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BREAK

REGISTRATION

Albuquerque Flash Floods, 1988. -

Floodplain Management -in 1988.'
Bria n Hy de, Color ad 0 ".

Jim De Groo d, Pi rna: Co unt y, AZ_: - v .

Art Krueger Riverside C0 un t y ~. C'A:>; '-,_
Jam esR. Hog g, Ke.r n G: 0 unt.r, C;p.::.. '"' n

ARID WEST CONFERENCE

AGENDA

Pl enary Sessi on, Panel of .Devel op·i·ng Area~ O:f;f~ c'1'aJ.1;

Chall enge to Fl oodpl ain:-Manager~,,;jn Arid· R:;e1g'jon-s~

By Doug Shakel, Professor o.f .G'eol 09;)' iPtm'a; Cg.JH!'ge;~,

Tucson, Arizona

Addressing
Moderator:
Panelists:

.e
Wednesday, October 19

Noon to 1:00 p.m.

• 1:00 to 1: 15 p.m.

1: 15 to 2:00 p.m.

• 2:00 to 2: 15 p.m.

2:15 to 3:00 p.m.

3:00 to 4:45 p.m.

•

•• 5:00 to 7:00 p.m.

THURSDAY, OCTOBER 20

ICE BREAKER SOCIAL~ Cash Bar:' ~.

8:00 to 9:45 a.m.

•
Plen a ry Ses s ion, Pan e1 0 f De \I e lop i (l gAr ea·:, '0 f fi c i 'al :s
Addressing Floodplain Management in 1990~

Moderator: Andy Lee, California
Panelists: Virginia Valentine, Ctark Caunty~ NV ,

Chart es La i r d ,San), Bern a r d i nO';r'c~ Ok
Joseph Hill, San Diego, CA

9:45 to 10:00 a.m.

• 10:00 to Noon

BREAK

BREAKOUT SESSIONS

a I.l del ass. i f j cat i an - 0 f NT" :uN'ia,;l .

Brooks'·

James R. Morris
Marie Pearthree
Phil Pearthree
James .DeGroQd/DonalQ

1. Identification
Fans
Moderator:
Speakers:•
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Doug Toy
David Keefer
Eve Gruntfest
Joseph Hill

Jerry Foster, ISO, Introduction
by Frank Thomas, FIA
Community Rating System

..

Debris Generation
Moderator: Kebba Buckley
SP7akers: Scott Williams

James D. Schall
Edward R. Miflin

4. Mass Movement Modeling
(Mud Flows and Landslides)
Moderator: David B. Burris
Speakers: John Liou

Stephen D. Ellen

1. Case Studies
"" 'S ,\ . ,r> Moderator: Mary Fran Myers

,,;; :" C . ,\. t, ' ~. Spea k e r s : Ken Lew i s
Gordon Lutes
Joseph Coombs
Phil Pearthree
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:"?U'" Mode-l ifl·:9· and Mappi ng Uni que Hazard Areas
" (: 0 ::' (A 1 1 w"v: ;"a~ 1 Fan san d Erod i b 1 e Chan n e 1 s )
, 'M~d e-rat 0 r : Scot t Sc h1un d
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• 3:30 to 4:45 p.m.

FRIDAY, OCTOBER 21

8:00 to 9:30 a.m.

P1en a r y:SE¥s ~s..io n, Pa·n e1 0 f 0 f fie i a1 s ': 0 r 0ev e j\frl' i n g
Are as Ad d re~si n'g.' Flood p1 a i n Man age m.e Ii t ~. i n t he Year'
2000 an d B~iand' ' " '" ,.•' , '.

Moderator~:' 'James R. Morris, Ariz·6'rl'a\·~.":'·
Pane1ist~J Sidney Smith, Davis County, UT

i' : ' Bill 0eGroo t, Den ve r
..., D,~n ,Sagramoso, Mari cop a" Cg;un~l,::,(;'
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P1 enary Sessi Or;!, Panel DLs\Cu~s'sibno~~;1;n\~1aNeeds f~r
Managing Unique.aazar.d Areas of the Arid ',West

MOder~tor:L:JottCha:t~pro~.". f1" 'L.. -,
Pan ell s t s : Le'sl·i e , A. ' B0 n-d' ',.,.' \ ~ 0 -

, .... Br~ a n Re ~ c h _ ;:'.: 0:t r) (, : L .
,. ";'f,:lsnPlm;a s Z1 Ck 11·\S _.. ~ " , ,_ t . () S(,

9:30 to 9:45 a.m. BREAK
f ...~ '.

Dan" ,Lawrence
, wi 11 'i am M. Br o·w'n ],1 L~· U.s GS"
Robert ~acArthur, USACOE

• 9:45 to 10:30 a.m.
.-. t"

How 0 i d We Get. Her e and Where DoW e " Wan t ~ To' Go. Fro [-
Here? '.:., ';;,

Moderator:
Speakers:

10:30 to 12:00 N LEGAL ISSUES ~A~EL - '.
Moderator:~urt Chandler:
Panelists: ·j~mes E. Slosson

Robert MacArthur
~ohn Helm'
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12:00 to 12:30 p.m. WRAPUP SUMMARY
Frank H. Thomas, Assistant Administrator
Federal Insurance Administration
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Thursday: 10:15 a.m.
Session #1

CRITERIA FOR DETERMINING ACTIVE AND INACTIVE
ALLUVIAL FANS IN THE SOUTHWEST

Marie S. Pearthree, Cella Barr Associates, Tucson
Philip A. Pearthree, Arizona Geological Surv~y

Alluvial fans in the southwestern United States present uniique
flooding problems to the regulatory and engineering communities.
The term "alluvial fan" has commonly been applied to piedmonts that
extend outward from mountain fronts. Except in specific areas of
the southwest where mountain fronts are tectonically active,d.sert
piedmonts are composed of areas that are subject to alluvial fan
erosional and depositional processes ("active fans") and areas that
are subject primarily to local overbank and shallow sheet flooding;";
("inactive fans"). Recognition of these different environments is
crucial for evaluating flood hazards on desert piedmonts for·,,' .. :
development or flood insurance purposes. . ~

Stochastic models such as the Federal Emergency Managemeht Agency
(FEMA) alluvial fan model should be applied only to potentially
act i ve fan are as. Pre par at ion 0 f Flood Ins uran ce 'R ate Map s for
alluvial fans in Arizona has shown a need to applysoils~:. .
information, topography, and preliminary channel hydraulfcsto'
delineate areas subject to active fan processes. Areas containing
soils with significant accumulations of clay and calcium carbonate
have generally been inactive for more than 10,000 years and should
not be modeled as active fans. Locations at which flow has the
potential to break out of natural channels, determine~ using'simple
hydraulic methods, should be utilized in conjunction with~thesoils

information to determine apex locations for active fans. 'From these
locations, depths and velocities of alluvial fan flooding can ~e

estimated in the downstream direction using a stochastic model.

; • -',' 1-.,' "', ••' I .- ••••,. ! ' ... , '", ,.' '(", ,.. ' .... ,,': ·.~·.':4':.'.. r ..... " ,; ,,..' '." ,
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Thursday: 10:15 a'.,m:
Ses s ion :, 1

A PHYSICALLY BASED CLASSIFICATION SYSTEM FOR
ALLUVIAL FANS AND FAN MANAGEMENT

by
Donald L. Brooks and James R. DeGrood, P.E.

Pima County of Transportation
and

Flood Control District

A major problem confronting floodplain managers and flood control
planners is the variety of morphological and geological features
subject to flooding and proper selection of management alternativ'~

appropriate to these features. Because the physiography of flood'
prone areas is dynamically related to the types of flood proces~es

occurring in those areas, management must be tailored to their
distinct hydraulic characteristics. Therefore, the key to effective
management decision making for regulating these features is the
ability to characterize and classify them according to their
morphology and flood processes. Such a classification system would
thus allow logical selection of management alternatives based on
geomorphology and anticipated flooding behavior

The authors propose a classification matrix for alluvial fans and
related features based on readily available information such as
aerial photography, topography, and visual survey. The matrix
allows descriptive typing of morphological flood hazard areas with q
systematic selection of management or mitigation strategies. Easy
diagnosis of flooding behaviors associated with distinct land areas
then allows more rapid and better selection of management
solutions. It is hoped that the use of such a system will
facilitate rational planning and design for development, flood
control and land management.
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Thursday: 10:15 a.m.
Session: #2

FLOODPLAIN MANAGEMENT WITH
HIGHLY UNSTABLE STREAM BEDS

Joseph C. Hill, Karl Mohr, FEMA

In 1973 the stream bed in Moosa Canyon was flat as a pancake. The
canyon bottom consists of a deep alluvial sediment with a diameter
of about .1 millimeter. The four mile long canyon had a mapped
floodplain that was 500 to 1000 feet wide with a average depth of
about five feet.

During the next 10 years flood flows eroded incised channels 15 to
20 feet deep and 50 to 200 feet wide in the upper portion of the
canyon. The lower part of the canyon experienced sedimentation,
with the whole bottom increasing about four feet in elevation. In
some places, the 1983 ground was higher than the original computed
floodplain elevation.

The typical HEC-2 analysis can not be used as a floodplain
management tool in this situation. FEMA and the Gounty of San Diego
agreed that a special Erosion and Sedimentation Hazard designation
be placed on County floodplain maps. Any development proposed
within this area would be subject to special criteria and detailed
engineering studies. The Federal Insurance Rate Map will show the
area as an unnumbered A Zone.



ALLUVIAL FAN MANAGEMENT - MAPS, REGULATION AND PLANNING

Thursday: 10:15 a.m
Session: #2

Joseph C. Hill, David R. Dawdy
and

Godon Lutes

plan is also being developed under contract to
The plan will include the option of structural

dikes and channels where non-structural methods
Methods of financing will be included.

Alluvial fan analysis, mapping and application criteria.

A special designation "Fan Terminus Alluvial Wash" for the
downstream end of a fan is defined with a HEC-2 analysis •

The County flood plain management ordinance includes specifice
language for regulation of alluvial fans. Additional criteria
for regulation has been developed.

A flood management
Boyle Engineering.
facilities such as
are not adequate.

San Diego County is preparing a flood management plan for the desert
community of Borrego Springs. The plan is based of a Federal
Emergency Management Agency (FEMA) alluvial fan study. In addition,
criteria farland development regulation and flood control structural,
facilities are being included. The County has retained Mr. David
Dawdy as a consultant on fan analysis and Boyle Engineering
Cooperation as flood control consultants. The following items are
discussed:

•
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Thursday: 10:15 a.m.
Session: #2

DELINEATION OF A FLOODING AND
EROSION BUFFER FOR A SOUTHWESTERN ARROYO

By Peter F. Lagasse,
James D. Schall

Resource Consultants, Inc.,

ABSTRACT: A procedure is outlined for establishing a flooding and
erosion buffer zone along an arroyo. The approach is applicable in
general to ephemeral stream systems of the Southwest, while the
hydrologically based definition of erosion and flood risk is
applicable specifically in an urban setting. The risk analysis
recognizes both the short-term impacts of flooding and erosion and
the cumulative impacts of erosion over the long term. The procedure
is based on an understanding of the basic physical processes Bf an
arroyo system and integrates simple qualitative concepts with
quantitative analysis of the vertical dynamics of the arroyo bed.
Trends in vertical instability such as aggradation and degradation
are then extended in the horizontal dimension to ~rovide estimates
of lateral erosion and channel migration potential. Application of
the procedure to Calabacillas Arroyo northwest of Albuquerque, New
Mexico, demonstrates reasonable results considering the documented
dynamic behavior of ephemeral stream channels in the Southwest. The
procedure answers a current need for engineering analysis techniques
to support management and control of arroyos in an urban setting.
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Thursday: 10:15 a.m.
Session: #3

VARIATION IN SHORT AND LONG DURATION, 100 YEAR,
PRECIPITATION TOTALS IN THE VICINITY OF THE

EASTERN FACE OF THE SIERRA NEVADA RANGE.

Mark E. Forest, Senior Hydrologist, Nimbus Engineers

Rainfall-runoff modeling requires the use of representative rainfall
totals, intensities and distributions. The primary source of such
information is usually NOAA Atlas 2 combined with a 6 or 24 hour
dimensionless temporal rainfall distribution such as the SCS Type I
and II. Many engineers have recognized that the SCS Type II
distribution produces conservative results in many geographical
areas, but due to lack of a superior alternative, the Type II is
often used.

This paper explores the difference in 100 year, short and long
duration precipitation totals for the geographical area that
includes the central Sierra Nevada Range and the area on the leeward
side of that mountain range. A close comparison of rainfall
intensity-duration-frequency information generated for this area,
indicates that there is very little variation in ~OO year, 5 to 15
minute depths, but large variation in long duration depths (24 hours
to 10 days) with increase in elevation or orientation of exposure.
This fact suggests serious difficulties with the use of a
dimensionless distribution for rainfall-runoff modeling, since the
use of such a distribution assumes that both the short and long
duration totals and intensities can be increased by the same ratio.
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Thursday: 10:15 a.m.
Session: #3

FLOOD ANALYSIS CRITERIA FOR THE ARID WEST:
Part 1 - Rainfall Data

Timothy E. Sutko, Joe M. Rumann, George V. Sabol

Rainfall data is needed for the development of design rainfall
criteria for use in hydrometerological flood analyses. This
rainfall criteria is often required as part of the rules and
regulations of agencies that are responsible for the management of
floodplains or construction of flood control and drainage .
facilities. Often these agencies adopt the published results of
previously performed rainfall data analyses, such as contained in
NOAA Atlas 2, for its rainfall criteria because of the availability
and general acceptance of this information. For the arid west this
information may not provide the best practical rainfall criteria
because of the limited data that was available at the time of
analysis. Additional rainfall data has become available since the
publication of these information sources.

The limitations of these published rainfall analyses for the arid
west are discussed, and some discrepencies between the results of
these information sources and recent data analyses are presented.
The data requirements and the needs for up-to-date rainfall data
analyses are presented in regard to rainfall depth-duration­
frequency, rainfall time distributions, and depth-area reduction
factors.
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Thursday: 10:15 a.m.
Session: #3

FLOOD ANALYSIS CRITERIA FOR THE ARID WEST:
Part 2 - Unit-hydrograph Data

George V. Sabol, Joe M. Rumann, Timothy E. Sutko

Unit-hydrographs are used in most hydrometeorological flood analyses
throughout the United States and in the arid west. In many areas of
the United States there is adequate rainfall-runoff data to develop
site-specific or regional unit-hydrographs for use in a flood
analysis; however, appropriate unit-hydrographs or adequate
rainfall-runoff data for unit-hydrograph development are seldom
available in the arid west. Synthetic unit-hydrographs are usually
used f6r flood analyses in the arid west and numerous synthetic
hydrograph procedures are available; however, the applicability of
these procedures for use in the arid west is questionable.

Recently, two studies were conducted for the Flood Control District
of Maricopa County for the purpose of selecting or developing
synthetic unit-hydrograph procedures for use in Maricopa County,
Arizona. A study was conducted to compile S-graphs, a form of unit­
hydrograph, from the southwest and to select S-griphs for use in the
various physiographic land forms in Maricopa County. A second study
was conducted to collect rainfall-runoff data from the southwest and
to analyze this data to develop a synthetic hydrograph procedure for
arid lands. Rainfall-runoff data was compiled from the Walnut Gulch
Experimental Watershed in Tombstone, Arizona, the Tucson
Experimental Watersheds, urban hydrology programs in Denver and
Albuquerque, and Wyoming studies.

The result and conclusions of these data studies, and
recommendations for additional data collection programs will be
presented.
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Thursday: 10:15 a.m.
Session: #4

INCORPORATING THE EFFECTS OF ATTENUATION AND INFILTRATION
INTO FLOOD RISK ANALYSIS ON ALLUVIAL FANS

Edward R. Miflin

One of the assumptions of the methodology developed by Dawdy and
adopted by the Federal Emergency Management Agency for determining
flood risks on alluvial fans is the peak discharge of a flood event
is constant throughout the flow path. Therefore, the methodology
does not account for losses to the peak flow that result from
infiltration of floodwaters into the alluvial fan and attenuation of
the flood wave. This paper investigates a method to incorporate the
consideration of losses to the peak flow into the methodology. A
simple example that considers losses to the peak flow to be
proportional to the distance that the flood has traversed the
alluvial fan is discussed. ;'

'.'. ;",' .;', ·,.·.. r.··...,··.··
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The Diffusion Hydrodynamic Model or DHM, recently pUblished by the
United States Geological Survey (U.S.G.S) provides a computer model

• which can be used on alluvial fans to predict floodplains. The
model is easy to use, and involves only the need for a personal
computer. In this paper, the lOO-year floodplain for a major river
overflow in the City of Garden Grove, California, is considered.
The DHM is used to develop the floodplain for a wide variety of
assumptions. The OHM is demonstrated to be a useful tool in

• floodplain evaluations which involve converging/diverging flows such
as occur in desert flows on alluvial fans •

Thursday: 10:15 a.m •. i

Session: #4

USE OF THE U.S.G.S.
DIFFUSION HYDRODYNAMIC MODEL

ON ALLUVIAL FLOOD PLAINS

Theodore V. Hromadka II and Johannes J. DeVries•

••
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Thursday: 1:30 p.m.
Session: #1

KINGMAN AREA MASTER DRAINAGE PLAN

By K. V. Lewi s
Boyle Engineering Corporation

The City of Kingman and surrounding environs located on an alluvial
fan have developed without full consideration to the drainage needs
of the area. This has resulted in pUblic inconvenience and flood
damage to both public and private property. To guide future .
development and mitigate flooding in existing areas, City of Kingman
and Mohave County officials identified the need for a comprehensive
Master Drainage Plan.

The greater Kingman study area is 72 square miles in extent and
includes 65 miles of proposed open channels. The contributing
drainage basin is 180 square miles. Alternative drainage
improvements were discussed with City/County officials early in the
study' with non-viable alternatives discarded. This allowed the
consultant to concentrate his efforts on the preferred solution •

The study showed that the most effective means of mitigating the
effects of stormwater flooding is to establish drainage corridors
and construct channel improvements. A major diversion channel
paralleling the AT&SF Railroad track will significantly reduce flows
through the developed section of town.

A unique feature of this project was the cooperation of interested
parties. Very early in the study, when the diversion channel was
conceived, an agreement in principle for its construction was
obtained from the AT&SF Railroad, the City of Kingman and Mohave
County. Within days after submittal of the final plan, construction
began on a new bridge under the railroad at the outlet of the
diversion channel.
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Thursday: 1:30 p.m •
Session: #1

CITIZEN GROWTH CONTROL and ENVIRONMENTAL PROTECTION BALLOT
INITIATIVES - EFFECT ON PLANNING AND REGULATION IN FLOODPLAINS

Joseph C. Hill, Chantal Saipe, County of San Diego

The perception by some citizens in San Diego of uncontrolled growth
and environmental degradation has resulted in an initiative on the
November 1988 ballot. The initiative would limit the number of
building permits that can be issued annually and greatly restrict
development in sensitive lands (floodplains, wetlands, areas with
riparian habitat, steep slopes, etc.) if passed by the voters.

The County Board of Supervisors is also proposing to place a Measure
on the November Ballot. The Measure is being developed by a
committee chaired by Supervisor Golding (Fifth District). The
committee includes representatives of environmental organizations
and the construction industry. The objective is to provide the
voters with a more workable set of criteria that will meet the
objectives of managed growth and environmental protection. The
environmental aspects for the proposed Measure are planned to be put
into effect in August, 1988 (by adopting an ordin~nce) if the Board
of Supervisors can agree on appropriate criteria.

This paper describes the floodplain aspects of the sensitive lands
Measure. Included are the criteria for floodplain regulation and
environmental constraints applied to projects in the floodplain.
Implementation is primarily through the planning process by
requiring a Sensitive Lands Permit for projects. Changes in
community plans and other planning processes will also be described.

I.
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FLOOD MANAGEMENT MASTER PLANNING FOR ALLUVIAL FANS,
A CASE STUDY OF BORREGO VALLEY, SAN DIEGO COUNTY, CA

Gordon Lutes, Joseph Hill, John Hathaway

Borrego Valley is a desert r~sort/agricultural community in the
northeast corner of San Diego County, California about 40 airline
miles south of Palm Springs and 60 airline miles northeast of San
Diego. Recently this region has experienced increasing popularity
as a year-round recreation center and development has accelerated.
Anza Borrego Desert State Park in Borrego Valley receives more than
1 million visitors per year. Residents range from 2,000 to 20,000
with the season. Most of the Borrego Valley is subject to violent
flash floods which, in light of the growing population and increased
building activity, pose a serious threat to both life and property.

The control of desert flash floods presents problems entirely
different from riverine areas. The mountainous canyons above
Borrego Valley are subject to summer thunderstorms of brief duration
and extreme intensity. A storm of this type rain~d 6.45 inches in 7
hours at nearby Indio, California in September 1939. Tropical
storms in 1976 and 1977 damaged areas of Borrego Valley. The
canyons leading out of the mountains above Borrego Valley are
sparsely vegetated and very steep, with overburden largely composed
of low porosity igneous and metamorphic rock.

The topography, vegetation, geology and intense rainfall combine to
produce large quantities of runoff and debris moving at dangerously
high velocities. When this flow reaches the valley floor, debris
deposition forms large alluvial fans or cones. During severe
storms, the streams spread over these cones in an unpredictable .
pattern of watercourses. The result is a flash flood which can
strike nearly any portion of the valley with destructive, even fatal
results. Most of the existing development in Borrego Valley is on
or near these alluvial fans, as the valley floor was geographically
formed by these debris flows over long periods of time.

In 1988 the Federal Emergency Management Agency (FEMA) produced maps
showing contours of predicted flood depth and velocity for the
alluvial fans. This paper discusses the procedure and criteria used
to develop the Flood Management Master Plan for the Borrego
Valley. The Plan looks at protecting existing and future
development. Methods of financing, phasing of improvements,
structural alternatives, non-structural alternatives, and design
criteria are discussed in the paper. This paper should be very
helpful to other Arid West communities trying to manage and regulate
development on alluvial fans.
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REAL-TIME LANDSLIDE WARNING
DURING HEAVY RAINFALL

DAVID K. KEEFER, RAYMOND C. WILSON, ROBERT K. MARK, EARL E. BRABB,
WILLIAM M. BROWN III, STEPHEN D. ELLEN, EDWIN L. HARP,

GERALD F. WIECZOREK,CHRISTOPHER S. ALGER,* ROBERT S. ZATKIN+

U.S. GEOLOGICAL SURVEY

A real-time system for issuing warnings of landslides during major
storms is being developed for the San Francisco Bay region,
California. The system is based on empirical and theoretical
relations between rainfall and landslide initiation, geologic
determination of areas susceptible to landslides, real-time
monitoring of a regional network of telemetering rain gages, and
National Weather Service precipitation forecasts. This system was
used to to issue warnings during the storms of 12 ,to 21 February
1986, which produced 800 millimeters of rainfall in the region.
Although analysis after the storms suggests that modifications and
additional developments are needed, the system successfully
predicted the times of major land slide events. It could be used as
a prototype for systems in other landslide-prone regions.
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ALERT
A MATURING FLOOD EVALUATION SYSTEM

FOR REMODELING AND MAPPING REAL TIME FLOOD CONDITIONS

By Robert J. C. Burnash

All attempts to mitigate flood damages are based on trying to
accomplish that which is politically possible. In many
circumstances, the difficulties associated with political realities
can leave a substantial void in providing adequate protection to
flood prone communities. The economic value of infrequently flooded
land or the lack of adequate historical data can compound the
political problems associated with obtaining appropriate zoning
limitations. Under such circumstances, and many others, including
those where flood protection is based on the proper operation of
flood control projects, real time flood evaluation systems can
provide vital information to guide emergency response activities.
Alert, a maturing real time system is developing a growing
capability to guide the emergency response system which is the final
bastion of flood preparedness •

The automated data collection and analysis characteristics of the
maturing Alert technology provide a unique potential for extending
the flood protection umbrella in a politically acceptable,
environmentally unobtrusive manner which can maximize the protection
of life with a lower economic cost than any other alternative.
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FLASH FLOOD HAZARD MITIGATION:
A COMPREHENSIVE ASSESSMENT

Eve Gruntfest, University of Colorado

An assessment of national vulnerability to flash floods is
underway. The effort pursues three key recommendations which
emerged from the 1986 Symposium "What We Have Learned Since the Big
Thompson Flood" and from research to date. They are 1) an
understanding of the geographic distribution of the flash flood
hazard, 2) an appreciation of how effective flash flood warning
systems have been and can be expected to be, and 3) a set of
illustrative case studies to be used by local officials in
communities vulnerable to flash flood problems. The research
project will synthesize and consolidate information from the many
disciplines involved in flood hazard research to develop, based on
the available data, an assessment of the unique distinctions of
flash floods.

