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Aklilu, Petros and Cleve E. Willis. Massachusetts Univ., Amherst, Water 
Resources Center. Available from the National Technical Information 
Service, Springfield, VA.

Flood proofing decisions under uncertainty: An application to the Con
necticut River Basin. August, 1973. PC$8.50/MF$1.45.

109p. (NTIS no. PB-228 133/5)

Results are presented of the economic potential of flood proofing measures 
for reducing flood damages. The empirical application focuses on several com
munities in the Connecticut River Basin, A literature review of flood proofing 
measures and a treatment of decision-making under uncertainty are included, A 
partial equilibrium framework (model) for making flood proofing choices for 
various types of structures is also provided. The output of this model takes 
the form of expected values and standard deviations of net benefits and costs 
of such flood damage reduction measures.

Bhavnagri, Viraf S. and George Bugliarello
"Flood proofing in a flood plain: A stochastic model." Proceedings of the 

American Society of Civil Engineers, hydraulics Division 92 (HY4, July 1966), 
pp. 63-76.

A mathematical model of an urban flood plain which incorporates a statis
tical description of flood proofing measures is presented. Both permanent 
and dynamic measures are considered.

Black, Richard D. Dept. of Agricultural Engineering, Cornell University.
Flood proofing rural residences. Final report prepared for the U.S, Dept, 

of Commerce, Economic Development Administration, 1975,
15p.

In order to examine the buoyant forces on a house, four modest frame houses 
were analyzed in detail, and data from three are included. The data is present
ed in three graphs depicting the ratio of bouyant force to the weight of the 
structure as a function of the depth of submergence. How to calculate when an 
unanchored house will move is explained. Data on maximum bending moments is 
included. Waterproofing the outer walls of the house and providing closures 
for the openings; also waterproofing basement walls and draining seepage from 
under the floor are discussed.

Cheney, Miller, Ellis and Associates, Inc. Available from the National Tech
nical Information Service, Springfield, VA,

A report to the New England River Basins Commission on nonstructural meas
ures for flood plain and flood damage management with application to the Con
necticut River Basin Supplemental Flood Management Study Phase II. The Formu
lation and Evaluation of Specific Alternatives, by Philip B. Cheney. Putnam, 
Conn. 1974. PC$6.00/MF$2.25.

139p. (NTIS no. PB-246 003)
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Alternative flood management plans for the Connecticut were developed and 
evaluated. They included completely nonstructural as well as combinations of 
structural and non-structural alternatives. Nonstructural measures providing 
a range of levels of protection, including floodproofing, were evaluated in terms 
of their costs and flood damage reduction potential. The report contains a 
description of the approach to plan formulation, cost evaluation and damage re
duction estimation. Information on the existing situation on the Connecticut 
Main Stem and four major tributaries is presented along with the plans formu
lated and the evaluation results.

Cheney, Miller, Ellis and Associates, Inc. Available from the National Tech
nical Information Service, Springfield, VA.

Nonstructural measures for flood plain and flood damage management, with ap
plication to the Connecticut River Basin Supplemental Flood Management Study, 
by P. B. Cheney, et al. Prepared for New England River Basins Commission, Boston, 
Mass. Putnam, Conn. 1974. PC$7.75/MF$2.25.

182p. (NTIS no. PB-238 498)

Nonstructural flood management techniques in use in the Connecticut River 
Basin, including flood proofing, are described in detail and their advantages 
and limitations are discussed, along with the effectiveness of nonstructural flood 
management at the state levels in the basin. A framework is presented for ap
plying information on nonstructural measures to actual flood plain situations 
in the basin, and selected examples of nonstructural flood management at the 
community level are discussed. Information on basin flood plains and communi
ties is presented for use in selecting possible combinations of technically 
feasible flood management programs and in evaluating their potential effective
ness in controlling flood losses in the basin.

Day, John C.
"A recursive programing model for nonstructural flood damage control." 

