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FOREWORD

House Resolution 37 of the 1980 Ceneral Assembly recognizes the pervasive
nature of flood problems for many communities in the Commonwealth, and direcis
the Legislative Research Commission to "conduct a study of the possible incen-
tives for flood proofing, including income tax deducticons and other measures
consistent with f{ederal insurance administration regulations.” This research
report concludes that elevation of existing residential structures is the only
measure, other Lhan relocation, which is consistent with federal | z
administeation vegulations. Analysis of the economics of elevation indicates
that for many homes benefits would exceed costs, so that a program Lo assist
homeowners Lo elevate their homes would be a sound public policy. The rep
recommends low interest loans through the Kentucky Housing Corporatica a
primary source of assistance, supplemented through the use of state and io
goverament federval revenue sharing allocations.

This report was prepared by William Wiley. The advice «
Beckett, U.5. Arwmy Corps of Engineers, Huntington, West Virginia; Mr.

. Peterman, P.E., Booker Associates,; Inc., Lexington, Kentucky; and Mr.

L
H

lawkins, Federal Emergency Management Agency, Atlanta, Georgia, on [lood
P

oofing programs and techniques is gratefully acknowledged.

Vic Hellard, Jr.
Director
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need it the most. A second problem would be monitering tax credits through
the Department of Revenue and determining that elevations conformed to federal
insurance administration vregulations. A third problem is that budgetary
impacts could not be determined until after the fact.

The most attractive method to provide incentives would be through Ken-
tucky Housing Corperaticn mortgage subsidy bonds, since the Kentucky housing
Corporation can consistently lend money at below market rates, and the Corpo-
ration has extensive experience dealing with loan eligibility relating to
income guidelines. Interest rates might be so high, however, even at KHC
rates, that demand for loans would be low. In this event, loan interest or
principal could be written down by grants provided through the Kentucky Hous-
ing C(oyporation, or at the local government level through Community Develop-
ment Block Grants. In either case the source of grant money would probably be
federal revepue sharing with state or local governments, since state revenues
are presently so scarce as to reguire cutbacks in existing programs.
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Actually, in Eastern Kentucky, land uses as they affect flood levels may
be offsetting one another. Strip mining tends to increase run off, but the
reforestation of land previously used for cultivation or pasture tends to
reduce it .3

Once human settlemenls are in place within a  {lood plain, the problem
becomes  that of how to protect them or, more precisely, how to protect Lhem
cconomically. Approaches to protecting human settlements within flood plaing
can  be conceived of within two broad categories: structural measures and

non-structural measures. Structural measures include physical changes
designed to protect more than the single home by changing the depth of flood-
ing, such as dams, levees or flood walls. Nonstructural measures include

physical changes to protect the individual structure, such as flood proofing,
elevation above flood levels or relocation, or programmatic changes to protect
more than the individual structure, such as flood plain zoning and building
restrictions. The focus of this report is on non-structural changes to pro-
tect existing individual homes.

Mitigation of flood hazards must be considered within the context of the
National ¥lood Insurance Program. It is only through this program, with the
purchase of low cost flood insurance, that the residents of flood prone areas
can gain a measure of financial protecticn. [t is also through this program
that flood plain management is promoted on a national basis, and sanctions are
imposed upon communities which refuse to properly control flood plain develop-
ment. In the context of the present study, if one wants to become eligible
fer lower c¢ost flood insurance, it is the Naticnal Flood Insurance Program
which establishes acceptable criteria for the flood proofing of existing homes
in Kentucky.

The National Flood Insurance Program was created in 1968, and is pres-
ently administered by the Federal Insurance Administration (FIA), within the
Federa! Emergency Management Agency (FEMA). Federal law vrequires FEMA 1o
notify every floed prone community in the nation of its flood prone areas.
The FIA initially publishes a "Flood Hazard Boundary Map" and sends it to the
community. This map identifies special flood hazard areas, those areas which
are subject to a base flood, or flood with a probability of occurrence once in
# hundred years. Upon receipt of the Flood Hazard Boundary Map, the community
is eligible to join the first, or emergency, phase of the National Flood
Insurance Program. Entry into the emergency phase of the program enables all
residents of the community to purchase up to $35,000 of flood idinsurance for
their home, and up to $10,000 of insurance for the contents of their hemes at
subsidized rates, regardless of flood risk. Eligibility for insurance carries

with it certain program requirements for the community. The community must
require development permits for all proposed construction, and must review
permits to assure that proposed building sites are reasonably flood free. In

addition, for flood prone areas, the community must require proper anchoring
of structures, use of construction materials and methods that will minimize
floed damage, and adequate drainage for new subdivisions. It is of obvious
benefit to a community to join the National Flood Tnsurance Program, because
of the subsidized insurance benefits which become available to the citizens.
But there are also sanctions of substantial impact which are levied on a com-
munity that fails to qualify for the Emergency Program within one year of
receipt of the Flood Hazard Boundary Map. By law, federal agencies may not
approve grant money, mortgage backing (FHA, VA), direct loans, flood disaster
relief or any other taxpayers' funds to support the purchase, constructicn or
improvement of property Jlocated in flood prone areas. [USCA 4003{(a)(4) and
4106(aj]



the second phase of the National Flood Insurance Program is the regular
program. The community should enter the program within six months of receipt
of the Flood Insurance Rate Map (FIRM), also provided by the FIA. This map
shows elevations within special flood hazard areas, and outlines risk zones,
based upon variations between floods which have a 10% probability of occurring
in any vyear and those which have a 1% probability of occurring (the
hundred-year flood).