At the conclusion of the project, a monograph will be produced that
will assess the flash flood hazard in the United States. The final
document will include a discussion of flash floods as distinguished
from other types of floods with particular emphasis on the
distinction between flash flooding in the western versus the eastern
United States and the impact on small versus large communities, an
assessment of how many people die annually in the United States as a
result of flash floods, a map showing the geographic distribution of
flash flood prone communities, an analysis of alternative mitigation
strategies and a ranking and discussion of flash flood research
priorities.

A casebook consisting of detailed examples of community success
stories will be compiled and made available to communities that
exhibit an interest in implementing flood loss reduction programs.
The casebook will include a discussion of the role of warning
systems in a successful flood loss reduction program. It will
provide an examination of the benefits of warning systems for
communities subject to flash flooding as distinct from communities
subject to other types of flooding, an assessment of the record on
warning systems demonstrating what can reasonably be expected in
terms of saving lives and property, and corollary benefits that can
be anticipated by communities opting to implement warning systems as
part of their flood hazard mitigation strategy. The casebook will
also include a directory of experts from a wide variety of
disciplines, levels of government, and types of communities who are
willing to share their expertise in any area of flood plain
management.
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APPLICABILITY OF SEVERAL COMMON METHODS OF DEBRIS ESTIMATION

By James D. Schall, Peter F. Lagasse

ABSTRACT

Construction of debris basins has been a common method of sediment
control on alluvial fans in urbanizing areas of the Southwest.
Design of debris basins requires accurate estimation of potential
debris loading. In southern Ca1ifornia~ the Tatum method and the
Los Angeles County Flood Control District procedures have been
widely used to estimate debris production rates. These methods were
empirically developed based on debris basin data from sites located
in Los Angeles county. Most of the data utilized were from
watersheds along the southerly aspect of the San Gabriel Mountains,
which represents some of the greatest relief and slope in the
area. To evaluate the applicability of these procedures to other
local areas, specifically to the northeast aspect of the Santa Ana
Mountains, a study of the geology, soils, precipitation, vegetation
and physiographic factors of the two areas was co~p1eted •
Additionally, results from the Tatum and Los Angeles County
procedures were compared with other techniques for estimating debris
production to arrive at the best estimate of potential loading to
three proposed debris basins.
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THE DISCRETE DEBRIS-MUD FLOW RISK ANALYSIS METHOD
by

Scott R. Williams and Others
Davis County Flood Control, Utah

Generic debris-flow modeling approaches, applied by FEMA and others,
provide some usable information with a minimum of site-specific
input. More quantitative data relative to particular flood plains
is demanded by local governments for justify budgeting of limited
public funds for hazard mitigation or restriction of downstream
development. Specific channel and watershed conditions will have a
tremendous effect on a drainage basin's response to a particular
climatic event or series of events. One canyon may be armored
against scour whereas another is loaded with channel fill and choked
with fallen trees. The watershed may be in excellent vegetative
condition or denuded by fire or over grazing. Detached landslides
mayor may not exist in critical areas where they can be influenced
by quantifiable events.

The discrete Debris-Mud Flow Risk Analysis Method attempts to
provide the statistical information for effective'public policy
decisions through individual analysis of canyon conditions and
potential response as well as downstream effects. Not only are
critical climatic event probabilities assigned, but potential for
watershed deterioration (fire, etc.) are included in the final
statistical model.
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A POLICY STATEMENT FOR T-YEAR
DEBRIS PRODUCTION ESTIMATION

Theodore V. Hromadka II

The County of San Bernardino has recently concluded development of a
Debris-Production estimation technique. The app~oachresultsin T­
year return frequency annual debris-production estimates, and
includes the effects of fire on the catchment. The technique was
developed by use of over 200 catchments which have been monitored
for debris flows. The resulting procedure is a set of regression
equations, each equation providing a specific T-year return
frequency estimate. Although the equations are calibrated for a
particular region, the methodology can be used in other localities.
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AUTOMATED MODELING OF DEBRIS-FLOW HAZARD
USING DIGITAL EVALUATION MODELS

STEPHEN D. ELLEN
and

ROBERT K. MARK

U.S. GEOLOGICAL SURVEY, MENLO PARK, CALIFORNIA

Debris flows that develop from soil slips on hillslopes can be
modeled in large part from topographic form as depicted by digital
elevation models (OEMS). In the San Francisco Bay region, soil-slip
sources of debris flows t~p'i§el!~a~c§U@~mB'R§~Y~Ai8f~,e~~O~~~d~~Ab
gradients steeper than 26 '
and cross-slope curvature measured from OEMs can be used to define
likely sources. Debris-flow paths downslope from the sources can be
delineated using a computer program that searches out downslope
direction in a OEM. Distance of flow along these paths can be
modeled in different ways using gradients and dis~ances calculated
from the OEM; critical gradients for scour, transport, and
deposition can be identified, or lag-rate 'models can be applied to
predict where volume of each potential flow decreases to zero. Once
the extent of each potential flow is modeled, the relative hazard
from all potential flows can be obtained from an automated count of
the number of potential flow paths that cross each map cell.

Calibration of this model for a particular area requires
determination of the topographic settings and potential volumes of
local debris-flow sources, as well as the local travel-distance
behavior of debris flows.
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MUD FLOOD and MUD FLOW MAPPI~G

in
DAVIS COUNTY, UTAH

John Liou

Abstract

Rapid snowmelt and heavy rains triggered the landslides, mud flow
and mud flood in Davis County, Utah and other communities along the
Wasatch front and Wasatch plateau areas in the spring, 1983 and
1984. With a population of approximately two million people, the
areas sustained extensive direct damages in excess of 250 million
dollars from landslides, mud flow, and mud flood. As the results of
these events, many agencies including local, state, and Federal
government, increased the efforts of mud flow research which
includes the better techniques of estimating the quantity of debris
in the source areas, the theoretical bases of the transport dynamics
or hydraulics of mud flow along the canyon valley and in the canyon
mouth, and mud flow hazard area mapping techniques in the alluvial
fans A sound theory based and duplicable mud flow model was
developed through the joint effort of the Federal Emergency
Management Agency (FEMA) and the U.S. Army Corps of Engineers and
applied this model to define the mud flow hazard areas in Davis
County, Utah. This paper will describe the physical characteristics
of mud, the dynamics or hydraulics of mud flow in one-dimensional
flow region and in two-dimensional flow region and also describe the
detailed processes to prepare the model input data or information
from the examples of mud flow in Davis County, Utah. The current
FEMA Alluvial Fan, Mapping Methodology can be used to define the mud
flood hazard areas in the study.
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PROGRAM PARTICIPANTS

Virginia Bax-Valentine is the Chief Engineer/General Manager for
the Clark County Regional Flood Control District. She received a
B.S. in civil engineering from the University of Idaho and
currently is a registered PE in the states of Nevada and Utah.
After graduation she worked as a consulting engineer on a variety
of civil engineering projects involving flood control, water
resources and wastewater treatment and collection systems. She is
currently vice-president of the Nevada Society of Professional
Engineers and is past-president of the local chapter of ASCE: she
is a member of the UNLV Engineering Advisor Council, Water
Pollution Control Federation and ASFPM. She is the first Chief
Engineer/General Manager of the regional flood control district,
providing for the first time a comprehensive regional master plan
for flobd control and a permanent source of funding approved by
the five incorporated entities and Clark County, Nevada.

Leslie A. Bond is a consulting hydrologist with his office in
Arivaca, Arizona. He graduated from the University of Arizona in
1972 with a B.S. in hydrology and received a Masters in public
administration from Arizona State University in 1983. He was the
first hydrologist hired by the Flood Control District of Maricopa
County, Arizona, where, from 1974 to 1979, he developed floodplain
management regulations, drainage requirements for subdivisions,
and performed and supervised various other hydrologic
investigations. In 1976 Mr. Bond became a flood warning
hydrologist for the State of Arizona. From then until 1986 he
worked in flood warning and floodplain management, including five
years as the State Coordinator for the National Flood Insurance
Program. As a consultant since 1987, Mr. Bond has worked on a
variety of projects, including floodplain delineations, model
floodplain management ordinances, flood damage mitigation and an
evaluation of the federal, state and local floodplain management
activities in the State of Tennessee. He is currently working for
L.R. Johnston Associates on an assessment of the nation's
floodplains and for French and Associates to develop community
rating procedures for flood insurance. He is also producing an
evaluation of this conference and editing the conference
proceedings.

William M. Brown III is a Physical Scientist with the Branch of
Geologic Risk Assessment of the U.S. Geological Survey in Menlo
Park, California. He is also an Associate Member of
the Association of State Floodplain Managers and a member of the
Arid Regions Committee. He has worked on a variety of hydrologic
and geologic problems throughout the American West for the past 21
years, and is currently working on the general inter-relations of
geologic hazards and public policy. He is an experienced
instructor in the field of hydrogeological hazards, and receives
many regional, national and international assignments for this
expertise •
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Eve Gruntfest, Associate Professor, Department of Geography,
University of Colorado, Colorado Springs. She has been working on
flash flood mitigation since the 1976 Big Thompson Flood in
Colorado She is the author of the Manitou Springs Flood Hazard •
Mitigation Plan and in 1986 she organized the Symposium "What We
Have Learned Since the Big Thompson Flood ll

• Currently Dr.
Gruntfest is the principal investigator of a National Science
Foundation funded project: Flash Floods: A Comprehensive
Assessment. •John Helm received a law degree from Arizona State University.
He's a former member of the Land and Natural Resources Division,
Appelate Section, Department of Justice, Washington, D.C. He is
now in private practice in Tempe, Arizona with the firm of Helm
and Kyle, specializing in water and construction related problems.
He is special counsel to Maricopa County, Arizona on water •
problems. He is the general counsel for the Arizona Floodplain
M.anagement Association (AFMA) and has been active with ASFPM sine.
1985. He was instrumental in the formation of the Arid West
Committee.
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James R. Hogg i~ the Civil~~ngine~rin charge of the Floodplain
Management Section of the Kern County Department of Planning and
Development Services with 13 years experience in floodplain
management and flood Gontrol activities. His sections'
responsibilities include flood hazard area delineations, review of
land divisions and developments for conformance with floodplain
regulations and drainage standards, providing site specific flood
hazard information for building permits, developing and
administering floodplain regulations, and providing public
information on flood hazard issues. He is a member of the
American Society of Civil Engineers and ASFPM.

Theodore V. Hromadka II received a B.A. and an M.A. in applied
mathematics from California State University, Fullerton; and an
M.S. Ph.D. in civil engineering as well as a Ph.D. in mathematics
from the University of California, Irvine. He is a registered
P.E. in the State of California and is currently Director of Water
Resources Engineering, Williamson and Schmid, Irvine, California.
Dr. Hromadka has been involved for over 12 years in civil
engineering and academic research. His engineering experience
includes the completion of numerous water-resource investigations.
Major projects include the development of master plans of flood
control for watersheds, preparation of county hydrologic
procedures and hydrology manuals and development of computer
systems for hydrologic analyses and hydraulic design. Dr.
Hromadka's research work has spanned the disciplines of ground
water and surface water hydrology. He has developoed micro­
computer software for hydrologic analyses and hydraulic design
which is widely used by the engineering community. He is an
associate professor of applied mathematics and director of the
computational mechanics program at California State University,
Fullerton. He is also director of the Computational Hydrology
Institute, Irvine, and has been a lecturer of applied mathematics
and engineering at CSU and University of California, Irvine. He
has published more than 150 refereed technical journal and full­
conference papers, twelve governmental reports, eleven books, five
public-domain governmental computer programs and more than 400
professional engineering reports involving flood control, water
supply, ground water flow, sedimentation, hydrology and
hydraulics.
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David K. Keefer is a Geologist and Research Group Leader with the
U.S. Geological Survey (USGS) in Menlo Park, California. He
received B.S. and M.S. degrees in geology from Stanford University
in 1971, an M.S. degree in civil engineering from the Univeristy
of Illinois, Urbana, in 1973, and a Ph.D. in applied earth
sciences from Stanford in 1977. His Ph.D. research concerned the
mechanics of initiation and movement of earth flows. Dr. Keefer
joined the USGS in 1974 and currently supervises the landslide
research group based in Menlo Park. After receiving his Ph.D., he
conducted research on seismically-triggered landslides. His
studies include post-earthquake investigations of landslides in 13
earthquakes in the United States, Japan, and Argentina; analysis
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of a worldwide data base on landslides caused by historical
earthquak~s~ and work on probabilistic mode~s for preducting the
areal extent.of landslides in earthquakes. Most recently, Dr. •
Keefer has been-working on relations between rainfall and •
landslide initiation and on development of a method for issuing
public landslide warn~hgs in real time during severe rainstorms.
The team of researchers he leads made the first successful
regional landslide prediction in the United States in February,
1986. Dr. Keefer is the author or coauthor of more than 60
articles and reports on landslides, on other slope processes, and •
on other topics including tunneling and archaeological geology.

Art Krueger received a B.S. and a M.S. in Civil Engineering from
the University of Southern California. He worked for five years
for the City of Los Angeles designing flood control projects for
Los Angeles County. He has been with the Riverside County Flood •
Control District for the past 17 years and is currently in charge
of the floodplain management section.

Peter F. Lagasse received a B.S. in Civil Engineering from the
U.S. Military Academy, West Point, New York in 1960, a M.S. in
Coastal Engineering from the University of California, Berkley in •
1966 and a Ph.D. in Civil Engineering from Colorado State
University in 1975. Prior to joining Resource Consultants, Inc.,
in 1984, Dr. Lagasse had 20 years of engineering experience with
the Corps of Engineers and academic assignments at the U.S.
Military Academy, West Point, New York. He also had four years
experience with a water resources consulting firm as Vice ••
President for Engineering and Environmental Services where he was
responsible for erosion, sedimentation, and geomorphic studies,
river engineering and stabilization projects, research and
development projects, and litigation support services. His
experience over the last twelve years has been concentrated in the
area of assessing the impact of engineering development on the •
hydraulics and morphology of river systems. Areas of
investigation include response to dredging, impacts of gravel
mining response to dam construction and stability of bridge
crossings.

Charles L. Laird has been employed by San Bernardino County since •
1960. He is a registered Civil Engineer in the State of
California since 1973 and a graduate of the University of Redlands
(1979). In 1982 he was appointed to the position of Assistant
Director of the Department of Transportation and Flood Control and
is generally responsible for Planning, Engineering and
Administration activities. In recent years he has been most •
active in coordinating land development and developing
transportation and drainage fee programs. Other positions include
serving as Chief of the Flood Control Distri~t Planning and Water
Resources Divisions from 1974 through 1978 and Chief of Solid
Waste Management Planning Division from 1978 through 1982.

•
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Andrew S. Lee.is a Senior . .e:ngineer<9t California Department of
Water Resources. He is in charge of the new Flood Loss Reduction
Section and administers California's floodplain management program
and the National Floo~'insurance Program. Mr. Lee began his
career with the department as a part-time engineering aid while
studying at the University of California at Davis where he earned
his B.S. degree with a concentration in Water Resources
Engineering. His full-time employment with the department began
with planning and project formulation studies for a water facility
in the Sacramento-San Joaquin Delta. Over the years Andy
supervised the Delta Facilities Planning Program and the
Recreation Planning and Implementation for the Delta, the Instream
Water Use Program: and just prior to taking on the new Flood Loss
Reduction Section, he was Chief of Surface and Groundwater Data
Section in the department's Central District. He was program
manager for the Central District's Water Quantity and Quality
Measurements Program.

Robert C. MacArthur, Ph.D., P.E. is the Principal Engineer for the
firm of MacArthur Engineering Associates in San Luis Obispo. He
is a registered P.E. in California, Colorado, Nevada, wyoming and
Hawaii (pending). He received his B.S., M.S. and Ph.D. at the
University of California, Davis and received a one-year research
fellowship grant in oceanographic engineering at the University of
Delaware. He has had national and international experience in
planning, developing and coordinating applied research, teaching
and engineering analyses dealing with problems in water resources
develbpment and management, environmental engineering, water
quality assessment and enhancement, river mechanics, estuarial
hydrodynamics, sedimentation engineering, water supply,
irrigation, land use methods, and modeling of hydrological and
other engineering systems. He is the co-author of two books and
author or co-author of approximately 100 publications and reports
in the fields of hydraulics, hydrology, sediment engineering, land
reclamation, special hazards analyses, and estuarine and coastal
hydrodynamics. He is currently employed by the U.S. Army Corps
of Engineerss Hydrologic Engineering Center in Davis, California
for the purpose of completing some research and reporting in the
area of river and floodplain hydraulics.

James R. Morris, P.E. is Chief of the Flood Management Section at
the Arizona Department of Water Resources. Mr. Morris is a
graduate of Ohio State University with a B.S. and M.S. in Civil
Engineering. He has been involved in floodplain management in
Ohio and Arizona for the past 10 years.

Brian M. Reich, Adjunct Professor of Hydrology and Water
Resources, as a Professional Engineer, is attuned to needed
surface water hydrology improvements. The past four years, he has
consulted on surface water and rainfall input, which is a critical
factor in today's computer models used in determining flood-peak
attenuation. During the previous decade he worked as floodplain
manager for city and county agencies. He developed two University
of Arizona courses on urban stormwater computations and
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manag~ement. Before settling in Arizona, he spent eight years •
establishing a large h~dro1ogy research and teaching program at
Pennsylvania State University. His prime interests are •
rainfall/intensity/distributions and flood prediction.

Joe Rumann is currently ~ hydrologist at Maricopa County Flood
Control District, supervising the Special P~ojects Branch of the
Hydrology Division. He is responsible for the District's flood
alert system. He received his B.S. from Northern Arizona •
University and is currently working toward a masters in hydrology
at the University of Arizona.

George Sabol is presently a consulting engineer out of Denver. He
is currently working for the Flood Control District of Maricopa
County and the Arizona Department of Transportation in the •
preparation of hydrology design manuals.

Daniel E. Sagramoso is the Chief Engineer and General Manager of
the Flood Control District of Maricopa County, Arizona. He was
involved for many years in the planning, design and construction
of projects, including flood control structures, as an officer in •
the United States Army Corps of Engineers. Upon completion of
active military duty, he moved back to the Phoenix area in August,
1977 and joined the Flood Control District staff. He served as
Deputy Chief Engineer of the District until March, 1982, when he
was promoted to Chief Engineer and General Manager. Mr. sagramoso.
is a Registered Professional Engineer in Arizona and Missouri and •
has the degrees of Bachelor of Science in Engineering from the
University of Missouri and Master of Science in Engineering from
Arizona State University.

James D. Schall received a B.S. in Interdisciplinary Engineering
from Purdue University in 1976, a M.S. in Civil Engineering in •
1979 and a Ph.D. in Civil Engineering in 1983, both from Colorado
State University. He is registered in Colorado and California.
His expertise is in hydraulics, erosion and sedimentation. At
Resource Consultants, Inc., he has been involved with reservoir
analyses, channel design projects and evaluation of channel
stability. These projects have required evaluation of sediment •
transport rates, aggradation/degradation, local scour, reservoir
sedimentation, revetment design, computer modeling, preparation of
plan and profile drawings, and cost estimation. Prior to joining
Resource Consultants, Inc., Dr. Schall worked in southern
California and was involved with hydrologic analyses/hydraulic
design for various urban developments. Prior to this Dr. Schall •
worked for a water resource firm where he participated in a
variety of projects throughout the United States involving fluvial
system analysis and responses. Indicative of his riverine water
resource experience is his participation as primary author on the
"Design Manual for Engineering Analysis of Fluvial Systems"
prepared under funding from the Arizona Department of Water •
Resources.
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Dr. James E. Slosson received his Ph.D. in Geology at the
University of Southern California in 1958 after receiving his M.S.
degree in 1950 and his.B.S. in 1949 from the University of
Southern California. .He is a registered geologist in California,
Arizona, Idaho, Delaware, Georgia, Oregon and North Carolina as
well as a certified engineering geologist and registered
geophysicist in California. He was a professor of geology for
over thirty-four years and has been a lecturer and visiting
professor at many colleges and universities including Harvard,
University of Southern California, UCLA and Caltech. He served as
State Geologist for California and Chief of the California
Division of Mines and Geology in the mid 1970s. He has served on
the California Seismic Safety Commission and the Board of
Registration for Geologists and Geophysicists as well as many
other state and local governmental advisory boards dealing with
all phases of geology. He is currently a member of the National
Research Council Committee on Ground Failure Hazards and the
FEMA/Colorado Department of Public Safety Advisors Committee for
Landslide Hazard Mitigation. He serves as a coordinator for the
ASCE/OES Disaster Preparedness Committee. He is presently Chief
Engineering Geologist for his own consulting firm involved in
forensic geology, data interpretation, hazard mitigation and
prevention, soil erosion abatement, hydrogeology, seismic studies
and engineering geology. He holds memberships in some fifteen
professional organizations including AAPG, AIPG, ASCE,AEG, EERI,
AND GSA. He has authored over ninety papers and articles, chiefly
on the topic of natural/geologic hazards and the consequences.

Sidney W. Smith graduated with a Bachelor of Science degree from
Utah State University in 1966. He is a licensed land surveyor and
a licensed professional engineer for the state of Utah and has
been licensed in Idaho, Wyoming and California. He is presently
Director of the Davis County Public Works Department. Before
entering the pUblic sector, Mr. Smith was a consulting engineer to
governments, the mining industry, and commercial, industrial and
residential land developers. Efforts were primarily concentrated
in the areas of storm drainage, geotechnical and site engineering
as well as project management.

Frank H. Thomas is Assistant Administrator in the Office of Loss
Reduction for FEMA's FEderal Insurance Administration. Mr.Thomas
is responsible for the development, administration, and
coordination of FIAls overall floodplain management policy and
implementing procedures among the federal agencies as well as
state and local governments. Included in these activities are the
Community Assistance Program, Community Compliance Program,
Unified National Program for Floodplain Management, E.O. 11988 and
Section 1362 (Flood Damaged Property Acquisition). Mr. Thomas
currently chairs the Federal Interagency Floodplain Management
Task Force. Prior to joining the FIA, Mr. Thomas was Acting
Director of the U.S.Water Resources Council •
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ISSUE PAPERS FOR THE I,IATI ONAl ASSESSr'IENT
"

last year, tile Federal Interagency Task Force on Floodplain Management

•
contracted with l. R. Johnston Associates to assess
and the programs and activities which affect them.
the Federal Emergency Management Agency, is made up
which have activities in floodplains.

the nation's floodplains
The Tasl: Foce, cha i red by
of the Fedel~a1 agel"c i es
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DU1-ing the first year of the contract, L. R. Johnston Associates produced a
comprehensive description of the nation's floodplains and the p~ograms at all
leve'ls of government which affect them. This document is currently (Inde,­
reVlew by the Task Force and others. It will be available in a draft form
within a few months.

During the current year, L. R. Johnston Associates is to evaluate the programs
and activities which affect the floodplains. One of the methods being used to
accomplish this evaluation is the de\/eJopment of issue papel-s ba=ed llpon the
the first year's work. These issue papers are being distribllterl to persons and
organizatiol)s ~~ho havE.' interest or kno~·J!ege of the individual is::ues fa,"
commen t.

These issue papers are intended to make positive statement~, supported try the
data collected during the first year. They may appear to be biased or ln
error-. If sa, persons ItJho can pl'ovide opposing 01- supporting dat.a 3,"e
encouraged to submit it, in ~·.n-iting. SCi that appropriate corn?ctions 'llay be
made.

