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PREFACE

Floods have been a problem in Virginia since colonial times. Although their
frequency does not appear to have increased, the damage inflicted after each
flood of comparable size continues to rise. The alternatives available to the
individual in mitigating damages are limited and the solution appears to be in
some form of collective action, usually by a governmental unit. Since 1936
both the individual and the state have abdicated their responsibilities for
reduction of floods and flood damages to the federal government. '.fhe
damages continue to rise despite the ever increasing amounts devoted to flood
control structures. The state, although recognizing that these floods cause a
drain on its total economy has been unwilling to devote significant resources
toward the reduction of flood damages either by structural or non-structural
alternatives. It is readily apparent that local government is most directly
involved with flood losses and has the most to lose by waiting for either the
state or federal .government to assist with its flooding problems.
Many small communities with limited resources feel inadequate to the
problem and have grown to ac~ept losses to life and property as inevitable or
have become totally frustrated in attempting to deal with the flood damage
problem. The Water Resources Research Center felt that local government
could do more than it had in the past, that the economics of doing nothing
was leading to losses that were rising at an exponential rate, that there was
little awareness of the various types of assistance available, and that there
were coinmunities which had effectively dealt with their flooding problem in
a realistic way using the assistance that was available. To assist local
governments in coping with this flood problem, the Water Center organized a
seminar to show that something could be done at the local level, to highlight
the economics associated with flooding, to provide detailed information
about the assistance available, and to hear the testimony of community
leaders who have reduced their flood losses with the financial and technical
assistance available. This bulletin contains the papers presented at the seminar
in the hope that others might find the information of substantial value.
William R. Walker
Director

OPPORTUNITIES AND RESPONSIBILITIES
OF LOCAL GOVERNMENT
George W. Griebenow
Administrator
Urban Renewal Board

It is a real pleasure for me to be here to enjoy the beauty of Virginia and to
talk to you people who are experts in the field in order to exchange ideas
regarding procedures and methods of developing comprehensive water
resource programs that would respond to the needs of the various
communities that we represent.
I am glad that I am ·not speaking from a platform, because it reminds me of a
young clergyman who was called to his first church and he was very anxious
to be the minister of that congregation. So he reviewed a sermon several times
with his bishop, and his bishop said, "Son, if you can say it that well and give
that speech as well as you did to me, I'll guarantee that you will be called as
the minister of that congregation." So he memorized his sermon and he knew
every gesture and eve-ry phrase and everything that he was going to say all the
way through. When he had it down word perfect, he went to occupy this
pulpit. And the congregation sang a hymn and they had the announcements
and the offertory, and it was time for him to talk. And because he had
memorized it he only took one phrase from from his notes, a~d it was, "Now
I step forth." And if that word come to him, the rest of the message would
come to mind. So he took one step aside and he said, "Now I step forth." He
took a step forward to emphasize his point, and his mind went completely
blank. He couldn't think of another word. And he stepped back and he
caught that ~phrase again and he said, "Now I step forth." And he went off
the edge of the platform and he landed in the lap of Dr. James here in the
front row, and he picked himself up and straightened out his robes and he
apologized profusely, and Dr. James said to him, "That's all right, son, you
warned me twice and I should have moved."
So I am glad that I am not on that type of basis. I was real pleased to come in
on Piedmont, and I happend to be up front where I could overhear part of
the radio conversation, and the pilot called in to the ground control station
for the time. And the ground control station said, "Well, who are you?" And
the pilot said, "What difference does it make-I just want to know what time
it is," and he said, "I'm sorry but you will have to identify yourself." He said,

"Well, all right. I don't see what difference it makes, though, will you please
tell me why you have to know who I am--1 just want to find out what time it
is." And the ground control station said, "Well, if you are United Airlines, it's
22:15, if you are Eastern it's 15 minutes after 10 pm, but if you are
Piedmont, the little hand is on 10 and the big hand is on 3."
Recently, the mayor of my city and some of our community leaders and I
appeared before the House and Senate Committees on Public Works
Appropriation on the 6th and 7th of May and we essentially gave this
committee a statement that read something like this: 1969 was a year of
sharp contrast for the city of Waterloo. Outstanding progress has been
ach~eved in our local flood control and redevelopment effort. Meanwhile the
city has experienced two of the most serious floods in its history brought on
by rainfall deluges in June and July, 1969 during which millions of dollars
worth of property was damaged and the city was placed in serious economic
jeopardy. In 1961, 1962, 1964, 1965 and again in 1968 the city of Waterloo
was declared a major disaster area by Presidents Kenn·edy, Johnson, and last
year by President Nixon. Well over one million dollars worth of emergency
federal financing has been poured into the city during these years to
supplement the local expenditures involved in the flood control recovery
effort.
During all of these tragic experiences the morale of our people was high and
the cooperation of the federal, state and local officials was outstanding. The
events of the summer of 1969 brought home the necessity of expediting a
coordinated public works and capital improvements program along with long
range planning. It is with this in mind that the citizens of Waterloo join me in
thanking you for this invitation to appear as outside witnesses in support of a
request for continuing appropriations for the Waterloo local flood control
project.
To date we have purchased $6,559,000 worth ofland in anticipation of flood
walls, landfill operations, channel corrections, bridge construction and
reconstruction and the containment of one of the principal flood producing
creeks. This purchase of land also anticipates the relocation of utilities, the
clearing of strucutres in portions of the floodplain, the elimination of mixed
land use through proper zoning, and river beautification factors as well as a
major transportation plan for a 1520 acre area. A new Fifth St. bridge was
designed to comply with the government's flood elevation requirements, and
it has been c.ompleted and it is in use. A ne'"'.' flood-free Mullen Ave. bridge is
·under construction. A new First St. bridge has been constructed well above
the flood elevation supplied by the Iowa Natural Resources Council and the
2

U.S. Army Corps of Engineers. In addition, another upstream vehicular bridge
in the Conger-San Souci area will be replaced to improve the water flow and
sharply reduce the effects of flooding in an important residential area around
Chautauqua Park. This will also safeguard the city's large investment in the
National Dairy Council Congress as well as the right-of-way for the Cedar
Valley Expressway. Engineering studies are underway for the replacement
above flood design elevations for two additional bridges, bringing the local
expenditures for this purpose alone to well over $4 million.
The principal reason that we need to advance the two programs of flood
control and urban renewal simultaneously and have the necessary funds
appropriated is to prevent duplication of effort and to coordinate the two
major domestic programs in terms of design elevations, storm and sanitary
sewer locations, local flood development commitments and to prevent private
expansion from interfering with the most efficient design of the flood control
works. With this in mind we have entered into an ambitious flood
management program with the Metropolitan Development Division of the
Department of Housing and Urban Development, the Iowa Natural Resources
Council, the U.S. Army Corps of Engineers and the Waterloo Board of Park
Commissioners. Already two-thirds of all the flood plain area of some 600
acres along Black Hawk Creek has been acquired through this highly
specialized technique of preventing future encroachment into the flood plain.
The land itself is being preserved for park and open spaces use and the general
benefit of the using public. The time to reduce costs and to save delays is in
the planning stage when differences of a few feet or inches in design can
substantially reduce the overall costs to both the city and the federal
government.
Mr. Chairman, I know of no program that has given us more satisfaction than
this large soole redevelopment opportunity for the city of Waterloo. In our
opinion it will demonstrate that when local interests embark on bold and
imaginative plans and exercise strong local control, the result will be
maximum benefits to both the federal government and to the local
governmental bodies. We have repeatedly reassured the government and the
U.S. Army Corps of Engineers that we will mee~all the local requirements for
flood control construction. Well over $8 million has been earmarked for this
purpose and the advanced land acquisition has been impressive and has been
coordinated with the planning of the various federal agencies.
This is a brief synopsis of statements and testimony that was given before the
House and Senate subcommittees recently in Washington, D.C. and which
received the ear of Congress in a favorable vein. In t~ House Committee,
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chaired by Congressman Mike Kerwin and the Senate Committee headed by
Senator Ellender, they were very well aware of the fact that some of the
things that prevent the local governing bodies from exercising their options
and proceeding ahead of flood control projects were being accomplished in a
community of about 133,000 people on the Cedar River in northeast Iowa.
The city of Waterloo is right at the confluence of the Black Hawk, the Beaver,
the West Fork, the Shellrock, and the Red Cedar. All of these streams and
rivers come together right at the heart of a large metropolitan area. We are an
industrial city. The Waterloo John Deere Tractor Works employs up to 9400
people . It is a specialized, high paying industrial factory, and the Rath
Packing Company is also on the Cedar River farther down stream. Most of
our industries are water related-they depend on water from one source or
another for their industrial growth and development. Within the corporate
limits of our city 4200 acres are susceptible to flooding at the 100 year flood
level. And as you well know, the Corps of Engineers designs their flood works
for the 100 year frequency level or more, depending on the cost-benefit ratio,
and in this 4 200 acres of flood plain area within the city of Waterloo is 61 %
of all our total assessed evaluation. Our principal governmental agencies are
located in this area, our central business district, and many of the churches
and schools on which our community depends are located in this flood plain.
Our founding fathers, when they chose this area to settle, found there the
ingredients that now make up the flood susceptibility of the area. They found
this low, level plain with a hardrock base, with a limestone river bottom ideal
for fording back and forth across the Cedar River and for establishing their
mills and their agricultural operations. What was ideal for our founding
fathers 100 years ago or more are the very ingredients that now make the area
susceptible to flooding. These five tributaries that I mentioned that feed .in to
the area are a natural watershed which produce the rapid runoff of water
because of the melting of snow and ice that make us very susceptible to this
flood-producing factor.
By sheer providence and by accident, prior to 1961, we did not have any
floods from 1929. Then, since 1961, we have had eight disastrous floods
which brought home the realization that we had to do something. Now
basically we are an inland city-we are fairly far from the Mississippi and the
Missouri. We are not a main stem city; we are not basically interested in the
normal Corps operations of navigation, harbor construction, siltation, water
pollution, an·d other factors like that. The Cedar River has about 79 ,000 cfs
in water volume capacity at a maximum level. At flood stage it goes to
126,000 cfs, so it is not a large river, but in 1961 when this flood came on, it
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caught us by surprise. We were not ready for it, and I recall with considerable
amazement now how naive we were about the things we had to do to get
ready for flood control planning. We sat in the mayor's office and everybody
pointed the finger at someone else ... At the Iowa Natural Resources Council,
at the State Conservation Authority, at the Corps of Engineers, at the Office
of Emergency Preparedness ... anybody but ourselves. We constantly pointed
the finger in all directions until finally we came to the realization that it had
to start with us. And so we initiated a program with the Department of
Housing and Urban Development for flood plain management and for clearing
the floodplain and providing the Corps of Engineers with those essentials of
local agreement that are necessary for the construction of flood works.
Now most of you are very familiar with the fact that the Corps requires the
local governing body to supply them the land and the easements on which to
build the flood walls. They also require the local governing bodies to provide
them with zoning and with land use controls to keep the flood plain from
further encroachment. They also request that the local bodies save them free
from harm and danger, that they relocate all the utilities, bridges, streets,
thoroughfares and that they elevate the bridges and other flood producing
factors that bring about these flooding conditions. Now many of these things
are also part and parcel of an urban renewal program, and we tied together a
1520 acre urban renewal and open spaces. program with flood control so that
instead of having a series of vertical walls and a Maginot line, a Siegfried line
of high cement barricades and earthworks, we could tie these things together
with a landfill operation that would make the dikes aesthetically appealing
and, if at all possible, use the floodwall as a basis for roads and for a scenic
river drive, and elevate our bridges so that at the same time we would
coordinate the two programs for the maximum benefit of each.
One of the things we found out was that most of our bridges were built in
1903, 1905, 1908, and 1909, and they were earth-filled coffer bridges which
were getting obsolete anyway, but more than that, they were designed at an
elevation which produced flooding. The five principal bridges in town were
producing an elevation of nearly two feet in flood water upstream, and this
flood water was going into some of our best neighborhoods and causing
excessive damage. The reconstruction of each one of these bridges was
coordinated with the redevelopment effort on both ends of the bridges and
elevated and replaced at an increased elevation so that the flood waters would
go through.
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Along with this, Black Hawk Creek that fed into the Cedar River was also a
flood producer. More than that there was the beginning of the encroachment
into this flood plain. Little by little, as pressure was exerted on the local
planning and zoning authorities, people were just "a little at a time" moving
into this flood plain, just a little construction, just a little fill, just a little
building. And it soon became apparent to us that the mistakes that had been
made in the past on the Cedar River now had a potential for re-occurring on
Black Hawk Creek on the west side of the Cedar River feeding into the Cedar
by the Waterloo John Deere Tractor Works.
So we made an application for $205,000 worth of flood plain management
money through the Department of HUD and we received this grant which,
matched with local funds, allows us to proceed with the acquisition of over
600 acres of land on both sides of Black Hawk Creek. Concurrently the Corps
of Engineers did an aerial survey, a land use study, and an engineering report
in depth along Black Hawk Creek to show us exactly where the flood plain
was, and we bought the open space land to coincide with the flood plain
study that was developed by the Corps · of Engineers. This land will be
reserved in perpetuity for public use and for open spaces. It is the kind of
land that is ideal for that purpose. It has some of the last remaining woods in
virgin condition in our country, that is to say, the woods are not spoµed by
any man-made encroachment. There is potential for bridle paths and nature
study areas and for trailways and for scenic sites for camping and picnicking
and things of that kind, for fishing and a limited amount of hunting. This can
still be salvaged in an area that is going through a rapid industrial change.
In one of the sections that was purchased because it was in an urban renewal
area, over 126 acres worth of deteriorated and dilapidated residential
property was acquired. All of this property was . in the flood plain. The
families were assisted with relocation out of the flood plain--the few
properties that were movable and were still of standard construction were
moved out of the flood plain on dry land above the flood elevation, and the
building inspectors department, the local public works director and others
examined each structure to make sure that they were not termite ridden or
flood damaged in any way unusable, and they were moved out of the flood
plain onto buildable lots throughout the city. But the large portion had
already been damaged by flooding or were su9standard or they were not
amenable to rehabilitation, and they were demolished after the families had
moved out.

6

As I stated to you a short while ago, over $6 million of property was
purchased in this manner. The land was cleared, and then a great deal of this
was dedicated for industrial purposes. On this 126 acres which I referred to,
the river was dredged and the land was filled and raised above the 100 flood
level and it became an ideal industrial park. On this industrial park. a new all
electric foundry is being constructed with a value of $20 million to the city
of Waterloo. The present foundry, the old John Deere foundry, is a cupola
type coke burning foundry that was emitting air pollution and to a certain
degree some water pollution. Now this is being totally corrected by an all
electric foundry which looks no different than a large college building or a
shopping center or ~omething else of that nature. When it is completed, you
will have no idea that you are approaching a foundry at all, and twin 161
KV A electrical units are positioned close by to give this all electric foundry
all the power that it needs. This is a tremendous gain to us as a city. It is using
flood control and redevelopment to bring_ us economic gain instead of
wringing our hands and feeling sorry for ourselves and saying that these 550
families that were living in the flood plain were destined to remain behind
high walls at best, and at worst to leave them in the flood plain susceptible to
flooding year after year.
We cleared the land, the land was filled with 1,400,000 cu. yd. of fill from
the river which produced a channelization program which is already reducing
the crest of the flood, On this landfill the first building that is being
constructed is an all electric foundry. This was just sheer coincidence. As you
all know, and I am sure you are very sensitive to it, the ecologists, the
environmentalists, the conservationists, and the pollution experts are putting
considerable pressure on the Department of the Interior, HUD, the Corps of
Engineers, and all other bodies, your Natural Resources Councils and
conservation commissions, to do something about the ecology of the area,
about the environment. And we started this 6 or 8 years ago and by a
fortuitous accident--! cannot say that it was through any crystal ball
look-to-the-future we came on to this industrial growth and this pollution
abatement program that is enhancing the area in a most remarkable way and
which is removing the air and water pollution factors within the flood plain as
well. The industries of bygone days took a lot of river water. They used it for
cooling turbines, they used it for industrial purposes, for sludge clearance and
other things of that kind, and these things have to be corrected. That is what
made the river attractive to all these industries and that is why so often you
see the concurrent development of industry and watersheds. This is now
being corrected within this area and, of course, it makes the project quite
attractive. It gives us the political support and ' the economic backing of the
entire community.
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As you well know, before you get into any flood control program or any
program that uses eminent domain procedures, you have to have a number of
public hearings. And I might say right now that you can stub your toe on the
public hearing and go no further if that public hearing is not properly set up,
the supporting factors in the community are not marshalled and organized. If
you do not get them to the public hearing on time, if they are not visibly in
support of the program, you can lose the program right at the very beginning
of it, because there are a lot of hard luck stories, a lot of difficulties that will
be emotionally presented at a public hearing that will bring out everybody's
sympathies for the person whose homestead is in the flood plain and who
wants to remain there and who has stayed there through two or three
generations and nobody is l?;Oing to get that individual to move, because that
is home. And we have unlimited sympathy for those kind of situations, and
incidentally we assist every family, every business, every factory located in
the flood plain to relocate out with the usual relocation assistance that is
provided by the Department of Housing and Urban Development. Even when
federal funds are not involved, we used local and state money to assist people
to move out of the area. But as I said befo.re, you can very often pick up the
impetus for defeat at that first public hearing, and we soon realized this.
The initial public hearing that was set up for the development of the 18
million dollar housing and urban development program which is known as the
Westville-Virden program-the hearing was set for 7:30 in the evening and by
5:00 many of the community leaders were there, and they occupied the
hearing room. They were there with oral presentations and written
presentations, and they were visibly present. And when that hearing room
filled up with over three or four hundred people and the prominent leaders of
the community-the people who really wanted to get the job done and who
were sensitive to the ·needs of the community and who realized that this was
an opportunity to either let this area decay or go downhill and to be
destroyed by continual disaster, or to recoup the losses of the past and regain
the economic impetus for the present and the future--when they were there
and when they came forward and announced their names and said that this
firm or that company-the major employers of town-the people who really
knew here was an opportunity to take a big step forward, when they came
and expressed themselves, it helped a great deal, and in that hearing there was
not a single no vote from any member of the governing body.
The same thing occurred in the flood control hearings that were conducted
by the Corps of Engineers. We did our homework; we helped people write
statements; we helped them organize their thoughts; we helped them to say
the same thing so that two. separate, friendly witnesses were not in conflict
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with each other. And we tried to keep the public interest uppermost in mind.
We conferred with the Corps of Engineers and with the Iowa Natural
Resources Council and with other groups so that we were not in conflict with
their financing ability and with their time schedule and with the other things
that they had to do. The hearings that were scheduled to begin at 9: 00 in the
morning and set to go all day were finished by noon. There was·nothing more
to say; there was general agreement. There were not 110 separate engineers
who stood up and had 110 separate ideas and that many "guardhouse
lawyers" who had their separate viewpoints, but it was cohesive and
coordinated and with a single voice. And when the hearings were over it gave
us the platform on which to initiate the program. The news coverage , the
general support that was expressed, helped us later on when we went out to
buy the property and when we went out to negotiate and when we went out
to help people to get across a friendly, warm empathy with the people living
in the area and to give us a kind of support and rapport with the people that
we badly needed.
This program is no magic answer-it may work in one community and it may
not work in another. And I can automatically see if I represented a city just
starting to initiate a flood control program that you would automatically say
well, fine, I can see the reason for coordinating HUD with the Corps of
Engineers programs and with state and local highway construction and bridge
rebuilding programs in order to gain these massive dividends, in order to
increase the cost-benefit ratio, and in order to see something positive coming
out of what otherwise might have been a negative program: But it may not
work in your community. I do not know. A lot of it depends on initiative. A
lot of it depends on evening meetings, on weekend work. Very fortunately,
we have a board that believes that nothing can stand in their way. We will
break up an evening meeting say at 11 :00 and everybody is tired and sleepy
and they have their other jobs, and before we finish we agree to get together
at 7:30 the next morning to finish up the loose ends that are not quite tied
down--one more statement, one more letter that needs to be written, one
more contact that needs to be made, an extra degree of cooperation that we
need from the county conservation commission , from the park board, from
the recreation commission, from some other local body. You stub your toes
usually on the local situations by not having all these boards and commissions
working together and coordinating their efforts. You take out a park with a
dike or flood wall and you do not replace it someplace else and you engender
considerable misunderstanding and mistrust, because parks are very precious
to people nowadays, and they find more and more leisure time for that
softball diamond, the Robinson Crusoe island that may have to come out
because of flood works, that playground area takes en a very emotional
9