Once  a community has enlered the regular program, an individual may pur-
chase additional insurance at actuarial rates to insure that part of his prop-
erty which is not covered by the limited subsidized insurance available in the
emergency program. If the homeowner can demonstrate that his home 1is above
the base flood level, he may purchase all of his insurance at actuarial rates
which will be below the subsidized rates of the emergency program.

The regular program requires that all new or 'substantially improved”
buildings be elevated or flood proofed above base flood levels. Substantial
improvement is defined as "repair, reconstruction or addition to a structure
the cost of which equals or exceads 50 percent of the market value cf the
structure either before the improvement 1is started or the damage has
socurred.”  Since the renovation of a flood-damaged home often involves "'sub-
stantial improvement,” the thrust of the Naticnal Flood lnsurance Program is

cmote  the elevation of existing homes above the base flood level. This

in the current {1981) Flood Insurance Manual of the National

Program, which permits the extension of insursnce coverage Lo
{ elevation if a single-family house has been flood-damaged
percent of its market i ‘ this provision
been imppdae:t”d apparent Ly congiderstions. Structures
"substantially improved” mmmuni?y enters the regular pro-
gram and which fail to meet this iirement can be declared by the
local  government to be inm wviolati law and therefore ineligible for
‘tood insuvance. In additiom, if in the flood zone in a community
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of residential structures and depths of flooding commonly found in Kentucky,
attempting to waterproof exterior surfaces will not work: raising the struc-
ture in place is the only practical means of flood proofing.8 For those homes
built on a concrete slab foundation, elevation is not an alternative. Owners
have no recourse but to seal their homes or, where feasible, to build dikes
around them. While it should not be the policy of state govermment to dis-
courage any attempts by individuals to protect themselves from floods, this
study will be confined to an examination of the economic, social and engineer-
ing flactors involved in a decision to elevate. This approach is adopted
because of the recognized limitations of sealing techniques and because eleva-
tion and relocation are the only techniques through which a homeowner can
become eligible for flood insurance at the less expensive actuarial rates
under the National Flood Insurance Program.

The costs of elevation will also be compared to those of relocation, to
determine when it is more advisable to attempt moving a structure.

As economic analysis will demonstrate in Chapter IV of this study, houses
with low wvalue or certain structural faults would simply not merit elevation
or relocation. There is recognition in federal law also that the most logical
alternative for certain frequently flooded homes is to demolish the structure
and dedicate the 1land to a use unaffected by frequent flooding. There are
appropriations under federal law to fund this alternative.

L)






CHAPTER 11
ELEVATING AN EXISTING STRUCTURE

The specific actions necessary to elevate an existing structure in place
are as follows:

Disconnect all plumbing, wiring and utilities which cannot be
raised with the structure.

Place steel beams and hydraulic jacks beneath the structure and
raise to the desired elevation.

Extend existing foundation walls, or construct a new foundation.
Lower the structure onto the extended or new foundation.

Adjust walks, steps, ramps, plumbing and utilities and regrade the
site as desired.

Reconnect all plumbing, wiring and utilities.

Insulate exposed floors to reduce heat loss, and protect plumbing,
wiring, utilities and insulation from possible water damage.'Y

Given this basic technolegy, nearly any residential structure can be ele-
vated in place, but it is not feasible to raise every structure. There are
economic, safety and aesthetic factors which should influence the decision to
elevate any particular structure.

Height

Viewed purely in terms of the technology available, a house can be ele-
vated to a height of twelve feet or more, but elevation to such heights might
not be safe and would be neither economical nor attractive. There is a vari-
ance of professional opinions about how high a structure should go. Booker
generally suggests that an elevated foundation of concrete blocks not be over
three feet high, while elevations on concrete piers can go as high as eight
feet. Booker also reports that the weight of a structure gives resistant
force. Therefore a two-story brick can be raised higher than a one-story
frame. ! The Hydrologic Engineering Center, Institute for Water Resources,
U.S. Army Corps of Engineers, reports that houses have been raised success-
fully to ni%F feet. The example it cites was raised on concrete blocks with
steel posts.l' Thirteen homes were recently raised on ncrete blocks in
Irvine, Kentucky. Elevations ranged from 1.3 to 8.1 feet. In its Report on
Tug Fork, West Virginia, Kentucky and Virginia (1970), the Huntington District
Corps of Engineers reported that stability analysis of typical residential
structures in Matewan, West Virginia, indicated that raising a house more than
six feet would require replacement of foundation walls with those of heavier
cross section. ¥ A consultant report written for the Corps in 1980 dealing

with elevations in the same flood plain indicates, however, that it is pos-
sible, though aesthetically unpleasing, to raise a house up to twelve feet on
a single row of concrete blocks. While it is recommended for elevations above



in frvin, Kentucky During and After the Process of Elevation in Place. This home srobabiy
v for elevation nnder the recommendations contained in this study due to its low initial value.