Leslie A. Bond Associates is a major subcontractor to l. R. Johnston Associates
for this contract. Mr. Bond's primary areas of work within the assessment are
arid ~~est issues and technical areas such as hydrology, hy'dl-aulics a'-Id
climatology. He is representing L. R. Johnston Associates at this conference
to obtain input on the three issue papers of specific interest to the
participants.

If you have time to revie'.-.I these issul:? papel-s dUI-ing the conference, please
contact Mr. Bond and give him your impressions. You may also contact hiol after
the conference by phone or letter. If you have concerns ~~ith the statements,
or if you have data which supports or refutes them, please send written
comments to him at:

Leslie A. Bond Associates
PO Bo,~ 397
Arivaca, AZ 85601

(602) 398-9286

_ ••• _0. _..... • __ ...;.. _ •• ._ ....... '- _~~ .~.
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• ISSUE PAPER FOR ARID AND SEMIARID LANDS:
THE HIPACT OF POPIIUH ION GROItJTH ON

FLOODPLAIN MANAGEMENT IN ARID AND SEMIARID LANDS

I. STATEMENT OF THE ISSUE: Population in the arid and semiarid lands of the
United States is increasing rapidly, and this growth is projected to continue
to do so fOI- at least the next 20 years. The large majority of these ne",'
residents will want single-family homes or mobile homes, both of which reqllire
large areas for development. In most growing cities and metropolitan areas in
the arid regions, the land most available for development is that in and
adjacent to floodplains, on alluvial fans, and in areas subject t.o landslides.

Annual and short term precipitation variability are high in these areas. There
are greatel- di fferences in frequent and infrequent storms. As a I esul t of this
high variability in precipitation and the varied geography of the westel-ll part
of the countl-y, stl-eamflO\-I is also more highly variable than in more htl/Hid
regions. Also, most new residents, including many of the state and local
government employees who draft and administer l-egulations and the ejected
officials who adopt them, do not fully understand this variability.

••
•

•

•

•
•

•

Because much of the arid and semial-id I-egion of the United States is YOllllger
from a geologic standpoint, and befau?g it is relatively dry, slopes are
generally steeper and sediment transport is generally higher dllring a flood of
a given size. These factors lead to a less stable geomorp~ology and more rapid
geomorphologic change. Sedimentation and scour rates may change suddenlv and
dramatically in l-esponse to changes in the \'latersheds above. Landfol-ms I·)hich
do not exist in other parts of the country do not respond to management
practices developed elsewhere.

Many of the natural values in arid and semiarid regions are concentrated in the
riparian areas of their floodplains. These areas are often very fragile
relative to mans' ability to cause change. They are particularly sensiti~e to
changes in riverine hydrology and sediment transport, both. of which may be
changed by urbanization or other development.

The combination of these factors will lead to greatly increased flood damages
to new and existing development if new management techniques are not developed
and employed immediately. Similarly, rare, diverse riparian habitat may be
permanently damaged or destroyed by current development policies.

I I . HYPOTHES IS: l-J I TH THE HIGH \JAR I AS I LIT YIN METEOROLOG IC AHD HYDROI .OG I C
PHENOHEI'ION Ar'JD A FASTER RATE OF GEOHORPHOLOGIC PROCESSES, THE OIIGOHIG AND
PROJECTED POPULATION GRmJTH HI nAI·IY ARID AND SE!'lIARID PARTS OF THF IIlllTED
STATES WILL LEAD TO RAPID 1I'JCRH.5ES HI FLOOD DAI'IAGES AND CmlTIHllED RAPID
DETERIORATION OF FLOODPLAIN NATURAL VALUES THROUGHOUT THESE AREAS.

III. SUPPORT FOR THE ISSUE. Note: A'''id and semia.-id regions are defilted by
the World Meteorological Organization (WMOI according to a combination of
mean annual rainfall and tempel-ature. In the United States, Illost al-eas
\~est of the 110th "Jest longit'lde line are either arid or semiarid. [lost
arid lands in the United States are in A,-izona, CaliforniCl, lIe'/ada, [·lel·j
Mexico, Texas and Utah. Most of the rest of these states, as well as most
of Colorado, Idaho, Montana, Nebraska, North Dakota, Oklahoma, Oregon,

.'" ....... ,. ,. ",



South Dakota, Washington and Wyoming are classified semiarid.

lILA. POPULATION GROWTH. f"lost of the information on population g,'m'lth is
from the Joint Center for Housing Studies of the Massachusetts Institllte of
Technology and Harvard University, in Ihe Demand for Housing and Home Financing
into the 21st Century, National Association of Realtors,Washington, DC,
September 1987. This report does not make projections on a state-by state
basis, so it is not possible to get an accurate projection fOl- the arid and
semiarid regions. However, all of the arid lands are in states in the west and
south, as are almost all of semiarid regions. Locations of the western states
according to the breakdown used for the projections are:

Midwest: Kansas, Montana, Nebraska, North Dakota and South Dakota.
Northeast: (I,lone
South: Oklahoma and Texas.
l~est: Arizona, California, Colol-ado, Idaho, Montana, Nevada, /,Iet-) He~{ico,

Oregon, Utah, Washington and Wyoming.

•
•

•

•

•

III.A.I. POPULATION AND HOUSING. Although the annual population groNth ('ate
for the 1980's is expected to be abollt one per cent, housing activity will be
d)'i'/en b"y' shifts in the population's -:lge shifts. A significant factor ill the
increased demand for ne~<l housing is the gro,,"Jth of "non-traditional" hOllseholds,
including singles and one-parent hOllseholds. A household is defil',ed as a group
of people occupying a housing unit, and the percentage of non-traditional
households inCl-eased from 21.5% in 1.950 to 41.7:~ of the tot,a] hOllseholds ill the
United States in 1985. As the Baby Boom population ages toward the end of the
century, non-traditional households are projected to illcrease to almost 50% of
the total, and they will form up to 75% of the new households betHeen 1985 and
2000.

One telling pcojection is that thel-e trlill be betlfleen 11.6 and 13.5 millioll Ile~'J

households beb'leen 1985 and 1995, and beb<leen 17 and 19 milJion nel'! hOllseholds
by the yeac 2000. These pl-ojections indicate that the vast majority of lIel'l
housing (81%) will be located in metropolitan areas, and that the aleas of
highest grol·,th l<lill be the south and the t'Jest. It should also be lIoted that
over 84% of the new households are expected to want single family residences or
mobile homes, housing types ~'Ihich generally cequire the most land.

They also indicate that almost 90% of these new housing units will be in the
south and the west, producing average annual growth rates in those legions on
the order of 2% for the 15-year period.

III.A.2. INDUSTRY AND CDr-II'lERCE. Pl'ojections for employment in the fllajol-
industries, based on data available in 1982, ShOl<l a continlling relat.ive
increase in constl-uction, communications, finance and related fields, alld
services, It/hile there is a relative decrease in agriculture, manllfacbll-ing,
transportation, work in private households and government (Bureau of the
Census, 1985).

In recent years, the lrJestern states ha'/e been successful in attr'actillg "clean"
indllstry, and construction, finance, services and communications can be
expected to follOl<l the move of households and population to the trlest alld the
south.

•
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• If it is assumed that there will be no major changess in development alld
constrllction practices, there Itlill be an ongoing increase in sm~l1l, medilllli alld
large shopping centers, generally sprawling, with large parking areas. There
\'li11 also be continuing construction of spraltding "clean" industrial parks,
along with some large single industries and some redevelopment of downtown
areas wi tIl high-r'ise bui ldings. As in hOllsing, these neltl uses L"i II be
l'elatively land-intense developments, although L'Jith an even mOl'e disillpti,.-e
effect on Ilrban drainage.

III.A.3. PROBABLE LOCATION OF NEW DEVELOPMENT. The geology of most of the
arid regions consists of rocky mOlliltains and valleys filled L~ith deep alltlvitlm.
These valley fills include all of the al'eas where el'osion and sedimentation are
greatest, such as alluvial fans, meandering streams and landslide an?ClS. They
also contain vil'tually all of t.he sUI'face and groundvlatel' supplies for the
large urban areas in the west.

Because of the expense of constructing foundations, seL'Jer system=:,
transportation systems and the other urban infrastructure, most e~isting

development in the arid regions is on these alluvial deposits. The,'e is 110

I'eason to believe that this practice L"ill change in the near fllttlre.

Il1.B.1. VARIABILITY IN l'lETEOROIOGIC PHEHDr'1ENON. An examination of the
Statewide Average Climate History (1883-1982) (~:arl, et. al.. , (983) ShOl~S that
the ratio of standard deviation to mean annual pl-ecipitation is gl eater in the
al-id states than in the I'Jettel- sti.1tes. [·Ihen the states al-e di':icled into t:he
divisions by the National l,Jeathei- Service, the higher variab; I i ty of anllilal
pl-ecipitation in the mOl'e arid regions is even rnol-e appal-ent (1"I-3tiona.l
Oceanographic and Atmosphel-ic Administration, 1981). In Idaho~ fOl' e;:atnple,
the the statel\lide average pl'ecipi tation is l8.9 inches ~-li th a standal'd
deviation of 2.69 inches, for a ratio of 14.2%. However, in the Panhandle
Division, ~-Jhere rainfall is 27.4 inches, the ratio is 15.5%, l'Jhi Ie in the NE
Valleys Division, where the rainfall is 9.0 inches, the ratio is 23.3~.

•

•
•

1I1.B. VARIABILfTY IN METEOROLOGIC AND HYDROLOGfC PHENOMENA.

•

•

•

•
•

111.8.2. ~/ARIA8ILITY fN HYDROLOGIC PHENOI'IEHON. The U.S. Geological Stll".'ey has
performed "regional regre~sion analyses" for many areas of the cOllnh'y. This
process analyzes the peak flm" data from gaged stl-eams, compared \·"i th a llumbel­
of parameters 'J'lhich are expected to infltlence peak flm-Is, slich as drainage
al-ea, slope and precipitation. The ,-egression analysis produces a fOllllula
lo'lhich "predicts" peak flOL"s fOl- ungaged al-eas. This analysis a.1so prod'1ces a
"standard en-or of estimate" (SEE), given in log units, I~hich indicates the
accuracy of the equations. A larger SEE indicates a less aCCllrate prediction.

In the discussion of the regression analysis for Arizona streams, it is stated
that "Much of the error [in the analysis] can be attributed to the extreme time
and spacial val-iability of the annual peak dischal-ges in Arizona; the
varaibility of the annual peak discharges in Arizona is greater than that ill
most othel- states" (Roeske, 1978). In fact, the SEEs fOl' A,-izona a(e abollt.
twice those for Illinois (Curtis, 1977) and Indiana (Glatfeltel, 1984).

III.C. GEDr-l0RPHOLOGIC PROCESSES. The arid regions and some of l:he ser'lial-id
regions of the United States are largely characterized by steep mOllntail1 rallges
composed mostly of bedrock, l~i th valleys fi lIed vJi th alluvium. Olle to the
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overall steepness of the terrain and the infrequent rainfall to Cal"IY alit the
processes of erosion as the rock and transportation of the sediment ~o the
oceans, these alluvial fills are quite active in sedimentation and erosion.

III.C.l. RATE OF GEOI'IORPHOLOGIC CHANGE. Because of the gener-ally gr-eate,­
slopes, the relative youth of the mOllntains and the variability of rainfal I,
the rate of geomorphologic change in the arid and semi-arid regions is greater.
Gravity callses faster runoff from the slopes. Higher flood velocities carry
more sediment and larger particles. The development of alluvial fans, the
coarse sediments in the alluvial valleys, and the extent of landslide-prone
areas in the west all point to these differences.

III.C.2. STABILITY OF GEOLOGIC FEATURES. As a result of the fast rate of
geomorphologic changes, many landforms in the arid and semi-arid regains of the
country are unstable. The relatively rapid aggradation and degradation of
stream channels causes much of this instability. Degradation of a I-iver
channel, \'Ihich may be brought on by a variety of causes, migrates upsb-eam and
into tributaries. Degradation also leads to channel meander when the stl eam
attempts to reach a new equilibrium between slope and sediment load. Changes
in surface cover, highly variable rainfall and channel cutting at the bottom of
slopes increase the incidence of landslides.

IV.A. H1PACT OF THESE FACTORS Dr-l FUTURE FLOOD DAMAGES. The comhinatio,-, of
rapid population growth, highly variable rainfall and runoff characteristics
and rapid geomorphologic changes point toward greatly increa,ed flood damages
throughollt the arid and semi-arid \'Iest in the future. These damages 1.'li]]
r-esu I t from:

•

•

•

•

•

•

•

•
l.
2.
the
3.

lack of data to properly evaluate the flood hazards;
development standards \'Jhich do not properly identify the nablre of

flood hazards; and
changes in the natural runoff pattel-ns and geomorphologic pl-ocesses. •

In the case of lack of data, estimated flood peaks are too low half the time,
resulting in linder-estimation of flood elevations. Development standal"ds which
do not include recognition.of the geomorphologic processes in the watersheds
and in the channe I s wi II not pro tee t nevI development fron all of the haza,-ds
associated with flooding in these regions. Changes in the runoff patterns will
increase flood peaks, I-esulting in increased damages to both nellJ and e::isting
development. Changes in the sediment transport process will result in either
greater scout and entrenchment of streams~ or aggradation in channels,
increasing flood heights. Either will generally cause increased damages to
development.

IV.B. IHPACT OF THESE FACTORS ml NATURAL \)ALUES. Increased popldatioll
affects natural floodplain values in ttrlO principal ways: development along the
floodplains is almost always detrimental to the fragile environment; and
changes in hydrologic and geomorphologic processes change the environment.

Even casual lise of many floodplain areas in arid regions is destructive to
native flora and fauna. Similarly~ seemingly minor changes in land use within
the watersheds and floodplains, including activities which change sediment
transport and runoff patterns, or the lowering of the watertable, have drastic
impacts on floodplain natural values. •

•
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• ISSUE PAPER FOR ARID AND SEMIARID LANDS:
THE IMPACT OF LAND-USE POLICIES AND PRACTICES Fo~

PUBLIC AND PRIVATE LANDS ON DOWNSTREAM FLOODPLAIN MANAGEMENT

I. STATEMENT OF THE ISSUE: Aside from the effects of urbanizatioll, it has
been observed that rural land-use policies and practices in arid and semiarid
lands have sometimes dramatic impacts on local flood hyd,-ologic and geornol-pho­
logic processes. These policies and practices have a long-term impact on
floodplain management in terms of both flood damages and natural values in
downstream floodplains.

Because the land forms, flora and fauna are determined by the 3'Jailability of
water, the factors which determine storm runoff are closely interconnected al~J

are extremely responsive to changes in their relative balance. Since tilE'
arrival of the first Europeans 450 yeal-s ago, mans' activities halfe callsed
dramatic changes in these relationships, with resulting changes ill the flood­
plains and the floods. Our increasing ability to change the watersheds and
floodplains illcreases our uncertainty about future floods.

••
•

•

•

•
•
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Storm rllnoff occurs when the rate of precipitation at the soil surface e~ceeds

the rate at t-Ihich ~)ater infiltrates into the soil. Any change lo'Jhich incl-eases
the portion of rain which reaches the soil, such as the removal of vegetation,
increases the volume of runoff. Any change which decreases the I ate of infil­
tration, such as compaction of the soil or paving the surfa/=e ~oJith imperviolls
material, also increases the volume of runoff.

Even if the volume of runoff is not increased,'changes in the ,-ate of rllnoff
will generally increase flood peaks. The rate of runoff is increased by re
ducing the roughness of the surface and by straightening and deepening chan­
nels. When the rate of runoff is increased, water accumulates at downstream
points more quickly, increasing flood peaks and the capacity for erosion.

In arid and semiarid areas, many of mans' activities do or may affect flood
runoff. Destruction of the native grazing herds, pl-edator contl-o], illtJ-od\lc­
tion of cattle, sheep and.other range animals, mining, the construction of I-ail
and high~lay systems, urban development, surface water diversion, gr-olllldl'latel­
extraction~ the constnlction of dams and channelization are e)(amples of the
wide variety of these activities.

Because of the general scarcity of water throughout these regions, floodplains
are frequently the most prolific and diverse locations of plants and animals.
Disturbance of the water supply to these areas causes profound changes which
may be, for practical purposes, permanent. Similarly, changes in the balance
of sedimentation and scour may destroy fragile floodplain ecosystems.

II. HYPOTHESIS: THE II'1PACTS OF LAt,1D USE POLICIES AND PRACTICES FOR I.ARGF:
AREAS OF PUBLIC AND PRIVATE LANDS ARE NOT INCLUDED IN CURRENT FLOODPLAIN MAN­
AGEMENT POLICIES AND PRACTICES. BECAUSE THESE POLICIES AND PRACTICES AFFECT
DOWNSTREAM FLOOD HYDROLOGY, FLOODPLAIN GEOMORPHOLOGY AND NATURAL FLooDPI AIN
VALUES, THE MANAGEMENT OF FUTURE FlOOD DAMAGES AND THE PROTECTI ON OF NATIIRAI
VALUES IN THESE DOWNSTREAM FLOODPLAINS IS NOT POSSIBLE.

-". ., ~i!"'''' • .



III. SUPPORT FOR THE ISSUE. ••
•

•II LA. UPSTREAM ACTIVITIES AFFECT FLOOD HYDROLOGY AND SEDIMENT PRODUCTION.

As elsewhere, development of floodplain lands in arid and semi-arid regions
increases flood damages. In smaller floods, there is damage to public
facilities, and in very large floods, there is damage to properly designed
structures. There is also the potential for damages which result f,-om
increased flood peaks caused by upstream development. Damages in arid and
semi-al-id l-egions vJill be greatel- from a given flood due to sediment and
velocities. Finally, flood damages may be higher in these areas becallse of
scour, sedimentation and meander.

The extraction of ground~~ater for tlrban and agricul tural uses has lO!.'Jered the
water table in many western stl-eams so that streams \~hich once sttpported yeal-­
round riparian growth no longer do 50. The loss of this vegetation can calise
dramatic changes in the hydl-aulic cha,-acted5tics of a floodplain, including
channel entrenchment, changes in meander characteristics and changes in the
infiltration rate of flood water.

A study of the history of Cenb-al City, CO is exemplary of the impact of (/lining
activities in the west. The discovery of gold in 1859 led to a pop,datioll of
15,000 within fifteen months. Within three years, the dense aspen and conifer
forest was totally harvested over a 25 square mile area. The loss of vegeta­
tion caused trenching of valley fills of as mush as 21 feet~ When the gold I an
out, the area was gradually abandoned, and the population decreased to abollt
1400 by 1920. Natul-al reforestation has begun on the nOI-th slopes of the
watershed, btlt only covered a small portion by 1974. The entrenched channels
remain (GI-af, 1979).

The production of feed for cattle and grazing constitute the lal-gest. sillgle lise
of water and land in the western United States. In the upper Colorado River
Basin, 90 per cent of the water used is for agriculture, and 88 percent of the
irrigated land is used to grow livestock feed. Of the 65 million aCles ill the
upper basin, 47 million acres, 01- '72 pel- cent, is used for grazing. In the
lower Colorado River Basil:l, 85 per cent of the water is used for agdcltl ttlre,
and almost half of the irrigated land is used for feed crops. Of the 99
million acres in the lower basin, 82 million acres, or 83 per cent, are
rangeland m- pastul-e (Ft-adkin, 198 1,).

A dl-aft I-epol-t on desertification (human-induced barrenness of the lClI/d) in the
United States says that "Grazing does not cause desertification in itself. It
is only \~hen the cal-rying capacity of the land is exceeded by grazing, t",hechel­
by livestock, wildlife, or feral animals actually grazing on the Jatuj, that
overgrazing and desertification can occur". Furthermore, "l-Jhen t.he ttppet­
reaches of a river basin lose their vegetation .•• the risk of floods dowostleam
increases several-fold" (Sabadell, 1980).

Most researchers agree that grazing (or overgrazing> has done gleat damage to
watersheds and riparian zones, although many propose management schemes to
reduce sllch damage. The impacts of livestock include soil compaction, denlJda
tion of watershed areas, removal of riparian vegetation and the mechanical
breakdown of streambanks. These impacts lead to increased soil erosioll (and
increased sediment loads and tUl-bidity in sb-eams> , decreased filth iell!· load in
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• streams and lowering of watertables, among other things. Management practices
suggested to alleviate these problems center on timing the graz~ng to avoid
times of the year when the most damage is done (Rauzi and Hanson, 1966),
(Kauffman and Krueger, 1984), ('1al-lo~1 and Pogacnik, 1985), (B,-yant, 1985).

The steep areas of the west have some of the world's most unstable soils. Root
systems of plants substantially increase the stability of soils through several
mechanisms, and removal of plants lowers the stability. Studies have shown
that after a forest is clear-cut or burned, the biomass of roots declines due
to decay of the roots. If the forest slope is marginally stable, landslide
frequency often increases after trees are removed. After 12 years, the growth
of brush re-establishes most of the soil strength, bllt if the brush is removed
to promote conifer grO'.<lth, the strength \-Jill again decline rapidly (Ziemel-,
1981 ) .

I I 1. A. 2. IlP5TREAJ1 ACT I VITI ES AFFECT NATURAL FLOODPLA I N VALUES.

•
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Lm-Jering of the water table in al-id and semi-arid regions caliSE'S a rJrastir. and
often permanent degradation of natill-cd floodplain values. In many a'-:-35, a
high ~/ater table is the only source of \-Jater for riparian vegetation. Perm
anent pools and spl-ings may be the only local soul-ces of I-Jater fOI- Ilative
animals. The pumping of groundwater, construction of agricultt,ra1 drains and
channelization, both intentional and incidental to other acti~ities, may lower
the water table and change entire ecosystems .

I,,-igatioll can lead to increased salinity in soils and I'~aterlogged soils,
either of which can lead to the destnlction of agricultural prodllctivit},·. Jt
is estimated that 25% of the irrigated land in the west is affected b~ these
problems to s~ch an extent that crop yields are reduced. Data are not avail­
able on the amount of waterlogged and salinized lands in floodplains ISabadell,
1980) .

Soil salinity is a natul-al condition. Val'ious salts are contained ill the I-ocks
from ~Ihich soil is made, and rainfall dissolves these salts and can ies them
through the river systems of the world. In arid regions, however, salt concen­
trations are higher becauge the runoff over geologic time has not flushed them
to the oceans as thoroughly as in more humid climates (Chow, 1964). The
control of runoff for irrigation in the west in itself increases the
concentration of salts. Evaporation fl-om l'lestern lake and ponds I-allges flom 70
inches per year at Lake Mead to 120 inches per year in an Evaporation pan whicll
would be more representative of small bodies of water. The removal of this
pure water increases the concentration of salts (Chow, 1964).

Spreading water on the soil for irrigation causes even greater concentr'ation.
The vast majority of water used for irrigation either evaporates from the
surface or from the soil, or is tl-anspir-ed by the crops, leaving the salts.
These salts accumulate rapidly, req'Jiring additional water to flush them to a
stream or drainage system. One irrigation project of only 60,000 aCles in
southwest Arizona increased the salinity of Colorado River water reaching
"1exico from 750 ppm to 1500 ppm in a fe~J years. International agl-eernerlts on
I-Ja ter qua Ii ty caused the Uni ted States to bu i 1d a channel to keep the br i ne
fl-om this pl-oject separate from the Colorado River, and to build a desalilli­
zation plant to remove the salts. Water from the Upper Colorado Bas1n had 250
ppm salts prior to irrigation. By 1972, that had increased to 606 ppm, and is



projected to rise to 800 ppm by the year 2000 (Worster, 1985). •
•

•In the San Joaquin Valley of central California, agricultural dl-ainage \'Ias
directed into the Kesterson National Wildlife Refuge, where it concentrated
selenium to such an extent that birds were unable to nest successfully. After
just three years of drainage, rangers were shooting noise makers to scare birds
away from the refuge to save them. It has been suggested that the soils con­
taminated by this drainage be collected and isolated as a hazardous waste site.
This drain, which was intended to pass through the refuge to discharge illto the
San Francisco Bay, has been stopped for'environmental reasons. It is estimated
that one million acres of the San JoaqlJin Valley IIJill be lost to ag.-iculbn-e in
the next 100 years without the drain (Worster, 1985).