Water Resources Research 6, (Oct. 1970), pp. 1262-1272.

Presents a computational technique for evaluating land use alternatives 
based on the economic value a community gains from its land. A linear program
ming model is developed that identifies economically efficient combinations of 
1)spatial and temporal planning of urban land use, 2) site elevation through 
landfill, and 3) flood proofing of buildings.

Day, John C. University of Wisconsin. Water Resources Center. Hydraulic 
and Sanitary Laboratory. Madison, Wis. 53706.

An activity analysis of nonstructural floodplain management alternatives. 
1969.

121p. (Technical report OWRR B-002-Wis.)

This report empirically demonstrates a rigorous methodology for choosing 
economically optimal, non-structural urban flood damage reduction programs. 
The demonstration community is a small community located on the Mississippi. 
Types of nonstructural alternatives considered include land use controls, 
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site elevation, and flood proofing.

Day, John C. and Reuben N. Weisz
"A linear programing model for use in guiding urban floodplain management 

Water Resources Research 12, (June 1976), pp. 349-359.

Modern planning seeks better solutions to urban flood problems through 
floodplain management practices involving coordinated land use and engineering 
approaches. Land use control can be integrated with dams, levees, channel 
works, etc., but the physical and economic interrelationships must be taken 
into accou . Trade-offs require quantification of the economic impacts of 
idssimilar alternatives. A computational technique employing linear programing 
to determine the optimum combination of flood control works and land develop
ment policies (including flood proofing) is applied to the Tucson situation 
and found to yield information helpful for floodplain management.

Denver Regional Council of Governments, Denver, Colo. Available from National 
Technical Information Service, Springfield, VA.

Urban storm drainage criteria manual Vol. 2. Prepared in cooperation with 
Wright-McLaughlin Engineers, Denver. 1969. HC$6.00/MF$0.95.

143p. (NTIS no. PB-185 263)

The document contains chapters on major drainage structures, inlets and cul
verts, storage, irrigation ditches, flood proofing, auxiliary uses, and a glos
sary. Also contained as a part of the policy section is a model flood plain 
regulation ordinance for use by local jurisdictions.

Flanagan, Lawrence N. and George C. Hoff. Dept. of the Army, Lower Mississippi 
Valley division, Corps of Engineers, Vicksburg, Miss. 89180.

Floodproofing existing brick-veneer dwellings on slab-on-grade, 1977. 
Paper presented at the Conference on Flood Proofing and Flood Plain Management, 
March 20-25, 1977, Pacific Grove, Calif., sponsored by the Engineering Foun
dation, To be published in Conference Proceedings.

6p, (Waterways Experiment Station Floodproofing Studies)

Describes a study to be completed in late 1977, the goals of which are to 
establish useable and economical systems of floodproofing the brick veneer home 
built on slab-on-grade, and to publish a homeowners floodproofing manual. Pre
liminary results of hydrostatic loading tests show that such houses that are 
floodproofed should not be subjected to more than 1 1/2 to 2 foot of water 
loading.
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James, L. Douglas. Utah State University, Utah Water Research Laboratory, 
Logan, 84322.

The informed flood proofer. 1977. Paper presented at the Conference 
on Flood Proofing and Flood Plain Management, March 20-25, 1977, Pacific Grove, 
Calif., sponsored by the Engineering Foundation. To be published in Con
ference Proceedings.

9p.

This paper is a plea for the collection of data necessary for an economic 
analysis of flood proofing alternatives at both the individual and community 
level. Four program alternatives from which a community can select, and five 
flood proofing alternatives for the property owner are listed. A data collection 
sheet for flood proofing programs is included.

James, L. Douglas. Available from Georgia Institute of Technology, Environmental 
Resources Center, Atlanta, Georgia 30322.

Integration of hydrologic, economic, ecologic, social and well-being factors 
in planning flood control measures for urban streams. 1975.