eight feet that earth be placed under and adjacent to the house, it is only
after twelve feet that a double row of concrete blocks at the base of the
foundation is recommended to support the additional loading.
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the house is placed on a truck and transported to a new locaticn for placement
on its foundation. While the exact break-even point is different for single
and two story houses or split levels, for basement and no basement, and for
brick or frame, elevation costs continue to rise after the break-even point
and so exceed the cost of relocation.?/ There are certain assumptions made
for the general case, however, which may not be met in specific cases =~ struc-

tures which are to be moved no more than one wmile, for which a new housing
site is available along an existing road with : iixity services, and for which
connecting to a public water supply system and a pubLLL sewerage system is
possible, for example. If public water and sewezage are not available, costs
will increase by approximately $2,500 for 2 well and Si,SOG to §2,500 for
on-site sewerage facilities. 28 Given the increasing costs and scarcity of

suitable building sites in flood prone Kent ucky communities, it may be that
the relocation option 1is smidom available to Kentucky residents
option is available, however, and i rel@aatiog is no more costly than
tion cost figures developed in t ives Sha
be useful for elevation purposes should zlso e
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CHAPTER ilIl

ECONOMIC CONSEQUENCES OF ELEVATING STRUCTURES -

DEVELOPING A METHOD FOR MEASUREMENT

The task set forth in HR 37 is to discover incentives for flood proofing

existing housing. Before one can accurately determine what incentives are
needed in a given situation, it is first aecevsary to determine what economic
factors are already present. Existing costs of maintaining a home without

flood proofing must be shown, as must costs associated with flood proofing,
which in this case means elevation-

assistance from the governme if an individual decides to
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Making a determination of annual costs and comparing costs and benefits
over the life of a mortgage are both important, then, for determining whether
the state should promote housing elevation by offering incentives, and decid-
ing what level of incentive must be offered to the homeowner to induce him to
elevate. Presumably, if it is demonstrated that the long-term costs of eleva-
tion are greater than the long-term benefits, the state should not seek to
promote it. If costs which would make elevation economically unsound can be
attributed to variable factors, such as interest rates, which the state can
manipulate, then strategies to manipulate these factors would be in order.

A model has been developed for this study to determine the net cost or
benefit of elevation for a variety of houses located at various elevations
within designated flood zones. The purpose of this model is to gain some
basis for stating either that elevation would or would not be good public
policy. In the absence of any other evidence on the subject, such an attempt
is necessary. The model does not pretend, at least in its present form, Lo
provide all the criteria for any policy which might be developed. As will be
seen as the model is developed, it is too loosely constructed for that. Its
purpese, instead, is to serve as an aid to understanding.

Variabies and assumptions used in the model developed

as follows:
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The $35,000 and $10,000 maximums for subsidized emergency insurance
for structure and contents, respectively, are assumed to escalate
at 3% annually. Empirical data on which to base this assumption i
scanty. In 1968 the flood insuraunce program began with a maximum
of §$17,500 for structural coverage. This was doubled in 1973 to
$35,000, and there has been no change since. If maximum -coverages
were never raised, inflation would reduce the real value of exist-
ing coverages to an insignificant level in the future. Three per-
cent seems to be a safe assumption for real growth.

Flood depth lievels before and after elevation are measured at the
first floor level. Analyses are not run on houses with basements
because you cannot elevate a basement. After elevation, basements
are frequently filled in because of their flood vulnerability.

Mortgages are assumed to be at consiant interest rates for a
thirty-year term.

Both un@lev&ted homes are covered by flood insurance
Ele d homes are

va and unelevate
insured to full Value or maximum value allowed unde
rates, whichever is less.

Elevations are assumed Lo oCcur in ncrements, since
eight-inch concrete blocks are commonly ocd depth is mea-
sured in even feet. Three hlocks produce e increment of two
feet. OCbviocusly, one f{foot increments cannot be d with
eight-inch blocks
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5. After-elevation structural and contents insurance costs are
calculated.

6. Annual costs of a thirty-year mortgage are calculated, using
the Corps-provided elevation costs and the interest rate which
has been selected.

7. After-elevation structural and contents insurance costs are
added to mortgage costs to determine the first vyear cost of
elevation. :

8. Pre-elevation structural and contents insurance costs are added
to annual uninsured structural and contents damage to determine
the first-year cost of not elevating.