dividend. You can say, well, we are creating an industrial park over here of
126 acres and this will mean so many new jobs for the area, but that does not
count in terms of Tommy and Kenny and Judy's playground area or the
summer softball season or something else in which the flood plain has been
used for recreational opportunities. You have to find something to replace
these facilities some place else or else you are victimized by letters to the
editor, by city council members that are not happy and a number of other
things that keep the thing from moving forward on all fronts in a united way.
This takes a lot of meetings.
We have been very fortunate in having a sympathetic ear of the District Office
of the U.S. Army Corps of Engineers, and we have had a series of District
Engineers that have been sympathetic to it, and the program that has been
developed here has been nationally written up by the Corps of Engineers. In
the Water Spectrum magazine, for instance, last fall it was a featured article
of how flood control and housing and rehabilitation and redevelopment is
being done together so that there is a substantial dividend in timing and
financing and the private sector of the economy is being stimulated to make
major investments in the area. As I said before, this has worked with us. It
may not work in another area. One of the problems right now is the difficulty
in getting federal financing for housing and urban development programs.
All over the nation funds are limited, and many of the cities, many of the
large metropolitan areas faced with the squeeze in the crisis that they all face,
want all of the money funneled into their large population centers, and
rightfully so. I think the mayors of the large cities must have the ear of the
federal government. They see the pressing impact of the immigration of
people who used to live on the farms and rural communities now pressil}g in
for jobs and for housing and for an opportunity to improve the quality of
their life, and sometimes they do not see the outlying smaller communities,
while we feel that the smaller communities are the larger communities of the
future. At the same time, we feel that helping Philadelphia or Boston or San
Francisco or Los Angeles or Houston or any other city is not taking anything
away from us. We think that when we help any other city we are helping
every city. And it is because of that that I am here today, because I think if it
is good for our town, it may be good for another city. If it has worked in
Waterloo it may work in some of your hometowns in some of your areas. But
I wanted to point out to you that persistance and the vitality of community
support that is required to put something like this together, and the legal
- right that you have to exercise-you must have the power of eminent domain,
you must have the proper legislation to move ahead on these programs
without restrictions.
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In the purchase of over $6 million of land we have been to court 15 times,
(that is, through District Court). We have managed to negotiate, we have
managed to settle these differences before getting into court, and that takes a
great deal of time in order to stay out of litigation and to stay out of
questions of constitutionality and property values and things of that kind.
The thing that we find works for us is to get two independent separate
appraisals by the best appraisal firms that we could find and then on the basis
of those two appraisals make an offer that is no lower than the lower or
higher than the higher. Usually, it is the higher appraisal, and on that basis we
make a single offer-no matter who it is, rich or poor, or no matter what their
condition in life is, we make the single offer--we do not try to negotiate for a
lower price. And there are some people who are so anxious to get out of the
flood area they would settle for far less than we offered, but we do not think
that that is fair to them to take advantage by depredation and the emotional
content of their living condition and to offer them less than the fair market
value. So we find the fair market value and then we make this single offer,
and in case after case, we find that people were ready to move on that basis.

Then, I should point out to you that through the Department of HUD,
relocation assistance is available. This is the most sensitive area of all and
sizable increases have been made in relocation grants, moving expenses, rent
supplementation programs, things of that nature, and in housing programs. I
would suggest to you that you initiate these programs and that you begin to
develop alternatives to living in the flood plain or in the area that is
susceptible to this constant damage. If you coordinate that with the land
purchase plan, the two should go together to your advantage.
Basically, the area is probably best described on an aerial map. The blue area
on this map is the area that was flooded, and we took a number of pictures
from news accounts of the flood actually in progress and then in a very
amateurish way, we located the inundated area by putting these pictures up
against the flood map. We did this to convince ourselves where the flood
susceptibility area was and where we should initiate a redevelopment project.
Now, as I said, we did this at the staff level. We did this on our own initiative,
on our own time largely. And we put together a composite. Now it looks
quite amateurish, but you would be surprised how much weight this carried.
And I would suggest to you, at the height of the flood when you are going
through the damage and the disaster, and when you are facing human
relocation, the Red Cross is active and various emergency techniques are
being implemented, that you document it with photographs-that you get it
right then-because soon after, everybody forgets it and they do not think
that it is ever going to occur again. You would be surprised how much
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propaganda we heard along that line- "It will never come up this high again;"
"My house will never get wet again." Well, here is the proof positive, and
incidentally, we used this in the few condemnation cases we had-it was
pretty eloquent testimony to a jury that these properties had to be removed
and taken out of the floodplain.
I described to you earlier the fact that the Waterloo John Deere Tractor
Works was located here, and all of this area upstream from it was flooded.
Well, the John Deere firm in Waterloo was landlocked and waterlocked. It
could go no further. If it wanted to expand, if it wanted to modernize, if it
wanted,,to go into pollution control programs, it had to leave this particular
area or it had to have some elbow room or flexibility. We purchased this land
upstream from it that was in the flood plain. The rive~ was widened,
deepened, and rechann~lized, and all of the river bottom sand was used to fill
this" area above the 100 year flood level and that is the site of the new
foundry that I described a little earlier. In addition this program is
substantially protecting a prime residential area on both sides of the Cedar
River. The Black Hawk Creek flood plain that I described is this blue area
coming up. You can see where the water came in 1961 in that blue area. This
land is being purchased now through an open spaces grant and being
preserved for park and outdoor recreation purposes.
Parks and open areas are perfectly all right for flood plain purposes. All you
have to do is chain down the picnic tables and the park equipment, tie up
everything and ride out the storm, and when the water goes back down it
takes quite a clean up job, but there is not a human factor, there are not
human lives involved, and there is not a substantial amount of improved
property. This combined use of parks for watershed and d:r:ainage and
floodplain areas is working out very well in our area. Now I did not want to
get into a technical program. I brought these maps and other material here,
but you are welcome to follow up on the remarks that I have made, because
as the keynote speaker, I am supposed to stimulate you to do your own
thinking, to improvise, to be bold and imaginative, and to take some of the
language that I have given to you and translate it into your own terms, where
you live and how you practice your various techniques.
I might say in closing that · both the Army Corps of Engineers and the
Department of HUD has all kinds of language ih their manuals that says you
are to coordinate your programs with other federal agencies. Reams and
reams of material are written into the Corps of Engineers Manual and the
Urban Renewal Guidelines. Do not go any further in flood control planning
until you have conferred with the Corps of Engineers. Do not go any further
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until you have seen what the land use and zoning control should be and
whether or not urban renewal can be used as a supplement to your flood
control effort. But in many, many communities these guidelines are ignored,
and by the federal agencies themselves, because it is complex enough to take
on one agency without two, and the timing, coordination and split-second
cooperation that you need is not easily come by. And so, altho.ugh it is there
and although it is adopted by Congress, and although it is used by these
various departments to indicate that there should be this cohesive,
coordinated, forward thrust in flood control management and urban
development, it is very seldom actually put into effect. It is there, though, if
you look for it.
For instance, there are Section 215 Agreements in the Corps of Engineers
that allow you to go ahead and proceed with flood works and the
construction of flood control devices ahead of the appropriated funds on a
reimbursable basis. There are housing and urban development funds that are
available to revitalize and rework a flood plain area. There are public works
grants that are available. Substantial federal assistance is available for the
installation of water and sewer facilities. If you finish a flood control plan
and a redevelopment proposal and your sewer outlets are out of line, or at the
wrong elevation, what good does it do? You have to go back over and re-do
your whole program practically and dig up a lot of streets and cause a lot of
unhappiness all the way around by not taking into consideration the fact that
when the new elevations are reached those pipes may all have to be 8 or 10 or
12 inches higher than they were before. This takes a whale .of a lot of paper
work, and it takes a lot of "grinding it out," and it is not don-e by
speech-ifying or by eloquence, or by politics. You have to do your homework
and you have to do your paper work very well. Then after that, you can try
the politics and push for the support that you need.
We found it very useful to associate ourselves with a number of groups with
that purpose--The Mississippi Valley Association, Water Resources
Associated, the National Rivers and Harbors Congress, and other groups like
that. And we gladly contributed our time and our effort because we have a
lot to learn from other cities who have gone•through this experience. We
certainly do not have the time to go through this over and over again and to
make the same mistakes over. We like to benefit from what other
communities have gone through. Out of this has come a program that we
think will be highly beneficial and useful. We could not sit there certainly on
the Cedar River in the heart of a vital agricultural area with a heavy industrial
investment that was part of this 4200 acre flood plain community and
continually be susceptible to these disastrous floods. 01,!r senator said on the
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floor of the Senate: "The city of Waterloo can't go through these 30 year
floods every other year." We realize that we had to do something and most of
the initiative had to begin where we lived. You must realize that Congress is
involved in atomic energy and space exploration, civil rights, and a lot of
things. Congressmen have not got the time to sit and think about your
individual projects all the time. You have to show what you are going to do,
and if you are going to do the things you say you are going to do and you can
prove it, then they will come through with the appropriations and the
financing. It worked with us anyway, and we hope it will work with you.

DISCUSSION
Q. - What is Waterloo's approximate annual budget and how much of this
money is used for annual flood prevention?
Griebenow - We have $8 million earmarked for matching funds with Housing
and Urban Development and flood control works. In addition, I should point
out to you that the bridges and the other local cash grants-in-aid-the work
for that is let through general obligation bonds, or bridge bonds. One of the
things we did, for instance, was to enclose one of the creeks in twin 8 x 12
conduits to prevent future flooding with pumping stations. This was totally
credited to the local participation. It does not have to be in money, but it has
to be "in kind." If you are going to do what would have had to be done by a
federal agency yourself, it is allocated to the local credits in terms of dollars.
In Housing and Urban Development, one-third of the cost must be local,
two-thirds is federal; or in some cities three-quarters federal and one-quarter
local if you pay for your own administrative costs. In the Corps of Engineers,
the ratio is roughly 20 percent local. It is those five local items of cooperation
that have to be initiated, utility relocation, bridge construction, things of that
kind.

14

Q. - I would like to ask if there are any upstream watershed programs in
effect such as the Public Law 566 for soil conservation purposes or any land
treatment on upstream tributaries that contribute to abating the flood
conditions in your area.
Griebenow - Well, of course, that would have been the most attractive
method of initiating flood conrol, through upstream reservoirs. When the first
realization came to the community that some of the flood walls would be as
high as 12 or 14 feet in certain localities there was a public outcry and many
of the leaders of the community said that there must be a better solution-we
will even reroute the river around the city--we will do anything. There must
be some area upstream where you can impound this water, where you can
hold it back, or where you can keep it and let it out gradually, but in the
watershed of the Cedar and with the confluence of these tributaries coming
in, there was no solution. The watershed was spread out too wide and the
land is very low and level and the only place that you inundate any extensive
area was where urban communities already existed. One area would hav~ut
a town of about 6000 under water. Even then it was not very practical. It is
just too low and level, and the topography does not lend itself to that. But
you would be surprised how many endless meetings and how many energency
high level cabinet meetings had to be held until you satisfy everybody that
local flood control is the only solution that is left.

Q. - Is there an Office of Economic Opportunity or a Community Action
Program agency there and were they helpful in your relocation of the
residential areas?
Griebenow - They are indirectly, but we have our own relocation department.
OEO and CAP did not come into the state of Iowa until the last three or four
years. This program was already initiated and well under way, but, indirectly,
they deal with some of the same people that we contact, they have been quite
useful in referring to us cases of emergency need or supplemental assistance.
Q. - What did you mean when you said that your bridges, your old bridges,
added to the flood?
Griebenow - Well, they were low and the arches were wide and thick and
water piled up on the bridge. The water level upstream was two feet higher
because of the Fifth St. Bridge, the Fourth St. Bridge, and Mullen Ave. Bridge
and the First St. Bridge, and these bridges have all been elevated-on narrow
spans--so that the water goes through much cleaner.
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Q. - Is your tax base any different? I mean you have this new industry coming
in which adds to your tax base. You lost some by the purchase of lands for
open space. As it stands right now are you about to have a trade off? A lot of
concern for communities is that if they buy this land, we spend the money
and then we take it out of the tax base, and this is of concern to people.
Griebenow - Well, I know that some of what I say sounds like some master
planner with considerable amount of tremendous wisdom looked down the
pipe and saw all these potentials coming about. That was not the case. We did
not know that industry was willing to involve itself as much as it has, and we
were not sure that an all electric foundry would ever be constructed. But
there was a hope that there would be, and we took this risk, and the
industrial concerns committed themselves in writing (about 1964) to do it,
and once we knew they were willing partners with us then these other things
fell in line. If you wait until you get an airtight contract and agreement to do
all these things from all these agencies, if you are not willing to take a chance
that when the area is revitalized and redone that the general economic upturn
in the area will not contribute to the redevelopment effort, I do not think
you will ever get going. I think you have to take a certain amount of risk and
as you well know, urban renewal is a controversial program and in city after
city you have commitments and promises and indications made of shopping
centers, of banks, of new buildings, of apartment complexes that were going
to be built back into an urban renewal area that never materialized because
the financing was not available between the time that the urban renewal
project was initiated until the land was sold. Or a new shopping center grew
up on the outskirts of'town or something of that nature, but in our particular
case, from the time we began to buy land until we sold it was just a little over
three years, and this worked out quite well, largely because we . had
experience from another urban renewal project, and we did not make those
same mistakes again. We bought land rapidly, we located families as fast as
possible, and the recurring floods helped us too. They are great convincers.
We gained substantially, with commitments for about 12 times the previously
taxable property following redevelopment.
Q. - I asked you, and I do not want to be persistent, I am trying to relate this
to size, what is your approximate annual budget in Waterloo and give me
your population if you would, please.
Griebenow - The population is 78,000 people. The annual budget is about $8
million, frorri tax sources. From all sources it is $16 million.
Q. - Did.you sell any bonds or anything?
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Griebenow - Bonds were sold for the bridges. Bonds were sold for the
purchase of land for open space. Incidentally, concurrently with this we had
five separate bond issues, and the one, the bond issue that passed by the least
amount, was 74%. We had bond issues passed for five new fire stations (fire
stations had to be moved out of the flood plain), for a new recreation center,
new courthouse, for $7 .8 million worth of new schools, and for revenue
bonds for park and open spaces areas, and all of them passed, the largest by
86% and the smallest by 7 4%.

a
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LAND USE MANAGEMENT
AN ECONOMIC NECESSITY
L. Douglas James
Associate Professor of Civil Engineering
University of Kentucky, Lexington

Problem Perspective
Those of us who daily face the inquiring minds of our college youth have
learned to recognize the importance of telling it like it is. No discriminating
audience is converted by those who only present one point of view. People
know life to be more complicated. The art of explanation requires a reasoned
presentation of the pros and the cons. The facts need to be stated in
sufficient depth, without becoming immersed in detail or intertwined in
controversy, to enable the listener to synthesize in his own mind an
acceptable compromise among values which cannot all be realized at the same
time. Conclusions the listener reasons for himself are far more lasting that
those he is served as statements of fact. Accordingly, the place to begin an
examination of the role of land use management in a program of flood
damage reduction is with a review of the total flood problem.
Floods hurt people. Communities all over the world are periodically disrupted
by high water. If we were to review series of historical floods on a typical
Virginia stream, we would find the inundated areas to follow consistent
patterns. Since future floods, barring human interference, will follow these
same basic patterns, those who locate on lands where floods are known to
occur are destined to suffer the consequences. However, we must be careful
not to infer that the removal of all human activity from all flood plains is
universally the ideal cure for eliminating flood damage. It is true that little
flood damage will be suffered by those who meticulously avoid hazard areas.
It is no less true that most flood damages occur during a few major events
usually separated by long time intervals. Many users can gain substantial
benefits through economic use of the less frequently inundated flood plain
lands during intervening flood free periods.
As we recognize that underuse of flood plain lands has the economic cost of
retarding community development just as overuse has the economic cost of
excessive flood damage, it becomes evident that the essense of wise land use
management lies in being able to tell the difference.
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Land use management should emphasize the best rather than the least use of
flood plains. The prevention of all future development is not the ·ideal cure
for flood damages for all communities in all flood hazard situations. It is just
one of sever,al possible medicines. Each hazard area requires its own
prescription, and the diagnosis leading to the prescription involves a detailed
engineering-economic evaluation of the alternatives. Land use management is
not an economic necessity in the sense that regulation to minimize flood
plain development should be implemented immediately by all communities
which have ever suffered flood damages. It is ~ economic necessity in the
sense that where its use is forgotten, it will not be pulled from the bag of
alternatives at the appropriate times; and the community will suffer.
A new miracle drug can alleviate untold suffering but no patient should take
it indiscriminately whenever he begins to feel sick. Neither should one patient
take it just because the doctor has prescribed it for a friend with the same
symptoms. The doctor needs to be aware of the drug. He needs to be able to
observe and run the necessary medical tests to ascertain the condition of his
patient. He needs to know the situations in which the drug should be used.
He needs to know how to make the drug available to the patients it can help.
A drug wrongfully administered can inflict more harm than help. A drug
forgotten can go unused while the patient suffers.