Saltcedal- lTamarix chinensis Loud has spread rapidly in streams thl'Ollqhout the
arid and semiarid regions of the United Sates since about 1930. Amonq other
chal-acteristics, saltcedar affects flood f]OI~S by incr-easing channel and
floodplain roughness, increasing the stability of floodplain sediments and
changing the channel width, depth, sinuosity, gl-adient, and even channel
location. An examination of the results of clearing of saltcedars Frain a reach
of the Gila River in southeastern AI-izona shows that flood ele'/atiolis dllt'ing
large floods can be changed by a foot or more, while channel character-istics
changed dramatically. Velocities doubled, channel roughness was reduced abollt
180%, and channel depth increased about 70% (Eurkham, 1976).

Saltcedal- has become the single dominant species of vegetat,ion in many I ive,­
reaches previously characterized by variety and perpetual succession. It is
apparently capable of l-eplacing native I-iparian vegetation and maintaining its
hold on invaded areas indefinitely. Although not present in the a Sbldy reach
of the Gila river in 1914, saltcedar increased in area of dominatioll flom abollt
150 acres in 1937 to about 1000 acres in 1964. It occupied rOllghly 1,000,000
acres in western floodplains in 1965.

Despite its natural values, there has been a dramatic loss of riparian habitat.
in the arid and semi-arid regions of the lInited States. Reports of 981. .-edIIC­
tion in the Sacramento River Valley (CA), 901. in the Lower Colorado River
Valley and similar losses -in othel- al-eas demonstrate hOl~ much has been lost.
In the Missouri River Valley in South Dakota and Montana, 55% of 1510 river
miles has been converted from river to reservoir by federal water de~elopment

projects (Hoar and En~in, 1985). It is estimated that 96% of 2./1 mi] 1iOll aCl-es
of dparian forest in I"lissouri Ir/hich ey,isted when the earliest ELlI'opeall
settlers arrived has been removed. Similar figures probably apply to westerll
states where now less than 0.5% of the land area is in native I-ipar-ian habitat
(Johnson, 1978).

There are a variety of causes for the tremendous reduction in 1 ipariall habitat
in the arid and semiarid regions of the country. Many riparian species (both
native and e>wtic) transpire huge amounts of \~ater, so systematic removal has
been seen as a way to conserve water. Some species are resistant to erosion,
so as they thrive, they contribute to channel meander, serving as a major
contributor to the geomorphologic equilibrium of the river system. The
construction of dams has reduced riparian habitat both by flooding it Ollt and
by changing the dm~nstream hydrology in ways \'lhich are detrimental. r-tajnl
stands of l-ipal-ian forests have been destt-oyed for lumber and fllel. I'Jal''2I­
tables have been lowered by pumping causing the loss of phreatophytes. Elosion

•

•

•

••
•

•

•

•
•

•



•

•

•

•

.las caused damage. Large areas ha'le been cleal-ed for agricultural uses.
Increased salinity of water in streams resillting from irrigatio~ of farm lands
has also damaged or destroyed riparian habitat.

111.8.1. IMPACTS OF WATERSHED USES ON FLOOD DAMAGES.

t'1any activities in watel-sheds above developed floodplains can change the
hydrology of flood peaks, flood voillmes and sediment loads, leading to
increases il' flood damages to developed areas. Generally, the floodplain
management programs instituted to protect development have no control and
little knol~ledge of these I,oJatershed uses. In the arid and semi-arid l-egions of
the country, these effects may be especially important. Even thOllgh large
portions of the Iflatersheds in many states are in public oloJnership, thel'e al-e no
comprehensi\/e efforts to determine and control the impacts of IIPSt! ealO lalld lise
on downstream development. This situation leads to the potential inclease of
flood damages to existing and future development.

III.8.2. IMPACTS OF WATERSHED USES ON NATURAL VALUES.

• The floodplains of the west are of extreme importance to a wide variety of
plants and animals. Precisely because of the scarcity of water, the varied
habitat in the narrow band between water and desert supports some of the most
diverse communities of birds and mammals in the world (Johnson and t owe, 19851.
Lowering of water tables, degradation of water quality, changes in the sediment

•

transport equilibl-ium and changes in flood peaks and veloel.bes all have an
• impact on natural floodplain values. As is the case in flood damage rerJllction,

floodplain management progl-ams to pl-otect 01- enhance natural 'Ialiles !"ta'.'e llttle
or no knm'lledge of 01- influence over upstream land uses I<Jhich may cfll'ntel" their
efforts.

Also, the lack of a coordinated policy to preserve riparian areas has all"eady
• I ed to the des truc t i on of the 'las t ma j or i ty of such areas. Even thollgh

restoration of native riparian habitat is impossible in much of the al-id and
semi-arid west, there is no compreheTlsive effort to protect l'lhat is left.

The loss of native ripari 9n vegetation and the lack of a compl"ellensi'!!? effort
to IInderstand and control the impacts of watershed uses I'li I 1 lead to fllrther

• detel-iOl-ation of floodplain natural '/alues throughout the loJestel-n IJlli ted
States.
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• ISSUE PAPER FOR AR I D ':-\ND SEt'1 I AR I D LANDS:
THE DECLINE OF HYDP.0l-1ETEOROLOGICAL DATA COLLECTIOH

IS DETRIMENTAL TO FLOODPLAIN MANAGEMENT.

I. STATEMENT OF THE ISSUE. Floodplain management, including both damage
reduction measures and the protection of natural values, is highly dependent on
current and historic knovJledge of precipitation and runoff. Strucbn-al flood
control, floodplain land use managemerlt, stormwater management and other ele­
ments of flood loss reduction are dependent upon either an historic record of
flooding or a synthesis of flood hydrology based upon historic precipitation
data. Reservoir operation, range management, fisheries management and flood
~')arning and response al-e dependent upon more immediate I-ainfa]] al)d ntnoff
data.

•
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I n the ar id and semi ar id reg ions of the country, there are fet-'El- I a i "gages and
those gages have shorter records than in more humid parts of the CQlmb-l'_

A]so, the number of NWS raingages has decreased dramatically within ~he last
decade. As with raingages, the density of USGS streamgages is lower in tllis
area, and ther number of gages has dec I i ned in recent years. Thel-e is "a area­
wide system for the collection of sediment data needed to evaluate many of the
floodplain geomorphological proceSSES which affect both flood damages and
nat 111- a I va Jue s .

In all aspects of analysis and fOI-ecasting, the parameters .detenninillg the
hydrology are assumed to be constant. That is, it is assumed that climate,
runoff characteristics, channels hydraulics and similar factors whicl) affect
surface water hydrology remain constant over time. If this assllmption cannot
be met, additional data are required to determine the impact of changes on the
hydrology.

II. HYPOTHESIS: AN INADEQUATE HISTORIC RECORD OF PRECIPITATION AND RUNOFF IN
THE WEST, COMBINED WITH AN ONGOING DECL]NE IN THE DATA COLLECTION EFFORT, ARE
REDUCING THE ABILITY OF PLANNERS TO ACCURATELY DETERt'IINE THE LOCATIOI·j AHD
NATURE OF FUTURE FLOODPLAINS. THIS IS LIKELY TO INCREASE FUTURE FlOOD DAI'lAGES
AND DECREASE NATURAL FLOODPLAIN VALUES.

III. SUPPORT FOR THE STATEMENT.

I II .A. NEED FOR DATA IN FLOODPLAIN I-IANAGE~lENT.

•
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III.A.t FLOOD HYDROLOGY. Several aspects of floodplain management in the
United States are based on historic l-ecol-ds in meteorology and hydrology. Some
sort of rainfall and streamflow (or stream levell records have been maintained
in a fe~'1 places since European settlement. These records have been Iised to
determine average annual flood elevations and other river parameters. In the
last 50 yeal-s or so, systematic river recOl-ds have been used to determine
probablistic flood characteristics for infrequent floods for purposes of flood
control, \'late!" conser-vation and land use management in floodplains.

As a result of the assumptions inherent in statistical hydrology, the following
statements are true:



1. Flood estimates are more accurate (fewer assumptions are made) at
gaged sites on a stream.

2. Longel- records are more likely to represent the possible ,-ange of
floods at a gaged site.

3. If rainfall/runoff analysis is used, long records at closely spaced
raingages ~lill provide better r-esltlts.

£1. If precipitation patte,-ns or nllloff characteristics have changed or
\.oJill change in the future, the detE'rministic mE'thods currently llsed \'Iill
not accurately predict futul-e stl-earnflows 01- stream elevations.

It is therE'fore obvious that more streamgages and raingages, Hith longer per­
iods uf histo,-ic I-ecord, ""ill imp,-o'Je tlte accuracy of future flood estiltlates.
FU1-therrnon?, if climate or \l'Iatershed conditions have changed or al-e changing,
additional data are essential to anticipating changes in future floods.

•
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III.A.2. WATER CONSERVATION, RANGE MANAGEMENT AND MANAGEMENT OF RIFARIAII
HABITAT. Data l-equirements for water conservation, range management, manage­
ment of riparian habitat and other related aspects of floodplain management
,-equire both a reasonably good historic record for long term planning and
current or seasonal data for management. Water quality data are also needed
for management of natural values in floodplains.

III.A.3. FLOOD WARNING. Flood warning in the western United States is gener­
ally needed on smaller streams with short times between the onset of precipita­
tion and the occurrence of flooding. Therefore, most flood warning llses rain­
fall/runoff analysis, with streamgages for verification during the flood and
calibration of the model after a flood. Flood warning therefore reqllires rela­
tively dense neCt-lOrks of telernetered pf"E~cipitation data. l'lost exist.illg flood
warning systems in the west are operated and maintained by local governments
with assistance from state and federal agencies. Few if any of these gages are
maintained to the standards required by the NWS for historic data. There are
no plans to irnp,-ove the quality of these data, nOl- to ensure that fld'Ploe flood
wal-ning systems \l'lill be operated to provide technically adequate data.

III.B. HISTOI~Y OF DATA COLLECTIOt-1 II·' ARID AND SEMIARID REGIONS.

111.B.l. HYDROLOGIC DATA.

IILB.l.a. STREAt'IFLm~ DATA. The "'Iation's streamflm'" l-eco,-ds are pdmdl ily
collected and archived by the United States Geological Survey (USGS). In manf
cases, other federal agencies, state and local agencies and others cooperate
with the USGS in this data collection. Since it established its first stream­
gage in 1889, the streamqage network of the USGS increased through 1980, and
has declined since then.

The total number of continuous :3nd pal-tial-Tecol-d streamgages in the lJlli I'ed
States with data archived by the USGS declined from 16,697 in J980 (Gilbert and
Buchanan, 1982) to 13,217 in 1985 (Candes de la Ton-e, 1985), a decline of 2n~

in five years. In the 17 western states, excluding Alas~a and Hawaii, the
6,559 stations operated in 1980 (Gilbert and Buchanan, 1982) declined to 5,346
by 1985 (Condes de la Torre, 1985), a similar 20% drop.
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• The vast majority of the streamgages in the United States are operated by the
USGS. In 1984, for example, the USGS operated 7,002, or 93% of. the 7,492 daily
record stations. With a very few exceptions, the streamgages operated by the
USGS are a cooperative effort. That is, a local sponsor pays for part of the
operation of each station. For this reason, the addition or removal of a
streamgage from the network is generally decided by the local sponsor, so that
there is no overall consistency to this aspect of data collection. It is
subject, in large part, to budget problems and political decisions made by the
thousands of local cooperating agencies.

Runoff from small IIlatersheds is impOl-tant for many purposes, including highl'lay
drainage design and urban drainage analysis, and runoff from them canrlot be
accurately extrapolated from data for larger watersheds because the rllnoff
processes and storms are different for small watersheds. Of 846,000
tr-iblttaries in the United States ~'lith drainage areas between one and bolO sqtlare
miles, fel'lel- than 60 were gaged (Riedl, 1987).
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IILB.l.b. SEDII'lENT DATA. Pal-ticularly in the arid and semi-arid l-egiolls
of the countl-)', sediment data are important to floodplain management. 1.1 the
17 western states excluding Alaska and Hawaii, there were 914 sediment gages
oper-ated by the USGS. This included only 19 sediment stations in A.-izona,
Nevada and Utah (Gilbert and Buchanan, 1982). By 1985, these 17 states had 619
sediment gages, a decrease of 32% in 5 years. There were some dramatic shifts
in the distribution of these gages: the number of stations in Arizona, Nevada
and Utah i ncn?ased from \9 to 58, INh i I e the number i n Texa~ dec,'eased f,'om 169
to 42 (Candes de Ia Torre, 1985) .

IILB.1.c. (·lATER QUALITY DATA. Data collection on surface I-I a tel q\'ality, a
factor in the preservation of natural values, has similarly declined in recent
years. In 1980, there L'Jere 9414 continuous recOl-d and long-teem statiolls oper­
ated by the USGS (Gilbert and Buchanan, 1982). Five years later, this nlllTlber
had dropped to 4166 stations, (Condes de la Torre, 1985), a deceease of 56~.

111.8.2. METEOROLOGIC DATA. The primary agency for the collection and
archiving of precipitation data is the National Weather Service (NWS). Data
from gages no t operated by the 1\1\,.)5 or some other agency recogni zed as competent
by the NWS is of little ~alue for hydrologic analyses.

TI\lenty-five years ago, the U.S. l~eather But-eau, now the Nl~S, planned for' one
peecipitation gage per 625 square miles for climatological purposes, of Wllich
they had about 80X. For hydro I og i c p\Jrposes, one gage ~~as eecommended fol'
every 100 square miles, and for thunderstorm analysis and flood warning, one
gage every square mile (Chow, 1964). By comparison, the almost lllli·tel-sally
used "Precipitation-FT-equency Atlas of the l~estern United States" published by'
the NWS in 1973, used data from only 38 recording raingages, a density of only
one gage pel' 3100 square miles. The I\I~JS operates only 29 such gages in AeizoTla
today. Thel-e at-e fewet- than 40 l'Il·IS l-ecOI-di ng raingages in Utah and r··le·!ada
(Reich, 1988).

III.B.3. CLH1ATOLOGIC DATA. Clim·3te I-ecol-ds in the United States are 'iel-y
neill, although there are efforts to e}:tend them back in time. One sllch shldy
used tree rings to estimate the '.'al-iability of annual rainfall in cenh-al
California. It concludes that while there have not been any long-term changes
in mean annual precipitation over the past 400 years, there have been wide
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sltlings in the variability of precipi tation over 20 to 30 yeal- periods. In
particular, the period 1920 to 1965 had low variability and low,precipitation.
Although many floodplain management concerns are not affected by anmlal precip­
itation, it is noted that, "110st of the population growth and dam cOl'cstrllction
have occurred since the last period of high variability. An increase in varia­
bility , and the associated increase in the uncertainty of water a~ailability,

could put serious strains on the water impoundment and delivery systems in the
area, especially if there is continued growth in population and water demand"
(Michaelsen, Haston and Davis, 1987).

•
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III.C. ANTICIPATED IMPACTS OF AN INADEQUATE DATA BASE ON FIOODFI AIN

~1ANAGEMEN T•

TILL1. FLOOD DAHAGES. Since the vast majority of streams in the add and
semiarid west have never been gaged, floodplain management for flood damage
I-eduction necessarily celies hea1jiJ~' lIpan cegional analyses and raillfall/"llnoff
analyses. Where regional analyses have been developed, the errOl estimates are
so large as to make them of no pcactical value. Similarly, the scalcity of
precipitation data of a quality suitable fOl' rainfall/runoff analyses make
their results questionable. Finally, thece is a great deal of evidence to
suggest that watershed and channel changes are changing so that any analysis
based on historic data of any kind may not be an adequate basis for many
aspects of floodplain management, including land use management in floodplains,
planning for structural flood control, floodplain construction, stol"IHHater
management and flood warning.

Problems in the estimation of flood peaks are readily apparent in the pi Esent
combination of methods (and the assumptions they are based on) and available
data.

A measuce of the problems in estimating flood peaks is the uncertaint~- i'1 r.he
final results, expressed in terms of confidence limits. The quanti ty of floH
for a given recurrence interval in a particular analysis is the best estimate
of that flow. The confidence limits tell us how good that estimate is.

An e)(ample is cited to dernonshate the magnitude of the error potential i'1
hydrologic methods. In Arizona, llIultiple regression techniques I-jere appl ied to
data from 221 streamgages and their watersheds to find the hydrologic para­
meters which best describe (predict) flows for various recurrence intervals.
Regression equations were developed for the 2, 5, 10, 25, 50, 100 and 500 year
floods on ungaged watersheds (Roeske, 1978). The Standard Error of Estimate
(SEE) for 100 year flood peaks in the six regions in Arizona range from 45~: to
91~C That means that the gaged data for only 68% of the gages in one of the
regions fall within 9l't: of the value computed by the equation. The llngaged
sfreams to \'Ihich the method is to be appl ied cannot be expected to bE an~' (/10.-10'
accurate. A 100 year flood estimate of 10,000 cfs implies only a 68~ proba­
bility that the "true" 100 year flood is between 900 cfs and 19,100 cfs. This
analysis estimates that 16% of all streams which have an estimated 100 yea.
flood peak of 10,000 cfs have an actual 100 year peak greater than 19,100 cfs.

In the arid and some semiarid areas of the country, the effects of sediment
transport and changes in runoff chacacteristics due to watershed use ha~e all
but overshadowed all efforts at floodplain management. In stream reaches where
the channel changes during a flood event or between events, flood elevations
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• cannot generally predicted accurately without including a sediment anal~sis or
other sophisticated technique to estimate the impact of these c~anges on flood
elevations. In a channel estimated to have a capacity of about 40,000 cfs at
Tucson (AZ), scour during a flood of 52,700 cfs lowered the channel bottom
enough that overbank flooding did not occur. A 1980 flood in the Gila River
dm·mstream from Phoenix (AZ) deposited over ten feet of sedimellt in the main
channel, causing the 100-year flood discharge to flood the 500-year floodplain
as it was calculated using an assumption of a stable bed.

Climate change, whether a change in temperature or precipitation, may have
dramatic effects on floods and natural values in floodplains. In the hottest
arid regions of the nation, a temperattlre increase of only 2 degrees C l'JOllld
result in zero l-unoff from from 16" of annual precipitation (Revelle al1d
Waggoner, 1983).
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Ilncertainties in the rainfall data also come into play. In a rece.-.t study in
Clark County (Las Vegas), NV, storm depttls from the NOAA Atlas, the standard
source of such data throughout the nation, were determined to be 44% low for
lOO-year storms Iflith less than three hOHr duration (Paulson and 8a>:, 1986).

Current and seasonal data are also used for short-term runoff forecasts for
water supply. These data are also used to predict seasonal range conditions.
Both inflow to reservoirs and range condition in upstream watersheds may be of
great importance to floodplain managers .

For floodplain management, it is generally assumed that climate is cons~ant,

that is, the conditions IfJhich have been obser'Jed and recorded in ,'ecent, history
l-lill persist. Recent advances in certain scientific fields, incl1lding dendro­
chronology and flood paleontologv have provided evidence that climate is /lot so
stable. Climatic change would have a significant impact on flooding and flood­
plain management. 1,1 fact, a I-ecent study was fOl-ecasts increased atmosphel-ic
carbon dioxide, which would lead to temperature increases and decreased precill­
itation in the United States Weller et.al., 1983), (l,Jaggonel-, 1983), (Revelle
and l,Jaggoner, 1983), (Reve 11 e, 1983).

All of these uncertainties point to an inability to manage floodplain de,,'elop­
ment for the purpose of damage reduction. Where there are large el-rOI'S in the
estimates of flood peaks, development may be gl-ossly overbuilt 0'- stlbject to
freqllent flooding. Where there is llncel-tainty about future hydl-ology 01

changes in the stream channels, floodplains cannot be properly delineated.
t-lost of these uncertainties can only be reduced by an increased nlJmbel- of data
collection points and/or longer records.

III.C.2. ANTICIPATED IMPACTS ON MANAGEMENT OF NATURAL VALUES.

Because I-later is generally the limiting factor in the maintenance of lIab.II'al
floodplain values in arid areas, any changes in precipitation or nmoff are
critical to these values. To the extent that the groundwater and su.-face water
hydrology cannot be accurately forecast, managers of fisheries, riparian Ilabi­
tats and other natural floodplain characteristics will be limited in their
ability to protect them. These limitations can be reduced by an increased
number of data collection points andlor longer records.
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Some Important Legal Decisions

by

Gay Havens and James E. Slosson

Archer v City of Los Angeles (1941) 19 Cal. 2d 19

Lower Bologna Creek (Marina Del Rey) upstream development
increased flow, velocity, & peak; lower area agricultural land
(in 1940) flooded.

•

•

••
•

Findings

•

•

•

•

"common enemy doctrine" which permits landowners to
divert floodwater

downstream owner has no right of redress for injury
to land caused by improvements made in the watercourse
by an upstream owner to protect upstream land even
though the channel is inadequate to accommodate the
increased flow of water resulting from improvements

straightening, widening or deepening a channel to
improve drainage does not entail diversion

gathering surface waters which flow in no defined
channel and discharging them into the stream that
is their natural means of drainage even though
stream is inadequate to accommodate increased flow is
permissible for upstream owner to do

•

•

Albers v County of Los Angeles (1965) 62 Cal. 2d 250

The 102 property owners in the area now known as the Portuguese
Bend Landslide contended, among other things, that the County
of Los Angeles caused the landslide by the construction of an
extension to Crenshaw Blvd. (specifically by the addition of
fill at the head of the landslide)

Findings

•
•

•

•

•

the immediate and proximate cause of the landslide
was the road building activity of the County on
Crenshaw Boulevard

County is therefore liable for damages

....-~ ... --",. -". ---- '~_.~,"'""':---"'" ·• ....:·~i·



( 2 )

Keys v Romley (1966), 64 Cal. 2d 396

The facts in this case involved surface waters (rather than a
natural watercourse) and an upper landowner changing the natu­
ral system of drainage

Findings

••

e.
•

•

•

rule in California has been that the upper landowner
is entitled to discharge surface waters from his land
as the water naturally flows, but is liable for damage
caused by discharge in an unnatural manner, i.e. each
owner's duty was to leave the natural flow of surface
water undisturbed

modified the above rule by adding a requirement of
reasonableness holding that:
- no party (upper or lower) may act arbitrarily and

unreasonably

•

•

- everyone must take reasonable care in using his e _.
property to avoid injury to adjacent property
through the flow of surface waters

- failure to exercise reasonable care may result in
liability by an upper to a lower landowner

- it is duty of any person threatened with injury to
his property by the flow of surface waters to take
reasonable precautions to avoid or reduce any actual
or potential injury.

- if action of both upper and lower landowners are
reasonable and necessary, then the injury must be
borne by the upper landowner who changes a natural
system of drainage

•

•

•

•

•

•



•

••
•

( 3 )

Rowland v Christian (1968) 69 Cal. 2d, 108

Action for damages for personal injuries caused by a defective
fixture in an apartment occupied by defendant

Findings

•

•

• it is a question of fact whether a landowner has
acted reasonably, to be resolved in each case by
considering all circumstances including such factors
as the gravity and foreseeability of the harm, the
utility of the conduct, and the purpose or motive
with which the landowner acted

••
Holtz v Superior Court (1970) 3 Cal. 3d 296, 306-307

Plaintiff's property was allegedly damaged by the excavation
and construction work by defendant City and County of San
Francisco for underground rapid transit system.

•

•

•

•
•

•

Findings

•

•

•

•

whether foreseeable or not, physical injury to real
property proximately caused by a public improvement as
deliberately designed and constructed is compensable

Archer v City of Los Angeles should not be read to
eliminate a reasonableness requirement on the con­
struction of upstream improvements

the "privilege" to erect flood control measures
recognized by the Archer exception is not necessarily
an "absolute privilege", but in many instances is only
a "conditional" one

when a public agency is engaged in such "privileged
activity" as the construction of barriers to protect
against flood waters, it must act reasonably and non­
negligently.

--_ .....~-..----:--



(4) •

Sheffet v County of Los Angeles (1970) 3 Cal. App 3d 720 •

•
A new subdivision was created above an older section in
Pasadena. The storm drain design in the new subdivision caused
the already developed homes below to become flooded when they
had never experienced flooding before.