180p.

This study employed regional hydrologic analysis, a computer program for 
maximum net benefits, field surveys of the flood plain environment, a ques
tionnaire to learn the perceptions and the preferences of the concerned public, 
and an analysis of the relationship between flood plain land use and the well
being of the community and integrated all five types of information into the 
formulation of flood control programs for four small urban watersheds in Metro
politan Atlanta. The needed information of all five types is outlined in de
tail, and procedures for collecting and analyzing it are explained. Plans 
combining channelization, flood proofing existing homes and businesses, building 
codes to require flood proofing of new construction, land use restrictions on 
new flood plain development, and preservation of identified valuable ecolog
ical areas are proposed.

James, L. Douglas
"Economic analysis of alternative flood control measures." Water Resources 

Research 3, (1967), pp. 333-343.

A digital computer program was developed for determining the optimum 
combination of structural and nonstructural measures for flood control according 
to the criterion of economic efficiency. The program may be readily applied by 
any agency interested in analyzing the relative merits of structural and nonstruc
tural measures or in more rapid economic analysis of alternative channel improve
ment designs. It selects the optimum combination of channel improvement, flood 
proofing, and land use control for each portion of the flood plain during plan
ning stages of specified duration.
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James L. Douglas
"Nonstructural measures for flood control." Water Resources Research 1, 

(1965), pp. 9-24.

A procedure is presented for establishing a combination of structural 
measures, flood proofing, locational adjustment and damage absorbing to be applied 
in various proportions over time which satisfied the economic efficiency criter
ion. The technique was used to analyze a small watershed. Advantages of non- 
structural measures and advantages of stage construction are discussed.

James, L. Douglas. Stanford University. Institute in Engineering-Economic 
Systems.

A time-dependent planning process for combining structural measures, land 
use, and flood proofing to minimize the economic cost of floods. 1964.

238p. (Report EEP-12)

The author develops a technique for calculating the mix of structural 
measures, flood proofing and location adjustment that varies with time to deter
mine an economically optimal flood control program. When tested on a sample 
flood plain, the technique produced a flood control program significantly less 
costly than current procedures. The authors conclude that nonstructural measures 
are most applicable to protect scattered or rapidly expanding urban development, 
or where channel construction is unusually costly. Structural measures appeared to 
be most favorable where most of the damages are agricultural and are large 
enough to justify the cost and, at the other extreme, where fairly extensive 
urban development exists.

Jones, D. Earl, Jr.
"Some urban water resources management dimensions." In Urban Water Resources 

Management, Report on the Third Conference on Urban Water Resources Research 
conducted by the Engineering Foundation, co-sponsored by the Urban Water Re
search Council of the Hydraulics Division of the American Society of Civil En
gineers, July 27-31, 1970, Deerfield, Mass. American Society of Civil Engineers, 
1971. Pages 14-31.

The author discusses urban water resources--the systems approach, property 
value depreciation and enhancement, storm drainage, and floodproofing. In the 
section on storm drainage, a dual system of drainage is described, one for 
"common" runoff, the other for flood runoff, and it is recommended that the 
flood drainage system be planned for. The floodproofing section delineates a 
range of practical application of flood proofing.

Kock, Bernard H. City Engineering Division, Cincinnati, Ohio.
"Flood proofing public facilities." APWA Reporter (June, 1973), pp. 11-13.

The author summarizes briefly the basics of planning and designing flood 
proofing measures, then describes the Riverfront Stadium flood protection system, 
"our best example of localized protection on Cincinnati."
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Lardieri, Armando C.
"Flood proofing regulations for building codes." American Society of Civil 

Engineers, Journal of Hydraulics Divison 101, (Sept. 1975), pp. 1155-1169.

Few of the building codes used by urban communities require flood proofing of 
new or existing structures as a condition for flood hazard area construction or 
occupancy, Man’s ever increasing encroachment into the flood plains has tremen
dously increased the flood damage potential and hazard to the users. Flood 
proofing regulations in building codes can provide the special criteria needed 
to assure quality flood damage free constructions.