Those charged with community efforts to mitigate flood damages need to be
aware of land use management as one of several useful approaches. They need
to be able to observe and define flood risk and recognize flood plain
advantages which may make taking the risk worthwhile. They need to know
when and where and what type of land use management can be used to
advantage or, at the very least, who to ask for help in answering these
questions. They need to know how to implement land use management
measures in areas where they find them appropriate. Excessive restriction of
flood plain development can hamper the long-term economic growth of any
community. Excessive de~elopment can lead to a flood damage epidemic~
One more point needs to be stressed before going on. Everyone who has been
seriously ill knows that it is not unusual to have to take more than one
medicine before being made well. Different medicines may be used to
overcome different symptoms. One medicine may be appropriate in the early
and another in the later stages of the disease. Development restrictions may
be appropriate for one parcel of flood plain land but not for its neighbor.
Land use management may appropriately preven~ some types of flood plain
land use but not others. Well-planned land use management may indicate one
type of flood plain development during one phase of community growth and
another type during another.
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The Alternatives
At this point, it is wise to stop to review the medicines available for reducing
flood damage. We would not really be straining this analogy to liken a flood
to an epidemic wherein large groups of people are stricken simultaneously.
The disease must be treated on two fronts: some measures are appropriate for
dealing with the health of the community; others are more appropriate for
helping individual patients. The extent that it is necessary to deal with
individuals depends on the success of the group measures. The success of the
program dealing with individuals depends on the degree individuals perceive it
to be in their own best interest to cooperate.
Structural measures are engineering works used to control flood damages on
the community level. They confine flood waters to areas where they can
cause little harm. Reservoirs store volumes of flood runoff for more gradual
release at rates not exceeding channel capacity. Levees and channel
improvements increase the capacity of floodways so that larger rates of flow
can be confined to areas where they will cause no damage. Diversions provide
new routes whereby flood waters are kept away from damage prone areas.
Most such measures are financed by the federal government. Their design and
operation is complicated and expensive. Reservoirs can be operated more
efficiently as a group and larger reservoirs permit smaller channels.
Nonstructural measures are employed by individuals to reduce damage to
their own property. Buildings may be built from materials which suffer less
damage when they get wet. Buildings may be constructed so as to prevent
water from getting inside when it comes up around the outside. Buildings
may be located on the lot or contents may be located within buildings in a
manner which minimizes susceptibility to damage. The average landowner
must consult expe;ts on flood proofing techniques for advice on which
measures will be most effective in his case. Once he learns what his
alternatives are, it is his choice what to do.
Other measures are employed by individuals during floods. Effective warning
systems permit evacuation of mobile property and provide time to prepare
for flood fighting. Quick cleanup and repair after the water recedes lessens
damage by arresting gradual deterioration. Again the individual needs
diagnosis of his case by an expert for advice on appropriate measures, but the
final decision on what to do is his alone.
Land use management seeks to reduce human activity in flood hazard areas.
Usually the idea is to prevent entry, but occasionally extreme hazard may
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require abandonment of previously developed sites. The first step in wise
management is to inform individuals of the nature and severity of the hazard
and the available flood proofing options so that each property owner may be
in a better position to decide whether the hazard is worth the risk. Entry may
be explicitly controlled by legal means where the community believes that
even well informed individuals will not act in the community interest.
Flood insurance, like medical insurance, does not alter the inflicted damage.
It does make it easier to pay the bill by converting large lump sums into many
small easy payments. It may help land use management by serving as a
reminder of the hazard during the long intervals between major floods. It may
increase the total bill by increasing effort spent to repair minor damage.
Finally, some patients may elect to suffer through the disease as best they
can. The landowner may suffer flood damage and then repair his property
afterwards. Some diseases are not severe enough for the average person to
consider a doctor to be necessary. Some flood hazards are not severe enough
to make special prevention efforts worthwhile.
Writing the Prescription
Whenever a doctor is faced with prescribing for a given patient, he must
approach the case on three levels. He must evaluate the available treatments
and decide which ones will make the patient well. Of course, he recognizes
that he is dealing with probabilities rather than certainties. He may have to
take a calculated chance that a medication will help and sometimes must run
the risk that a treatment may actually make things worse. Secondly, he must
select one from the many medications which can effect a cure. He must
decide which will do the best job. Thirdly, he must survey the situation from
various viewpoints. He may have to compromise among what would best
serve a parti~ular patient, what is best for his patients as a whole (other
patients may seriously suffer if too much time is spent with any one patient),
and what is best for the health of the community as a whole.
How do these three levels apply to mitigating. damages in areas of flood
hazard? First, it is essential to determine which prospective measures will
work in a given flood plain and which will not. We will have to apply
feasibility tests. Second, it is necessary to devise rules for comparing the
feasible approaches to select the most desirable. We will have to establish
appropriate criteria. Third, it is necessary to consider these criteria from
various viewpoints. We will have to review the flood problem as it looks to
the individual, to the community, and to the nation.

21

Treatment Feasibility
The doctor must review five aspects of feasibility before deciding whether a
treatment will work. A treatment needs to be able to do the needed job
within the human body. For example, it may have to be biologically effective
in combating infection. It must be available at a cost commensurate with the
desease and comparable with other effective treatments. Prolonged expensive
treatment is not appropriate for a light case of sniffles or where a cure is
available in the drug store for a dollar. It must be either ·available at a ·cost the
patient can afford to pay or necessary enough for others to be willing to pay
it for him. It must envolve actions the patient is willing to do. People have
many reasons, conscious and subconscious, for failing to execute and thus
negating the effectiveness of a prescribed treatment. Finally, the treatment
must lie within the politically established legal framework. Government has
established rules limiting the use of certain drugs, requiring specific reporting
procedures, and specifying the conditions for financial assistance.
Each one of these feasibility tests must also be passed for a combination of
flood control measures to be appropriate for a particular hazard area. A
design must be tested for engineering feasibility. Will a proposed flood
control channel effecti11ely contain the ·design flood? A land use management
program is not a feasible measure for combating flood damages unless it can
effectively keep unwise development out of the flood palin. What assurance
do we have that flood zoning can be effectively maintained in situations
where it is confronted. with mounting economic and political pressures to
develop flood plains?
A design must be tested for economic feasibility. How much does 'the
measure cost and how does that cost compare with the resulting damage
reduction? With respect to structural measures for flood control, the
procedures for making the test are well developed. The measure is designed. A
cost estimate is made and converted to an average annual basis. Average
annual flood damages with and without the measure are estimated, and the
reduction in damages must exceed the cost for the proposal to pass the test.
With respect to land use management, the costs are of two types. Some
governmental entity must collect and evaluate the data necessary to design a
desirable program, execute the necessary processes to get it legally
implemented, and periodically survey the flood plain to make sure it is being
followed. However, the chief cost of keeping development out of flood plains
lies in the failure to take advantage of the natural productiVity or the spatial
location of flood plain lands by putting them to productive use. If flood plain
land is developed, the gross income to the owner will be inc.re~sed; but his
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flood damages will increase as well. The economic analysis must determine
whether development is commensurate with the hazard, whether the increase
in value realized from the land exceeds the increase in expected damages. It
may well find that some kinds of development do (parking lots or
playgrounds) while others do not (schools or hospitals).
A design must be tested for financial feasibility. Can sufficient money be
raised to pay the financial obligation of project implemtntation. The Federal
government has assumed most of the burden of paying for structural
measures because of their costliness, the difficulty of charging individuals for
benefits they receive as a group, and the determination that a coordinated
flood control program is in the national interest. The financial burden of land
use management is primarily borne by property owners who find land where
only the limited development commensurate with the flood hazard is
permitted to be worth very little when compared with lands protected by
structural measures. The major financial burden to the community
implementing the program is the cost of assessing flood plain conditions to
determine where development should be permitted and where it should not.
It is all too easy for a community to attempt to short cut the needed analysis
and zone a large, diverse, and approximated hazard area against a uniform list
of uses, but the savings in financial cos_t to the community government may
in the long run inflict a much greater economic burden on its citizens. Greater
effort is needed to better define the flood hazard at specific spots and to
assess the value that spot has to the community in alternative uses.

A design must be tested for social feasibility. Will the individuals affected
respond in the manner needed to make the project a success? Is society
willing to assume the long-term .obligation of maintaining and operating a
system of flood control reservoirs? The issue is even more critical with respect
to land use management. Will the owners of flood plain property and the
enforcers of regulatory programs continuously respect management programs
or will nonconforming uses appear and be overlooked during the long periods
of time which often occur between major floods?
A design must be tested for political feasibility. Can those who suffer the
flood damage harness sufficient support from the community as a whole to
generate the political support needed for structural measures to be
implemented? Is the community sufficiently united to obtain congressional
support to build a reservoir in the face of opposition from displaced
landowners or conservation groups? In many ways, the political feasibility
may be the toughest hurdle of all for land use management. Over the years
pressures will come from many sources to develop what looks to be idle flood
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plain land. Political leadership may want to use such areas to entice a new
industry into the community. Someone with influence may own land he
wishes to develop and convince the leadership of the resultant value to the
community. Undeveloped flood plains may provide a natural corridor of
inexpensive right-of-way for a new highway. Waterloo has been motivated by
frequent flooding in recent years. How will the climate change over time if
the next 50 years remain flood free? If development incompatible with the
hazard is allowed to enter the flood plain at any time, the effectiveness of the
approach is impaired forever after.
Treatment Comparison
The doctor may find several treatments which pass all five feasibility tests. He
must select the one for his patient which in his opinion will do the best job. He may base his decision on the highest probability of success or the least
cost of the treatment. He may consider the patient's general health, his
attitude toward the disease and the optional treatments, his ability to execute
complex instructions, his financial means, and a number of other factors.
At the forefront of the criteria used in comparing flood control alternatives is'
the economic test . of whether the benefits of reduced flood damage
(regardless of whose damages are reduced) exceed the costs of the measures
(regardless of who has to pay them). When faithfully followed, this rule will
make sure that every flood control effort will increase net income. When
asked to determine t}ie best alternative, economic evaluation selects the one
having the maximum net benefit. The objective of damage reduction is
achieved at least cost.
Many today advocate that we look beyond economic efficiency and seek to
achieve social goals which benefit people in ways that cannot be measured in
dollars and cents. It is certainly true that strict accounting of effects which
can be measured in economic units to the neglect of life's more intangible
values can lead to a stilted functional design, but it is no less true that most
agency and individual budgets are not so blessed with abundant funds that
they can afford to spend large amounts on alternatives promising few returns.
Many worthy needs go begging because of insufficient funds. The expenditure
of too large a share of those funds which are available in ways which will
reduce rather than increase funds available later may have serious long-run
consequences. A major role of economic analysis is to channel limited funds
toward w:here they are most needed, and an important need is to provide a
continued supply of funds to meet future needs.
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Emphasis on the economic criterion in selecting from among alternative
measures need not neglect other important objectives. Today we hear much
about environmental quality. We must consider the disruption structural
measures can impose on ecological processes, the values to be gained by
breaking the tedium of urban sprawl by providing open space in flood plains,
and the deterioration of often flooded communities. Another widely heard
objective is regional development. We must consider project effectiveness in
channeling outside money into a limited geographical area and in promoting
the economic growth of that area as well as the worthiness of that area for
special treatment from the viewpoint of outsiders who, through their taxes,
must pay the bill. We must also consider the economic stability provided a
community which no longer has to experience periodic flood caused
devastation. Certainly, the safety associated with freedom from flood caused
hazards to health and life are important considerations.
In the final analysis, the best alternative cannot be selected by evaluating
tangible (those .readily expressed in dollars) benefits and costs alone. Each
alternative needs to be evaluated to determine its net tangible benefits. Each
alternative needs to be evaluated to outline in words the intangible effects
which cannot be expressed in dollars. Then the appropriate decision can be
made through careful consideration of all available information by the
appropriate decision making body.