•
Findings

• imposes inverse condemnation liability on a public
entity which has approved and accepted, for a public
purpose, work performed by a subdivider or private
owner of property

•

•
Blau v City of Los Angeles (1973) 32 C.A. 3d 77

Plaintiffs sued City of Los Angeles to recover for damage
caused by landslide, alleging that faulty construction of
streets by original owner and alter dedicated to City contrib­
uted to landslide

Findings

••
•

•

•

recognizes concurrent causes: if there is more than
one substantial factor or cause of damage, each impor­
tant causal element may produce legal liability not­
withstanding the contribution of others

when public entity approves and accepts a public
improvement constructed by a private party, the public
entity and not the private party is liable for damages

•

•

••
•



•

••
•

( 5)

Ducey v Argo Sales and State of California (1979) 25 Cal. 3d, 707

State was held liable for damages in an accident resulting from
its failure to correct a dangerous condition (no median bar­
rier) on public highway (Nimitz Freeway in S.F. Bay Area)

Findings

•

•

•

•

•

state was held negligent in not constructing median
barrier and such negligence was the proximate cause of
injuries

rejected contention that barrier was too costly to
construct

failed to take corrective action (mitigation) after
informed and/or "put on notice" of hazard•

••
•

•

Hill v People ex reI. Dept. of Transportation (1979) 91 Cal.
App 3d 142

Suit was brought against State by motorist who was injured when
her vehicle was struck by a tractor-trailor's oversized load,
for which CalTrans had issued a transport permit and prescribed
a permissible route. One overpass on the prescribed route was
too low, the load struck the overpass and fell to the highway
and struck defendant~s vehicle.

Findings

•

•
•

•

• immunity for liability by governmental agency for
injury caused by issuance of a permit DOES NOT apply
if the issuance of an approval creates a dangerous
condition on the government's own property



( 6 )

First Evangelical Lutheran Church v Los Angeles County (1980)
Superior Court of California, Los Angeles County No. C
273 634 and U.S. Supreme Court (1978)

A high intensity storm in 1978 preceded the summer before by a
brush fire resulted in a massive debris flow and flood which
inundated the community of Hidden Springs (a church camp) located
in the San Gabriel Mountains north of Los Angeles. All of the
community structures, which were located within the boundaries
of the 50-year flood event, were lost as well as were the lives
of thirteen people. Plaintiffs in the Superior Court Case (No
C 273 634) argued that the County should have constructed a debris
basin to prevent the flood. Later, and after the Superior Court
had dismissed the County, the church (plaintiffs) applied for a
permit to reconstruct at the same location; however a change in
zoning by Los Angeles County related to floodplains prohibited
reconstruction in the area. Plaintiffs argued that the change
in zoning after the disaster was a taking of property. This
(the later) case ended up in the U.S. Supreme Court.

•

e.
•

•
Findings by the Los Angeles Superior Court

• Los Angeles County was held not liable for damages
based upon the following facts:

because the brush fire had completely denuded most of
the watershed, the debris production exceeded 400,000
cubic yards of sediments, and a dam for such debris
would have been of such a magnitude as to require
approval by the State Division of Safety of Dams.
Time for analysis, design, approval, and construction
exceeded the time between fire and flood

the debris basin would have had to be built upon the
land of the U.S. Forest Service

the structures were located in a designated 50-year
flood plain

the people were warned of the imminent peril by the
L.A. Sheriff, but they did not leave

•

e·
•

•
Findings by the U.S. Supreme Court

see synopsis by John Kusler, attached

•

•

•

ruled only on the issue of the remedies available
to the Church IF the zoning regulations were a taking

reversed the California court decision and held that
IF the regulations were unconstitutional as a taking,
L.A. County would be responsible for temporary damages

remanded the case to the California courts to
determine on facts whether a taking of property had
occurred.

•

•
•

•
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••
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( 7 )

Sprecher v Adamson Companies (1981) 30 C3d, 358, 178 CR 783

Uphill landowner's (Adamson's) Property in Malibu contained an
active natural landslide which he knew about but which both
parties agreed had not been aggravated or caused by any action
of Adamson. In March 1978, heavy rain triggered a major slide
which damaged Sprecher's home

Findings

•

•

••
•

•

•

••

•
•

•

•

•

•
•

•

reversed the common law rule that a landowner ·has no
duty to remedy a natural condition of land in order to
prevent harm to adjoining landowners

applies general tort principles that everyone is
responsible for injury or damage caused by negligence

the distinction between artificial and natural
condition should be rejected when implying duty of
reasonable care

duty to exercise due care can arise out of posses­
sion alone

appellate court agreed with the Superior Court

State Supreme Court reversed appellate Court and
returned case to lower court (Superior Court) for
rehearing

later the Superior Court rehearing the case
dismissed Adamson because the plaintiffs had acted to
prevent Adamson from mitigating the landslide prior to
failure (in 1960's)



( 8 )

Linvill v Perello (1987) 189 Cal. App 3d 195

Plaintiffs (downstream owners) sued for personal injuries and
property damages allegedly caused when defendants (upstream
owners) constructed a levee on defendant1s property which div­
erted the direction in which floodwaters flowed.

•

e.
Findings

•

•

•

•

•

rejects a rule from Archer v. City of Los Angeles
that upstream flood control improvements are not sub­
ject to the principles of ordinary negligence

a property owner must act reasonably under all
circumstances when building barriers to protect his
property from damage by floodwaters

everyone is responsible for an injury caused by his
want of ordinary care or skill in the management of
property

an upstream landowner has no absolute right to
protect his land from floodwaters by constructing
structures which increase the downstream flow of water
into its natural watercourse, but is instead governed
by ordinary principles of negligence and reasonable­
ness

overrules Archer

•

•

•

e·
Ektelon v City of San Diego (1988) California Court of Appeal,

Fourth Appellate District, Division One D002575

Several commercial property owners and renters sued an
upstream developer and the City of San Diego for flood damages

•
Findings

•

•

•

•

an upstream landowner has no absolute right to
protect his land from floodwaters by constructing
flood control structures which increase the downstream
flow of water into its natural watercourse, but is
instead governed by the ordinary principles of negli­
gence

local government must consider downstream
consequences and take action to prevent damage

if upstream owner modifies stream, he must consider
downstream consequences

sent case back to trial court to be reheard without
using Archer

•

•

•e
•
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(9 )

"Food for thought" item

Jail sentences of up to five years and restitution
for $17 million have been ordered by a judge in Trento, Italy
as a settlement of a dam collapse that killed 269 people in
1985. The court convicted 10 men of manslaughter because they
were responsible for operating or conducting periodic safety
checks on the earthen dam.

(from U.S. Water News, Oct. 1988)
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sider how those damages would be measured.
The Court remanded the case to the

California courts to determine on the
facts whether a' taking of property had
occurred. .

SIGNIFICANCE OF 'J.1lE CASE
Although it is important, the case is

not the landmark decision "for which the
developers have been waiting". It is a
highly technical case addressing a single,
narrow issue - available remedies for a
taking. It is also a highly complicated
~~se which raises more questions than it
answers. The confusing majority opinion
written by Chief Justice Rehnquist is dis­
sected in a scathing dissent by Justice
Stevens which describes the case as a
"loose cannon" likely to result in a great
deal of "unproductive litigation". The
0nnfusing nature of the decision and the
many unanswered questions detract substan­
tially from its precedent value.'

What did the Court say in the case?
The Court:

- DID Nor HOLD THAT THE LAND USE REGULA­
TIONS IN QUESTION WERE A TAKING. As noted
by Chief Justice Rehnquist in the majority
decision, "We have accordingly no occasion
to decide whether the ordinance at issue
actually denied appellant all use of its
property or whether the county might avoid
the conclusion that a compensable taking
had occurred by establishing that the
denial of all use was insulated as a part
of the State's authority to enact a safety
rp.e:ulation."

DID Nor HOLD THAT ANY OTHER SPECIFIC
l...AJ'ID USE REGULATIONS ARE A TAKING.

- DID Nor FORMULATE A NEW TEST FOR TAK­
ING. There is not much discussion of the
test for taking, but Justice Rehnquist
emphasizes the denial of "all use of
property" test for taking which has been
cited by the U.S. Supreme Court, and other
courts in recent years.

- DID Nor OVERRULE ANY EARLIER CASES OF
THE S~lli COURT. The case, therefore,
must be read in conjunction with earlier
cases. As recently as March 9, 1987, the
Court in Keystone Bituminous C~al Asso­
ciation vs. DeBenedictis held that a high­
ly restrictive Pennsylvania subsidence
statute and regulations which prohibited
the eA~raction of coal which could cause
subsidence in certain circl~tances were
·OT A TAKI~G OF PROPERTY. On December 4 ,

1985, the Court unanimously held, in U.S.
Ys. Riverside Bayview Homes, that Section
40~ ~etland regulations were not, on their

Cont. next page
• :-".~-.- :,":--.-. --;- .~.... --,:,:";':':- ."7" ~'-~-:-.':-:-~.\.:''':''-;--

THE "TAKING ISSUE" AND FIRST EVANGELICAL
LUI'HERAN CHURCH VS. :La3 ANGELES CXXJNTY .

This article f.'aS prepared for the Asso­
ciation by Jon Kusler, Attorney At Law.

With considerable excitement but
little understanding of the technical
issues, newspapers across the country
announced on the morning of June 10th a
U.S. Supreme Court decision - First Evan­
gelical Lutheran Church vs. Los Angeles
County. Unfortunately, a mnnber of law­
yers who had not even read the case des­
cribed it to papers as a landmark decision
of the most ominous proportions, adding to
public misunderstanding and confusion.

What did the case hold? What did it
change? What actions should wetland and
floodplain managers take in light of the
case?

THE CASE
In 1978 a severe flood in Los Angeles

County destroyed an outdoor recreation
camp for handicapped children owned by
First Lutheran Church. Shortly thereafter,
LA County adopted interim floodplain regu­
lations prohibiting reconstruction and new
construction in the area. The Church sued
~he County based on several theories with
the principal claim that the regulation
was a taking of property.. First Lutheran
1'l.1 so claimed the flooding had been caused,
in part, by cloud-seeding by the County. .

The single issue in the case which
was appealed to the U.S. Supreme Court was
very narrow and had to'do with the legal
remedies available to First Lutheran
Church IF the regulation~ were a taking.
THE CASE NEVER WENT TO TRIAL ON THE FACTS
AND THE VALIDITY OF THE FI..JX)DPLAIN REGU­
LATIONS WAS NEVER DEI'ER11INED BY THE WWER
CCiJRTS OR THE SUPREME CCiJRT. The lower
California court held that; as a matter of
law based upon earlier California cases,
the church could not possibly recover dam­
ages for a temporary taking. IF the reg-

·ulations were a taking, . the only remedy
for the landowner was to have the desired
permit issued or the regulations changed.
This narrow ruling with regard to poten­
tial remedies was affirmed by California
courts and appealed to the Supreme Court.

The U.S. Supreme Court, faced with
this h)~thetical taking, reversed the
California court and held that IF the reg­
ulations were unconstitutional as a tak­
in2:, LA County would be responsible for
TE1POR~Y DAMAGES. The Court did not con-

,'-' .,
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•

Fourth, take the normal precautio.
to avoid a "taking" which many of you ha
been using for years, particularly whe •

- land values are high and· impacts on the
landowner are particularly severe.

1) Provide a variance or "special per-
Init" procedure in regulations, since such
provisions are very rarely held to be a
tal{ing on their face and they provide the
re~atory agency with an opportunity to
deal with extreme hardships.

2) Emphasize health and safety consid­
erations, prevention of water' pollution
and prevention of nuisances in your regu-
'lations and in your written findings for
individual permit denials. Regulatory
actions tied to these objectives have not
been held a taking.

3) Tie in your regulations with national
or statewide programs such as the Federal
Flood Insurance Program. Courts have been
particularly willing to sustain such reg­
ulations.

4) Apply large lot zoning (e.g., 2-10
acres) to floodplain- or wetland areas
where appropriate or possible because
courts have held that regulations which
permit some reasonable use on an~~ti_
property do not take property. •

5 ) Document with particular care t
need for the regulations and the reasons
for your permit ,denials in urban or other
settings where land values are very high.

6) Encourage preapplication meetings by
permittees so that mutually acceptable
project designs can be formulated.

7) Apply your regulations in a consis­
tent and equitable manner. Ma.-..;:imize the
opportunity for notice and public hearing.

8) If you adopt a moratorium, do so for
a fLxed period' and make sure the reasons
are clear and legitimate. .

9) Coordinate regulatory, tax and public
works policies to insure that the fiscal
burden on landowners for' community ser­
vices is consistent with permitted uses.

10) Apply, in extreme circumstances,
transferrable development rights to help
relieve the burden on landowners.

11) Use acquisition rather than regula­
tion where active public use is needed
for land or a single landowner or group of
I wldowners must bear disproportionate
burdens for the public good.

From a legal perspective, not I1IUCh
has changed. Be reasonable! Be COnfide.

.4 more extensi ..."e analj-si s wi th case sig
prepared b.v Kusler is altailable through
tile ASFR>l Executi ..."e Office.

face, a taking of property, nor that just
being subject to regulations is a taking.

In these and other cases the Court
has steadfastly held that:

- regulations adopted for a valid public
purpOse may substantially reduce land
values without a taking;

impact of regulations on an entire
property must be evaluated in determining
whether a taking has occurred;

public safety and the prevention of
nuisances is a paramm.mt concern of gov­
ernment and no landowner has a property
right to threaten public safety or' cause
nuisances;

regulations are, in general, a taking.
only if they deny "all use" or all "eco­
nomic use" of an entire property including
"investment backed expectations".

Although the First Lutheran Church
case deals exclusively with remedies,
SHOULD A TAKING OCCUR, it is significant
in some respects. The case: .

MAY CREATE FDLITICAL PROBLEMS, not for
what it says but for what uninformed
developers, legislators, and the general
public think it says;
- RAISES THE KlSSIBILITY THE REGULATORY

AGENCIES MAY HAVE TO PAY TEMPORARY DAMAGES
FOR CERTAIN HIGHLY RESTRICTIVE REGULATIONS
THAT ARE ULTIMATELY HELD TO BE A TAKING.
But the Court leaves an array of tman­
swered questions here.
WHAT ACI'IalS S1KXJW WETLAND AND FUXJDP!AIN
MANAGERS TAKE IN LIGHI' OF 11lE CASE?

First, stay calm. View the case for
what it· is and is not. Remain confident
that soundly conceived floodplain and wet­
land regulations will continue to be sus­
tained at all levels. There' have been
hundreds of state and federal court deci­
sions holding floodplain and wetland regu­
lations valid over a period of years and
only a few invalidating regulations as
applied to particular property. These are
undisturbed by this decision. It is
almost certain that even the extreme regu­
lations involved in this case will be sus­
tained once they are tried on the facts.

Second, ask any landowner or lawyer
citing this case if they have actually
read the opinion. If they claim that it
holds wetland or floodplain regulations in
general, or even the ones in this case,
unconstitutional, it is likely they have
not read the case.

Third, if you as a regulatory agency
wish to minimize any change of "taking" ,
emphasize performance standards in your
wetland and floodplain regulations.

•..• I
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( 10)

O'Hara et al v. Los Angeles County Flood Control District
(1941) 19 Cal. 2d 61

Flood control district replaced low permeable dikes that
bordered a river with improvements that were constructed for
flood control. These improvements increased the velocity of
water in the river and obstructed drainage of surface waters
into the river. Plaintiff's land was flooded during a rain­
storm by surface waters which were prevented by the improve­
ments from draining into the river and by water in the river
bursting through the banks.

Findings

•

••
•

•

•

•
•

•

•

•

•

Lower riparian owner has no redress from injury to
his land caused by improvements in the stream when
there has been no diversion of water out of its natu­
ral channel

Private landowner may not obstruct flow of surface
waters that naturally drain across his property from
adjoining land

A governmental agency in constructing public
improvements may validly exercise its police power
(eminent domain) to obstruct flow of surface waters
not running in a natural channel without making com­
pensation for resulting damages

.._•• _; .-0,.--:



( 11)

Shaeffer v. State of California (1972) 22 Cal. App. 3d 1017

Plaintiffs sued State to recover for alleged flood damages dur­
ing construction of a flood control project in Yuba County

Findings

•

• •

•
• if flood control improvements do not subject a

landowner to any additional flooding than would have
occurred without the improvement, State incurs no
liability •

•Pagliotti v. Acquistapace (1966) 64 Cal. 2d 873

Upper-ground owner (plaintiff) in Santa Barbara built apartment
units and a parking area on previously unimproved land. The
parking area was bounded by a 6 11 berm which channeled surface
waters across lower ground owner's property through a defined
swale. The surface waters were necessarily increased by the
improvements and instead of spreading fan wise across lower
property as in the past, now flowed in a concentrated manner.
Lower property owner (defendant) constructed a berm (small
dam)to block water from flowing onto defendant thus blocking
flow and causing water to back up onto plaintiff's property.

••
•

Findings

•

•
•

•

Upper ground owner had no alternative method of
disposing of surface waters except across lower
owner's property

defendant enjoined from blocking flow

Plaintiff was allowed to build (and pay for) ditch
across lower owner's property and to maintain it

Action by plaintiff was reasonable

•

•

•
•

•
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( 12 )

Helix Land Co., Inc. v. City of San Diego (1978) 82 Cal. App.
3D 932

Helix owned land in the Tia Juana River Valley adjacent to the
Mexican border. The U.S. and Mexico entered into a treaty to
build a flood control channel along the river. Along with the
construction of the flood control improvements, the City of San
Diego enacted new zoning ordinances for lands within the flood
plain. Helix alleges that the zoning ordinances were a proper­
ty-taking device rather than a regulation of the use of land.

Findings

•

••
•

•

•

•
•

,

•

•

•

Mere reduction in market value as a result of zoning
change does not result in inverse condemnation

Zoning was required by the Federal Flood Plain
zoning requirements and was not done arbitrarily by
the City .



The LaTIJ ill California

[1-3] The rights and liabilities of ad­
joining landovmers in California with re­
spect to the flow of surface waters, have
generally been determined .by the rule of
civil law, CUJua curril ct debel curn:rc fli'

currerc solebat.- The civil law rule was
first adopted by the Supreme Court of Cali­
fornia in 1873 (Ogburn ". Connor (1873) 46
Cal. 346), and has been generall)' recog­
nized as the prevailing la,,;' of surface wa­
ters in the state ever since. (See, e. g.,'
Archer v. City of Los Angeles (1941) 19'
Cal2d 19,27, 119 P.2d ]; LeBrun Y. Rich­
ards (1930) 210 Cal. 308, 313-314, 291 P.
825,72 A.L.R. 336; Heier v. Krull (1911)
160 Cal. 441, 444, 117 P. 530; Los Angeles
Cemetery Ass'n v. City of Los Angeles
(1894) 103 Cal. 461, 466--467, 37 P. 375;
McDaniel Y. Cummings (1890) 83 Cal. 515,
519, 23 P. 795, S L.RA. 575; Voight v.
Southern Pac. Co. (1%1) 194 Cal.App2d
Supp. 907, 909-910, 15 CaI.Rptr. 59; Gone!-
]a v. Cit)' of Merced (1957) 153 Cal.App2d
4-1, 51, 314 P 2d 124; Andrew Jerg-ens Co.
". City of Los Angeles (1951) 103 CaI.App.
2d 232, 235, 229 P 2d 475.) Under our civil
law rule the owner of an upper, or domi­
nant, estate is entitled to discharge suriace
water hom his land as the water naturally
flows. As a coroliary to this, the upper
owner is liable for any damage he causes
to ad,iacent property Ly the discharge of
water i~n unn~tu;-al manner. ]n essence, J
each pr(J~::rty owner's duty is to lea\'C' the
natural flO\\' of ~urfacc: water undisturLc';.

t. """atcr ron~ and oo~bt til TUn II~ I: h
IICCtlstomcil to rur. ... For diec:us6ioll of ti.ol
l'ari} Lo&:iisl. oriMI; c~ thil phra~~. IN

mel. '''aterl: Amcril':lD L:l~ an,] Fn'ncL
AutiJorl" ClPlltl Ilupr:.. 3:; ll::.n·:lril LIl?:
lanel'" lZ::. IT-i.
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GOALS AND OBJECTIVES

OF

ARID REGIONS COMMITTEE

Terri Miller, Arizona, Chair

PURPOSE: Improve flood hazard management techniques within arid
regions.

1.1 Develop specific goals and objectives for each
subcommittee.•

Goal 1. Strengthen subcommittee goals and objectives and
participation.

•
1.2 Coordinate activities with other sUbcommittees.

1.3 Provide periodic updates for Arid West Newsletter.

2.1 Identify research projects to address problems
associated with western flood hazard areas •

2.2 Inform research institutions and appropriate federal
agencies of the research needs.••

Goal 2. Develop lines of communication between researching data
collection agencies and local floodplain administrators.

•
2.3 Identify data needs of local floodplain administrators.

2.4 List source of data collected by various agencies.

2.5 Develop catalog and resource center for information
collection.

• Goal 3. Develop interim methodologies and guidelines for
management of western flood hazard areas.

•

•
•

•

3.1 Review existing models, mapping procedures and local
regulations for effectiveness and applicability.

3.2 Identify advantages and disadvantages of existing
procedures and regulations.

3.3 Add collected information to resource center.

Goal 4. Organize and conduct technical meetings for information
exchange.

4.1 Organize a conference for Fall of 1988 .

4.2 Organize a meeting of the subcommittee chairs.



Goal 5. Develop bibliography by topic of unique hazards in the
west.

•
5.1 Collect published and unpublished information on

management of unique hazards.

5.2 Categorize documents by hazard consistent with
subcommittee designations.

5.3 Publish catalog of information available from resource
center.

Goal 6. Develop proposed standards for adoption and promulgation
by the ASFPM.

•
6.1 Develop standards for each subcommittee.

6.2 Review and recommendation by committee. •

Goal 7. Assist FEMA in the publication of a handbook on
standards for development in unique hazard areas, in a
format which can be updated periodically.

•

••
•

•

•

•

•
•

~'. -.. - .. ...: t~; . -.• ": '--'-'''''.. : ..~'. '., .}"-:C"



•

•

DEVELOPMENT STANDARDS SUBCOMMITTEE

DEFINITIONS

Distributary Flow: A distributary flow area is characterized by
flows emulating from a single source which often split and develop
independent branches with independent floodplains that may join,
re-split and then rejoin in many combinations as the flows
continue downslope; may have large areas of sheet flow and high
sedimentation rates.

Subgroups of Distributary Flow Areas

•

•

1.

2 .

New - characteristics include gully and rill formations that
are non-stable and extremely shallow. New areas would be
subjected to sheet flow and the distributary flow patterns
would be constantly shifting even during relatively low flow
events.

Young - characteristics include more definition in location
of distributary flow channels although major shifting can
still occur during medium heavy flow events.

••
•

3. Old - characteristics include stable channel locations, well
incised and subject to changes only in massive flow events.
Still retains distributary patterns but ridges are not as
susceptible to sheet flooding.

Mass Movement of Materials: An area of mass movement of materials
is characteristically a non-riverine system where flows contain
enough solids so flows cease to act as water but where water is
still the primary means of transport. Mass movement areas are
typically found where slopes are greater than 5%. Flow events of
mass movements of material are precipitation initiated.

Subgroups of Mass Movement of Material Areas:

•

•

1.

2.

Fine grained - characteristically where the majority of the
flow mass is composed of silts, clays and fine grain~d

sands.

Sands and gravels - characteristically where the majority of
the flow mass is composed of coarse-grained sands and
gravels.

•

•
•

3. Cobbles and boulders - characteristically where the majority
of the flow mass 1S composed of cobbles and boulders.

Unstable Channels: An unstable channel area is characteristically
a r1verine system subject to vertical and horizontal movement
through scour and deposition. Low flows in the system may exhibit
large horizontal movements within a meander belt or terrace. The
system may consist of many channels with only one floodplain
(braided).
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ANNOUNCING

STREAM CORRIDOR MANAGEMENT AND STORMWATER

Sponsored by

Environmental Protection Agency

Association of State floodplain Managers

Emphasizing

Multi Objective Planning

Natural and Grass Channels

flood Loss Reduction

Preservation of Riparian Habitat

TO BE HELD AT THE HILTON INN

IN COLORADO SPRINGS, COLORADO

MARCH 15 AND 16, 1989

for more Information Contact:

Eve Gruntfest, Stormwater Conference Coordinator
Department of Geography
University of Colorado
Colorado Springs, CO 80933
719-593-3513

Jon Kusler, Stormwater Conference Program Coordinator
J.A. Kusler Associates
P.O. Box 2463
Berne, NY 12023
518-872-0588
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Definitions of Flash Floods

Carole J. Huber and Eve Gruntfest
De~artment of Geography
Un1versity of Colorado

Colorado Springs, CO 80933-7150

Do We Need a Definition?