Olson, Bruce, et al., ed. by J. Ernest Flack, Dept. of Economics, Univ. of Colo., 
Boulder 80309.
Benefit cost analysis of flood proofing the Boulder Creek Flood Plain, 

Boulder, Colorado. Prepared for C.E. 539/Econ. 591, Dec. 16, 1975. Unpublished, 
40p.

Discusses the City of Boulder’s response to flood control and floodproofing 
as a flood control technique. Describes a field survey of residential and non- 
residential structures on the Boulder Flood Plain which determined 1) the stage 
of the 50 and 100 year flood for each structure, 2) pertinent physical character
istics of the buildings, 3) assessed valuations, and 4) estimates of costs for 
various kinds of flood proofing. The data was analyzed by a computer model. 
It was found that neither complete nor partial floodproofing was economically 
feasible for existing residential structures. However, almost all commercial 
structures showed benefits from both types of floodproofing.

Pennsylvania, Commonwealth of. Dept. of Community Affairs. Bureau of Community 
Planning. Sixth Floor, State Street Bldg., Harrisburg, Penna. 17120. 

Hints on flood proofing your home, 1973.
14p.

A pamphlet written for the homeowner.

Phippen, G. R. Office of the Chief of Engineers, Forrestal Bldg., Washington, 
D.C. 20314.

The role of floodproofing in flood plain management (unpublished). Ameri
can Society of Civil Engineers Session 23, New Orleans, 1975. Available at 
Conference on Flood Proofing and Flood Plain Management.
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Sheaffer, John Richard, University of Chicago, Center for Urban Studies, 
Available from the U.S, Army Corps of Engineers Offices, no charge. 
Also available from the National Technical Information Service, Springfield, 
VA.

Introduction to flood proofing, April, 1967, PC$6,00/MF$0.95.
67p. (NTIS no. AD-663 058)

This publication on flood proofing is intended to acquaint public officials, 
building owners and professionals with the essential principles and to outline 
and illustrate a number of simple but effective measures for reducing flood dam
age.

Sheaffer, John Richard. University of Chicago, Dept. of Geography
Flood proofing: An element in a flood damage reduction program, 1960, 
198p. (University of Chicago, Dept. of Geography Research Paper no. 65)

After a review of flood proofing methods, a geographical and socio-econ
omic field study of the urban community of Bristol, Tennessee-Virginia is presen
ted. Perceptions of businessmen of the local flood hazard are discussed. The 
potential for flood loss in Bristol is estimated by comparing various kinds of 
structures to the results of an extensive TVA Chattanooga flood damage survey. 
The results of a cost-benefit analysis of flood proofing for 24 sample businesses 
are presented for three flood intensities and three methods of financing. 
The applicability of flood proofing is discussed inflation to other adjust
ments, regional geography, accurate flood forecasting, technical guidance, fi
nancing, flood plain regulations, and legal aspects.

U.S. Army Corps of Engineers. Office of the Chief of Engineers. Washington,
D.C.
Flood-proofing regulations. 1972.
79p.

A manual of Army Corps of Engineers flood-proofing regulations prepared 
in a form that could be used to supplement existing building codes and regula
tions.

U.S. Army Corps of Engineers. Office of the Chief of Engineers. Publications 
Depot, 4300 Wheeler Ave., Alexandira, VA 22304.

Recognition of flood proofing in building and related codes. Washington, D.C 
1970.

(EP 1165-2-313, App IV)
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U.S. Army Corps of Engineers. Office of the Chief of Engineers. Publications 
Depot, 4300 Wheeler Ave., Alexandria, VA 22304.

Alternatives in flood related planning. Washington, D. C. 1970. 
(ER 1120-2-117)

U.S. Army Corps of Engineers. Office of the Chief of Engineers. Washington, 
D.C.

