building codes and hazard mitigation requirements, but these requirements have to 

be met within the local areas where federal projects are built.  One example was the 

Paducah Gaseous Diffusion Plant (PGDP), operation of which is regulated by the federal 

Nuclear Regulatory Commission (NRC).  Due to the current seismic hazard rating 

assigned to western Kentucky by the NSHM, upgrade of the existing PGDP facilities to 

meet federal hazard mitigation requirements have been deemed too costly and the 

operation is to be relocated out of the area.  Local government officials, businessmen, 

and even engineers question whether the science supports this decision.  They do not 

see compelling evidence of conclusions of high earthquake hazard for the region, 
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regardless of conclusions of the NSHM committee.  Perception is that federal agencies 

are not concerned about local issues or how federal decisions affect local regions.  

There is strong local feeling that doing the science is not enough.  When the science is 

inconclusive, the scientists are responsible for saying so. 

Additionally, there was some local concern that federal government officials often 

put local areas in political limbo by not making decisions.  When an issue is inconclusive, 

it is a simple thing for the matter to be put on hold, awaiting further investigation, further 

funding, or even a better political climate before resolution.  But this delay often hampers 

local business decisions.  If a decision were made at the federal level, then local matters 

could progress; but a lack of decision just hangs the process. 

Another concern that was voiced during the interview process was that of 

appropriate representation.  Because earthquakes happen less frequently in western 

Kentucky, there are fewer local experts who focus on this issue.  This translates into less 

representation at a federal level when issues involving this expertise arise.  One 

example given was in regard to the AASHTO code decision process.  A respondent 

indicated that AASHTO codes are created by a voting process.  Since states with more 

earthquake experience have more to say about the associated hazard, their opinions are 

more likely to get carried into the code development process.  States with less exposure 

to seismic hazard trust the opinions and advice of experts from states that have more 

exposure.  States in which the hazard is assumed to be high but the recurrence of 

seismic events is low are therefore underrepresented during building code decisions. 

A related issue to representation was that of political or personal agenda.  Many 

respondents commented on the relationship between personal or political agendas and 

the ability of individuals to manipulate outcomes where the science was less than 

conclusive.  Respondents were of two distinct opinions:  those who felt politics should 

have nothing to do with seismic hazard mitigation decisions, and those who felt that the 

two issues were unequivocally connected.  One federal science representative who was 

very knowledgeable of the process used to develop and revise the NSHM series stated 

that the process takes into account the best science available at the moment and gives 

fair representation to both supporting and opposing views prior to release of map 

updates.  A state-level science-based respondent indicated concern that policy gets 

muddied by people who want a particular outcome rather than “the truth,” and that some 
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political decisions are driven by hidden agendas, not science.  Another similarly 

commented that the issues are so complex that they are difficult for non-experts to 

understand.  For scientists and government officials, it is increasingly easy to ignore the 

issues they do not want to discuss and just pick the perspective they like.  A state-level 

public official commented that how policy makers feel about an issue sometimes has 

more to do with their decisions than actual facts about the issue.  A private-sector 

engineer responsible for site response investigation for a federal project commented that 

there was some political push to have their independent results match the federal 

expectations.  A western Kentucky respondent commented that it is not for policy 

makers to influence the seismic hazard determination since they are not experts on the 

science.  On the other side of the argument, several local businessmen felt that if the 

science wasn’t definitive, then any policy decisions based on it were arbitrary and 

certainly should take into consideration other factors, such as how policy decisions 

based on that science would affect the local economy.  Clearly, this interaction between 

science and policy decisions is of key importance when the science is indecisive. 

Taking responsibility for policy decisions was also mentioned as an area for 

concern.  The general consensus of several respondents was that although most 

professionals who are affected by seismic hazard mitigation policy would prefer less 

micromanagement, no one wants to be the person responsible for downgrading the 

seismic hazard rating.  Because the science is uncertain – because we don’t know 

enough about historical seismicity in western Kentucky or the potential for future 

seismicity – it is possible that a large or great earthquake will occur in or near this area.  

Even those who do not want to believe this generally acknowledge that the possibility 

exists.  In which case, no individual wants to be the one to take personal responsibility 

for downgrading the federally-sanctioned seismic hazard rating estimates.  No one 

wants to be responsible for the outcome if people die as a result of less stringent 

building requirements.  Opinions included that it is right to take precautions, that if 

people are smart they learn from other people’s mistakes, and that the current status 

quo is the best that can be done right now.  However, another interviewee quipped that 

we knew the earth had been hit by meteors in the past, but we do not build for those 

conditions and we shouldn’t be required to build for seismic conditions that have such 

great uncertainty built in.  These concerns for public policy, and ultimately public safety, 
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must be considered against the very real economic cost of implementing earthquake 

mitigation policies. 

4.1.3 Concerns regarding economic development 

Not all interviewees had pre-formed opinions regarding the relationship between 

seismic hazard mitigation and economic development, but all were able to think of some 

ways that seismic hazard could or did impact social costs.  Opinions were split regarding 

whether the costs were worthwhile.  Some felt that any cost was justifiable if lives were 

saved.  One interviewee commented that all the money we spend on education is of no 

worth if the buildings collapse on the students.  He would rather throw the money away 

on the sensible investment of building reinforcement than live with the consequences if 

school buildings were built to a lower standard and lives were lost in a collapse.  Others 

stated that the money being used to make buildings safer was not justified without some 

indication that there was a real risk of loss, of which they felt there was no evidence.  