Schwartz and Dingle (1980): NWS in 1979 defined a flash flood as
"a flood which follows the causative event (such as excessive
precipitation, dam failure, ice-jam breakup) within a few hours."
Glossary of Meteorology in 1959 defined a flash flood as "A flood
that rises and falls quite rapidly with little or no advance
warning, usually as a result of intense rainfall over a
relatively small area." Schwartz and Dingle contend that of the
more than 1000 significant flash floods, all have met the NWS
definition but few the Glossary's - most common are synoptically
produced floods which have very different characteristics than
the rarer disastrous floods. "Treatment of all floods in an
identical manner takes away from the truly significant'ones, i.e.
the effect of the true flash flood warnings are diminished."
(p.254) still there are preparedness problems for the more
common not-so-flash floods. They suggest a new category: the
hybrid flood. " ••• all floods are not alike. The difference in
types of floods is so great that singular preparedness, forecast
guidelines, and warning procedures for them cannot adequately
encompass all of them." (p.258)

"We have to standardize classes of floods in term of their
potential impact. Broad terms, such as flash flooding, urban
flooding, small-stream flooding, drainage flooding, and river
flooding, need to be standardized to facilitate community
response as well as hazard assessment." (u.s. Department of
Commerce, 1978, p. 37)

1. Short Time/High Velocity (too much water, too little time)

"Flash flood is a flood that occurs in a short time (minutes
to hours) after the causative event." (Hydrology Subcommittee of
the Federal Interagency Advisory Committee on Water Data, 1985,
p. 87)

"A flash flood is a local hydrometeorological phenomenon,
which allows short lead time for warnings." (Georgakakos, 1986,
p. 1236)

1
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"A flood which follows within a few hours of heavy or
excessive rainfall, dam or levee failure, or a sudden release of
water impounded by an ice jam." (u.s. Department of Commerce,
1980, p. 3; U.S. Department of Commerce, 1987, p. 4)

- "A flood that crests in a short length of time and is often
characterized by high velocity flow. It is often the result of
heavy rainfall in a localized area." (Federal Emergency
Management Agency, 1986c, p. 216)

"A flood that reaches its peak flow in a short length of time
(hours or minutes) after the storm or other event causing it.
Often characterized by high velocity flow." (Federal Emergency
Management Agency, 1986b, p. 162; U.S. Army Corps of Engineers,
1984, p. 11)

" ... a flood that follows the causative event (this might be
excessive rains, a dam failure, etc.) within a few hours. The
rise in runoff and stream levels is spectacular and produces
hydrograph traces that reflect an extreme jump in dischar~e

volume." (Congress of the United States, 1980, p. ix; Nat10nal
Science Foundation, 1980, p. 248)

"The united Nations' World Meteorological Organization (WHO)
(1981, p. 1) defines a flash flood as 'a flood of short duration
with a relatively high peak discharge.'" (Cahail, 1987, p.2)

"Flash floods are distinguished from general flooding by the
very rapid runoff of water following heavy rains." (Kircher, et
al., 1987, p. 118)

" ••• a flash flood takes place when this large volume of
rainwater quickly leaves the watershed of a river or stream as
runoff •••• Flash floods result when large volumes of rainwater are
deposited in such short periods of time that the ground cannot
absorb the water." (Bomar, 1983, pp. 63-64)

2. Specific Time Limits

six Hours

"In the united States, the National Weather Service has
adopted a more general definition of a flash flood as a flood
that follows the causative event within a few hours. For
operational purposes, floods occurring within six hours of the
causative event are considered flash floods (U.S. Department of
Commerce, 1982, p. 4-3)." (Cahail, 1987, p. 2)

2
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"For prediction and warning purposes, floods are classified by
NWS into two types: those that develop and crest over a period
of approximately six hours or more, and those that crest more
quickly. The former are referred to in this section as 'floods',
and the latter as 'flash floods.'" (White, 1975, p. 11)

Twelve Hours

" ••• the definition of a 'flash flood' varies considerably from
region to region in the u.s. Suffice it to say, a flash flood is
a flood that occurs in a short period of time. Flash floods can
occur in minutes or hours following torrential rains, a sudden
breech of a dam or a collapse of a levee. For the sake of
discussion in this paper, a flash flood is a flood which occurs
within 12 hours of the causative event." (Barrett, 1983, p.9)

" ••• the NWS working definition of a flash flood (heavy
rainfall within a 12-hour period that leads to the issuance of a
flash flood warning)." (French, 1983, p.585)

"There is no sharp distinction between floods and flash
floods. operationally, flash floods are floods that are short
fused and require the issuance of warnin~s by the local warning
and forecast offices rather than the reg10nal River Forecast
Centers (RFC) (NOAA, 1981a) •••• For the ~urposes of this work and
in accordance with the operational def1nition, the time interval
of 12 hours (see also Barrett, 1983) will be adopted as the upper
bound of the time interval between the time of occurrence of the
causative event and the time of occurrence of the flash flood at
a certain location••••

The adoption of the time interval of 12 hours to distinguish
flash floods from ordinary.river floods leads to the
incorporation of the so-called 'hybrid' floods (Schwartz and
Dingle, 1980) under the flash flood umbrella. The hybrid floods
are a cross between the true flash floods, with the celebrated
'wall of water' moving downstream, and the main stem floods of
large rivers. In most cases, a true flash flood upstream will
precede a hybrid flood at a location farther down the river ••.•

The proximity of several cities to headwater mountainous
areas and the short hydrologic response time of the developed,
near impervious, urban terrain, necessitates the inclusion of
urban flooding within the realm of flash flooding." (Georgakakos,
1986, p. 1233)

3. Raging Torrents/Walls of Water

"Others are flash floods - the result of heavy precipitation ­
raging torrents that rip through river beds and surge over their
banks sweeping everything before then ••• No stages can be forecast
in flash floods." (Federal Emergency Management Agency, 1986a, p.
2-1)
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"At the other end of the spectrum [from slow rise river
floods] are the highly localized cloud burst floods which may
come roaring out of a canyon in a breaking wave of water many
feet high, churning together mud, rocks and debris, moving
boulders and trees, and destroying manmade structures in their
paths, for example the Big Thompson flood of 1976." (National
Science Foundation, 1980, p. 14)

- "Other floods are sudden, resulting from heavy localized
rainfall. These flash floods are raging torrents which rip
through river beds, urban streets, coastal sections, and mountain
canyons after heavy rains, and sweep everything before them."
(U.S. Department of Commerce, 1981)

"Flash flooding involves an extremely fast rise in water
surface elevation and abnormally hi~h water velocity, often
creating a 'wall' of water and debr1s moving down the channel and
floodplain. Flash floods usually result from some combination of
intense precipitation, stee~ slopes, a small drainage basin, and
a high proportion of imperv10us ground surfaces. They often
occur in small streams that are normally shallow or dry and can
cause extensive damage .••. " (Federal Emergency Management Agency,
1985, p. 9)

4. Environmental Influences

- "Flash Floodin<1 occurs in all fifty states. Steeply sloping
valleys in mounta1nous areas are the most common setting, but
flash flooding can also occur in urban areas. Urban flooding is
an increasingly serious problem due to the removal of vegetation,
placement of debris in channels, construction of culverts and
bridges which constrict flood flows, paving and other replacement
of ground cover by impermeable surfaces which increase runoff,
and construction of drainage systems which increase the speed of
runoff." (Federal Emergency Management Agency, 1987, p G-2)

- "Due to the mountainous topography and high intensity rainfall
[characteristic of arid regions], flood velocities are often high
and flooding occurs suddenly. Rapid (flash flooding) causes loss
of life as well as increased property losses since automobiles,
materials, and other goods often cannot be removed as flooding
begins." (Kusler, 1986, p. 3)

Mountainous Terrain

" ••• flash floods which are an explosive development that
presents a particularly difficult problem in mountainous
terrain." (Changnon, 1983, p. 25)
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- "Flash floods are due to the fast runoff of water from heavy
rains in a relatively short time, and runoff is accelerated in
mountainous and narrow valley terrain." (French, 1983, p. 584)

Urban Events

"The other type of riverine flooding occurs in upstream areas
and poorly drained flat lands. These are due to intense
rainstorms. Their effects are intensified when the¥ occur over
an urban area where impervious surfaces produce rap1d runoff or
channel ca~acity is reduced. Urban areas also enhance
precipitat1on, particularly in heavier rainfall rates, bringing
additional floodin9 to urban and suburban areas, as well as rural
areas beyond the C1ty." (Changnon, 1983, p. 9)

"Perhaps the most common misconception is that flash floods
are largely rural events where a 'wall of water' comes roaring
out of mountainous terrain; killing local residents and
unsuspecting campers ••.•While such floods are significant, they
do not portray the true nature of the flash flood problem. On a
day-to-day basis, the flash floods at Kansas City, Missouri and
Austin, Texas are much more representative of the urban nature of
the hazard." (Mooney, 1983, p. 128)

"Catastrophic damages along relatively minor watercourses
result from the lethal combination of two well-documented
phenomena. First, small watersheds respond more dramatically
than larger ones to changes in land use (i.e., urbanization) in
terms of rapidity and volume of flood runoff. Sewering, paving,
and the buildin9 over the natural land surfaces cause a small
stream that dra1ns only a few square miles to become perceptively
more flashy and dangerous, while a larger stream with a watershed
of several hundreds or thousands of square miles is scarcely
affected by such land use changes." (Platt, 1987, pp. 5-6)

5
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Case Studies

Based on specific past flash flood events, the accumulated flash
flood definitions will be assessed. In each case the events will
be anal¥zed to evaluate the applicability of the different
definit10ns to that event.

criteria for Case Study Selection

There were four criteria for choosing the flash flood events:

1. We wanted recent flash flood events. We limited our
selection to events that have occurred since 1970.

2. We wanted a geographic distribution from throughout the
United states. Not only did we want to include events from
both the eastern and western U.S., but we searched for
events occurring in the areas represented by the different
meterological classification categories as discussed by
Maddox, et ale (1979) and Hirschboeck (1987).

3. Because we had decided to include dam breaks in our
definition of flash floods, we made sure to include at least
one event involving a dam break in our selection .

4. We based our selection on three available lists which
consisted of catastrophic flash flood events as defined by
different criteria. (1) The first, taken from French, et
al.'s 1983 article "Mortality from Flash Floods: A Review of
National Weather Service Reports, 1969-81," is a list of
flash floods occurrin~ between 1969 and 1981 which were
investigated by a Nat10nal Weather Service survey team. The
NWS sends a survey team whenever a weather related disaster
involves 30 or more deaths or more than $100 million in
property damage. (2) The second list, taken from Baker and
Costa·' s 1987 paper "Flood Power," is based on USGS data and
records the largest floods ever documented for a given size
drainage area and other large floods in different
physiographic areas of the united States. (3) The final
list, taken from Hirschboeck's 1987 paper "Catastrophic
flooding and atmospheric anomalies," is based on her
selection of catastrophic flood peaks from catalogs of
maximum floodflows. She compiled her list based on basin
size and geographic distribution and excluded events due to
dam breaks, snowmelt or ice jams.

We attempted to choose events which fulfilled our other
criteria and were included on as many of the above lists as
possible. However, we deviated from the events appearing on
the three lists in order to include some of the most recent
flash floods in the united States.

6
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possible Flash Flood Event Case studies

•
Location (Flood List*) Date Deaths Circumstances

•

1. Johnstown, PA (1,2,3)

2. Harrisburg, PA (1,3)

3. Buffalo Creek, WV (1,2)

7/20/77 76

6/24/72 118

2/26/72 139

11" of rain

19" of rain
associated with
Hurricane Agnes

4" in 2 days
dam break

4

•
Cheat and South Branch
Potomac Rivers, WV

5. Tulsa, OK

11/3-5/85

5/27/84 14

10" in 3 days

14" in 6 hours

7. Big Thompson, CO (1,2,3) 7/31/76 135

8. Bronco Creek, AZ (2,3) 8/18/71

9. EI Dorado Canyon, NV (1,2,3) 9/14/74 9••
•

6. Austin, TX (1)

10. Los Angeles, CA (1)

May 1981 13

Feb 1978 20

10" in 4 hours

12" in 4.5 hours

7" in .5 hours

6.2" in 12 hours
followed by dam
break

•

•

••
•

*The lists referred to are taken from the following publications
and are discussed on the preceding page:

1. French, J., et al. 1983. "Mortality from Flash Floods: A
Review of National Weather Service Reports, 1969-81," Public
Health Reports, Vol. 98, No.6, Nov-Dec, pp. 584-588.
2. Baker, V. and J. Costa. 1987. "Flood power,"
Catastrophic Flooding, L.Mayer and D. Nash, Editors, Boston:
Allen & Unwin, pp. 1-21.
3. Hirschboeck, K. 1897. "Catastrophic flooding and
atmospheric anomalies," Catastrophic Flooding, L.Mayer and
D. Nash, Editors, Boston: Allen & Unwin, pp. 23-55.
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SUMMARY REPORT

1987 ·1988

This Summary Report is a compendium of reports submitted to the Board ofDirectors and
membership covering the July 1987 through June 1988 fiscal year. It overviews some of the
past year's activities and accomplishments of the Association.

The major documents herein are the reports on progress toward achieving the goals and
objectives established at the beginning of the year. The Board of Directors adopted goals
and objectives to focus the efforts of the Executive Board. Each committee adopted goals
and objectives for its year's work, which were approved by the Board of Directors.

As the reports indicated, 1987 . 1988 was a year of significant accomplishments...by the
committees and the Executive Board. Members can be proud of your Association and of
the effort many of you put forth in any way, whether you helped a committee, assisted with
the conference, wrote a report or provided information and advice. Members should feel
free to suggest ideas for future goals and objectives. By focusing on member needs, we will
remain a strong and viable Association. This report also contains an outline of yearly
calendar events as well as a summary of our coordination with other groups.

Readers should also review the 1988 Membership Directory. It outlines next year's goals
and objectives as well as providing a list of all members. Additionally, it contains the
Association's policy on floodplain management in the nation. This and other information
is available from:

Larry A. Larson, Executive Director
Association of State floodplain Managers, Inc.

PO Box 2051
Madison, WI 53701-2051

(608) 266-1926
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Information Exchange

The Association's Office continues to receive requests for technical assistance from state
and local officials as well as federal offices and the private sedor. We attempt to refer
local people and citizens to the appropriate government office nearest them to handle .
problems and concerns directly. We provide model legislation, ordinances, or handbooks
to individuals as well as other national associations seeking that information.

The Association's Newsletter, "News & Views", continues to be published every other
month to an increased circulation. It is mailed to over 600 professionals in the United
States, Canada, England, Australia, New Zealand and Central America. The newsletter has
a high ore-read" factor, where each copy is circulated among a number of people. This
provides extensive coverage on the issues concernirig Association members and others in
the industry. We continue to encourage everyone,particularly state and local officials to
submit articles on any interesting approaches or projects ofFlood Hazard Management and
Mitigation. The newsletter is produced with funds fl'om the membership. Any information
for inclusion can be submitted to the Editor, Diane Watson, at the Executive Office address
in Madison.

In addition to News & Views, the Association started a new publication during the past
year, "The Insider", directed toward members only. It is published in the months when
News & Views is not produced. This publication provides last minute information on
programs and membership news to all Association. members. The past year was a trial.
The Board, representing members' interest in its continuation, put it in the budget again
for FY'88-89.

Publications are in greater demand all of the time. The Association has a list of 19
publications and brochures available for sale. The price is low, aimed at covering
production cost, with some provided at no cost. Demand has increased to the point of two
to three requests per week. Proceedings from our annual conferences and the Western
States' High Risk Conference are also in demand. The summary of the Stormwater
Management workshop held in Tulsa, Oklahoma last April will be available this fall.

During the past year, the Association has had two technical publications available, which
have been in significant demand. A number ofothertechnical publications are in the offing
and some have been put out for peer review by the Publications Committee. We are in
the process of compiling a major paper on legal issues which we hope to have out in early
1989.

The 1988 Membership Directory was given a major facelift this year. In addition to the
usual lists ofmembers, publications, awards, activities, etc., it contains the Association's and
Committees' Goals and Objectives for FY'88-89, the recently approved ASFPM Floodplain
Management Policy Statement, description of the new Flood Hazard Fellowship Fund,
Member Benefits and Organizational Charts, and more. It has become a handy, concise
resource for Association information.

The Publications Committee is working on a report which will be somewhat similar to the
"Biennial Report" published in 1985. It will be titled "State and Local Floodplain
Management: 1988-89". Jackie Monday is working on it, and will be requesting information
to update the states' assessment survey conducted in the fall of 1987.
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Liaison with Other Organizations

During the past year, the Association entered· a cooperating status arrangement with the National Governor's
Association. We have a similar cooperating status with the Council of State Governments. Numerous other
groups maintain contact with us and cooperate with us in ventures relating to national and technical issues,
including the Coastal States Organization, the Association of State Dam Safety Officials, the Association ofState
Wetland Managers, the National Coordinating Council on Emergency Management, the National Emergency
Management Association, the National Association of Urban Floodplain Management Agencies, and others. In
addition, liaison is maintained with numerous federal agencies. The Association participates on the Federal
Interagency Floodplain Management Task Force, which has representatives from all of the federal agencies
involved in flood hazard issues. We have participated in a number of their seminars, including the recent one
on greenways as well as seminars on floodproofing and other issues.

We continue to work with the Hazard Center in Boulder and serve on their advisory committee. We work with
the National Science Foundation and serve on a number of their advisory groups for research. proposals and
projects. We are represented on the Flood Insurance Producers National Committee and the Corps of
Engineers' F100dproofing Committee.

State Associations and Chapters

A number of states have state associations that are operating within their boundaries. Both Dlinois and Arizona
have state associations which are chapters of ASFPM. A new association was formed in April 1988 in Michigan
and there has been a state association in Louisiana for several years. In May 1988, there was an organizational
meeting for a state association in Texas. The Vice-ehair is also working with Minnesota on forming a state
association. We continue to provide services and information to those groups whenever possible. The chapters
are represented on the Board by a Chapter Director.

~emmbership Status

The Association has over 850 members as of June 1988. Membership reflects a sigDificant ina-ease from last
year and includes 22 corporate members, 32 agency members, approximately 300 individual members (two­
thirds are associate members, the rest are state and international), and about 500 chapter members. We
represent a significant share of the state and local floodplain managers in the nation and have an excellent
representation of federal agency people among our members. During the past year, the membership benefits
have been clarified by the Board of Directors and a chart depicting member benefits was included in the 1988
Membership Directory. '

Intemal Matters

Administrative Council Initiated - In June of 1987, the Board approved the concept of creating an Administrative
Council to serve for the Board of Directors and to assist the Chair in the administration of the Association. The
purpose of this Council is to:

• 1)
2)
3)

formulate and draft proposed policy to present to the Board for action,
function as a working group to collect information and "boll down issues,·
oversee committee activity to ensure that needs are being met.

•

••
•

The Council consists of the Chair (Dante ACCUJ1l), Executive Director (Larry Larson), three Issue Coordinators
(Mark Riebau, Bob Cox, Bill Trakimas) and two Members-at-large (French Wetmore, Lotwick Reese).

Flood Hazard Fellowship Fund - The ASFPM Flood Hazard Fellowship Fund was established by the Board of
Directors in May of 1988 to provide awards to recognize and encourage individual achievement in the profession
of flood hazard management. The Fund was established in the spirit of advancement of the field of floodplain
management as practiced by Dr. Gilbert White, the initial contributor to the Fund. The Fund will be
administered by a Board of Trustees (Jean Brown, Rebecca Hughes, Bill Lesser). A booklet on the Operating
Procedures and application process is available on request from the Executive Office.
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Financial Affain - A task force was formed at Board direction to centralize the Association's accounting system.
The existing system of switching the accounts and CPA with every cbauge.of Treasurer, as well as the increasing
complexity of the finan<:ial affairs, was getting too cumbersome and time-consuming for voluntary commitment.
An accountantfbookkeeping service was hired in Madison to keep the books under the direction of the Treasurer
and Executive Director. The bylaws were amended to conclude the Treasurer's term at the end of the fiscal
year rather than at the conference when new officers are generally installed.

Non-profit Status - Last winter, the Executive Office began working on application to the IRS for Recognition
of Exemption [from Federal Income Tax] under Section 501(c)(3) of the Internal Revenue Code. We are
currently recognized as non-profit under Section 501(c)(4), but that status does not allow donations (i.e. to the
Flood Hazard Fellowship Fund) to be deductible under individual's contributions line item. We have indications
that significant donations would follow such approval In addition, this status would exempt us from paying sales
tax and other taxes which could save us a significant amount of money over the year, most notably on conference
expenses. We seem to be nearing the end of this lengthy and complex process, and hope to have a positive ruling
in October.

State Award Renamed - The State Award for Excellence in Flood Hazard Management which is given by the
Association every year was named after Tom Lee on behalf of efforts by Jim Wright. Tom Lee is posthumously
considered a pioneer in state floodplain management programs. The award is now known as the Tom Lee State
Award for Excellence in Flood Hazard Management.

Conferences

In addition to our annual conference in Nashville, the Association cosponsored a Stormwater Management
Workshop with the City of Tulsa, OK, in April and is a cooperating party on the National Wetland Symposium
in Oakland, CA, in June. We also participated in numerous other conferences throughout the year. TheASFPM
Conference Guidelines and Procedures Manual, a 6O-page document, was completed and put into use this year,
as were guidelines for submitting a regional/issue proposal to the ASFPM for sponsorship. A three-year
planning cycle was established for planning the ASFPM annual conferences.

Arid Regions Conference - The Arid Regions Conference, to be held October 19-21,1988 in Las Vegas, and c0­

sponsored by the Arizona Floodplain Management Association, is moving along on schedule. The Call for
Papers went out in June, with the brochure mailed in August. TerriMiller,AridRegionsCommitteeChair,is
coordinating on behalf of the Association.

Stonnwater Management Conference with EPA - At the Board meeting following the Nashville conference, the
Board discussed and approved cooperating with EPA on a conference on stormwater management issues.
Originally slated for fall, it now will probably be in mid-February in Colorado Springs. Stan Williams, ASFPM
Stormwater Management Committee Chair, is working with Eve Gruntfest with the University of Colorado and
Brad Miller from the Denver office of EPA. Jon Kusler will also work on developing the agenda. Expected
turnout is about 200.

Contracts

•

••
•

•

•

••
•

•Westem States High RUk Areas - This contract with the Corps of Engineers involved conducting a seminar in
Las Vegas in 1986 on alluvial fans, mudflows, mud floods, meandering streams, Oash floods and fluctuating lakes.
The proceedinp for that symposium are now available on our Publications List. In addition to the papers from
the symposium, the Proceedinp include recommendations on issues critical to mapping and managing these high
risk areas. Jon Kusler was the symposium leader and produced and edited the Proceedings.

Status ofFloodp/oin Management Activities in the Nation - The Association was a subcontractor to Larry R. •
Johnston & Associates, who has the primary contract with the Floodplain Management Task Force to describe
floodplain management status in federal, state, local and private sectors in the·nation. The Association's efforts
were concentrated on the status of state and local activities and programs. Our report was completed and
furnished to LRJ Associates.
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Community Rating System - The Association completed Phase I of a contract with FEMA to recommend which
activities should get credit to reduce tIle.prelDi~ costs ..for.t1ClOd insurance. This would apply in communities
having good floodplain management actiVities which help reduce Oood losses. All Oood insurance policy holders
in that commODity would probably get a premium break on their Oood insurance rates. The contract, led by
French Wetmore, has now entered Phase n, and the Association's role is to provide tec:hnical advisors to
accompany the field survey teams as they evaluate the measurability of various community activities in order to
give credit on policy premiums.