Treatment Viewpoint
A doctor must review efforts to upgrade community health from a number of
viewpoints. He must consider effects on the individual patient, on the
community as a whole, and on the nation. Each viewpoint must also be
evaluated in the selection of an appropriate combination of flood control
measures.
Each individual who owns property in the flood plain considers his use and
development of that property from his own viewpoint. Each owner
incorporates his understanding of the risk and the options available to him
into the management of his own land for his own welfare. Each learns to act
to protect his holdings in response to warnings on rising water. Each
conceives of ways to reduce the damage which will be caused by the next
flood. Each thinks twice before building an expensive new development in
the face of known flood hazard.
Some may ask why individual management decisions by flood plain land
owners will not produce the needed land use management. In the language of
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the economist, what is wrong with relying on economic forces functioning in
the land market to achieve optimum land use? Individual landowners should
be in a better position than anyone else to weigh the value of a specific
property in an intended use against the amount of damage property in that
use is likely to suffer during a flood. They should be in the best position to
devise ways to plan their layouts to minimize flood damage.
Two reasons make it unwise for a community to manage flood plain land use
by relying entirely on individuals planning the use of their own land to meet
their own best needs. For one, individuals may not be able to act in their own
best interest because of limited information on the nature of the flood hazard
or the relevant management options. For the other, the aggregate of the best
land use from the viewpoint of the individual owners may not be the best
from the viewpoint of the community as a whole.
Before going on to examine these reasons for the community assuming an
active role in land use management, it is important to stop to recognize that
the most effective management program is going to be the one where the
community uses the management decisions of the property owners to the
fullest extent possible. With respect to the two reasons for community effort
at flood plain management, ·t he failure of individuals to act in an optimum
manner because of limited information can best be reduced· by the
community providing expert help or other technical assistance in obtaining or
interpreting the necessary information. The differences between individual
and community viewpoints can best be handled by motivating individuals
toward the public interest through such economic incentives as flood
insurance premiums and special taxes to reflect the increased cost of
maintaining and repairing public facilities. The more effectively the
community can work with the economic forces regulating land use in the
flood plain; the less it will have to rely on legal enactment and enforcement
and the less likely it is to have to battle the economic, social, or political
forces generated as individuals seek to protect their own interest and make
the regulation ineffective.
Many property owners have an inadequate notion of flood hazard. The best
notions are likely to be found where a stable population inhabits an area so
frequently flooded that historical even ts reflect a wide range of flood
severity. Owners in infrequently flooded areas must rely on a hazy memory
of the distant past or on hydrologic charts and maps they are not trained to
understand. The problem is greatest for new people entering the community.
The most productive role of the community in combating this problem is to
provide a linkage between its citizens and the federal agencies equipped to
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make flood hazard surveys and provide technical advice on the design of
effective flood proofing measures. The community can help the information
get to the citizens who need it most and help provide the federal agencies
with better data on local flood experiences.
The land use management objectives of individuals may differ from those of
the community for a number of reasons. Individuals may be looking after
their own short-term interest, gambling that a major flood will not occur
during their occupancy. The problem is most severe in the case of developers
looking for quick sales or rapid profit. The development of one property may
block flood flow patterns so as to increase damages to other properties.
Individuals may look only at immediate gains and overlook the high
maintenance cost and general run down appearance which develops over the
years for frequently flooded properties. Community goals of preserving park
and recreation space and developing an attractive community may be
overlooked. In summary, the community must be on the lookout for the
harmful effects of the actions of one individual on his neighbors and must
preserve values which pertain to its citizens as a group.
From the national viewpoint, Federal financing of structural but not
nonstructural measures for flood control has caused individuals and
communities alike to rely on structural programs even where nonstructural
programs are more effective. Why should individuals or communities pay for
medicines when they can wait until the disease gets a little worse and then be
treated for free? Individuals have been conditioned to neglect flood hazard as
a factor in land development decisions and layout design by the expectation
of free protection as the community develops.
Recently, the Federal agencies have sought to combat the financial incentive
to rely on structural measures by legal means. The new policy seeks to
motivate communities to require individuals to employ nonstructural
measures by making free structural measures contigent on an active
nonstructural program. The approach seems destined to run into strong
counter pressures unless it can convince people that if they fail to pay for a
nonstructural program, structural measures will not be provided free
whenever damages to existing property become sufficiently severe. However,
the community, under this institutional arrangement, may find one of its
strongest reasons for developing a land use management program to be that it
thereby qualifies for federally financed structural measures. The greatest
danger of a legally applied Federal incentive is that it may not properly
discriminate among land management programs. Good management
recognizes that proper land use depends on land value as well as hazard.
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The three viewpoints can best be contrasted by comparing how each would
apply the economic decision rule of maximizing net benefits to the flood
problem. The national viewpoint seeks the solution maximizing net benefit
without regard to who reaps the benefit or who pays the cost. The
community viewpoint draws a line around the local area and naturally favors
a program where taxpayers over the country pay the cost so the community
can reap the benefit. The national viewpoint agrees where the program is
judged to advance the welfare of the country as a whole or the community is
judged to merit special help. The individuals have analagous attitudes toward
the community. They favor having some level of government pay the bill and
are reluctant to pay it themselves when there is any chance of getting
financial help. The community viewpoint is to pay where it advances a
program in the best interest of its people as a whole or where the individuals
are particularly needy.
The progressive community will seek to preserve its own best interest in the
face of pressures by individuals operating from a private viewpoint to develop
land and pressures from the national viewpoint to minimize the need for
Federal expenditures on new structural measures by excessive reduction of
flood plain development. The discriminating community will recognize the
cases where it is in its best interest to limit flood plain land use to
development compatible with the flood hazard and whe~e it is in its best
interest to press for construction of engineered flood control measures.
Spot Analysis
The doctor prescribes for individual patients. Land use management deals
with individual spots on the flood plain. The medication must be designed for
each patient. The nonstructural measures must be designed for each spot.
Spots, like patients, change with time. Land use management needs to be
dynamic. It needs to be able to continually adjust to changing conditions.
Many kinds of information are needed to prescribe the optimum land use for
a given spot in space and time. A convenient way to approach the problem is
to divide the decision making process into two parts. The flood proofing
decision seeks the optimum adjustment to the flood hazard existing at the
location of a prospective flood plain development. The land use decision
seeks to determine whether the development with the optimum adjustment
should be made at the given site. Both types of decisions are continually
being made by individuals. The role of a land use management program is to
direct these decisions in the interest of the community.
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A wise decision is based on information on the severity of the flood at the
spot. What depth of flood water can be expected on the average on once in 5
years? 50 years? 100 years? What is its velocity? Its sediment content? How
long will the inundation last? The answers vary with time as hydrologic
conditions change in the tributary watershed as well as from spot to spot
within any given flood plain. As flood hazard is not readily perceived by
individuals, a key process in a community effort in land use management is to
make this information more generally available. Often, individuals use flood
plains as they use other lands because they do not perceive the hazard.
The flood proofing decision must consider the range of available methods and
the cost and reduction in average annual damages associated with each one.
For example, the cost of making a building watertight against a design flood
can be estimated and compared with the reduction in damages. The
community can promote flood proofing by helping individuals obtain the
design and cost information they need, promoting effective flood warning so
that the affected individuals are made aware of coming high waters, and
requiring through building codes flood proofing to prevent builders from
taking advantage of buyers. The community gains as it is able to make its
citizens aware of flood damage prevention measures so that they can make
the flood plain lands as productive as possible commensurate with both their
advantages and their liabilities. The community which uses its resources most
wisely experiences the greatest long run economic growth.
The land use decision of the individual depends on whether the income he
can achieve from flood plain land exceeds what he can achie~e on alternative
available land which may be free from flood damages but have such other
disadvantages as poorer access or steeper slopes. The property owner must
compare his expected income at the two sites. The community can look at
market valu~s of otherwise comparable spots with and without flood hazard
as indicators of worth to private users. Generally speaking, urban
development should be kept from a site where the developer cannot show his
use will be economic in the face of the flood hazard or where the economic
value gained is not sufficient to offset community needs for parks, open
space, or some other public use.
Structural measures protect a large group of sites. They become economical
when the aggregate gain in market value, which would accrue to all the spots
protected by the measures, becomes large enough to exceed their costs. As a
general rule, restrictions to land development gradually lose their economic
advantage as surrounding development intensifies.
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The Economic Necessity
We have now proceeded to the point where we can summarize the economic
advantages a well structured land use management program can provide the
local community.

1. A community is helped as its citizens are made aware of the

r-
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opportunities they have to better themselves. The damage any group
suffers from a series of floods are bound to be reduced as individuals
within the group begin to employ new ways to reduce them. The
money saved through a better understanding of the options provides
capital to promote economic growth.
2. The benefit extends to members of the community not living in
the flood plain. The effects of economic growth will extend
throughout the community. Better adjustment practices on the part
of those owning property in the flood plain will help them to
improve their property to the point the overall appearance of the
community will be enhanced.
3. A land use management program will allow the community to
take explicit measures toward community objectives. Parks, parking
areas, and other types of development which suffer Hltle flood
damage have to be located somewhere. A community is ahead
economically to direct them toward the flood plain rather than
toward flood free land which can better be used for some other
purpose. Too often land use changes achieved by market processes
are determined by chance patterns in timing of desire to build and
willingness to sell. Land use management helps direct the changes
toward community betterment.
·
4. Land use management within flood plains permits the hazard
areas to rise from run-down buildings to landscaped parks or other
more attractive development. The change in community image is
likely to become a major plus in attracting people to the area. It is a
visable sign of community awareness and ability to solve challenging
problems.
5. Evidence of a balanced program of land use management will
enhance the ability of the community to obtain Federal assistance to
finance structural measures when prospective land values become
large enough to warrant them.

Conclusion
While an active and informed land use management program is not a necessity
in the absolute sense of the word, it can make a major contribution toward
the economic growth of communities containing substantial areas in flood
plains. An informed program must be able to recognize where a given type of
development should be and where it should not be allowed. The conceptual
framework for making this kind of analysis has been developed, and
computer programs are available to expedite its execution.* Each of us needs
to think of land use management not in terms of whether or not, but in terms
of where and when and of what kind.

*L. Douglas James, "Economic Analysis of Alternative Flood Control
Measures," (Lexington, University of Kentucky, Water Resources Institute,
Research Report No. 16, 1968).

DISCUSSION

Q. - Can injury and death be reduced to economic calculation? Can you put
an annual damage figure into your benefit-cost ratio because of injury,
personal injuries, and death to the inhabitants?
. James - I would say that we could not in the sense that it really means
something. I was envisioning that kind of thing when I said to put all the
things in money terms that you can and then ha"Ye the decision makers decide
considering what the damages are and considering how many injuries there
were. You can distinguish whether there are three injuries or a thousand, or
three deaths or a thousand, but get these down on paper and then make the
decision, as best you can, weighing all the factors.
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Q. - We have a situation that is almost the ultimate in this mountainous
country of very rapidly rising streams that recede just about as rapidly. We
have one particular situation of a well-known resort city where the damage to
property could not justify any structural flood control, only 40 percent or
something of that sort, but there is an extreme possibility of loss of life.
Floods have actually been recorded as rising 10 feet in 15 minutes, and
hundreds of tourists who are not familiar at all with this situation are in this
danger area. We are sort of stymied for a federal flood control project there .
unless you could put an evaluation on a human life. We tried it, but I do not
know whether we will get away with it
James - I think what you are really getting to there is my third test of
financial feasibility - can you convince somebody to pay for it? Of course,
the federal government has said that to have them pay for it, you have to pass
the economic feasibility test, and that is where your hang up comes -- how do
you translate this into numbers.
Q. - Mutual decision has not worked here. I personally went to the man who
was developing a motel - a multi-million dollar motel in a very dangerous
location - and talked with him. Flood information was available to him, he
had studied it carefully, and had figured that he had a recurrence interval of
damaging floods of once in seven years. And he said to me if you will let me
stay here seven years, I don't care if it washes away. He had no consideration
of human life at all.
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FLOOD PLAIN INFORMATION REPORTS
WHAT THEY ARE AND HOW THEY ARE USED
George R. Phippen
Chief, Flood Plain Management Services Branch
U.S. Army Corps of Engineers
Introduction
Floods are nature's way of letting off steam, figuratively speaking. It is
natural that people wish to forget them as soon as they can, but,
unfortunately, they remain with us. Because people want to forget and for
many other reasons, planning to deal with the threat of flooding has had a
rather narrow base - largely a federal function. Because it lacks jurisdiction
over lands, the federal government has seen flood control as the most obvious
way to deal with floods. It is now widely recognized that this is not enough
and, in some cases, not the best approach. Encroachment on the flood plain is
the real culprit. What then can the federal government do? The course which
seems to offer the best prospect is the one which is synonymous with the
Corps of Engineers' Flood Plain Management Services Program. This program
is providing the basic flood information, interpretations, technical services,
and guidance, with encouragement to the non-federal section which will
enable it to plan for appropriate use of flood plains. Flood control still has a
role to play in what I refer to as flood plain management, but it is no longer
the only player. The Corps is not alone in this work. Several states,
communities, and other federal agencies are in it.
There are no hard and fast rules of techniques which can be applied
universally to achieve appropriate use of flood plain lands. Each area has its
own unique circumstances, both physical and cultural (i.e. development)
which you as officials and planners must deal with in your planning. First of
all you must decide what it is you wish to accomplish. Second, you must
decide where it is that this will be accomplished. Third and last, you must
decide what you need to do to get what you want.
We are here today because we recognize in varying ways and with varying
degrees of insight that floods are a problem which we should recognize in our
planning of land use. We are concerned not only with the potential for
damage which exists today, but also with the increase in that potential which
is inevitable if we ignore floods in our planning.
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Because the flood hazard is part flooding and part land use which is
susceptible to flood damages, we must look to measures which modify
flooding on the one hand and modify the susceptibility to flood damage on
the other. A third idea which we need to keep in view is that the flood plain
is almost always only a part of the area of planning interest and furthermore
that it has environmental attributes which must be recognized in this
planning. I am one of a growing number who recognize that these three
notions combine under the umbrella of flood plain management.
While I have crammed a number of ideas into these introductory remarks,
you may have noticed that I did not try to answer the second of the
questions which I originally posed -that is: Where is it that this planning and
implementation will be accomplished? Yes, I mentioned flood plain, but what
did I mean? Some of you may visualize the valley bottoms, others the
bottoms and low terraces. I define it as the area which could be covered (or in
some cases has been) by temporary overflow from any source whether
stream, lake, or ocean. In most cases this goes well beyond the visible
evidence, and is defined under natural conditions by extreme flood events.
Those of you who suffered the floods in western Virginia last summer know
what these are. The flood plain then is basic. The delineation of flood plains,
and providing information on the depths, velocities, durations, and time of
flood rise are primary functions of the Corps of Engineers. in its flood plain
management services program. This information is presented in a rather
._formalized report we call a Flood Plain Information report and, less formally,
in what we call Flood Hazard Information reports. The latter may range from
reports on individual building sites to a scope approaching that of the Flood
Plain Information report. Because the Flood Plain Information report
contains the more complete picture, I will talk today in a general way about
the Flood Plain Inforl}lation report.
The Flood Plain Information Report
We have completed nearly 400 Flood Plain Information reports since the
program began in the early 1960's and the rate of production has increased
sixfold in the last three years alone. The form of the current report differs
somewhat from earlier ones, but the main distinctiop is that the current
reports give only information on the flood and . the area flooded. It leaves
suggestions about solutions to the follow-up activities of our Flood Plain
Management units and to general guidelines for reducing flood damages. We
also print pamphlets in large quantities to accompany the Flood Plain
Information reports which give brief coverage of the basic flood information
and some of the solutions which might be considered.
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Content of the Report
These reports use text, graphical presentations and photographs to depict the
nature of flooding and the areas subject to flooding. Both the history of
flooding and possible future floods are covered. Local conditions which
contribute to the flood problem such as bridge and natural restrictions of the
channel are highlighted. Information on flooded area, depths of flooding,
flood velocities, flood durations and the time of flood rise are given for
historical floods and for those which can occur in the future. Of special
interest are the maps which show areas flooded in large floods (which may
include some already experienced), water surface profiles which give
elevations of floods shown on the maps, and cross sections of the valley
showing the relation of one flood to another. Mr.John Philpott, who is chief
of our Flood Plain Management Services Unit at Norfolk District will give
more details in his presentation.
Future Floods
Although past floods are of historical interest, we are here interested in
possible future floods. To be sure records of past floods help us to decide
what we may be dealing with in the future. We construct from their records,
"frequency'' information and test assumptions about the hydraulics in the
study area. Unfortunately these records do not tell us very much about what
to expect in any given future period except in terms of the long term average.
That is to say, a flood which statistically should be equalled or exceeded only
once in 100 years on the average, may come next fall, and again a year later.
Without belaboring the point, I do want to make it clear that we can talk
only in terms of long term averages and not in terms of certainties for short
periods.
What we can say is that as long as areas which could be involved in flooding
are used for purposes that are susceptible to damage, which is about any use
one can name, the prospect of flooding should be taken into consideration.
Since 1966, our Flood Plain Information Reports have presented two floods
as a minimum. One, we have called the Intermediate Regional Flood and the
other, the Standard Project Flood, with slight variation in tidal flood areas.
The Intermediate Regional Flood is generally intermediate in the range of
possible flooding and it is one which statistically has a one percent chance of
being equalled or exceeded in any year. This flood is also referred to as the
100 year flood. We feel that this flood is a good guideline for planning, but
recognize that it must be viewed in relation to the problem area. Departures
from it should be carefully weighed. It is particularly important to view it in
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relation to possible higher floods. If the large standard project flood were
several feet higher, for example, the 100-year flood would likely be an
inadequate guide, but more on this later. What is the Standard Project Flood?
Mr. John Philpott will likely give you a more technical definition, but I will
convey the idea that it is a much larger flood than the Intermediate Regional
Flood and equivalent generally to about 60 percent of the maximum possible
flood for a given point in a watershed.
The Standard Project Flood pretty well defines the horizontal extent of
flooding or, by my definition, the flood plain. The valley slopes are usually
awash in this flood and any additional flow adds to depth much more
significantly than it does to horizontal extent. It might be added that in some
valleys this condition occurs with floods of the Intermediate Regional Flood
magnitude. If you are startled by my suggestion that the Intermediate
Regional Flood be used as a planning guideline in light of the foregoing, you
will be on the other side of the usual argument that would tend to make
departures toward the lower side. We feel, because it is intermediate in the
flood range . and because it has a probability of occurring in an .average
occupance period (23 percent chance in a 25-year period), it constitutes a
practical guideline for flood related planning. Again, it is important to view it
in terms of the individual problem area.
How Are These Reports Used
Perhaps the most obvious use of the Flood Plain Information Report is to
identify the flood plain. Another is to show the depths of flooding which
may occur. In this context, let us examine the relationship of different floods
to reinforce earlier statements. Try to visualize what is at issue here. In one
flood plain area the difference in depth between the flood which just
overflows the banks and the 100-year flood may be a matter of a foot or two,
and the difference between the 100-year flood and the Standard Project
Flood another foot. In another flood plain these ranges may be measured in
tens o( feet. What may have been a reasonable adjustment in the former case
almost certainly would not be in the second. The profiles and cross sections
in our reports help to convey this type of needed distinction.
One of the uses of the Intermediate Regional Flood outline which you all
may be considering in the near future, if you have not already, is the use
being made of it in the National Flood Insurance Program of the Department
o(Housing and Urban Development's Federal Insurance Administration. The
Federal Insurance Administration is using the Intermediate Regional Flood to
identify areas having a "special flood hazard" which is one of the first steps in
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the process of establishing a flood insurance program for a community. The
Intermediate Regional Flood is also suggested as the planning guideline flood
for the land use controls which are also part of the program.
Many communities not yet in the insurance program have undertaken
planning leading to flood plain regulations based on the Intermediate
Regional Flood as a guideline. Some flood control works have been developed
using it as a design flood. Even some states, Nebraska for example, have used
it in their statewide regulatory program. Sometimes the area of the 100-year
flood plain is used. Sometimes the regulations are based on the profile
elevations of the 100-year event. A combination, with the profile elevations
governing, is one of the favored methods.
In addition to the use of information in these reports in connection with
flood control works and regulations of land use which may be zoning,
subdivision regulations, or building and related codes, it is also most useful
when considering flood proofing where depths, velocities, and durations are
critical, whether flood proofing is accomplished by elevation with fill, or
open works, or by waterproofing. Centainly, the time of rise is of great
significance to the effectiveness of warnings and related emergency activities.
"'-....