9. The cost of not elevating 1is subtracted from the cost of
elevating to determine the net benefit or cost of elevating in
the first year.

10, The inflation rate which has been selected is applied to struc-
ture and contents value for the second year of the mortgage. A
39 inflation factor is epplied to the maximum levels of struc-
tural and contents insurance available in the emergency insur-
§)

ance program for the second vear of the mortgage.

o

]
o
jas)
)
)
el
jav)
=

12. Costs of elevating and not elevating are each totaled for the
thirty-year pariod. The total cost of not elevating is sub
tracted from the ral rost of elevating to determine the net

{
benefit or cost over the life of the mortgage.

Results Derived from Calculations Performed

calculations described above
nd vailue. The dimensions
with them were as follows:

s
—

Type 5g. ft. Structural Contents  Elevation
ist Flooxr Value Value Cost, 2 £t

l-gstory frame 500 518,000 § 6,300 06
1-story frame 900 26,000 9,100 00
2-story frame 1,200 45,000 15,750 90
l-story brick 1,600 43,000 14,000 00
1-story brick 1,600 51,000 16,800 00

Four different flood zones and sevaral diff hin each
zone were assumed. The zones selected were Al g withia
each zone were limited to those for which ins ce e ilable in
the FIA rate manual. TFor Zone AL, rates were available ly t epth of 1
foot. For zome AlQ, rates were available to -2 feef, and for zones Al% and
A20 rates were available to s depth of -3 feet. Since elevations were assumed

16



to occur in two-foot increments, houses which were one foot and three feet
below base flood level prior to elevation were one foot above base flood level
after elevation, while houses two feet below base flood level were elevated to
two feet above base flood level. Three interest rates;, 6, 9, 12, and two
rates of donflation, 7% and 9% were used. Costs for each of the five houses in
zone A4 were calculated for one flood depth (-1) and six combinations of

interest and inflation rates, yielding a total of thirty cases. [In zone AlQ,
there were five houses times two depths times six combinations of interest angd
inflation, yielding sixty cases. In similar fashion, houses in zones Al6, and

A20 yielded ninety cases each. Calculations were performed, therefore, on 180
combinations of house type, flood depth and interest-inflation combination.

17






CHAPTER 1V

RESULTS OF THE METHOD
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Table 6
National Flood Insurance Program
Annual Rates Per $100 of Insurance
Single-Family Residential Dwelling Units

One Floor/No Basement

Elevation of Lowest Floor Basic Rates for Building Coverage
Above or Below Base First §$35,000 of Coverage
Flood Elevation Zones
Ab Al10 Al6 A20
+3 or more .05 .05 .05 .05
+2 .05 .05 .05 .08
+1 .05 07 .10 15
0 .12 .16 .19 .23
-1 .48 .31 .31 .34
-2 * .55 .47 .48
-3 * * .70 .64
-4 or lower *® * # #

Submit to the National Flood Insurance Program for rating.

Source: Federal Emergency Management Agency, National Flood Insurance Program,
Flood Insurance Manual, adopted from p. RA1 10.

In  terms of the model we are using, the break-even point in determining
whether elevation will pay off is near $26,000. As can be seen in Table 2h,
zone A4 at a depth of one foot below base flood, there are two interest rate
and inflation rate combinations which will yield a benefit, and one that
nearly  breaks even. The one with an interest rate of 12% and an inflation
estimate of 9%, is near market conditions. There is one favorable combination
in zone Al0, an interest rate of 6% and an inflation estimate of 9%. If we
move to Table 2B, we can see that at an initial depth of minus two feet, there
are now two favorable combinations in zone Al0, one in zone Al6é and one in
zone A20. Table 2C indicates an additional favorable combination in zone Al6
and one in =zone A20. Although figures cannot be demonstrated for depths of
minus two and three feet in zone A4 and minus three feet in zone Al10, because
insurance rate data is not available, we may assume from the general trends in
our results that as depth increases in zones A4 and A10, the economic feasi-
bility of elevation is heightened.

A significant increase in the value of the house creates a marked differ-
ence in the cost effectiveness of elevation. In the case of the $43,000
single-story brick home in zone A4, at a beginning depth of one foot below
flood level, five of six interest-inflation combinations yield a net benefit

for elevation. (See Table 3A.) Once again, as we move to progressively
higher zones, benefits diminish. In zone A10 only two combinations are cost
effective. In zones Al6 and A20 there are also two cost-effective combi-

nations, but these provide smaller benefits than those in zone AlQ.