National Resource Center - Approximately $30,000 has been committed to this project. With options still
pending, the final arrangements will hopefully be· made in 1988 so creation of this essential reference site can
be initiated.

•

Literature SelllCh on Risk Analysis - The Corps of Engineers' Hydrologic Engineering Center has a contract
with Jim Owen to do a literature search on publications that convey risk assesmnent to individuals and
communities and that deal with showing people how to undertake certain Oood prevention measures. The
Association will assist in obtaining the publications from the states and forward them to the Corps Office in
Davis, California.

Washington Liaison

The Association has a continuing arrangement with the Council of State Governments in Washington, D.C. to
provide legislative tracking to keep us informed of key dates and schedules in Congress. Legislation we have
been working on duriJ,tg the past year includes:

support of the amendments to the Disaster Relief Act of 1974, which would create several new post­
disaster mitigation funding programs;

FEMA budget in which we addressed the rate increases for flood insurance and increased funding for
Section 1362;

support for continuing hazard mitigation assistance and other key issues in the FEMA budget;

support on continued funding for river basin and floodplain management activities of the SCS; and

support of re-programming the Corps of Engineers FY'87 funds to assist in the Corps' Ooodplain
management.

•

•
•

•

support of re-authorizing the NFIP (the program now expires on September 30,1989) in the oversight
hearings conducted by the House Subcommttee;

• Oood insurance for erosion areas (Jones-Upton Amendment to the Housing Act) which was passed and
is now laW;

•

•

•

•

••

•

•
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1987·88 GOALS AND OBJECTIVES
PROGRESS REPORT

•

••

•

GOAL 1 Improve national floodplain management and programs by:

1.1 Ensure sufficient funding for the federal mapping effort and Committee report to the Board.

PROGRESS: This is an on-going activity. In this time of shrinking federal budgets, states have
been advised to keep F1A adequately informed about mapping needs/problems that they are •
experiencing so that F1A can request adequate financial resources to meet state needs. F1A budget
requests for mapping are currently stable.

1.2 Seek to improve federal mitigation statutes.

PROGRESS: Progress is being made. The House passed the Disaster Relief Act which includes
the Association's requests on mitigation funding. The SBA authorization to allow disaster loans •
to be used for mitigation activities is being considered in the House and supported by the
Association. We are also supporting increased funding for Section 1362 in the FEMA budget.

13 Support and improve the Community Assistance Program (CAP).

PROGRESS: Underway. We gathered input and worked to fine tune the program in an attempt
to make it more useful for participating states and their cOmmunities.

1.4 Support the adoption and implementation of a community rating Committee system.

PROGRESS: Completed. The CRS concept was adopted by F1A, and an implementation system
is being developed with assistance from the Association.

1.5 Plan and schedule a stormwater management conference. ••
PROGRESS: Completed. A workshop was held in Tulsa, Oklahoma in April, another is planned
for late winter 1989.

1.6 Plan and ~edule an arid regions conference.

•

.i
6 • I
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PROGRESS: Completed. A conference has been planned and scheduled for October 19-21, 1988
in Las Vegas.

1.7 Complete development of and adopt an ASFPM national floodplain management policy
statement.

PROGRESS: The ASFPM component to a national policy statement was prepared and circulated •
to the membership and was adopted by the Board in Nashville.

1.8 Complete a proposal for, seek funding, and implement a national resource center.

PROGRESS: Stalled. Some sources we are hopeful of funding at the federal level have been slow
in developing. •

GOAL 2 Improve service to Association members through these administrative efforts:

2.1 Develop procedures to standardize conference planning and Committee execution. .

PROGRESS: Completed. A conference manual and related material has beep developed and
adopted.
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••
•

•

2.2 Develop outline for and determine the work and funding needed to complete an Association
biennial report.

PROGRESS: Completed. Next year's objective is to complete this report and distribute it at the
end of this year.

2.3 Develop a proposal and adopt procedures for the best use of Gilbert White's donation.

PROGRESS: Completed. In April, the Board approved the establishment of the "Flood Hazard
Fellowship Fund". A Board of Trustees was appointed to accept applications and award the
Fellowship.

2.4 Provide additional information to Association members beyond the hi-monthly News &
Views.

PROGRESS: Completed. An additional newsletter, The Insider, was developed and is now sent
to members in odd months.

25 Promote state associations.

PROGRESS: This is an on-going objective. This year has seen success in Michigan, which has
formed an association. An organizational meeting was held in Texas in May and discussion
continues in California.

• 2.6 Develop and implement a federal legislative tracking Liaison system.

••
•

•

•

••
•

PROGRESS: Completed. The ExecutiVe Director and CSG staff have developed and refined such
a system. The ASFPM person responsible fQr a given bill is provided copies of the updates.

2.7 After one year's implementation, evaluate the Administrative Council and its actions•

PROGRESS: Underway. The AdCo provides a very useful working group to ana1yze details of
complex issues; a necessity for the continuous operation of the ASFPM.

2.8 Pursue international exclumge.

PROGRESS: This is an on-going activity. A proposal is being refined soliciting sponsorship to
finance:

1) a newsletter,
2) an hiternational directory. and
3) a professional exchange program.

1



COMMI'ITEE REPORTS

ARID WEST COMMIITEE

Terri Miller
ARIZONA DEPf. OF WATER RESOURCES

15 S. 15th Avenue
Phoenix, AZ 8SOO7

(602) 2S5-1566

GOAL 1 Strengthen subcommittee participation and their goals and objectives.

1.1 Develop specific goals and objectives for each subcommittee.

1.2 Develop questionnaires relative to each subcommittee's goals and objectives.

1.3 Summarize responses and develop policy paper.

1.4 Coordinate activities with other subcommittees.

1.5 p'rovide Quarterly updates for Arid West Newsletter.

PROGRESS: Subcommittees, with the exception of the Regulations Subcommittee, have not met
since February, 1986. Questionnaires were sent out by at least one subcommittee, but a summary
of responses was not received by the chair.

GOAL 2 Develop lines of communication between researching data collection agencies
and local floodplain administrators.

•

••
•

•

•

••2.1 Identify research projects to address problems associated with western flood hazard areas.

2.2 Inform research institutions and appropriate federal agencies of the research needs.

2.3 Identify data needs of local floodplain administrators. •
2.4 List source of data collected by various agencies.

PROGRESS: There has been no known progress to date.

GOAL 3 Develop interim methodologies and guidelines for managing western flood •
hazard areas.

3.1 Review existing models, mapping procedures and local regulations for effectiveness and
applicability.

3.2 Identify advantages and disadvantages of existing procedures and regulations.

PROGRESS: Members of the Regulation Subcommittee have been reviewing ordinances and
discussing the effectiveness of regulations with various jurisdictions with arid west problems. A
publication of suggested wording for various hazards is planned.
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GOAL 4 Organize and conduct technical meetings for information exchange.

4.2 Organize a meeting for subcommittee chairs.

PROGRESS: An Arid West Conference is planned for October 19 - 21, 1988 at the Aladdin Hotel
in Las Vegas. A call for papers will be mailed by the end of May, 1988. Watch News & Views and
the Insider for further information.

•

••
•

4.1 Organize a super conference for the Wmter or Spring of 1988.

•

•

••
•

•

•

••
•

GOAL 5 Develop bibliography by topic of unique hazards in the west.

5.1 Collect published and unpublished information on management of unique hazards.

5.2 Categorize documents by hazard consistent with subcommittee designations.

5.3 Publish bibliography.

PROGRESS: A bibliography has been started for alluvial fans.

GOAL 6 Develop proposed standards for adoption and promulgation by ASFPM.

6.1 Development of standards by subcommittee.

6.2 Review and recommendation by committee.

6.3 Action by Association.

PROGRESS: The group representing the states ofCalifornia, Utah, Arizona, Colorado and Nevada
met in Phoenix in March, 1988. Their goal is to formulate criteria for development standards in
unique hazards areas of arid regions. At this time it is not clear whether this will be part of the
Arid West Committee of ASFPM or a separate group working with FEMA on the development
of these standards. This group is now in the process of defining the hazards. An effort will be
made to develop standards defensible in a court of law which FEMA will endorse.

9
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COASTAL ISSUES COMMITTEE

Ruth EbiDger
NEW JERSEY D.E.P.

CN401
Trenton, NJ 08625

(609) 292-0060

GOAL 1 Begin background research toward developing an Association position on the
feasibility of a nationally acceptable method of applying shoreline erosion rates
to coastal construction regulatory setbacks.

1.1 Survey coastal states on their development and use of coastal construction setback lines
including methodology, philosophy and effectiveness.

PROGRESS: Surveys conducted by others (John Houlihan, NOAA Office of Ocean and Coastal
Resource Management, Coastal States Organization) have been collected and a draft questionnaire
has been prepared for discussion at Coastal Committee Meeting.

GOAL 2 Improve Association understanding of sea level rise projections.

2.1 Prepare article for "News & Views" on seal level rise.

PROGRESS: Draft article prepared for submission for next issue.

GOAL 3 Establish and maintain working relationships with other organizations concerned
about or affected by coastal floodplain issues.

3.1 Work with other committees on coastal issues.

••
•

•

•

••
PROGRESS: Review.ed initial draft of proposed Community Rating System.

3.2 Function as the Association's liaison with the Coastal States Organization, the American •
Shore & Beach Preservation Association, and NOAA's Office of Ocean QJld Coastal
Resource Management.

•

•
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1987 • 88 CONFERENCE COMMI'ITEE

Bob Cox
LOUISIANA D.O.T. &. DEVELOPMENT

PO Box 94245
Baton Rouge, LA 70804-9245

(504) 379-1432

GOAL 1 Establish a standing Conference Committee.

PROGRESS: Completed. Bob Cox chaired this committee for FY 1987-88. Mr. Jerry Louthain
will chair the committee for FY 88-89.

GOAL 2 Standardize the Planning and Execution of the ASFPM Annual Floodplain
Management Conference.

2.1 Establish a 3-year planning cycle for each conference.

PROGRESS: Completed. Nominations have been accepted for the 1990 conference and 2 pre­
nominations have been accepted for the 1991 conference.

22 Establish guidelines and procedures for the ASFPM annual conference.

PROGRESS: Completed. A 6O-page ASFPM Conference Guidelines and Procedures Manual
was produced by the Conference Committee and accepted by the Board of Directors.

2.3 Explore the potential for using private consultants to assist with some of the designated
conference tasks.

PROGRESS: Not completed at this time.

ADDITIONAL ACI'IVlTIES:

2 Coordinated with the Nashville Program Chair in setting up speaking slots for major speakers.

3. Assisted the Executive Director's Office with coordinating the April 88 Stormwater Management
Conference in Tulsa.

4. Assisted the Executive Director's Office with coordinating the FaI188 Arid West Conference.

5. Produced a J)TOJ)OS8l pidelines section of the ASFPM Conference Manual. This section presents
guidelines for submittal of proposals to the ASFPM for regional/issue conferences sponsored by the
Association.

•

•

•

••
•

1.

6.

Coordinated the hotel selection for the 1989 Annual Conference in Scottsdale.

Organized the Spring 88 Administrative Council meeting in Gulf Shores, Alabama.
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FLOODPROOFINGjRETROFI'ITlNG COMMI'ITEE

Wally Wilson
MICHIGAN DNR, Land/Water Mgmt.. Div.

PO Box 30028
Lansing,·MI 48909

(517)335-3194

e.

GOAL 1 Improve the general knowledge in the areas of floodproofing and retrofitting. •
1.1 Coordinate the exchange of knowledge and identification of research needs with others via .

the National F100dproofing Committee and the Interagency F100dproofing Coordination
Committee.

PROGRESS: This is an ongoing activity. The FIRC Chairperson is the Association Liaison with
Corps of Engineers' National F100dproofing Committee and ·.chairs the Interagency F100dproofing •
Coordination Committee, composed of members from the Corps of Engineers, FEMA and the
Association. Through these various committees, information relating to floodproofing and
retrofitting is freely exchanged.

1.2 Publicize new developments in floodproofing and retrofitting through the "News &: VIeWS,"
the "Insider" or other means. •PROGRESS: We have assisted the Corp's National F100dproofing Committee in assimilating a

comprehensive bibliography of publications dealing with floodproofing (completed 8/88 and
distn'buted to all members). These publications are available through all Corps ofEngineers District
Offices. As any new developments come to light, the Association membership will be kept informed
through our newsletters or director mailings to FIRC members.

13 Coordinate floodproofing and retrofitting training with appropriate federal agencies. ••
PROGRESS: The F100dproofing Coordination Committee is currently assessing the feasibility of
developing education and training programs in floodproofmg and retrofitting.

•
Identify target groups and develop a training and education program for floodproofing and
retrofitting in cooperation with the F100dproofing Coordination Committee.

PROGRESS: In conjunction with objective 13 above, the Committee is assessing the possibility of
developing a 5-ycar marketing plan for promoting floodproofmg and retrofitting activities. Target
groups would be identified and training programs developed. .One approach being considered is to
enhance the knowledge of Corps' staff at the District leveL This staff would then pass this training
and knowledge on to the loc:allevel of government and to private contractors involved in or desiring
to become involved in tloodproofing and retrofitting construction activities. •

1.4

•
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FLOOD. INSURANCE COMMITrEE

Wdliam. L Trakimas, Chair
INDIANA DNR, DMSION OF WATER

2475 Directors Row
Indianapolis, IN 46241

(317) 232-4178

GOAL 1 Improve the dissemination of flood insurance data to states and communities.

PROGRESS: Committee prepared a status report on types of insurance data summaries currently
being published. A questionnaire was prepared and distnouted to the states. Approximately 26
states responded. Based on this response, a report was prepared and submitted to the Board of
Directors and to PIA. Insurance Committee Chair received the requested historical flood data from
FIA in March. FIA bas taken our suggestions for developing future reports which will show both
WYO and Direct Program totals. Based upon letter from Assistant Administrator, James Taylor,
our recommendations have been well received and our future needs met. The Insurance Committee
will monitor the progress on future dissemination during 1988.

GOAL 2 Evaluate the effectiveness of FIA's policy on long term lake flooding and Great
Lakes erosion.

••
•

•

PROGRESS: Chair bas discussed with FIA claim's staff if many claims have been filed under the
long term lake flooding policy. The high lake levels of past years seem to have dropped and
therefore interest has decreased. As lake levels decrease then this policy which requires continuous
flooding for 90 days becomes moot. Committee will continue to monitor this activity with PIA.

Status of FIA's policy on Great Lakes erosion is somewhat different. Policy prior to the passage
of the Upton-Jones Amendment to the 1987 Housing and Community Development Act, was that
the structure had to suffer direct physical damage from floodwaters or from erosion caused by high
lake levels above the anticipated cyclical levels. Under this scenario the number of claims filed and
paid were small compared to the properties suffering damage. The reason being that uninsurable
parts of the property were damaged (loss of years, seawalls, docks, bluffs, etc.).

The passage of the 1987 Housing and Community Development Act has somewhat changed this
position. Under the provisions of the Upton-Jones Amendment, structures declared to be in
"imminent threat of collapse due to erosion' could receive relief under the flood policy if the
structures are moved prior to the next loss. FIA is currently in the process of developing guidelines
for how to determine what is in imminent threat of collapse. Dr. Brian Mrazik, Assistant
Administrator, Office of Risk Assessment will be discussing this issue and FIA's short and long
range plans for dealing with the erosion issue. The Insurance Committee will monitor the
effectiveness of these measures during the next year.

•

••
•

GOAL 3 Continue working with the Flood Insurance Producers National Committee and
keep the membership apprised of its activities.

PROGRESS: Chair represents the ASFPM at FIPNC Meetings. Chair attended meetings on
November 19, 1987 and March 23-24, 1988. A copy of the meeting notes and appropriate handouts
have been forwarded to the Insurance Committee, and ASFPM Officers (Accurti, Cox, Larson).

13



Chair has involved two members of the FIPNC in the 1988 ASFPM Conference in Nashville. John
Mulady, United Services Automobile Association (USAA) is participating as a panelist and will be
moderating a concurrent workshop. Bob Ross. Chair of FIPNC, will be our closing speaker.

•

••GOAL 4 Work with FEMA Region VIII in implementing the Flood Insurance
Recommendations contained in their report entitled. "Closed-Basin Lake
Flooding. "

PROGRESS: To date nothing has been accomplished on this goal. Chair will be appointing a •
committee member to look into the feasibility of implementing the identified recommendations in
this report.

GOAL 5 Work with FIA on the development of a Community Rating System.

PROGRESS: Chair has been an active member of the CRS Task Force since its commencement •
in March 1987. Chair has attended every meeting; to date CRS Task Force has .met seven times.
A SUlDlnary of the meetings has been written and sent to the Insurance Committee and the ASFPM
Officers. Status reports have also been prepared and published in "New &: ViewS."

FIA has endorsed the CRS Report prepared by the Task Force in October 1987. Progress is being
made in 1988 to field test the criteria developed by the Task Force as part of a Community Rating •
System. French Wetmore is heading up this effort for the ASFPM. The Committee Chair
meanwhile remains as part of FIA's CRS Task Force.

Several other members of the ASFPM have taken part on the CRS Task Force: Dan Accurti. Stan
Williams and Ruth Ehinger.

••
•

•

•
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MAPPING AND ENGINEERING STANDARDS COMMI'ITEE

Mark Riebau
WI DEPT. OF NATURAL RESOURCES

PO Box 7921
MaWson, WI 537ff1
(~) 266-2709

• GOAL 1 Seek to improve methods and techniques used to evaluate flooding risk and
recommend changes to the methods, procedures and analyses to obtain the best
practicable result.

•
1.1 Prepare a report summarizing the best available methods for evaluating risk for building

levees and for evaluating the risk for development behind levees by May, 1988.
Subcommittee Chair: Terry Paxton, City of Saaamento, CA (916) 449-1255

1.2

•

••
•

•

•

••
•

PROGRESS: Terry is seeking input from interested members.

Identify minimum standards for detailed maps and supporting documents. This report
should specify what background information should be available to support floodplain·and
tloodway delineation and how it should be organiud and stored. Subcommittee Chair: Jim
Morris, Arizona Dept. of Water Resources, (602) 255-1566.

PROGRESS: Jim is seeking input from interested members.

1.3 Evaluate means of predicting closed-basin lake flood levels and prepare a report
recommending best method by May, 1988. Subcommittee Chair: None

PROGRESS: None

1.4 Review and comment on proposed NFIP rule change to include coastal dunes in the V-Zone
(comments to be coordinated with the Coastal Committee) by October 15, 1987.
Subcommittee Chair: Anna Zacher, U.S. Army Corps of Engineers, Los Angeles, (213)
894-2028.

PROGRESS: Completed. Comments incorporated in 12/12/87 letter to Rules Docket Oerk.

1.5 Review and comment on proposed NFIP rule change to permit inaeases greater than one
foot in the BPE for dams, bridges, and other enaoachments by October 15, 1987.
Subcommittee Chair: Mark Riebau.

PROGRESS: Completed. Comments were solicited and incorporated in 12/12/87 letter to Rules
Docket Oerk.

1.6 Review and comment on proposed NFIP rule changes to define "maintenance" for altered
or relocated water courses. by October 15, 1987. Subcommittee Chair: Mark Riebau.

PROGRESS: Completed. Comments were solicited and incorporated in 12/27/87 letter to Rules
Docket Oerk.

1.7 Review and comment oil proposed NFIP rule change to provide the Administrator (FEMA)
the authority to waive fees for conditional map revision where the proposed project would
reduce the flood hazard for existing structures by October 15, 1987. Subcommittee Chair:
Mark Riebau.

15



2.1

2.5

2.6

3.1

PROGRESS: Completed. Comments were solicited and incorporated in 12/Zl/'if1letter to Rules
Docket Clerk.

GOAL 2 Seek to improve maps for floodplain management and FEMA's map revision
process.

Develop recommendations regarding flood hazard designation for lands within floodplains
that are naturally above the base flood elevation. Subcommittee Chair: Jim Morris,
Arizona Dept. of Water Resources, (602) 255-1566.

PROGRESS: Jim is seeking comments from interested members.

2.2 Develop recommendations for mapping areas and establishing setbacks in areas subject to
long-term ocean and Great Lakes coastal erosion by March, 1989. Subcommittee Chair:
Christopher P. Jones, Coastal Science & Engineering. Inc., Columbia, SC (803) 799-8949.

PROGRESS: Chris is seeking comments from interested members.

2.3 Provide comments to FEMA on study to evaluate wave run-up on the Great Lakes by
October,l988. Subcommittee Chair: Christopher P. Jones (see 2.2).

PROGRESS: Chris is seeking comments from interested members.

2.4 Review current format for revising FIS texts and recommended changes. Subcommittee
Chair: None.

PROGRESS: None

Assist FEMA to identify community to explore the development of a GIS and provide
floodplain data in digital format by October, 19'i!J7. Subcommittee Chair: Dick Campbell,
Greenhome & O'Mara, Greenbelt, MD, (301) 982-2855.

PROGRESS: Completed. FEMA has selected Pinellas County, Florida, including St. Petersburg
and Pinellas Park Water Management District and has initiated a pilot project.

Identify problems and propose solutions to obtaining original hydrologic and hydraulic
model and supporting data necessary to reproduce and update flood proffies by May, 1988.
Subcommittee Chair: Karen Kabbes, Illinois DOT, Schaumburg, IL (313) 705-4341.

PROGRESS: Karen has solicited comments in coordination with FEMA's Existing Study Data
Package (ESDP) survey.

GOAL.3 Facilitate the exchange of information and further the education of members
and interested individuals or groups regarding the development and improvement
of study criteria and map production.

Actively participate in the annual meeting of the ASFPM by sponsoring speakers or displays
regarding the cbangingaiteria and mapping techniques.

3.2 Establish point of contact and exchange information with FEMA's Office of Risk
Assessment.

•

e.

•

•

•

••
•

•

•
3.3 Coordinate with Arid West Committee on issues concerning mapping and engineering

standards.
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••
•

•

•

••
•

•

•

••
•

3.4

3.5

Coordinate with Coastal Committee OR issues concerning mapping and engineering
standards•

Coordinate with Storm Water Management Committee on issues concerning mapping and
engineering standards.

PROGRESS: Ongoing efforts in all of GOAL 3's objectives.

17
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FLOOD MmGATION COMMITrEE

French Wetmore
Consultant
153Nanti

Park Forest, IL 60466
(312) 747-SZ73

GOAL 1 Improve the general knowledge of flood hazard mitigation.

••
•

1.1 Coordinate the exchange of knowledge and identification of research needs with others via
the F100dproofingCoordinationCommittee,WallaceWlJson, Michigan, subcommitteechair.

PROGRESS: Transferred to the newly-created F100dproofing Committee.

1.2 Publicize new developments in mitigation via "News & VIeWS" and other means. •
PROGRESS: The first two papers in the Association's new technical paper series are on mitigation.
There have been mitigation articles in every issue of the "News &: VIeWS." New developments were
publicized at the November NFIP Conference and at a special floodproofing workshop on December
7,1987. Several sessions at the Annual Conference in Nashville will cover related issues such as
public information and river basin management.

1.3 Explore post-flood mitigation opportunities and disseminate research findings.

PROGRESS: The Committee is following the findings of the University of New Orleans research
and the lessons learned after Illinois flooding. The findings of these projects are the subject of two
special sesslons at the Nashville conference. The October "News &: Views" had an article on post­
flood work in Michigan.

1.4 Coordinate mitigation training with FEMA.

PROGRESS: No action this year.

GOAL 2 Improve Federal mitigation incentives.

•

••
•

•

2.1 Support amendments to the Disaster ReliefAct which will provide new funding sources for
community and indivldual mitlgation activities.

PROGRESS: The House passed amendments to the Disaster Relief Act which include all of the
Association's request on funding. The Association has been talking with the Senate Subcommittee
responsible for the bill. Because of the fast moving developments of this project, an update will be
provided at the Nashville Conference.

2.2 Support changes to the Section 1362 statutory authority which will provide more funding
for a variety of building protection measures.

PROGRESS: The Association's position is incorporated in testimony submitted to Congress on •
FEMA's FY/89 appropriations. Passage of the Jones-Upton provisions provided new funding for
protecting buildings before they are damaged by flood related erosion.