Uses Being Made Of Flood Plain Information Reports
In order to better characterize the uses being made of our reports, consider
the following brief table:
REPORT USE THROUGH 1969
TOTAL REPORTS
TOTAL PLACES
PLACES LARGER THAN 2500 POPULATION
REGULATIONS ADOPTED OR STRENGTHENED
REGULATIONS IN ADOPTION PROCESS
OR UNDER STUDY
INTERIM LAND USE CONTROLS
OTHER PLANNING

(ABOUT) 300
(ABOUT) 700
(ABOUT) 325
(ABOUT) 185
(ABOUT) 325
(ABOUT) 370
(ABOUT) 530

Conclusion
It is my hope that you will join others in considering floods in your planning
and that you will call on the Corps for the assistance available under our
Flood Plain Management Services Program. As you can well imagine, we do
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not have unlimited. capability, but we will try to be responsive. We hope that
our capability will be improved through legislation in the near future.
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ENGINEERING DATA FOR SOUND
LAND USE PLANNING
John R. Philpott
Chief, Flood Plain Management Services Branch
U.S. Army Corps of Engineers
Norfolk, Virginia

Although the technical terms and jargon used by the engineer provide a
convenient and necessary means of communication for the indoctrinated, in
report writing for general consumption, the professional is often prone to
overlook the fact that he may not be completely understood. ,J hope you do
not find this to be the case in connection with the Corps' Flood Plain
Information Reports. Nevertheless, Dr. Walker has asked me to take one of
our reports and, in very "earthy" terms, explain how it may be used by an
individual or community to implement better methods of land use practices.
Perhaps the best way to accomplish this is to begin by asking ourselves what
type of information is needed to better manage the use of lands that are
subject to flooding. Consider, for example, the plight of a homeowner, or a
developer planning a sub-division, or an industry seeking a suitable site for a
large factory, or in the case of our next speaker, Mr. Bill Fleming, an enforcer
of flood plain regulations for populous Henrico County, Virginia. What is the
basic information sought by all these interests when faced with decisions
relating to floods? First of all, each in accordance with their particular
circumstance, would wish to know if there really is a flood problem. Second,
if finding that a problem exists, they would desire to know the seriousness of
the problem. And third, what is being done, or what can be done to alleviate
it? The purpose of the flood plain information report is tO' answer these
questions by providing specific and detailed knowledge of the flood situation
at desired locations.
For this discussion, we are using the report covering the Jackson River from
its mouth, upstream through the cities of Clifton Forge and Covington,
Virginia, to the site of Garthright Dam.
Selecting a typical example of a community in trouble, let us concern
ourselves for the moment with the small community of Parrish Court near the
middle of the right side of the map on Plate 6 of the report. The flood map
shows that this community is located on the flood plain and that it is
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probably subject to serious flood damage of a recurring nature. However, it is
important for the people living here to know more specifically how often
floods reach certain heights, what depths and velocities of flow may be
expected, and as mentioned earlier, what can be done or what is being done
to bring relief. In an attempt to answer these questions, let us turn now to
page 19 of the report. Here, we have a record of flood heights and
corresponding flow rates which have been experienced on Jackson River at
the U.S. Geological Survey Stream Gaging Station near Falling Springs. This
gage is located some distance upstream from Parrish Court. Also, on page 20
of the report there is a record of past flood heights which have been observed
at the U.S. Weather Bureau gage at Covington. These records provide us with
knowledge of flooding on the Jackson River covering the past 63 years.
By appropriate arrangement of the data shown on pages 19 and 20 of the
report, and application of the familiar statistical frequency analysis
technique, it is possible to determine to a reasonable degree of accuracy, the
average return interval of a particular flood height or flow rate at these two
locations for all floods up to the size of about the 100-year flood. Here, it is
important to note that the results of such an analysis can in no way be used
to predict the exact time of occurrence of a given flood. The average return
intervals are indicative of the number of floods of a particular size that may
be expected to occur over a long period of time. For example, a 100-year
flood would be expected to occur ten times in a 1000-year period. However,
in a given 100-year period, a flood this large may not occur at all, or several
such floods and even larger ones may occur. Therefore, since we have no way
of knowing what the next few years, or for that matter even the next few
days, will bring in the way of floods, it is important that we plan for the use
of our flood plains accordingly. Of course, we must recognize that the type of
use planned will dictate to a large extent the degree of risk or exposure that
we are willing to tolerate. In those cases where considerable damage and
monetary losses may be sustained in the event of flooding, or where human
life may be placed in jeopardy, it is desirable to avoid such a possibility
altogether, or at least plan development so that damage would occur very
infrequently.
Now that we have knowledge of how often on the average that we may
expect floods of a certain size on Jackson River, our next step is making the
best decisions on the use of the flood plains. One of the floods chosen for this
purpose and illustrated in the Jackson River Report, and in practically all
other reports prepared by the Corps is the 100-year frequency flood. The
level reached by this flood provides an index which one may use to estimate
the relative degree of risk. For example, development located above the level
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of this flood may be considered to be reasonably safe , and subject to damage
only on infrequent occasions. On the other hand, development located
substantially below this level would be flooded at rather frequent intervals.
Because of the nature of certain types of anticipated development or use,
flooding to any extent may be entirely unacceptable. In these cases, it is
desirable to know the level above which flooding is not reasonably possible.
The Corps of Engineers in cooperation with the Weather Bureau has made
comprehensive studies based on the vast records of experienced storms and
floods, and has evolved generalized procedures for estimating the flood
potential of streams. The procedures have been used in determining the
standard project flood. It is defined as the largest flood that can be expected
from the most severe combination of meteorological and hydrological
conditions that are considered reasonably characteristic of the
geographical region involved. There is no assurance that a larger flood will not
occur, but it i$ believed that the risk to anyone located at the level of the
standard project flood would be negligible. This flood is also illustrated in the
report. It is shown as the higher one shaded in light blue on the flood maps.
Getting back to our problem at Parrish Court, now that we have a fairly good
picture of the rates of flows, frequency of occurrence, and height and depth
of flow at the gaging stations at Falling Springs and Covington, how can this
data be used to determine the flood situation at Parrish Court and at other
points along the stream.
The flow rate for the various intervals of occurrence or for the standard
project and other floods can be determined for any point along the stream by
appropriate adjustment of the known flow rates at the Falling Springs gage or
by other acceptable methods known to the hydrologist and hydraulics
engineer. Tre height of the water at a given location is dependent upon the
rate of flow, slope, shape and cross sectional area of the waterway, and the
roughness or other characteristics of the waterway which tend to impede the
flow. For a given flow of water, all of these elements may be determined to a
reasonable degree of accuracy except for the measure of the roughness of the
flooded area.
Looking now for a moment at the profiles shown on Plate 9 in the report,
note that the water surface elevations for the floods of March 1913, March
1936, and March 1967 are shown at intervals along the stream. These so
called "high-water" marks were identified in the field and later surveyed to
determine their elevations following the occasion of these floods. Therefore,
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in addition to the locations of the gaging stations, we now have the rates of
flow and heights of flooding at a number of other points along the study
reach.
Typical examples of locations at which valley cross sections were surveyed in
the field are shown on plates 11 and 12 of the report. For any given cross
section location, therefore, we can use the cross section to determine the
waterway area available at any elevation, or in case of a known flood height
and rate of flow, we can measure the depth of flow by inspection, and
compute the velocity of of flow. Again, where the heights of floods having
known flow rates are available, it is possible by trial and error procedures to
compute the roughness coefficients which will fit a selected set of conditions.
Assuming, as we do, that these coefficients will not vary significantly for
Somewhat higher or lesser flow rates, it is possible then to develop flow lines,
or flood profiles, for any desired flood. The procedure used to develop these
profiles is referred to as "backwater computations."
Having developed the desired flow profiles for the Jackson River, these may
now be used in conjunction with the valley cross sections and other available
topographic data to outline areas of expected flooding all along the stream.
Although the flooded areas are identified for only two floods, the
intermediate regional ·and standard project floods, for most purposes these
two floods provide a reasonably good basis for planning uses of the flood
plain or for describing the flood situation at a particular location. At Parrish
Court, however, and in similar situations where there is substantial
development below the level of the intermediate regional flood, it is
sometimes desirable to determine the approximate level and frequency of
occurrence at which flooding begins. This can be accomplished by compu,ting
a number of flow lines representing smaller floods of known return intervals.
The desired level and frequency may be determined easily from these profiles.
Computer programs are available that make it possible to do this quickly and
at a relatively small cost.
Now that we have discussed the means of identifying areas subject to flooding
and how to determine the frequency, depth, and velocity of flow of a
particular flood, two broad questions remain. What can be done to reduce or
eliminate damage to existing property on the flood plain, and in what ways
may we use our knowledge of the flood situation on a particular stream or
waterway to bring about better flood plain management.
Leaving the answer to the second question largely to our next speaker, Mr.
Bill Fleming who has had a considerable amount of experience in this field, I
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will dwell on some of the answers to the first question and touch only briefly
on the second.
In the past, the conventional approach to flood problems generally has
involved the construction of some type of flood protection structure or
device such as a dam to store floodwater or a levee or floodwall to block its
entry. In instances where the flood plain has been intensely developed and
flood damages Nave reached intolerable proportions, as is the case along
portions of the j ackson River, positive protection measures such as those just
described provide about the only practical solution. Gathright Dam, presently
scheduled for completion in 1974, will provide substantial control over floods
along the Jackson River in the area covered by the report. This project will be
located about 20 miles upstream from Covington and will have the capacity
to store the entire runoff produced by any conceivable size storm which
could occur over the watershed above the dam. The flow lines and flooded
area maps shown in the report reflect the substantial reduction in flood
heights which will be brought about as a result of the construction of this
project. You may wonder then: Why is a large part of the flood plain shown
as still being flooded? There are several reasons for this. Although the
reservoir is capable of storing a trememdous volume of water, sizable releases
must be made soon after a large flood has occurred in order to make room for
possible succeeding floods. Also, as we proceed downstream from the dam,
the drainage area over which the dam has no control is increasing rapidly in
size. The following figures bear this out. Gathright project will control runoff
from only 344 square miles, whereas the total Jackson River · watershed area
above the mouth,!of Jackson River at the lower end of the study area is 907
square miles. Therefore, it can be seen that some flooding will still occur as a
result of runoff from this uncontrolled area, especially if it happens
simultaneously with flood releases from Gathright Dam. All this serves to
point out that regardless of how much storage is provided in a flood control
reservoir of this type, the effectiveness of the project in reducing floods will
usually diminish quite rapidly in a downstream direction.
Thus, we can see all along the Jackson River downstream from the dam, large
expanses of both undeveloped and developed areas left unprotected. Where
the land has already been developed, as is the case with Parrish Court, there is
nothing more in the way of flood protection that can be done except possibly
raise the floor levels by jacking up the houses, or provide some sort of flood
proofing, or if justified, construct a local protection device such as a dike or
floodwall. Moreover, because of the false sense of security brought about by
virture of Gathright Dam being built, the undeveloped areas beckon alluringly
to would-be developers. Unless use of this land is properly controlled, it may
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take only a few years after Gathright is built, before damage approaches that
now being experienced along the stream.
Unfortunately, this type of uncontrolled development has occurred much too
frequently downstream from flood control projects which have been
constructed by the Corps and others. Consequently, a substantial portion of
the benefits originally attributed to these projects has been partially nullified.
There is no need for this to continue. Data to guide safe development on
flood plains and other methods for prevention or reducing flood damages are
available. Vast stores of engineering data and other information concerning
the occurrence and magnitude of floods are contained in the files of the
Corps of Engineers, Tennessee Valley Authority, U.S. Geological Survey, U.S.
Weather Bureau, and many other federal, state, and local organizations and
institutions. The biggest task facing us in our efforts to reduce flood damages
is that of making those planning development on the flood plains aware that
data to guide them is available, and to encourage them to obtain and use this
information. The Corps of Engineers, along with the Tennessee Valley
Authority, U. S. Geological Survey, and others is continuing the preparation
of information-type reports such as the Jackson River Report. Hopefully,
reports covering most of the major potential trouble spots throughout the
nation will be available within a few years. Meanwhile, we must rely largely
on existing data and assistance which can normally be obtained readily upon
request from the sources mentioned. This data and reasonable regulations in
the form of zoning ordinances, building codes, and similar enactments at the
local level can be used to guide and control developments in flood hazard
areas. Controls concerning building upon land which is subject to inundation
have been adopted by many communities and have been accepted a'S a
practical approach to safe development and to prevention of flood disasters.
These controls would not prevent the use of the area for open-type facilities
that would not be damaged by flooding. The responsipility for seeing that our
flood plains are used wisely rests with us all.
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FLOOD PLAIN INFORMATION STUDIES
APPLIED TO LOCAL CONDITIONS
William W. Fleming
Subdivision and Drainage Engineer
Henrico County, Virginia

As a third phase of the same general topic, Mr. Walker has asked that I discuss
Flood Plain Information Studies as they apply to local conditions.
Mr. George Phippen, Chief of Flood Plain Management Service Branch, Corps
of Engineers, explained the Corps role in the preparation of these studies. Mr.
John Philpott of the Norfolk District office has shown us how engineering
data developed in flood plain studies is beneficial to sound Land Use
Planning.

Before discussing how we utilize reports of this nature on a local level, I think
it might be well to take a minute, locate Henrico County, and digress a
number of years to explain how we became involved in flood control work.
Geographically, Henrico County is located on the north bank of the James
River adjoining the City of Richmond on the east, north, and west. The fall
line generally divides the County with the eastern portion in the Coastal Plain
and the western half in the Piedmont Plateau. Our land area is about 250
square miles and our current population is approximately 170,000 people.
This seminar today is, in a sense, a direct result of hurricane Camille.
Ironically, in Henrico County, we were to some degree prepared for the
devastation of this storm by two of her older sisters.
The first flood of significance to occur in our area resulted from hurricane
Diane, on August 17, 1955. This storm closely followed hurricane Connie,
which passed through the state the week before, on August 12. Both had a
comparable rainfall of about 8 inches in a 24-hour period. The later storm,
Diane, caused the greater flooding due to the saturated ground and swollen
streams. You might recall that the same combinations of destructive forces
killed 69 persons and caused $832 million dollars damage in Connecticut. In
our area 28 homes were flooded with water depths varying from one inch to
about four feet.
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In all probability the low areas of our County had flooded on numerous
occasions in the past. Surely the great flood of May 1771, supposedly cresting
in Richmond at 40 feet compared with a 28.6 foot crest for Camille, would
have been more destructive. But floods have been with us since the dawn of
time. They only become catastrophes when they assail and destroy the works
of man. Prior to 1955, our area was rural in nature and records of such floods
are totally lacking.
The flood of August 1955 was as much a surprise to the County
administration as it was to the people affected. We just had not been
confronted with a problem of this nature before. In an effort to evaluate the
seriousness of the situation, we began - with our engineering people, to make
a study of flood prone areas, particularly the rapidly developing Upham
Brook Basin. Upham Brook has a drainage area of 10,296 acres, before it
joins the North Run watershed which contains 10,339 acres.
Our original study was quite comprehensive and offered several realistic
solutions to the problem. Unfortunately, as you all know, solutions generally
cost money. It is quite easy to stand on the high ground, watching the
devastation; we will all unanimously agree that something should be done.
However, at a later date, when confronted with the cost to cure, it is all too
easy, and basically .human nature, to minimize the horrors of a flood di~aster.
In Henrico County, we were no different. Faced with a cost estimate of
$500,000 to eliminate flooding in 28 to 30 homes, it was all too easy to
rationalize that this was a metrological fluke, a once in 50-year occurance nothing was done. But Mother Nature would not have it so. Our
rationalization was not acceptable; we had trespassed on sacred ground and
would have to account for our errors.
On August 7, 1959, we had another flood, this one as a result of an ordinary
local thunderstorm. This storm dumped a total of 8.43 inches of rain,
including 4 inches in a two-hour period between 1: 00 a.m. and 3: 00 a.m.
Many residents of low lying areas had gone to bed only to be awakened by
the sound of flood water lapping at their homes. This time, approximately 70
homes were flooded in the Upham Brook Basin - some with water six feet
deep.
As a result of this second storm, the County Board of Supervisors retained
the engineering firm of Wiley and Wilson, of Lynchburg, Virginia, to make a
detailed study of the Upham Brook watershed. Wiley and Wilson submitted
their report to the County in April 1960. It was also quite comprehensive and
made a number of good, pertinent recommendations relative to correcting
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some of our drainage problems. Those recommendations germane to our
subject today were:

1. That we establish flood plain zoning.
2. That we adopt the necessary ordinances to prohibit development
in the flood prone areas.
3. That we provide technical personnel to establish design standards
and criteria, and to insure compliance with County standards.
4. That we continue to develop a working relationship with the U.S.
Army Corps of Engineers.
Shortly after the flood of August 19S9 we had established liaison with the
Corps of Engineers. Our local studies had indicated that the most economical
method of alleviating the flooding in two existing subdivisions was to remove
the homes alltogether. We had asked the Corps to make a study of the Upham
Brook Basin, pursuant to Public Law 68S, with the hope that some federal
assistance might be forthcoming.
Public Law 68S was an amendment to the 1948 Flood Control Act and
provided the Corps of Engineers with the authority to construct small flood
control projects, not specifically authorized by Congress. Each project had to
be economically justified and complete within itself. Federal cost
participation was limited to $400,000 with local interest bearing all cost in
excess of the $400,000 limitation. Actually, Public Law 68S funds were used
for two purposes. First to finance studies to develop these small flood control
projects, and second, to fund the construction of approved projects.
In Wiley and Wilson's 1960 report they had referred to the storm of August
19S9 as a freak storm likely to occur once in SO years. Well, we were working
on the problem, and since we had experienced two SO-year intensity storms
in a four year period, we had plenty of time to get ready for the next one.
However, on August 6, 1960, one day short of a year's time, we were again
running for high ground. This time also as a result of a local thunderstorm
which dumped four inches of rain in a one-hour period.
Motivated by the third flood in a five-year time span, the Board of
Supervisors in September 1960, passed a series of resolutions which launched
Henrico County into the flood control business. Briefly, they were as follows:
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1. That the County continue to work with the Corps of Engineers in
a joint dr~inage improvement and flood prevention project.
2. That we retain Wiley and Wilson again and direct them to expand
their 1960 report with specific recommendations and cost estimates
for drainage improvements in our most populous Sanitary Districts.
3. That we set up the office of Drainage Engineer and provide for
the adoption of effective flood control ordinances.
In March 1961, Wiley and Wilson submitted their expanded report. The
position of Drainage Engineer was set up in July 1961. In August the building
code was amended to prohibit building on land subject to inundation.
In February 1962, the voters of Sanitary District "A" approved a one million
dollar bond issue based on Wiley and Wilson's 19 61 report. This bond issue
financed by a ten-cent levy on real estate and personal property provided us
with the funds to begin making effective drainage improvements. In the eight
years since this bond issue was passed, we ·have virtually eliminated flooding
in Sanitary District "A."
In the meantime we were awaiting the Corps of Engineers' project report on
Upham Brook. This was forthcoming in June 1962. It recommend~d the
acquisition of 43 homes in two low-lying subdivisions. However, since there
was a considerable backlog of work the Corps could give us no specific time
as to when federal funds would be available.
At this point in time, we were perhaps a little "gun shy." We didn't feel we
could wait. The Board of Supervisors appropriated two hundred thousand
dollars, and we insti!uted a program for the acquisition of these homes. In
one subdivision, where the more severe flooding occurred, we purchased 19
homes at their fair market value. This purchase operation took several
months. When we moved into the second priority area, the residents had
generally lost interest and were reluctant to sell. Acquiescing to their wishes,
the County did not pursue the program further. This would be a problem for
another day.
In the process of developing our design standards and flood control
ordinances we became acutely aware that one of° our biggest problems would
he in delineating the flood plain contours on major watersheds. In March
1961, we approached the Corps of Engineers and asked if they could provide
us with technical assistance in establishing flood limits. The Corps advised us
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that new legislation had been passed by Congress, and that pursuant to
Section 206 of the Flood Control Act of 1960, we could expect some
assistance from the Corps. As Mr. Phippen has pointed out, the Flood Control
Act of 1960 authorized the Corps of Engineers, upon request of a state or
local governmental agency, to compile and disseminate information on floods
and flood damage including identification of areas subject to inundation by
floods of various magnitudes and frequency.
We immediately asked the Corps to expand the Upham Brook Basin study
which had been prepared under Public Law 685 to include some additional
tributaries. We then established a list of priorities, based on our judgment as
to how development would take place adjacent to the County's major
watersheds, and requested the Corps of Engineers to prepare flood plain
studies in that order.
The first of these studies was on Tuckahoe Creek, a watershed of about 63
square miles at the western end of the County. Part of this watershed is
located in Goochland County. This report, received in July 1965, has enabled
us to establish flood plain elevations in conjunction with, or ahead of,
development on the watershed.
We next received a flood plain study on North Run, a watershed of about 17
square miles which might be considered a tributary of Upham Brook. This
was followed by the Gillies Creek study. Gillies Creek drains an area of about
16 square miles.
I mentioned earlier that the County had passed appropriate flood control

ordinances. Specifically, Section 4-21.1 of the County Building Code reads:

No building or structure shall be constructed upon land
which is subject to inundation as determined by Figure I of
the 'Design Standards and Specifications for Roads, Streets,
Drainage, Water and Sewer Construction and Improvements
in Henrico County,' the maximum elevation reached by
flood water of record or the flood level as determined by
the U.S. Army Corps of Engineers, ~hichever is greater.
Such plans as are necessary to show that the land is not
subject to inundation must be furnished by the applicant
and accompany the application fvr permit. Such land may
be removed from the area of land subject to inundation by
the construction of a channel of adequate capacity to pass
the volume of water computed from said Figure I, the flood
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of record or the U.S. Army Corps of Engineers
determination, whichever is applicable. The County
Drainage Engineer shall review all applications to insure
compliance with the provisions of this section.
Section 14-22 of the Subdivision Ordinance reads:

No lot, tract or parcel of land, or any part thereof, subject
to inundation shall be divided or subdivided for the use of
buildings, or structures erected or to be erected thereon for
dwelling or residential purposes, unless corrected to the
satisfaction of the agent.
Insomuch as our Subdivision Ordinance prohibits the subdivision of land
subject to inundation, we require that the specified lot area, in accordance
with zoning requirements, be provided outside of the flood area. As an
example, in the case of our R-2 Residential zoning, the Ordinance requires a
lot area of 18,000 square feet. If this lot were in any way encumbered by a
flood plain, the 18,000 square feet of area would have to be provided on land
above the flood limit. As a matter of policy, and in order to provide effective
lot grading, we require that the finished grade at each dwelling be two feet
above the established flood plain. This is a conservative requirement, the
wisdom of which was dramatically borne out by hurricane Camille. In the
case of Tuckahoe Creek, our flood plain study had shown we could
experience severe flooding in the lower reaches with no local rain, but as a
result of backwater · from the James River. This backwater had been
established by the Corps of Engineers at elevation 134, based on the previous
flood of record, the flood of 19 36. Consequently, we had set the finished
grade for dwellings along the lower reaches of this creek at elevation 136: The
backwater from the Camille flood exceeded the flood of 1936 by two feet. In
a number of cases we observed the water creeping slowly up to buildings, and
then, it began to recede.
Generally, the Corps flood plain studies show probable flood lines for use as a
guide. The scale is of necessity small and when attempting to determine the
flood effect on a specific site the report should be used with a degree of
caution. In Henrico County, we require that the developer, whether it be for
residential, commercial or industrial purposes, have his engineer submit a
detailed site plan. In the case of residential subdivisions the plans are
somewhat more comprehensive. We require topographic mapping of the area
being developed and a drainage system adequate to serve the subdivision and
the contributing off-site drainage areas. Each lot is reviewed in detail prior to
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the plat being recorded. If a site is contiguous to a flood area the
supplemental information applied by the developer's engineer permits us to
establish an exact flood plain elevation. This information is shown on the
recorded plat as a flood plain drainage easement.
Once we have received a delineation of a flood area from the Corps we
incorporate this on our zoning section sheets. These are 1-inch to 400-feet
scale maps of the County. With this information shown on our zoning maps
the general public can readily see what land is subject to flooding.
The 1962 Upham Brook study had shown wide-spread flooding along the
entire reaches of the watershed. With this information in hand and with
money from the Sanitary District "A" bond issue, we began to make
substantial improvements throughout the upper part of the Upham Brook
basin. The State Highway Department, in selecting a corridor for Interstate
64, found the most economical route along Upham Brook. They made
substantial channel improvements which complimented the program we had
already initiated. The City of Richmond, in order to provide outfall drainage
for the western portion of the City, constructed about a mile and a half of
outfall channel in the County. We joined with the City and on a 50-50 basis,
constructed 1,500 feet of double 12 x 12 box culvert through the Willow
Lawn Commercial areas.
You might wonder why the City of Richmond would construct a substantial
channel in the County and join with us in a $450,000 drainage structure. It
was "kind of a shotgun wedding" between the two jurisdictions. We had a
real problem on J ordans Branch, a tributary of Upham Brook.
At this location we experienced a rather unusual weather phenomenon. In the
past 14 years we have been subject to six storms with a SO-year rainfall
intensity. Our explanation for this is: that storm cells moving down the James
River run into a heat barrier and just stop. This heat barrier is a result of the
temperature differential between the cool river valley and the developed area
with its asphalt street, parking lots, and roof tops. At this point, storms
remain in a stationary position and discharge high intensity rainfalls. This
causes serious flash flooding in the City and the County, and we had to work
together for an effective solution.
With the changes being made on the Upham Brook watershed, the 1962
report was soon outdated. We asked the Corps of Engineers to prepare
another study. This second Upham Brook report was submitted in May 1968,
and a comparison of the two studies emphatically shows how these reports
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can be used by ·a local governmental unit to control and prevent flood
damage. We have successfully eliminated the peril of flood along the entire
reaches of Upham Brook, with perhaps one exception. Earlier, I mentioned
the acquisition of certain dwellings in 1962, and that in one subdivision the
residents lost interest in the County's program for purchasing these
properties. In July, 1969, almost one month before Camille's rampage, we
had our sixth SO-year flood on Upham Brook and a number of homes were
again flooded. We are now in the process of acquiring these, and before the
end of the year, will have done so.
The fifth and last report in our initial series was submitted early last year on
the Chickahominy River. The Chickahominy is the boundary between
Henrico and Hanover Counties, and has a drainage area of 169 square miles at
Bottoms Bridge.
In any rapidly expanding urban area, drainage problems, unless properly
controlled, will increase proportionally to the density of development. The
initial cost of adequate drainage facilities is only a small part of the
development cost. To not require this type improvement is sheer fallacy. To
permit development in flood prone areas, when the means are at hand to
prevent it, is inviting disaster.
Henrico County's approach to drainage and flood control .for urban areas is,
in my opinion, a text book example of a proper procedure. We still have some
problems in the older areas. Thankfully, we know about them from the
studies and these are being corrected as quickly as funds are available. In our
newer subdivisions, drainage problems are almost non-existant. No home, or
for that matter, any structure erected in Henrico County since 1961, has
experienced flooding. For this we can, to a la~ge extent, thank the Corps of
Engineers and the fine flood plain information reports they produce.
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OPEN SPACE PROGRAM
OPPORTUNITY IN LAND USE MANAGEMENT
Stanley Glowacki
Department of Housing and Urban Development

I understand that someone from one of the communities has explained what
HUD has done in their particular community. Now within the Department of
Housing and Urban Development they have several major offices. Probably
the two best known are the Urban Renewal Division which deals directly with
deteriorated slum areas and FHA which, as you probably know, is involved
with the mortgage financing of homes, actually, mortgage insurance. I happen
to work for the Metropolitan Development Office. We have a whole series of
programs, among which are the programs for public facility loans, a basic
water and sewer program which is a 50% grant program, that is for the
installation of both collection systems, sewer collection systems and water
distribution systems, and the program that I was asked to speak about today
which would more naturally be involved with flood control or flood plain
management, is the open space program.
The open space program has been in existence since about 1962. It started in
1962 as a 20% grant program, that is, HUD's participation was 20%; then in
1965 the legislation was changed and the grant program became a 50% grant
program. We have been working as a 50% grant program since· that time. HUD
has been allocated about 75 million dollars a year since 1965 for open space
projects nationwide, and the requests for that 7 5 million have probably been
four or five times what we have available, which is typical I think of all the
federal programs. I know it is particularly true within HUD generally, FHA,
Urban Renewal, among our own programs in the Metropolitan Development
Office. That $75 million, when you break it down for the total country,
means that we have been getting on an average, 12 million dollars a year.
The region with which we are concerned is Region 2. Philadelphia is the
location of the regional office. Philadelphia 1-ras the responsibility for the
states of Pennsylvania, New Jersey, Maryland, Delaware, West Virginia,
Virginia, and the District of Columbia. So we have $12 million available for
open space acquisition, acquisition of land for open space purposes, through
those seven states. Up until this year, and I would say at this time, most of
that money has gone to Pennsylvania and New Jersey. Now, I think there are
a couple of reasons for that. Both the State of Pennsylvania and the State of
New Jersey have provided funds to communities for ..acquisition of open
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space. In the State of Pennsylvania they had what they called Project 70, now
they call it Project 500. Pennsylvania issued bonds for $70 million with the
intention of spending $70 million by the year 1970 for acquisition of land for
open space uses. I~ New Jersey it is called the Green Acres Program and was
similar in nature to the Pennsylvania program, so that what really resulted
was land for open space uses being provided for a community with no local
expenditure being made. The Federal Government provided fifty percent of
the cost of acquiring land for open space uses and the states of Pennsylvania
or New Jersey provided fifty percent of the money. For that reason we had a,
great influx of applications into our office from these two states.

Now there has been a tremendous request for funds in Northern Virginia and
Southern Maryland, and as a result of that, HUD has had to take a hard look
at how much money is actually going into these two areas because they were
asking for more than we were getting for the entire seven-state region. So,
from time to time, the sources that we have available, the resources, the
dollars, the $12 million that we have available, we have had to distribute it as
fairly as we could, depending on the growth and population, the need, and
the number of requests that we had, and the number of grants that we had
made in the past to communities from various geographic areas. /That is a
little background on the money situation within HUD. It is tight. But is is a
50% grant program. It is available to public bodies, local communities,
counties, and states and in many cases to special authorities. In many cases,
there are states or counties or communities that have Park Authorities. They
are eligible applicants: We will buy, or we will pay for, land that is both now
open in character, or land that is developed. Now when I talk about
developed, I am talking about land that has more than 10% of its area cov.ered
with buildings.
The current effort is to turn the program toward the intercity, toward
low-income areas, so that of 100% of our money, we want about 35% of that
money spent in low income areas. We are talking in many instances about
land that is currently built up. In many cases, cities are taking advantage of
situations where buildings have begun to deteriorate. For instance, there are
vacant lots between rows of structures and it is becoming a place where
people are throwing garbage and things, yet there is a real need for recreation
space within a particular neighborhood. Therefore, this program in
conjunction with the urban renewal program, is one of two sources of funds
to provide an open space area, get rid of th<? junk in a built up area, and yet
perhaps ease tensions in those areas as well. This is the thrust that is currently
being made.
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The next biggest bulk of money otit of that 100% of money-the $12
million--is used for what we call urban shapers. It is in those areas, stream
valleys that by their very nature will help guide growth within an urban area,
that we are currently spending about 25% of our money. This, in many cases,
is right within the flood plains themselves , and so we have many, many
dollars available for communities interested in doing something within their
flood plain. Not only do we have money for acquisition, but, in addition, we
have money for development of those areas. The legislation is written as a
50% grant; we will pay up to 50% toward both the acquisition and
development of these open areas. You buy from a private owner, we pay 50%
of that acquisition cost. You develop it and we will pay 50% of what it costs
you to develop that particular area. Now although the legislation allows up to
50% for development of these areas, we still want the emphasis to be on
acquisition of land as opposed to development. Administratively we have
reduced the amount that we will allow for development to 12 1/2% of the
acquisition cost. If you buy a piece of ground that has a market value of
$100,000, HUD says we will give you a $12 ,500 grant toward any
development that you do, as long as that $12,500 does not exceed 50% of
what the development cost is. You cannot exceed the legislative 50% limit.
The only place where we will pay a 50% grant for development is in low
income areas. The intent of the Department of Housing and Urban
Development is to put the money where the people are, where the great
masses of people are, where more people can make themselves available of the
open spaces created with HUD money. As far as the local share is concerned,
we are not concerned with where that comes from, it can ~ome from some
philanthropist, or from states, or from any source, any private source, as.long
as it does not come from another Federal source. In cash or in kind? In cash,
of course, where acquisition is concerned. Where there is development, and
where communities have a large park force and if they want to use that
working force -donation of services and materials can be used towards the
local share. ~
There are several other important factors I should talk about at this point.
Land that is acquired by a community with HUD aid must stay in open use
forever- in perpetuity. Now I know that many qf you say, well how about 10
years from now, a new administration comes in, they know nothing about
what happened 10 years ago. They suddenly want this area now to be an
industrial area or for some other use. What happens in those cases? Before
HUD makes its grant payment to a community, ~·ou can take a parcel out of
ope.n space use or you can substitute another parcel or piece of ground for
that which you intend to acquire originally. However, once HUD makes a
reimbursement payment for land acquired under Federal legislation, the only
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way that you can use that for other than open space use, is by requesting the
Secretary of the Department of Housing and Urban Development to allow
you to take that out of open space use. The law, at the same time, requires
that land of equal value replace that which you are taking out of open space
use. In other words, the government, the Federal government is not
interested in getting money back. They are interested in creating open space
uses , putting land in open space uses and keeping it that way forever, keeping
that inventory up to that limit, and so, under the law as currently written, the
only way to take it out of open space use is to request that from the
Secretary of Housing and Urban Development and to replace land elsewhere
within the community of equal fair market value. That is the only way you
can do that. Now this is written within the deed, this restriction is actually
put in the deed, and we require when you submit that deed as proof of your
acquiring the land and request payment, this restriction must be included
within the deed. And so any buyer in the future will see that he has this
restriction-that it must stay within open space use.
Mr. Walker asked me to talk about precisely what those attending the
conference must do to file an application in order to be able to go away from
here and know exactly what must be done to get this federal money, some of
the steps they must take. At this point I would like to take a few Tl)inu tes to
talk about that. We have a standard application form and back up material
which is not very extensive. It is not a whole lot of material and it is not very
complicated. An application must be filed with the Department of Housing
and Urban Development, and, in your case, sent to Philadelphia, which is
Region Two. Currently in Region Two, we are in the throes of a
reorganization which I am sure you will be hearing about very shortly. When
the application comes to our department, we review it to see that it is at least
quantitatively in shape, that all the pieces, the important pieces, are in place.
It is important that the proper resolutions from the local governing body
show that you have your planning commission indicating that what you plan
to do is in accordance with your planning for that area, that it is in
accordance with an area-wide plan for open space uses, that you have finances
locally to take care of what you intend to do, and that you have the
machinery to carry this thing out in an orderly fashion, usually within a year
from the date that we go into contract.
When we find that these pieces of paper are there, we immediately issue, this
usually happens within 10 days within receipt of that application, what is
known as a letter of consent, which really says: "We received your
application; at this point it looks good. We authorize you to go ahead with
execution activities, go ahead and buy the land if you care to at this
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particular point. The very fact that you go ahead with execution activities
prior to your actually getting a contract with the Federal government will not
deem this application ineligible or your activities ineligible, simply because
they were done in that timing." So it gives you, at that point, the
opportunity to go ahead with the application. That is all it does. It does not
guarantee that the application will finally be approved.
Now the next thing that we do, quarterly, we take all the applications that we
get in, and we categorize them. We put those that fall within the "urban
shapers" those along the stream valleys, those that fall within low-income
areas, we group those in their proper category, and we rate those one against
the other. We have the people who serve your area, the representative that I
have assigned to Virginia or Maryland or New Jersey present that application.
He talks to the applicant, gets a good feel of what they want to do, and
presents it to a board of people at our office, and we try to decide which we
feel is first, which is second, which is third, and we go down the line. We take
the 30% of the money we allocated for that quarter and we apply it to the
B-1 category, the low income category, or the A category - the urban shapers,
as far as that money will go. If we have to draw the line above your
application, we will hold it over and take it in the next funding analysis. If it
is not funded the second time, we reject it. No applicant has to wait more
than six months to know what the fate of his application will be and it is
possible within a two-month period that you will hear; you will know
precisely what is going to happen with your application.
You will be notified by telegram--normally by your Congressman, that your
application has been approved. When that happens, within a few days, we
follow this up with an official letter from our office explaining to you that
the application has been approved, and we offer you at that point a contract
which spells out in detail all the requirements of the program in legal terms,
and you accept that contract and send it back to us. There are two copies;
you sign both copies and we sign both copies, so we both have an executed
original copy of that contract. When we send you our contract we also send
you instructions on how to file for your grant. Now, this is a reimbursement
program. What I mean by that is you spend your money first. If the land that
you are buying, the fair market value is $100,000 and our grant says that we
will pay $50,000, you spend $100,000 and after you submit to our office this
requisition with the back-up material, meaning you have a list of all the costs,
you have your legal fees, your appraisal fees, you have a copy of the deed,
you have a certified survey description of the land, and we are satisfied that
you have complied with the contract requirements, we will forward you your
share for the project or $50,000.
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I have used a very simple example. Actually, you may, if you have many