35



It is interesting to note that for the house of higher value, in nearly
all cases the benefits of elevation rise as the initial depth below base flood
increases. Thus the $43,000 house in zone Al6, at an interest rate of 67 and
an inflation estimate of 7%, yields a net loss of §1,301 when raised two feet
to overcome an initial elevation of minus one foot. (Table 3A.) The same
house raised four feet to overcome an initial elevation of minus two feet
yields a loss of only 644 (Table 3B), and yields a net gain of §$7,911 if
raised four feet to overcome an initial depth of minus three feet (Table 3C).
This same pattern holds in nearly all interest and inflation estimates. If
the same observation is made for the $18,000 house, however, the results are
the opposite. In most cases, the net loss increases as the initial depth
below the hundred-year flood 1level increases. This pattern seems to be
reversed only when the inflation estimate is high in relation to the interest
rate. See for example, 6% interest and 9% inflation in Tables 1A, B, and C.
It would appear that when the initial value of the house is low, the greater
cost of elevating to four feel instead of two overshadows the benefits of
escaping the deeper floodwaters. Bul the cost increment of elevating the more
expensive house is slight when compared to the value differences between the
houses.  {(For raising two feet, compare elevation costs of $5,800 and §7,300

to housing values of 518,000 and $43,000 respectively}. If the initial values
oé the houses are high, the housing values protected far outdistance the cost

of @i@vatjon“

There are rather dramatic increases in cost effectiveness of elevation
when twe houses of egqual dimensions bub differing values are compared. The
§$43 (Ou single-story brick house and the §$51,000 single-story brick house are
!dQuLzadg in dimensions and cost of elevation, but one is valued at 525 per
square foot and other at $30 per square foot. There is a proportional differ-
ence in the value of contents, since content value is a percent of structural
value. Notice, however, that in zone A4, at an initial elevation of minus one
oot, an interest vate of 6% and an inflation estimate of 7%, the net benetfit
of elevating two feet for the 343,000 house iz $8,806, while the benefit for
the $51,000 use is $15,097. (See Tables 3A and 4A.) Similar improvements may
be seen in other cases by examining Tables 3B and 4B and 3C and 4C.

by

Renef it increases are also dramalic when comparisons are made among
increasing initial depihs below the hundred-year floosd level. For example, if
ﬁhv $473,000 house in zone A16 is examined al an interest rate of 6% and infla-
tion of 7%, the pet loss of elevaticn beginning at winus one foot is  §$1,301,
while the net gain beginning at minus three feet is §7,911 (Tables 3A and 3Cj.
This is a difference of §9,212. If the same cases are examined for the

i

{
1.
I

$51.000 house, the initial figure is a net benefit of $2,302 and the second
figure is a net gain of $16,579 (Tables 4A and 4C). This is a difference of

§14,277. A valid generalization would be that the greater the wvalue of the

suming there are no extraordinary conditions affecting the cost of
elevation, the greater the net benefit {(or the less the net loss) of eleva-
tion

The Role of Interest and Inflation

il

The cost of money, the interest rate, plays a major role in the willing-
ness of a2 potential buyer to purchase a house. Not only does the interest
rate affect the consumer propensity to purchase, it may also push him out of
the market by raising monthly costs to a level which he cannot afford. Assum-
ing a potentiai purchaser can afford the monthly payments relative to a given

Lad
&



interest rate, his perception of what is happening to the economy may deter-
mine what his decision will be. If he determines that the economy will be
inflationary during the term of his loan, he may decide that paying a high
interast rate is sensible because the value of the home he buys and his wages
will escalate while his monthly payment will remain constant. In time, the
amount of his mortgage payment will not seem so burdensome and his asset, the
home, will have an inflated value. In simplest terms, it is good to be a
debtor duri an inflationarv period. Conversely, if the consumer expects a
infaa?ion he will think very carefully about committing himself
h interest loan. He will wait until intevest rates drop to a level he
rd, or until interest rates are in lime with his expectations about
the rate of inflation in the economy.

)

evate z home is much
5 major o : b usua
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to forget it. If a person expects that he might be flooded once every several
years, he might adopt a "what's the use'" attitude and actually quit maintain-
ing his property. In this case, the property would most certainly deteriorate
and value would not escalate along with other real estate values.

[

-
i)

if values 0f unelevated houses do not escalate according assumptions
of the model, the costs of not elevating will be lower and the L benefits of
.

el evation will be reduced or the expected losses will be 1na*eased Thisg w*l‘
But such

f‘D

ions than the model currently indicate

}_x

ead to difteraxg conclus

results would simply be 2 fac of the model itself, and perhaps would not
cur conclusions t the benefits of eievation the real world
value of levated houses does n rise becausge
rons  characte £ homeowners really have Ywasti

atest inve

o

a house purch

oo

T vy
[

=]

nd, may be cases whex
but a homeowner will do it anyway.
nomic decisi People buy Buicks when a C
they =njoy the added luxuryc A person may buy
annoying feature of the old one, even if it is still
tive. By the same token, & person might elevate a home, cven if
not beneficial in purely economic terms, simply because he
through another flood. 1In an area where Few flood-free housing
available, elevation may be the cnly alternative,
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Elevating New Construction

The focus of this study has been on elevating existing structures, and
cost analysis has been limited to the act of disconnecting an existing house
from its wutilities, raising it, providing a foundation, lowering it on that
foundation and reconnecting the utilities. As we have seen, elevating an
existing house involves considerable expense, and this expense is for the pur-
pose of undoing and redoing what has already been done. The logical question
Lo ask would be how much elevation would cost if it occurred when the house
was originally constructed. This question has been considered in Elevated

Residential Structures, a guide manual published by the Federal Insurance
Administration in 1977.