Wall design, flood walls, part CXXV Chapter 1. January 1948.
40p.

U.S, Army Corps of Engineers. South Atlantic Division, 510 Title Bldg., 30 
Pryor St., Atlanta, Georgia 30303.

Flood proofing, An example of raising a private residence to avoid the 
flood hazard. Draft Report, Atlanta, Georgia, 1976.

U.S. Army Corps of Engineers, St. Paul District. 1125 U.S, Post Office and 
Customhouse, St. Paul, Minn. 55101.

Minnesota flood-proofing administrative manual. In draft review stage, ex
pected during 1977.

U.S. Dept. of Commerce, National Oceanic and Atmospheric Administration, National 
Weather Service, Office of Hydrology. Available from the National Tech
nical Information Service, Springfield, VA.

Flood damage reduction potential of river forecast services in the Connec
ticut River Basin, by Harold J. Day and Kwang K. Lee. Silver Spring, Md. 
Feb., 1976. PC$4.50/MF$3.00.

61p. (NTIS no. PB-256 758/4ST)

The study examines flood damage reduction in four carefully selected com
munities in the Connecticut River Basin. Using data from these communities a 
basin-wide extrapolation could proceed to other flood-prone communities in the 
basin. Properties on the flood plain were classified into residential, commer
cial, industrial and automobile categories. State damage assessments were made 
for those categories for four situations: no warning, limited warning time, 
maximum practical evacuation, and floodproofing of one-story houses. The in
vestigation found that approximately $750,000 of reducible damages can be ex
pected on commercial and residential elements of the flood plain.
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U.S. Dept. of Housing and Urban Development, National Flood Insurance Program, 
Federal Insurance Administration. 451 7th St., S.W., Washington, D. C. 
20410.

Elevated residential structures. Reducing flood damage through building 
design: A guide manual. Sept. 1976.

113p.

Provides background information on the National Flood Insurance Program 
and discusses techniques and considerations for elevating residences, typical 
elevated structures, a review of alternative approaches, recommended performance 
criteria, and a cost analysis of elevated foundations.

U.S. Dept. of Housing and Urban Development, Federal Housing Administration. 
Unpublished. the NHRAIC Library has a copy.

Site preparation and floodproofing of buildings, Appendix F. In Insurance 
and other programs for financial assistance to flood victims, A report from the 
Secretary of the Department of Housing and Urban Development. Washington, D.C. 
1966.

16p.

After a discussion of public interests in flood proofing, situations in which 
flood proofing is inappropriate are discussed. Twelve specific limitations and 
guides are listed. The report concludes that the applicability of flood proofing 
to new single family and light commercial construction-will prove impractical in 
most situations. In other instances, the public interest in maintaining un
diminished natural flood storage would preclude flood proofing. Flood proofing 
is most applicable to existing properties exposed to flood damage. The report 
includes a review of flood proofing techniques.

U.S. Dept. of the Navy. Naval Facilities Engineering Command, Washington, D. C. 
20390.

Design manual--Soil mechanics, foundations and earth structures, March, 
1971.

(NAVFAC DM-7)

Willis, Cleve E. and Petros Alkiku
"Flood proofing decisions with uncertain events." Water Resources Bulletin 

10, (April 1974), pp. 295-303.

The addition of flood proofing to other (structural and non-structural) 
flood damage reduction measures broadens the choice among existing alternatives 
for decision makers and consequently enables the possibility of improved expec
ted net benefits from an overall flood damage reduction scheme. Planners are 
interested in more than just expected values of net benefits, however. The in
herent riskiness of various alternative plans must be considered as well. 
Therefor, a partial equilibrium framework is specified for purposes of estimatin 
means and variances of a measure of net benefits from flood proofing. The model 
is applied to selected communities in the Connecticut Rivet Basin and sample 
computer results are provided.
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