There was no financial gain to the additional code requirements:  a school cost more but 

was not safer if built to a higher seismic standard than needed; a house cost more but 

was not more valuable nor more desirable because it was built to more stringent seismic 

codes.  These interviewees were not aware of each other’s comments, but their 

concerns illustrate the scope of opinions. 

Several interviewees with business interests regarding economic development for 

western Kentucky indicated that a current problem is the perception of putting a 

business in harm’s way.  Many respondents, both engineers and public officials, related 

experiences where businesses were unwilling to risk loss of custom or facilities in the 

event of a major earthquake.  Each project development team has to decide how much 

risk it is willing to assume, in terms of money, time, and inconvenience.  The example 

was given of a large automobile manufacturing company that briefly considered building 

a manufacturing plant in Paducah, Kentucky.  However, once the company did some 

research, the purported reason for not locating in Paducah was that the local earthquake 

and wind hazards were too high and the company would not locate a business there.  

The interview respondent who relayed this anecdote stated he had never experienced 

either an earthquake or a tornado in the area and felt the perceived threat was worse 

than the actual threat, but that made no difference to the decision made by the 

automobile manufacturer.  The bottom line is that many investors will simply not consider 
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establishing a business in a high earthquake hazard zone, similar to not wanting to build 

in a flood plain or in tornado alley.  It is less risky to simply establish a business 

elsewhere.  If the hazard rating is correctly evaluated, this is the best business decision.  

However, if the high hazard rating currently assigned to western Kentucky is 

inappropriate, business opportunities are lost in the area as a result.  Either way, the 

hazard evaluation as published on the NSHM series, whether correctly evaluated or not, 

directly impacts the local economy.   

If a business already has a base in the area, it is a simple thing to stay as long as no 

changes are necessary.  If, however, a larger facility must be built, or if a business from 

outside the area is considering relocating to the area, then the costs associated with 

building to a high seismic mitigation standard must be considered.  These costs include 

additional environmental studies and site assessments, engineers and building 

consultants, building supplies, inspection/code enforcement, and infrastructure (roads, 

bridges, traffic improvements, etc.), plus the additional time to make all the necessary 

arrangements and complete the additional work.  More stringent mitigation policies 

require more time to comply, and time is money.  Estimates of these costs ranged from 

1% to 20% by various respondents.  Some claimed that the costs were such a norm by 

now that no one paid them any attention, they were just part of the cost of doing 

business in western Kentucky.  Others claimed that the costs were a major deterrent to 

new business, and especially big business concerns which would require large capital 

investments. 

Beyond the immediate set-up costs, business maintenance costs were also of 

concern.  Earthquake coverage may be as much as 25% of the cost of residential 

insurance and 30-50% of commercial insurance costs.  All structures financed by local 

banks in western Kentucky are required to carry earthquake insurance to offset the high 

local investment ratios in case of loss.  Other indirect costs include development of 

emergency management plans, support of emergency management personnel, and 

possibly insurance to cover interruption of business, although these costs would also be 

incurred for other natural hazards and cannot be attributed solely to seismic hazard. 

One concern expressed by several individuals was that the region suffers from a 

lack of jobs that will draw educated young people.  Local youth who complete a college 

education have no ability to stay in the area as there are few jobs requiring advanced 
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education.  As one interviewee put it, “And how many fast food places do you need?” (J. 

Cates, personal communication, 2013).  The lack of jobs for educated professionals also 

affects the loss of jobs down the line as communities need fewer grocery stores, 

restaurants, gas stations, garbage collectors, school teachers, healthcare providers and 

other infrastructure service employers and employees.  Increased seismic hazard ratings 

for the region are perceived as causing this inability to draw businesses, to maintain 

educated professionals, and therefore to support other community service employees. 

For many interviewees, awareness was high that funds are limited.  Whether in 

private or public coffers, there is only so much money and each person and agency must 

use their resources to the best of their ability.  Either overstated or understated seismic 

hazard for the New Madrid Seismic Zone would lead to a misuse of funds in western 

Kentucky as individuals and public agencies conducted business daily.  Several 

respondents related anecdotal recollections of implementation of the International 

Building Code in western Kentucky around 2002.  The seismic policy had changed so 

severely that residential construction ground to a near halt while local agencies, 

engineers and design consultants grappled with the best ways to implement the 

requirements in ways that were still affordable to individual family budgets.  On a public 

level, projects must be juggled and adjusted to cover the higher seismic mitigation 

requirements. 

Although generally seen as having a negative economic impact, it was suggested by 

a few respondents that there are also positive economic aspects related to seismic 

mitigation requirements.  For example, one respondent indicated that by having state-

level seismic hazard mitigation plans in place, the Commonwealth of Kentucky has 

access to additional federal emergency funding in the case of a declared state of 

emergency.  Another participant noted that cost savings to residential builders who went 

to adjoining states or counties might actually be negligible since property taxes were 

often higher in surrounding areas.  Yet another interviewee commented that although 

mitigation requirements increased building costs, those monies sometimes went back 

into the local economy in construction materials purchased and jobs created in both 

building and regulation industries.  On a related topic, several participants indicated that 

they felt certain types of organizations, including engineers and environmental 

consultants, often benefited economically from heightened earthquake hype and might in 

some cases promote or uphold high hazard ratings to suit their own interests. 