Thiis manual  contains the example of a one-story, no~basement house with
a value of $25,000. It is located in flood zone A8, and must be constructed
on  columns six feet high in order to be above the base flood level. The cost
at the time ol construction is estimated at $2,458. By comparison, the cost
to  elevate this house after construction in 1980, using figures supplied by

the Army Corps of Engineers, Huntiagton, W@st Virginia District, 1is approxi=
mately 59,500, Even allowing f{or inflation from 1977 to 1980, the cvost
difference is striking.

Raising this sample house at the time of construction invelves consider-
le savings in insurance premiums over those applicable at ground level. The
i whiich approximate expected snnual damage, are reduced from $1,503 to
By amortizing the cost of elevation with the mortgage over a
riy-year period at an interest rate of 9%, the net annual savings are esti-
~d at .\,;1;718(’)“

Houses elevated al construction cap be placed on fill, or wood posts,
or wood pilings or the concrete block foundations commen in Kentucky.

d

COnCreLe
For clevations of only a few feet, fill is probably the most economical, but
after aboeul three feet; the costs of (ill escalate rapidly and other tech-

nigites become more economjcal . 04
conclusion reached in il Residential Structures is "thatl the
realized over the etime of a structure by bullding on a raised
are considera and dramatic when compared with the one-time
N I

N . 5 o e a
construction costs for an elevated fouadation.””? The Kentuchky
for Natural Resources, in its 1977 report, The Floods of April,
recommended "that future structures in the unprotected flood plain be

1 above the expected f{lood Ee el .30 Moreover, this conclusion is
busi into federal law, in that a community, upon entering the regular phase
of National Flood Inmsurance Program, must require that all newly con-
str or substantially improved homes be elevated above the base flood
lev It should be the pollcy of every flood prone community in Kentucky to
enter the regular phase of the National Flood Insurance Program and to have
the foresight to conscientiously enforce the requirements for elevation of new
construction. By adopting such a policy, the effects of flooding can be miti-
gated for future generations. Failure to do sc will be self-defeating, and as
we have seen, increase future costs for all concerned.
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CHAPTER V

GENERALIZATIONS DERIVED FROM ANALYSIS

e the ecopomic
hereby to detey-

hether it is econemically advisable to

mine Wi
the hundred-vear flood. The following gener

£xami g the results of the model

e
[eRY

o

Timately,
ion of homes

41



and on Whom

3

How Much to Spend

ch should be e

mu

s

on of how

1

Ji:

4]

unable

T
3]
g

[

whic

1EowWile

3

il




presenl trend toward cutting federal expenditures, it is very possible that at
least part of these flood losses will soon be shifted back to the homeowner
through higher insurance rates. A move in this direction will increase the
need for and benefit of state attempts to subsidize elevation for its lower
income citizens.

Because such variables as income, family size, family debt, interest
rates, and other housing options would all help determine whether a ftamily
could afford elevation and how much assistance they should be given, it would
be extremely difficult and restrictive to set strict guidelines in statutory
language. A more flexible approach would be to assign responsibilities for
making decisions on assistance to an experienced administrative body. The
Kentucky Housing Corporation has experience in housing assistance programs.
In its case, the income range of persons to be assisted is loosely defined in
the statutes and is specifically determined by policies adopted by the board
of the Kentucky Housing Corporation. The General Assembly could leave deci-
sions on whom to assist up to an administrative body, or it could specify the
range of income levels of persons it wished to assist, and allow an adminis-
trative body to make individual determinations within the range of income
levels.

How to Raise the Money

I the State wishes to assist homeowners to elevate their homes by pro-
viding incentives, there are two basic things it can do. [t can provide money
through several avenues, or it can secure below market interest rates for bor-
rowers. The State might provide money through income tax credits or deduc-
tions. L could appropriate money to the housing development fund of the Ken-
Ltucky Housing Corporation, and allow the Corporation to provide grants or loan
wirite-downs, or it might provide grants from its federal revenue sharing allo-
vation. The State can secure below market interest rates by authorizing hond-
ing capacity to the Kentucky Housing Corporation, which can issue tax free
mortgage subsidy bonds when market conditions are optimal.