2.3 Work with the Insurance Committee to help PIA develop a community rating system that
encourages flood loss reduction.

18 ••
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PROGRESS: The Chair of the Mitigation Committee and the Chair of the Insurance Committee
are members of the ConununityR,ating Task Force. A draft report on proposed activities to be
recognized by the Community Rating System is being circulated to all ASFPM members for review
and comment at the Nashville Annual Conference.

2.4 Support FIA's work to usc the NFIP to provide fmancial incentives for retrofitting.

PROGRESS: Transferred to the newly created F100dproofing Committee.

2.5

•
Support the FEMA Disaster Assistance Office's efforts to allow disaster assistance funds
to be used for retrofitting.

PROGRESS: Transferred to the newly created F100dproofing Committee.

GOAL 3 Pursue special mitigation issues.

PROGRESS: Some of the report's recommendations have been incorporated in the Community
Rating System report (see 2.3).

PROGRESS: This is a priority issue with the Regulations Committee. A special session on
substantial improvements is being held at the Nashville Annual Conference.

Follow up on the closed basin lake flooding report. Mark Matulik, Colorado, subcommittee
chair.

Promote national efforts to deal with Great Lakes flooding and erosion. Jim Boulton,
Michigan, subcommittee chair.

PROGRESS: Transferred to the Coastal Committee.

3.3 Work with the Regulations Committee to obtain changeS in the NFIP definition of
'substantial improvements.·

3.2

3.1

•

•

••
•

•

•

•• 19
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PUBLICATIONS COMMI'ITEE

Bob Watson
WISCONSIN DNR

PO Box 7921
Madison, WI 53701
(~) 266-8037

GOAL 1 Complete printing of Three to Four Technical Reports by April 1, 1988.

PROGRESS: None will be completed by the Nashville conference. Several papers (6) are under
consideration; one is through the peer review and will have to be rewritten. Several authors have
been contacted; however, they have all expressed a desire to rewrite their individual papers before
submitting the paper for peer review. Recently, several additional topics and authors have been
suggested which will require follow-up in the next 6-8 months. Solicitation of papers through
committee chairs bas been largely unsuccessfuL We need to explore other strategies for printing
papers that will be more suc:cessful than soliciting for technical papers directly.

GOAL 2 Publish a Membership Directory by July 1, 1988.

PROGRESS: The 1988 Membership Directory was mailed to all members 8/1/88. This Directory
included the current members, Officers and BOard, Committee Chairs, the Association's floodplain
management poliey statement, Association and Committee goals and objectives for 1988-89, and
much new information of interest to members. Descriptions of the Federal agencies involved in
floodplain management was also included. Four ads were placed, offsetting the production cost by
S900 (net). -

GOAL 3 Publish a Biennial Report (Floodplain management status report) by December,
1988.

PROGRESS: Jackie Monday has submitted a proposal to produce a report by 12/88 called "Status
of Floodplain Management" which· will include narratives of each state and a few local programs
as well as matrices of state activities. All states will be contacted over the next 3 months to provide
information to be included in the report.

GOAL 4 Generate Revenues to offset publication costs.

PROGRESS: Technical reports are currentlybeing provided at cost. Advertising in the M~mbership
Directory did reduce the cost of that publication by $900.00. All other publications will be advertised
in the Membership Directory to further promote distn'bution of these publications. Requests for
publications average 2-3 per week.
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FLOODPLAIN REGULATIONS COMMI'ITEE

Tun Kepmcr
PENNSYLVANIA DEPT. COMMUNITY AFFAIRS

576 Forum Building
Harrisburg, PA 17120

(717) 787-7400

• ~9AL 1 Make recommendations for improving and refining the floodplain management
criteria of the National Flood Insurance Program.

PROGRESS: Good contact was maintained throughout the year with the Office of Loss Reduction
in an effort to monitor upcoming rule changes and to provide committee input.

1.2 Prepare committee recommendations concerning any proposed revisions to the criteria for
Board action.

•

1.1 Maintain communications with those responsible within the Federal Insurance
Administration for making revisions to the criteria.

PROGRESS: The Committee prepared recommended positions relative to the suspension of the
existing mobile home park rules and, in conjunction with the Mapping and Engineering COmmittee,
to the revision to Section 60.3 proposed in the November 3,1987 Federal Register.

PROGRESS: The Committee has been working with the Office of Loss Reduction in their effort
to develop both short-term and long-term recommendations for addressing the substantial
improvement issue. A questionnaire on the subject is being prepared and distributed in an attempt
to obtain input from state and local officials on the issue.

•

••
1.3 Establish a subcommittee to prepare a position paper on the definition of substantial

improvement.

1.4

•
Continue to identify important regulation issues which the COmmittee should address during
the 1987-88 fiscal year and beyond.

PROGRESS: Some concern was raised about the potential administrative problems which may be
caused by regulating travel and park trailers on a site for 180 consecutive days. The Committee
responded by submitting an article to "New cl ViewS" which outlined a FEMA policy memorandum
clarifying the issue.

Work with Association CAP coordinator to provide input into the development of 1988­
89 CAP.

2.1

:Jdm9'PAL 2 Ensure local and state needs are addressed through the Community Assistant
Program (CAP).

: ~WD£ ,.~

::/e.:::~:

•

•
PROGRESS: COmmittee provided comments to coordinator and culminated effort by discussing
the topic during COmmittee meeting held in conjunction with November NFIP COnference in
Bethesda, MD.

•
2.2 COntinue to identify local and state needs which should be considered by CAP eligibility.

PROGRESS: Topic on Committee meeting agenda at Nashville.

• 21
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GOAL 3 Conduct activities for improving state and local floodplain management regulatory
programs.

3.1 Prepare position papers on local floodplain management regulatory programs and on the
role states should play in regulating floodplain and coordinating federal and local regulatory
programs.

PROGRESS: Some discussion but no substantive progress.

GOAL 4 Develop a better system for obtaining more widespread input on material
prepared by the Committee.

PROGRESS: Working on it.
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RESEARCH COMMI'ITEE

Raymond J. Burby
CENTER FOR URBAN & REG. STUDIES

UNC-CH, Campus Box 3410
Chapel Hill, NC 27599-3410

(919) 962-3074

•

•

•

••
•

•

•

••
•

GOAL 1 Publish the ASFPM Priority Research Needs list in an attractive format for use
by researchers and research administrators (funders).

PROGRESS: The Committee will meet on May 16 to review and approve a draft brochure for
mailing to potential floodplain management researchers. A mailing list of 1,500 researchers who
might be interested in undertaking floodplain management research has been assembled. Mailing
labels have been secured. Procedures for mailing using a nonprofit organization bulk mail permit
have been worked out so that this goal can be achieved at minimum cost

GOAL 2 Call on key federal agencies in a position to fund studies that address ASFPM
priority research needs and solicit their help.

PROGRESS: Committee members have met with officials of the National Science Foundation,
Department of the Interior, U.S. Army Corps of Engineers, and University Council on Water
Resources Research to discuss floodplain management research needs.

GOAL 3 Prepare brief articles to accompany the ASFPM Priority Research Needs list for
newsletter/publications aimed at researchers in various relevant disciplines.

PROGRESS: No action pending approval of Research Needs brochure.

GOAL 4 Prepare a list of research-sponsoring agencies and work with states to identify
key agencies they can work with to ensure that important research needs are
met.

PROGRESS: A list of potential funding agencies nationally, and in each of the fifty states, has been
assembled. Bill Lesser is undertaking a pilot test of our hypothesis that state water resources
research centers are a likely target for ASFPM efforts to stimulate research on our priority research
needs. Based on that experience in Massachusetts, 'the Committee will work out a protocol for
members to use in approaching funding agencies in their states.
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STORMWATER MANAGEMENT COMMITTEE

Stan Williams
CITY OF TULSA

7CY7 S. Houston, Suite SOO
Tulsa, OK 74127

(918) 592-7800

e.

SUMMARY: At the 1987 Association meeting in Seattle, Dan Accurti posed two questions: •
First, what is the definition of Stormwater Management, and'secondly, what could the
Association do to assist in local stonnwater management efforts?: Duririg the past year, we
have made some progress in answering these questions through the Associ~tion'sStonnwater
Management Committee. Here is an explanation of the progress the Committee has made
toward the goals for this year.

•
GOAL 1 Establish a Stonnwater Management Committee.

1.1 Name a Committee Chairperson

1.2 Select committee membership. •
PROGRESS: A Committee Chairperson was named after the SeaUle conf~l,'ence, and a committee
sign-up sheet produced a list of 19 people interested in serving on the~ee. Three-fourths
of those joining the Committee were Associate or Cor:porate Members of,tIll' Association. Halfway
through the year, a new Committee Roster of eleven members was sent ~ut, of which only three
members were holdovers from the first list. Again, only one-fourth of the new member list were
from state agencie.... e •

GOAL 2 Prepare an article for ''News & Views. "

PROGRESS: As part of the effort to define stormwater management, an article entitled
"Reconciling Stomawater and Floodplain MQ1IIJgement" was published in the October, 1987 issue
of "News & ViewS." Several Association members responded in writing witil their thoughts on this
subject. Letters were sent to Committee members asking their views on the questions raised in the
article. This subject was also discussed at a Committee meeting held on November 1S, 1987 in
Bethesda, Maryland. ..".

::./"

GOAL 3 Provide input to FEMA, and other federal agencies as appropriate, on stonnwater
management concerns.

PROGRESS: At FEMA's NFIP Biennial Conference in Nove~~,'"i9s7, a panel workshop on
Urban DrainagejStormwater Management addressed issues such as. ,where does floodplain
management start and stormwater management end.

Some of the solutions to issues raised by the subject of stormwater management were:

•

•

•
A.
B.
c.
D.

rate adjustments for B and C zones,
mapping adjustments where the community has done the study,
encouragement of local management, and
recognition in the proposed Community Rating System.
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As "~ follow-up to this session, the Stormwatcr Committee Chairperson was added to FEMA's
Community Rating Task Fo~~~oprovide comments concerning stormwater management activities
that need to be included in the rating system. .

GOAL 4 Sponsor a national workshop to discuss and define stonnwater management and
related issues.

It became clear at this workshop that communities with stormwater management programs use that
term to include many diverse activities. The eartier concept of "stormwater management" meaning
regulating runoff or limiting discharges from new developmen~ bas evolved to include other
measures that retain runoff in some locations and a<:<:clerate discl1arges in others. This indudes
efforts to enhance runoff water quality as well as channel maintenance and erosion control
According to one knowledgeable observer, the term "stormwater management" is emerging as a
concept o~ a coordinated administrative response to managing urban precipitable water resources.

The Tulsa workshop also identified many of the forces influencing stormwater manageme~

including the fact that more and more stormwater programs are being created at the local level of
;\m,ro:o'J ~~~:;"' ~,,~rnmcnt and that the trend will probably be ac:celerated by the water quality requirements
w,A'5::lJl: 1. ,;}.HH.!'eDfurced by the Environmental Protection Agency. One problem faced by these new stormwater
;:>:£;E;.iM)1~i;b<'~;A lDailagement organizations is that there is not an association or group that offers a program tailorcct

::dI {mC! ll:)L'1W to. Jt6 their specific management needs. Many organizations do share interests with stormwater
/# J:lil1odm~e:;w!rmanagement agencies, such as the American Public Works Association, the American Society of

Civil Engineers, the National Association of Urban Flood Management Agencies, the Water
Pollution Control Federation, and the Association of State Floodplain Managers; but none of these
existing groups addresses the specific needs of this emerging field.

e.w ~1£~\ii.

~-:3j.BV~'.ill1 ~));~

PROGRESS: Representatives from 16 communities with active stormwater management programs
;a..110nz~:m'"; .'/;;'".?i(.ten ofwbich were stormwater utility organizations) from ten states met in Tulsa, Oklahoma in
:H:l hLUG, ~pP1, 1988 for a workshop entitled "Stonnwate Management at the Crossroads." These local

.stormwater "experts" were joined by Federal and State officials, as well as representatives from 15
. ." private consulting firms, for a two-day session that focused on reviewing and making

'rec:oaiinendations on stormwater management activities included in the Community Rating System.
1:~-f)Brn .;~~~d "."-,.,, ",'·"n.

•

•

•

••
•

The Association of State Floodplain Managers shares many common concerns with urban
• 'r"" ~i:)L"J>.· stormwater management agencies. but would have to make substantial changes in its organizational
\; ~:;I\;;' ,l~iJ;~Ostructure if it wanted to attract. these communities as members. The purpose of the Association
r;Olr!~'i"ll .J:lr'.J fOul~ have to be expanded to mclude ~e needs of st0rD!water manageme~ and the stormwater
at h::>t>.ifi.1 u'/)iI:w;,8$Cnaes would have to be able to partiCIpate fully as voting and office-holding members.

•

•

GOAL 5 Develop an ASFPM policy statement regarding stonnwater management.

swm:lOr,,'; '},; PROGRESS: The primary questions posed by the Chair of the Association for this Committee were
to define the term "stormwater management" and to identify what the Association of State
Floodplain Managers could do to assist in local stormwater management efforts. Based on the work

." of. the committee to date, the response to those questions would be:
i~.)nt"httov:.' LAiL'Ai B ,-. !it:. _: .>~(':

.}lxx.ln a,ni.:, :'>1.Af)\. ,.i !.l:1fIle term "stormwater management" should be used by the ASFPM to mean the institutional
response of communities to manage stormwater runoff in an urban environment, including
efforts to:

•

prevent or mitigate the adverse impacts (flooding, erosion, and sedimentation) related
to the conveyance of excessive rates and volumes of stormwater runoff,

improve stormwater quality,
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B.

protect and enhance wetlands, fish and wildlife habitat, and water recreational facilities,
and

promote groundwater recharge.

Assist in the growth and development of stormwater m~~t;.i~:Bf deciding
whether or not to broaden the Association to include stormwater: 'inuageiDent,i6t>maintain
the current Association and provide as-gstance to stormwater agencies inesta~ a new
organintion that will not onlydisseminate information, butwill also make recommendations

.concerning pub6c policies'affecting management.

e.

•
GOAL 6 Monitor developments affecting stormwater management and d~~~minate

pertinent information. ~l'J~I,

PROGRESS: The specific objective ofthe Tulsa Stormwater Workshop was to idehtift arid consider
issues that affect the future of the field of stormwater management. Here is a fist of some of the •
trends and forces that were discussed in Tulsa: .JJ,:

A.

B.

while it has been largely a local government effort up to. DOW, stormWater~ement is
being affected more and more by actions at the State and Federal levels,

. i,~:... ; .;~~'.<

some stormwater programs have now reached maturity, and there is a greater consistency
in the development of the financial, maintenance, aadft regWatoty,~es of new
stormwater programs, .

.t::t ;.;':~:q,j2.

C. funding mechanisms such as the drainage service charge or the utility fee are becoming
more widespread, :.i,E ';!c:>(jn~:;011t)l;:

D.

E.

•

••
F. there is a growing relationship between stormwater and the managementof;fIOOdplains,

wetlands, greenways and recreational trails, •
G. FE~'s proposed Com~~ty Rating System may help to define ~d focus st?rmwater

actiVities through recogmtion of successful programs, and f .'. ·"."d\:l~;"i.;i'.

H. the Environmental Protection Agency's program to regulate stormWatct\ liisefuirges will
profoundly affect the field of stormwater management.

I; "1~;5(1

The Association's Stormwater Management Committee will continue to monitor these and
other developments, and will make this information available to interested meJlD'tiers.
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CALENDAR OF MAJOR MEETINGS

DURING 1987-88

• Date

e1tsnim!?!l r:.,
June

Activity

Corps of Engineers meeting to discuss 800 CPS/l.5 mi2 limit on tlood control works

')bi<>.ntJJJ:uly 'diD,',; ~;f , Community Rating Task Force meeting
• ,ttl110 ~'mt1e ~,<, ',!' ','

July 20-23 Natural Hazards Workshop in Boulder, CO

Community Rating Task Force meeting

•

••
•

'. .tit: '_;~)j~:'{

September 11-13 Administrative Council meeting in Madison, WI
)n~jJ:ia(fo~> >r~,:L>~~d~I,-."i:~~: ~. '~l.r: J !;:J,;~

!:5-J; k, SepteinbCr,r1&!7nr 1 Community Rating Task Force meeting

~eptem~r ~~18 Hydrology of Wetlands Symposium in Chicago, n.
i·!!HJ~!j.-D '}:'£ eJ!>iI ·'~".'JJjJ7,' :.:-).

.September 21-23 Association of State Dam Safety Officials Annual Meeting in Columbus. OH

,o1icw~:BaS., Federal Agency meetings in Washington, D:O. '

September 24-25 Arizona Floodplain Management Association meeting
IH:;,?;~uqobv5b,' s,·

;£'Kqb~ 19~1,; Community Rating Task Force meeting

Board of Directors Conference Call

November 15-19 National Flood Insurance Program Biennial Conference in Washington, D.C.

December 8 Interagency Floodproofing Coordination Committee meeting
B :;2~dJ '10:'>' "1,,#,:' :::'

.l!J~;C'1 ::':11."1."

•

•

••
•

November 18

January 12-14

January 20-22

January 21-22

January 29

Community Rating Task Force meeting

,::J1l:eragency Floodproofing Coordination Committee meeting

Community Rating Task Force meeting

FEMA Issues Seminar at EMI

Arizona Floodplain Management Association meeting

NSF Research-Advisory Committee Meeting on ·Coping with Infrastructure Losses· in
Washington, D.C.



1987-88 MEETINGS CALENDAR, continued

Date

1988

February 24-25

February 29

March 3-6

March 16-18

March 29

April 12-13

April 13

April 14

April 25-27

April 28

May 3

May 15-19

May 20

May 25

June 9-10

June 25-29

Activity

:... , : J ~:.; •

Greenways Workshop sponsored by EPA and the Floodplain Management Task Force in
Washington, D.C.

.Board of Directors Conference Call

Administrative Council Meeting in Alabama

Federal Agency meetings in Washington, D.C.

Board of Directors Conference Call

"Stormwater ~anagement at the Crossroads". an invitatio.w,wol'bhopin TWSa;.)()K
:;\;~- Y~I"'t;:J 'J '" '" ,- "\: .

Michigab"Association of Stormwater and Floodplain Management organizational meeting
and Technical Conference in Lansing, MI

.~- .:

IlliDois .Association of Stormwater and Floodplain ~p,.me~~ "'"~~l .~erence in
Naperville,. IL """ .1 ...1, ...••~~.,"

~-:',' .:-' .;.~ ~.;,,-,!,~,;~

~ual Write Your Own Conference for National Flood~uran~'~r~,J~~~j.~e~,
':;:., ~~ ~ .j :. ~.~: :.~' •

Community Rating Task Force meeting

Board of I?irectors Conference Call

"Floodplain Harmony", ASFPM Annual Conference in Nashville, TN
.r···'.~~ ,iH;.'fPi"

Interagency Floodproofing CooJ;dination Committee meeting

Meetings on Disaster ReliefAct and Small BusinessAdministrationJ;>~ter"~~ ?rOgram
bills, Washington,D.C.,._<· ... C~;:'·i' ",'

::Pi'
Arizona Floodplain ~~ment Association meeting

~Qon of State W~dtm4 Managers Symposium in Oakl3nd, CA
'.,:-' -_ ·oJ.·.. ".

,"r
.. /:'1
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•

••
ASSOCIATION OF STATE FLOODPLAIN MANAGERS, INC.

P.O. Box 2051 Madison, Wisconsin 53701-2051 (608) 266-1926

RESOLUTION 87·1

WHEREAS, floods are the greatest cause of Presidential disaster
declarations and the greatest cause ofFEMA disaster assistance payments;

••

•

•

•

ASSOCIATION SUPPORT FOR FEMA'S
HAZARD MITIGATION ASSISTANCE PROGRAM

Chair
Dante C. Accurti

Penn. Dept. Community Affairs
576 Forum Building

')T(Oiomsbtil:g'"'F.'kI11'1Q!)u I·,· .. .'\/ . ~,i!'·
U . (717]"787.7400 "''WHEREAS, studies have shown that without flood hazard mitigation

:J!li~~mh;ti{ji~L'im' :lC'i\ , ~l! activitiest flood damages and federal d~terpayments will increase;
'j:) ."

" '" ' " ',' ~REAS, FEMA's Hazard Mitigation Assistance Program has been
!t. ::UGf;V,O.ft:·.:J t'1i~·'rl1!.i .• U:;O. 'Y¥S1i"6wn to be a unique and very productive program to encourage and

Vlce-Chalr h d" . .... th . d local 1 'I d
kObert.R. Cox support new azar nutigation Inltiatives at e state an eve s; an

,~oo~2BiI.~~rei:Ji"'r*" '_,;,. If,'
Floodpldin Management 'Section WHEREAS, FEMA is considering eliminating the Hazard Mitigation

po. Box 94245 As . P .. f . ful k d 1 . 1
Baton kOuge. LA 70804-9245 slstance rogram In spite 0 Its success trac recor over a re ative y

(504) 379-1432 short period of time;

NOW, THEREFORE, BE IT RESOLVED by the Board of Directors of
this Association that: ";'

•

•

• •

••
•

secretary
Jack Riessen

Iowa DNR
V\I,~~ by~c~~g,

- Des Moines. IA 50319
(515) 281-5029

Treasurer
Berry A. Williams, Jr.

NC Division of Emergency Mgt.
116 W. Jones Street

R:::Jleigh. NC 27603-1335
(919) 733-3867

Executive Director
Lorry A. Lorson. PE

Wisconsin DNR
PO. Box 7921

Madison. WI 53707
(608) 266-1926

1. It is the policy of this Association to support contfuued funding of the
Hazard Mitigation Assistance Program.

2. The Chair will petition the appropriate, FEMA officers and request
their support for COlltinued funding.A~

The Mitigation'ComWffit~e is tasked t~'provide technical information
and assistance to FEMA and the Congress on the program's expenses
and benefits.

Adopted: November 18, 1987

Transmitted to FEMA 12/11/87
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•
ASSOCIATION OF STATE FLOODPLAIN MANAGERS" INC.

P. O. Box 2051 Madison, Wisconsin 53701~2051(6oe) 266-1926 ••

RESOLUTION 88-1

WHEREAS, the Congress is debating reauthorization of the pro.gramsuf •
the Small Business Administration (SBA); and

Chair
Dante C. Accurti

Fenn Dept Community Affairs
576 Forum Building

Harrisburg. PA 17120
(717) 787-7400

Vlce-chalr
kObert R Cox

Louis. DCT & Development
:'0O(jplain Management Section

PO Box 94245
Baton kOuge. LA 70804-9245

(504) 379-1432

Secretary
Jock Ressen

Iowa DNR
Wallace State Office Bldg.

Des Moines. IA 50319
(515) 281-5029

Treasurer
Berry A. Williams. Jr.

NC DiVision of Emergency Mgt
116 W Jones Street

kOleigh, NC 27603-1335
(919) 733-3867

Executive Director
Lorry A. Larson, PE.

Wisconsin DNR
PO Box 7921

Madison. WI 53707
(608) 266-1926

WHEREAS, the House ofRepresentatives has introduced a billtoimpmve
the SBA disaster loan program; and

WHEREAS, it is the desire of the Association of State Floodplain
Managers (ASFPM) to promote opportunities for mitigation efforts that
reduce future damages;

NOW, .THEREFORE, it is RESOLVED that the ASFPM adopts the
following position of support pn the improvements to the SBAdisaster
Joan program:

1. Expediting and simplifying disbursement of disaster loans is a great
need and should be pursued by theSBA

2. Increasing the amount of unsecured loans from S5;OOO to $10,1}()() will
m(lintain program parity with proposed amendments to the Federal
Emergency ManagementAgency's Individual and Family Grantfunding
limits and will reduce the administrative burden on ·disaster victims.

3. Authorization of the loan of an additional 20% to help. property
owners undertake .. mitigation measures will result in long-term
reduction in the effects of future disasters.

4. That the intent of the mitigation provision is to fund property
pro~~on measures .and those adjunct projects necessary to maintain
the useability of protected buildings.

5. That the Chair of the ASFPM Mitigation Committee will convey this
resolution and our concerns to the appropriate Congressional offices.

Adoped, this 16th day of May, 1988.
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