The State can use its powers in combination, or add them to the financial
resources which might be available to 1local governments. For example, it
might <combine tax credits or appropriations with low interest loans provided
through the Kentucky Housing Corporation. It might alsoc couple Kentucky Hous-
ing Corperation loans with federal grant money available to «cities through
Community Development Block Grants or other federal grant programs. The State
might also add its own revenue sharing dollars to low interest KHC loans in
order to bring program costs to the levels homeowners can afford.

If the State would appropriate money or use federal revenue sharing for
elevation grants, or if Jlocal governments would allocate federal grants to
housing elevation, then persons of very low income could be assisted. If
grants oy appropriations are not available and the State must depend upon
loans through the Kentucky Housing Corporation, then the income range of per-
sons to be assisted will be determined by the interest rates which prevail at
the time bonds are issued.
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TABLE 7

KENTUCKY INCOME TAXES

TAX ON NET INCOME ~ KRS 141.020 SHORT FORM, TAX ON
ADJUSTED GROSS INCOME
KRS 141.023

CUMULATIVE  TAX ON CUMULATIVE  CUMULATIVE CUMULATIVE  CUMULATIVE
INCOME INCREMENTS  TAX TAX, 2 CREDITS TAX . TAX, 2 CREDITS
$ 3,000 20/%1,000 60 20 46.50 6.50
$ 4,000 30 90 50 69.75 29.75
$ 5,000 40 130 90 103.00 63.00
$ 6,000 50 180 140 146.25 106.25
$ 7,000 50 230 190 196.25 156.25
$ 8,000 56 280 240 246.25 206.25
$ 9,000 60 340 300 - -
$10,000 60 400 360 - -
$11,000 60 460 420 - -
512,000 60 520 480 - -
$13,000 60 580 540 - -
$14,000 60 640 600 - -
$15,000 60 70C 660 - -
516,000 60 760 720 - =
$17,000 60 820 780 -~ -
$18,000 60 880 840 - -
$19,000 60 940 900 - -
£20,000 60 1,000 960 - -
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TABLE 8

YEARLY AND MONTHLY MORTGAGE PAYMENTS, BY MORTGAGE AMOUNT, INTEREST, AND TERM

30 year 15 year
INTEREST LEVEL MORTGAGE AMOUNT YEARLY MONTHLY YEARLY MONTHLY
6% $ 5,800 $ 417 $ 34.75 $ 587 $ 48.97
9% $ 5,800 § 560 $ 46.66 $ 705 $ 58,75
12% $ 5,800 $ 716 $ 59.66 $ 835 $ 65.58
15% $ 5,800 $ 880 $ 73.33 $ 974 $ 81.18
6% $ 6,190 $ 445 $ 37.08 $ 527 $ 52.25
9% $ 6,190 $ 598 $ 49.83 S 754 $ 52,83
12% $ 6,190 $ 764 $ 63.66 § 893 $ 74.47
15% $ 6,190 $ 939 $ 78.27 $1,040 $ 86.63
6% $ 7,300 $ 526 $ 43.83 $ 739 $ 61.58
9% $ 7,300 § 705 $ 58.75 § 888 $ 74.00
12% $ 7,300 $ 907 $ 75.08 $1,057 § 87.58
15% $ 7,300 $1,108 $ 92,33 $1,226 $102.17
6% $ 7,500 $ 539 $ 44 97 $ 759 $ 63,75
9% $ 7,500 $ 724 $ 60.33 $ 91z § 76.00
12% $ 7,500 $ 926 $ 77.76 $7,080 $ 90.00
15% $ 7,500 $7,138 $ 94.83 $71,260 $104.97
5% $ 8,790 $ 589 $ 49.08 § 830 § 59,
9% $ 8,790 $ 797 $ 85.91 $ 998 $ 83,
12% $ 8,190 $1,011 $ 84.25 $1,187 § 68,
15% $ 8,190 $1,243 $103.56 $1.376 §114
5% 310,500 $ 755 $ 62.91 $7,063 $ 88,38
9% $10,500 $1,014 $ 84.50 $1,278 $106.50
12% $10,500 $1,296 $108.00 $1,512 $126.00
5% $10,500 $1,593 $132.75 $1.,764 $146.96
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87,500 loan a2t 12%, amoriized over fifteen years. He would not need, nor
would we expect the state to offer, this level of assistance. The example

illustrates the problem with tax credits as an incentive for elevation.

that persons in the ten to tweprty thousand dollar net
those targeted for assistance through tax credits. it
in  this income range could receive meaningful

ihis approach is taken, hﬁm&V@“ the policy
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ment (now Community and Regional Development}, in administering federal disas-
ter relief money after the 1978 floods, found it practical to elevate only
about 10% of one hundred and thirty homes assisted. Perhaps a program focused
specifically on elevation or relocation would have resulted in a higher per-
centage, but it may also be the case that a variety of factors, including the
nature of existing housing and the scarcity of suitable building sites would
constrain any housing elevation or relocation program.

A bond 1issue for home improvement and elevations would be subject to a
number of restrictions in order to be ecomomically feasible, satisfy federal
law and be attractive to i For example, the Federal Mortgage Subsidy
Bond Act of 1980 . not permit an interest spread of more than 1% between
the rate at which the Housing wsrﬁo”atgoq borrows money and the rate which it

charges its borrowers. This 1% difference probably would not be suifficient to

meet  the administx&ﬁl s of the Corporation. Thus & supplement from the
oration or an appropriation from the state would be neces-
is ; ibl

finance improvement
This means that
term rather ih
[Vrates however,
astically higher cl

amortized more

QE‘ET
Corporation would ha
i the bond mark
Lo consume

mortgaged.
security Lo

the rate to the borrower U e i3
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after the 1982 session of the General Assembly, may or may not have the bond-
ing capacity to issue bonds for housing elevation. Interest rates in both the
private and public mopey markets may remain high din the future, making it
difficult to support any housing programs, or they may return to the more mod-
erate rates of the recent past, making it less difficult to provide assistance
to those who need it. Therefore, a sensible approach to program design at
this time is to work in broad outlines, attempting to identify and provide
basic resources, and to take the necessary legislative actions to allow state
and local governments to vreact flexibly to changes which may occur in the
economy and in federal programs relating to our needs.

Recommendations

,,V
)
b
7]
m

T tudy has been prepared at a time when serious ryevenue shortfalls
are belgg axperienced by state govermment and existing programs are being cut
back. It would be ignoring reality, therefore, to suggest that large sums be
approprlatwd for housing elevation programs. The future of federal grants for
local and state govermments is uncertain, but it is more likely that federal
money than state money will be available for  housing elevation.. While the
Kentucky Housing Corporatio is presently subject to higher than ordinary

?:i

interest rates, it remains &he most effective tool forvr 10ﬂ2mr&n¢m Dvogrammlqg
because of its consistent ability to lend at below market rates. It should be
viewed as the primary and continuing souvce of housing elpxatl n funds; other

revenue sources, state and federal, %hUhLQ be integrated with KHC programs as
they become available. In this general context the following recommendations
are offered:

should give the Kentucky Housing CO?pﬂvq%iau
cnal bending capacity for the specific purpose of housing e
within a more general program of home improvement.

a. The Corporation should be given enough additional bonding capacity to
allow it to achieve economies of scale in its operations. Up 1o &5
million of this bonding capacity should be set aside for elevation,
and program efforts should be reviewed during the 1984 legislative
session.

b. The ¥Kentucky Housing Corporation should require that all assisie
homes be raised in accerdance with the standards of the Nationa
Flood Insurance Program, go that they will gqualify for flood insur-

d
3
a1

ance premiums at the unsubsidized actuarial rate. This provision
will require the use of the flood insurance rate maps prepared by the
Federal Insurance Administration. These maps are not yet available

for all flood prone communities, and a community would be ineligible
for flood mitigation assistance until it received its map.

2. The elevation program should be limited to houses of sufficient quality
and value to justify elevation. Techniques similar to those used in this
study, coupled with field inspections by qualified personnel, should be
used to determine those homes for which elevation is a practical alterna-

tive.

a. It should be vrequired that houses, after elevation, meet certain
quality standards relating to plumbing, structural integrity, elec-
trical wiring and general state of repair. Standards should not be
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so high as to deny elevation to homes providin

1 8¢ ad sanitary
housing generally acceptable in areas in which they ar

3

ai

located.

b. In determining which homes gqualify for elevation, there should be
flexibility to accommodate the vaiues and supply in local housing
markets, changes in the national economy as they affect housing, and
changes in the costs of the National Flood {unsurance Program.
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. KHC assistance for housing elevation should be offered to homeowners who
meet the Corporation's existing guidelines for mortgage assistance. Cur-
rent guidelines establish maximum income levels of $17,500 for a single
individual and $18,500 for a married couple. One thousand dollars is
added for each child, and $1,500 is added for certain counties in eastern
Kentucky. These guidelines will enable the program to reach those at the
lower end of the market who could not proceed without assistance, and
will limit the program at the upper end at income figures generally
accepted in public policy discussions.
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APPENDIX 1
80 BR 1046

GENERAL ASSEMBLY

COMMONWEALTH OF KENTUCKY
REGULAR SESSION 1986

Youse Resolution No. 37

Touse and ordered

The following bill was reported io the !

10 be printed.
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80 BR 1046

A CONCURRENT RESCLUTION directing a study of

to encourage floodproofing.

=

WHEREAS, the stream system and

among the most axtensive of

and




80 BR 1046

other measures consistent with federal insurance adminis-
tration regulations.

Segtion 2. That the study, along with any recom=
mendations, shall be reported to the appropriate interim
joint committees not later than December 1, 1980.

Section 3. Staff services to be utilized in
completing this study are estimated to cost $7000. These
staff services shall be provided from the regular Commis-
sion budget and are subject to the limitations and other

research responsibilities of the Commission.

61



62