parcels to buy, (a single application, incidentally, can contain more than one
contiguous parcel) have one in the southside of town , one in the northside,
one on the west side of town. These can all be within that same application
and we will make one grant based on these various areas. They will be
described separately within the application, but we will make one grant for
that area, and if you buy this land first, and it comprises 25% of the total
grant amount, we will pay 25% of the grant due you at that point. In other
words this cost with the same example of $100,000 market value , and you
buy $25,000 worth of it , at that point you submit a requisition and we will
make payment to you of our share, $12 ,500, and so on, until you have
completed the total acquisition. It works in that fashion, but it is a
reimbursing program.
I think there is one other important factor and this is not unlike any other

federal program, at least within HUD, and I am quite sure it is quite true of
Bureau of Outdoor Recreation and some of the other federal agencies that
you deal with. We must have two independently done appraisals, in other
words, each parcel of ground is appraised by local appraisers. The local
governing body, the applicant in this case, reviews those appraisals. He knows
the community , the market there, looks at the appraisals, takes this expert
guidance, and decides what they think they should be paying for this land.
They submit to our office what they consider a price that they want us to
concur in, and they say please concur in $100,000 for this acquisition. We
will send our appraiser down and he will take both appraisals, talk to both
appraisers, see the property in question, check the comparable sales given in
those appraisals , and we will then issue what we call a concurred in price. We
will say to you this is the price upon which we will base our 50% grant. If you
actually buy the land for less than that, we will pay the lesser of the two
figures, not the concurred in price, but 50% of what you actually buy the
land for. If you are involved with development you are going to have to
comply with the federal regulations, the minimum wages that have to be paid,
equal employment resolutions will have to be signed, and just follow the steps
which are clearly spelled out in the documentation. It is not a very difficult
process. We have, as I indicated, an overwhelming number of applicants, one
of which is your next speaker. If there are any questions, I will be glad to
answer them at this point.
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DISCUSSION

Q. - Did you indicate that there was now under consideration getting
geographical distribution of this $12,000,000?
Glowacki - We actually attempt to do that now. We have a great many
applications in our office, and, as I indicated before, some o( the areas in
themselves would take all that we have for the seven-state region. We simply
cannot put all the money in that particular area, so we say, well look, we
want to participate, but rather than giving you $3 million that you are
requesting over your several applications, we will give you $1,500,000.
Q. - Is Virginia likely to get 1/7, or is the formula by which you unofficially
do this based on population?
Glowacki - I would say that based on Virginia's past participation they would
have high priority. They would get a larger portion of the money that we
have available, simply because in the past they have not really gotten 1/7. If
Virginia, for instance , had actually 1/7 of the total population they have not
gotten 1/7 of the money. I think, based on that past experience, they would
get a higher percentage. They would get more than 1/7 share.
Q. - You are also saying that you have not received very many applications
from Virginia.
Glowacki - No, only in northern Virginia. We would seek. to put les~ m
northern Virginia and more in other areas of Virginia.
Q. - What would HUD's position be if the actual purchase price were more
than the a ppi:_aisal?
Glowacki ~ I meant to cover that; it is a good question. If the price of the land
increases as a result of condemnation, we will increase our grant to equal 50%
of the price paid as a result of condemnation. If the price of the land simply
goes up as a result of poor estimates on the part o£ the appraisers or by failure
of the community to act promptly, we will not increase, unless there are
circumstances that the community can prove were beyond their control. You
know, where there is a tremendous influx of people because of a military
installation or some other reason and a tremendous growth problem, scarcity
of land, sudden rise in market value, but I would say almost unequivocably,
we raise our grant once it has been established, only as a result of
condemnation.
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Q. - Your appraiser would have to concur with local appraisers?
Glowacki - Yes.
Q. - I could foresee where you could concur possibly with a lower appraisal
but not with a higher one.
Glowacki - Well, that is not true. The reason I say it in that way, I would say
that in more cases than not the concurred price probably equals something
between the two appraisals, and more than likely if it is not in the middle, it
is usually at the high side.
Q. - So in that case then you are working with the concurred price, and that
would be your basis of grant if the selling price were that or more than the
appraiser.
Glowacki - In other words, if in your negotiations with the property owner, if
we have concurred on $50,000 and there is no way that this property owner
is going to sell for $50,000, and you feel that to go to condemnation might
cost $70,000, involved with legal fees and time, etc. and you decide that you
ought to pay this owner $60,000, for which he is willing to sell, eyen in that
case, we will not pay more than 50% of what we concurred at $50,000, unless
you do go to condemnation. Therefore, you have really got to weigh this at
that point. I think the reason this has occurred, why we have taken this
position, is that there is a shortage of funds. We have more than enough
takers of the money. It is a matter of administrative practice to move the
project on, because this could be tied up with so much paper work and time
and so many complications that we could probably be spending 50% of our
time and we cannot afford to spend that time-on amendments. Incidentally,
that is why we have recommended in many instances, and finally do enter
into the contract a period of 12 months for concluding the project. We know
that market values are rising steadily and that if the land is not bought
promptly and if negotiations do not begin with our letter of consent, and if
appraisals are not gotten into us quickly, we frequently do get to the position
where we are asking for a higher grant amount. We simply try to make it clear
to the communities that they have got to act promptly if they want a full
50% of that which we concur in.
Q. - How small an area of proposals do you entertain? Just a lot for instance
in a developed area. What is the smallest piece?
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Glowacki - We have 1/8 acre, right downtown in the heart of town at a busy
intersection, where they cleaned it off. It might have had an old structure or
something on .it, and they put a couple of park benches there and planted a
tree or shrubs. At the other extreme we have thousands of acres, I mean 2, 3,
4, thousand acres for preservation or scenic purposes.
Q. - Does HUD participate in cost now for removing a structure and providing
open space - the cost of moving that structure as well as the land cost, etc?
Glowacki - If this land is not now developed, meaning if less than 10% of the
land is not now covered with structures, any structures that are on that land
are not eligible for demolition costs. But if you are dealing with a piece of
property that has more than 10% covered with structures, then we will pay
for the demolition costs of those structures. Now, one other point that is
important. If you do intend to buy land that is covered by more than 10%
structures, the largest area that we will deal with is one square block, normal
city block, or four acres. Roughly, we try to keep it in that; it doesn't have to
be exactly, it could be a little over. But here again the reason for that is that
the minute you begin buying large acreage of built up land, you are paying a
lot of money for it. This program has limited funds, and we do have another
program to handle built up areas, the Urban Renewal program. We save that
kind of situation for the Urban Renewal program which is going to be funded
at the rate of a billion dollars this year. Their appropriation is going to
approximate a billion dollars for urban renewal. You can go to that source.
Q. - Demolition costs, though, have to come out of that twelve 1/2 %?
Glowacki - Yes. One other factor, too. If people are now living on a particular
site, HUD will pay 100%, that is 100% grant. The actual relocation costs are
100% reimbursable by the Federal government. No local share is required for
relocation costs.
Q. - Do you give pnonty to open space areas that are coordinated with
floodplain management studies, shaping policies, city shaping policies, 35%.
Glowacki - No roughly 25% of our money goes to urban shaper of the 12
million dollars we get per year. Roughly , 30% to 35% is going into the low
income areas.
Q. - All right, but where the Corps of Engineers has developed a flood plain
management study you would be inclined to cooperate or coordinate your
work with them?
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Glowacki - Oh yes. Emphasis by legislation has been given to planning
generally, particularly areawide planning where something is done on a
coordinated basis for a large area. And incidentally , in the State of Virginia, I
am sure you are all well aware of it, for the last two or three years, and this is
one of the reasons that the State of Virginia has not gotten very many funds
from HUD and from other federal departments, is because they had not
developed an area-wide plan. Legislation for the open space program requires
that there be both a long term and short term area wide plan and program for
open space as well as water and sewer, and it has just been within this last
year that you had finally designated 22 planning areas within the State of
Virginia. And it was a matter of staffing those , first determining what those
areas would be, what areas had the problems, what are the common
development problems and their potential, and a matter of staffing and
budgeting for those, and now completing the kind of area wide plans that are
necessary to get assistance from the federal government.

Q. - We have subdivisions with 25 to 30 homes that are flooding. We are in
the process of purchasing these homes. We have already done this in one
subdivision. The land is cleaned off. Would there be any federal assistance to
our county in the acquisition of these 25 to 30 homes and the development
of a park area here?
Glowacki - Your question is valid. If your community indicates that these
homes should be taken, the new best use for this area is recreation, you can
apply for a 50% grant for the acquisition of those properties, their
demolition, and a 100% grant for the relocation of the families involved.
Q. - All right, now, our problem, and this is delineated by the courts in 1962,
is that we made application for assistance on this, but we did not have a
master regional comprehensive drainage plan, and to my knowledge, where
we have a regional planning district now, there is no master plan for storm
sewer and drainage facilities. Now what effect is this going to have on an
application. Are we still going to get a curve ball on this thing, or what is the
realistic approach?
Glowacki - No, what you are going to have to have is an areawide plan for
open space uses. This has to be done through one of the new 22 groups. If
your county happens to be within a tri-county group, or four counties
involved that have area-wide planning, a plan for that four-county or
three-county or whatever it happens to be, a plan has to be developed for that
seven-county area. Now it sounds a little silly, and I have to agree with you
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from a very practical standpoint, but we are talking about what the law says
and what the law requires.
Q. - I see, but the planning district, this new planning district concept is brand
new and there are no plans yet for a seven-county district.
Glowacki - No, there is some relief for that, and that relief comes in the form
of interim planning. You know they must prove to our department that you
intend to do planning and that, perhaps, you have drawn up a program on
how you intend to go about doing this, show us that money has been
budgeted by the seven-county group to do this planning that you are talking
about. This is in the legislation, I am talking legislation now, I am not talking
about any administrative determinations on our part. The legislation says that
by October 1, in other words if you apply now and you are interim planning,
if you were, you could prove that you were pursuing an area wide plan. If
you can prove that between now and October first, you would be eligible for
HUD money for the kind of thing that you just indicated. After October first
of this year, you must have a completed plan. Now if you are just beginning, I
can assure you that you are not going to have a completed plan by October
first, but that is not going to preclude you from getting money if you are
embarked now on interim planning.
Q. - Well, now in our case, I feel, our county operation has a pretty
comprehensive plan, but the new planning district concept does not. We have
just picked up half a dozen or three or four rural counties, really.
Glowacki - Unfortunately, this is what has occurred in Virginia. When this
area wide concept came into being as a result of 1966 legislation. It was
Section 204 specifically, which required area wide planning, and most of the
areas that were drawn up, most of the regions that were shown were done
around metropolitan areas. It had taken a particular community, said this is a
proper area, and the planning for this region should be this. Well, the State of
Virginia objected to that, and they said we would like to spend a little more
time and really decide what makes up a coordinated effort. And, as I
indicated, it just happened within the last year, maybe not in the last year,
that they came forth approved by the Governor's Office, 22 planning
districts, 22 area wide agencies have been established which, in your case, as
the gentleman indicated happens to be a seven-county area that seems to have
common problems.
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Q. - Before funding you have to get clearance from the metropolitan and state
clearing house?
Glowacki - Yes, positively, this is the whole thing I have been talking about.
Q. - Did I understand you to say you would deal with an individual?
Glowacki - No, public bodies, positively. No private institutions or
individuals.
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OPEN SPACE PROGRAM
OPPORTUNITY IN LAND MANAGEMENT
Frank Rubini
Assistant Director of Parks
The Maryland-National Capital Park and
Planning Commission

I would like to open with a brief description of the park system and other
open spaces in the jurisdiction of the Maryland-National Capital Park and
Planning Commission.
Two counties, Prince Georges and Montgomery, are still blessed with
significant open spaces, despite a population growth rate far beyond our
planning estimates of just six years ago. Montgomery County has already
exceeded by 42,000 people our 1964 estimates for the year 1970; and Prince
Georges County is growing at a still faster pace.
Obviously, watershed characteristics are changing. From the rural landscape
with small communities featuring single-family homes, we have entered the
era of multiple dwellings, new industry, and a multitude of people support
services. In a single decade, we have seen our narrow stream valleys
surrounded by development that contributes to high veloci~y runoff and
unmanageable accumulations of storm waters. Recent experiences point up
the fact that a 2-inch rainfall can be trouble when local watersheds are
seasonally saturated, and a 3-inch storm guarantees flooding in certain
locations.
Over the years, Rock Creek has been particularly troublesome with frequent
flooding in both Maryland and the District of Columbia. A major tributary of
the Potomac, it joins the river within sight of the Washington Monument. In
the past, flooding has caused occasional loss of life, heavy property damage,
and serious transportation disruption. Involving over 60 square miles of
watershed, the problems in flooding became acute in the late 1950's as the
area urbanized. During this period, concerned citizens banded together as the
Upper Rock Creek Watershed Association - later to serve as an effective
supporting force for governmental action.
Coming to grips with this problem in flood abatement, my agency was
directly involved as a major open spaces landholder in the watershed. We
joined forces with the Montgomery Soil Conservation" District and the
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Montgomery County Government as principal sponsors with full backing
from the Watershed Association; and called on the Soil Conservation Service
for expertise and financial assistance under the P.L. 566 Program. By August
1962, we had a work plan providing for two water retention structures for
two principal Rock Creek tributaries, and for appropriate land treatment
measures for the watershed. Two scenic lakes of 57 and 74 acres resulted
from construction of the dams, with full capacity for flood control, at a cost
of $1,354,000. During the construction period, P.L. 566 was amended to
include 50-50 cost sharing provisions for basic recreation facilities.
facilities.
We then developed a plan for 6 miles of access roads, parking areas, over 2
miles of hiking trails, 175 picnic sites and 45 shelters, a swimming beach, boat
dock and ramp, 6 water supply systems, 10 comfort stations, 6 septic
systems, power supply and landscaping, and appropriate signs and fencing.
Estimated costs came to $2,303,000 and the Soil Conservation Service agreed
to fund 50 percent of this figure. Though not all of this construction is
complete, we already have a fine nucleus for water-oriented recreation
opportunity - and work continues. Quite properly, the Soil Conservation
Service insisted on certain watershed land treatment practices, and funds were
provided in the amount of $564,000 as an integral part of the work plan.
Insofar as was possinle, wooded and grassland areas were maintai~ed; and in
nearby tracts undergoing residential development, a number of silt traps were
provided to protect the lake basins. Through a most fortunate set of
circumstances, the Dow Chemical Company undertook at this time a research
program in the use· of chemical flocculants to control stream-transported
sediments. This involved the use of Puri-Floe 31, introduced into moving
feeder streams for mixing with the sediments, and final depositi9n in
collection pools above the lake for removal. Still considered in the
experimental stage, this program shows promise in maintaining water clarity
and purity, and was another bonus in what began as a flood abatement
program. Should refinements in the bow programs be wholly successful, 90
percent sediment removal is possible, and will likely double the expected life
span of the two lakes.
To cap off this case history, I would like to mention some of the benefits that
have accrued:

1. This was an outstanding example of cooperation with an
organization of private citizens, elected officials, and resource
agencies at local and federal levels. -
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2. In terms of flood damage abatement, a severe storm in the Sligo
Creek Valley, in another watershed system, cost two lives and some
$80,000 in damages to park.lands alone. At the same time, retention
structures and land treatment practices in the Rock Creek Valley
held an 8-foot rise in our lake basins, sparing the District of
Columbia and lower Montgomery County.
3. Some 660,000 people visited the lake areas for recreation during
the 1968-1969 seasons. If we were to assign a modest value of $1.50
per visit, we have already recaptured $990,000 of initial project
investment beyond the protection of life and property.
We have made important progress in land management for flood abatement in
a number of other areas, with much still to be done. It is no longer
permissible to sub-divide flood plain areas for any building beyond the
passover of transportation routes. Plats for sub-division elsewhere in the
jurisdiction are submitted for careful study by the work unit conservationist
with a view to compatible development with local drainage patterns.
Soil Conservation Service personnel also review plans for major parkland
development and their recommendations are cranked into the fmal product.
Still lacking is an effective "bulldozer law," which would regulate the opening
of land for development and set stringent time limits for restoration to sod or
other appropriate cover. In th~ past few months, we were pleased to see a
draft copy of such legislation for Montgomery County.
Meanwhile,· my department continues an active program for _open spaces
acquisition, utilizing whenever possible, matching funds from the federal
agencies. We restrict recreation development to no more than one-third of a
given parcel, reserving the balance for passive or conservation use. Largely
grassed or wooded, these areas serve as effective acquifer sponges, and
contribute to the reduction of runoff velocity.
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COMPREHENSIVE FLOOD PLAIN
DEVELOPMENT WITH TVA
John W. Weathers
Chief of Local Flood Relations
Tennessee Valley Authority

Your seminar chairman asked that I present to you a "cookbook" procedure
for implementing an effective floodplain management program,. This is a
difficult assignment when you are searching for a product each time which
will satisfy a basic need and will also be pleasing to the users. One of my
associates is very fond of beef burgundy which, according to the cookbook,
requires a generous amount of burgundy wine. That recipe suits him fine, but
his father-in-law is strongly opposed to the use of alcoholic beverages. When
he is present for a meal, a substitute for the wine must be used or the entire
dish will be rejected. There is, of course, an alternative; maybe he can be
persuaded that burgundy is healthy, tasty, and does not have objectional
aftereffects.
The Tennessee Valley Authority initiated its flood plain management
assistance (we call it local flood relations) program in 19 53 with a fairly fixed
formula for solving flood problems. TVA would supply basic flood data to a
community which would then exercise its police power through zoning
ordinances, subdivision regulations, and building codes to control uses of
flood hazard areas. Fortunately, we recognized that local, regional and state
agencies, and the public ..must be involved in the program.
Almost immediately it became obvious that communities, like persons, have
individual characteristics which do not fit into a rigid mold. Although there
was general agreement on the end product--flood damage prevention--there
was considerable disagreement on the elements which would be combined to
make the product. Our present program is the result of the contributions of
many people, learned theorists as well as the man who owns a little piece of
flood plain land. Undoubtedly, there will be other changes. As more and
more interest is cultivated, new ideas will be tested, and some of them will be
worthy of acceptance.
The basic element of any flood plain management program is information.
Without the facts on the total range of floods which can occur, flood control
structures could not be properly designed, floodplain regulations would
probably not stand up in a court test, and other program elements would
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have uncertain foundations. In the TVA area, we furnish local flood reports
to communities which request them. The request must originate in the local
community and must be sent to the designated state agency for endorsement.
The studies and the preparation of the final report are entirely funded by
TVA. The community must show its intent .to use the information and the
state agency must pledge its assistance. To date TVA has prepared 14 local
flood reports covering 21 communities in southwest Virginia. The State
Division of Water Resources, with TVA assistance, has prepared one
additional report in that region.
A rudimentary flood plain management program could be put into effect at
this point. Wide distribution of the report and counseling with prospective
developers of flood plain lands often result in adjustments to the flood
problem. As an example, several years ago the plans for a new school in a
southwest Virginia town were well advanced when the officials' attention was
directed to the flood report. The flood hazard was clearly so great that an
alternate site was selected. We know of a large number of similar cases.
With the flood problem documented, we encourage the local planning
commission to proceed with flood plain regulations. So that their reasoning
process will be available to future officials, we recommend that they prepare
a flood damage prevention planning study. TVA and state engineers, planners,
and others assist in its preparation. The study will consider the various
corrective and preventive measures, recommending action, further study, or
rejection of each. It should always recommend specific land use regulations
for adoption. TVA and state personnel assist the planning commission in
presenting the recommendations to the governing body and in discussions at
public hearings. We have a continuing program to provide technical assistance
to the officials who administer the regulations.
Early in the TV A program we ran into a situation which required a change in
the "cookbook" recipe. We prepared a local flood report for Bistol,
Virginia-Tennessee, in 1956, and recommended that they proceed with the
steps leading toward regulation of flood plain uses. After several attempts, it
became clear that regulations could not be effective. Substantial structures
were already in the area required for passage of large floods, and even over
the stream channel. The major part of the central business district was subject
to flooding, and it was unreasonable to expect that the structures would be
removed. This situation demanded structural flood control and possibly other
flood relief measures.
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At our suggestion, a local flood study committee was appointed jointly by
the governing bodies of the two cities. The committee was charged with
preparing a comprehensive plan for flood damage prevention, utilizing
technical services provided by TVA engineers and state planners. The
committee's recommended program called for two flood detention reservoirs,
channel improvement, flood proofing, and urban redevelopment, in addition
to flood plain regulations. The program wa~ endorsed by the cities, the states;
and TV A, and the responsibilities of the parties · were outlined iri ~
con tractural agreement. The major elements of the program are now in effect.
TV A has just completed a study of the effect of the two reservoirs in
reducing damages at Bristol during a moderate flood just three weeks ago.
Damages averted during that one flood amounted to $1,100,000, about half
of the project cost. And the project was completed, just four and one-half
years ago.
Another comprehensive program, planned and effected in close cooperation
of Federal, state, and local interests, will be presented to this seminar by the
Mayor of Coeburn, Virginia. Damages averted during one flood, which
occurred before the project was totally completed, amounted to more than
half of the cost of the channel improvements up to that time.
Severe flooding in Oliver Springs, Tennessee, provided the impetus for
combining many elements into a community redevelopment program. Some
doubted the wisdom of providing flood relief when the community had other
pressing problems. TVA saw the opportunity to demonstrate how a carefully
integrated program of public investments can improve living conditions in a
depressed Appalachian community al)d stimulate the community to help
itself. Local committees were organized and went to work. Contacts were
made with state and Federal agencies. A dynamic joint action program for
redevelopment of the entire town was worked out with the enthusiastic
support of local leaders. The nucleus of the plan is flood control by channel
improvements. Other elements are: highway improvements, sewage
treatment, water system expansion, public housing, recreation facilities, and a
small industrial park. Work is now in progress on all of those objectives.
The TVA Local Flood Relations program also provides assistance and
guidance in a great variety of flood plain occupancy situations. Every day we
receive and respond to requests for our appraisal of flood problems associated
with industries, businesses, sub-divisions, roads and streets, public buildings,
utilities, and many other proposed land uses. Presently, we are assisting scores
of communities in meeting the requirements for flood insurance coverage.
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In summary, TV A does not have a "cookbook" procedure for flood damage
abatement. We do have the expertise and enthusiasm to assist communities in
tailoring a program to their particular needs and tastes. We welcome requests
for that assistance from all areas of the Tennessee Valley.
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A CASE IN POINT
W. C. Lambert
Mayor
Town of Coeburn, Virginia

Coeburn has been a continuous victrm of flooding because of the natural
terrain. We are located in one of the sharp valleys, and ·since there has been a
Coeburn, there have been flood problems with it. This has been particularly
worsened in recent years by strip mining and other improper land uses. I have
operated a business in Coeburn since 19 54, and I have seen water in the
streets many times, but in my place of business only once prior to 1963. In
1957 we had a small flood. But in March of 1963, we had, I guess, what some
of these other speakers might have termed three 30-year floods in a ten-day
period of time. There was water in my place of business three times in a
period of ten days. It is a sickening feeling to try to wade through this and lift
your merchandise off the floors.
The worst flood occurred on March 12, 1963, and at this time we had some 4
1/2 feet of water in the main business section of town. I have always termed
this flood maybe as a blessing in disguise for Coeburn. This was the actual
thing that aroused enough of the residents of Coeburn to realize that we
either had to leave Coeburn or we had to do something with the flooding
problem. This was the time that the local planning commission was
reactivated and the entire town began to cry for help. We were going in any
direction we could go, get anyone t9 listen to us, we talked .to the Soil
Conservation people, the Corps of Engineers, and word came to us that
Tennessee Valley Authority could possibly help us, but only by invitation
from the Governor. After a proper amount of study by Governor Godwin,
TV A was invited in for flood control work.
In January 1964 the Coeburn .Town Council appointed a flood study
commission to cooperate with TVA in the development of a comprehensive
flood damage prevention plan. One of the first things that had to be done, of
course, was a feasibility study to see, in effect, if Coeburn was worth saving.
We had to find out if the cure was worth the cost. After the completion of a
favorable feasibility study, the local study committee was broken down into
various subcommittees such as flood plain regulations, floodproofing, etc.
And, of course, for TVA to come in and do this work for us, we had to get
the Congress to give them the money to do it with. We found the Congress
most cooperative in this venture, and the money was appropriated.
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We were told that at the beginning it would take approximately five years to
reach construction stage, but thanks to the efforts of many people in TVA
and Mr. John Kilgore, the local chairman of the flood study committee, we
held ground breaking ceremonies exactly two years after our March '63
floods. Our rights-of-way committee , which Mr. Kilgore also headed, was able
to obtain rights-of-way from 66 of 98 different land owners for only $1.00
each. Of course this was a tremendous advantage to the project, that we
found this much cooperation. We had our problems too , but this was, we felt,
most gratifying.
The benefits of our flood control project have b een many and varied. As was
previously mentioned, the project has saved us from at least three or four
disastrous floods. Those are equal to the 4 1/2 foot flood level we had in
1963. But I think the greatest advantage that Coeburn has received is that is
has given our people hope. Before our flood control project started, we had
been trying to do something in the way of industrial development. We just
could not get things going. But since that time we have raised in one
particular project over $100,000 in local funds (this is a community of 2500
people) for industrial expansion. We now have a factory located within the
town with eventual employment of over 400 people. And you can readily see
what an advantage this would be to a town of our size. We have also raised
$40,000 to build a medical center building or a doctor's office building,
which we used to help us attract a young physician into our area. Of course,
our reactivated planning commission along with guidance from TVA and the
Virginia Division of Planning have adopted zoning ordinances, subdivision
regulations, and building codes, all these being steps toward what Wt: hope
will be a certified workable program, which when completed, will be of
tremendous advantage to us in many other programs to come in the future.
Another benefit from the project was a beautification project along the
stream through the business section of the town. This was in addition to the
project by TVA. In this same section of town we now have a community
facilities project going on in which we are converting an old Norfolk and
Western Railway Station into a community center.
Another benefit of the project is that the town is becoming a trading center
for the area. This is evidenced by the fact that we now have two supermarkets
each doing an excess of $1 million annually. We feel that this is quite a feat
for a town of a population of 2500 people. Wear~ now working on a townlift
project which we hope to give a facelifting to our entire business district. And
I might say this is in cooperation with TVA also. It seems that when these
.people get to working with you they do not stop. The most important thing
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that we could say for TV A is that they came in with the flood control
project, but they are always there ready to help us with most any facet at all.
In fact, they are behind us a few times punching us along to make sure that
we move.

If the people of Coeburn would have any constructive criticism to offer, I
think it would possibly be .in the field of rights-of-way acquisition. We feel
that the appraisal of property should not be done only with one person from
a federal agency, but with local appraisers also. Sometimes we felt that the
appraisers were too liberal. We had one instance in which a property was
appraised at $10,900 which we felt we could have gotten for $1.00..
One other point that we might offer is that in buying these rights-of-way,
only the portion to be used for flood control was acquired, and there were
times within the project limits that the entire parcel could have been gotten.
In some instances people thought they were selling the entire parcel, and we
could now use the residual land for some type of public use such as parks or
playgrounds.
I want to emphasize that I offer these points as constructive criticism only,
and that Coeburn will be eternally grateful to TV A for all of its assistance in
helping Coeburn to become a town with a future, rather than a ghost town.
Coeburn was pleased in the July issue of the Virginia Towns and Cities
magazine when we were written up as "Coeburn Bounces Back." We are, of
course, extremely proud of this and our thanks go to TV A for making this
possible. I would like to invite each of you any time you are down in extreme
southwest Virginia, to come by Coeburn, and ~e will be glad to show you
some of the things that I have spoken to you about here today.

DISCUSSION
Q. - I want to ask about the strip mining that you mentioned. Under this
reclamation project that you began in 1965 was anything done about these
strip mines?
Lambert - No, there has been legislation since this time, but I personally do
not feel that it has gone far enough. It still represents a problem for us.
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U.S. GEOLOGICAL SURVEY
FLOOD-MAPPING PROGRAMSl
F. Paul Kapinos
Hydrologist
U.S. Geological Survey
Fairfax, Virginia

The principal objective in flood-mapping programs is to provide information
that can be used to help reduce and control flood losses. These programs will
pr~)Vide Ltechnical information needed for sound economic development of
. flood p1ain lands, aid in the improvement of flood-forecasting systems and
improve our basic knowledge of floods and flood hazards.
Flood plain management is becoming an increasingly important tool in the
prevention of flood damage. B.asic to this approach is the identification of
land subject to inundation by ,floods of a given frequency. An outline of
flood plain boundaries on large-scale maps on a frequency basis is needed if
optimum use is to be made of land subject to inundation. Such maps show
how the risk varies within a flood plain.
The U.S. Geological Survey engages in flood-mapping programs throughout
the United States and Puerto Rico. These programs are undertaken as a part
of cooperative agreements with state or local agencies and as a part of
federally financed programs. The analytical approaches used in the execution
of flood-mapping studies will vary, depending on the needs of the cooperator
and the streamflow data and type of base map available. Most cooperative
programs have been designed to provide data on flood frequency and to
prepare Hydrologic Atlases that depict areas inundated by historical floods.
Recently, however, particularly in the Federal Programs, the trend has been
to prepare flood maps indicating areas inundated by floods of various
frequencies. The cooperative flood-mapping programs prior to 1968 were
chiefly oriented toward identification of areas inundated by historical floods.
Data on the magnitude and frequency of these floods were given where
available. Illinois, Ohio, and Puerto Rico are examples of areas where active
cooperative programs of this type are underway. Flood-plain maps of the
Hydrologic Atlas Series of the U.S.G.S. describing both historical floods and
floods of various recurrence intervals have been prepared in 22 states and
!Publication authorized by the Director, U.S. Geological Survey.
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Puerto Rico. More than 130 such Atlases have been published. Other
cooperative programs, especially those directed at the collection of basic data,
have provided information of great value in the execution of flood-mapping
studies. Information available as a result of statewide flood-frequency studies
has proved to be especially helpful. The Survey has participated in many such
studies, and reports have been issued either by the cooperating State agencies
or the Survey.
The Task Force on Federal Flood Control Policy submitted a report on a
national program for managing flood losses in 1966 that was incorporated
into House Document 465, 89th Congress, 2nd Session. The House
Document assigned the Geological Survey the responsibility for the
delineation of areas occasionally inundated by river or coastal waters without
definition of the frequency and magnitude of the flood. The flooded areas
were to be delineated on topographic or photomosiac bases, and national
coverage was to be achieved in a three-year period.
Flooded areas were outlined on topographic maps or photomosiacs on the
basis of; (1) aerial photographs of floods, (2) information on flood stages or
flood profiles, (3) regional stage-frequency relations, or (4) steroscopic
inspection of aerial photographs. The objective being to quickly identify areas
subject to occasional flooding.
The scope of the project includes all areas of the United States where
flooding from rivers is a problem. First priority was given to areas
occasionally inundated in and near 4,000 urban centers with flood problems,
as identified by the Corps of Engineers under the requirements of House
Document 465. This will require the delineation of flooded areas on about
eight thousand 7 1/2 minute topographic maps or equivalent sized
photomosiacs. The project will also include identification of flood plains in
rural areas where farming of bottom lands is extensively practiced. The flood
plain will be delineated only for streams having drainage basins larger than 25
square miles in urban areas; larger than 100 square miles in rural humid
regions; and larger than 250 square miles in rural semiarid regions. Flood
plains will be delineated on an estimated twelve thousand 7 1/2 minute
quadrangles. To date, 2,267 flood maps have been prepared with 39 states
participating in the program.
Recent developments such as the Flood Insurance Act have indicated that
maps prepared as part of the national program would be more useful if are~s
inundated by the 100-year flood instead of by the "Occasional" flood were
shown. The Flood Insurance Act of 1967 directs the Secretary of Housing
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and Urban Development to identify and publish information with respect to
all flood-plain areas within 5 years following the effective date of the Act.
HUD has defined "flood plains" as the areas inundated by the 100-year flood
and will use the maps produced in the Survey's program to satisfy this
provision of the Act. Many states have also adopted the 1 00-year flood as a
basis for flood-plain regulation. Beginning in August 1969, the Survey
reoriented the national program to produce maps showing the approximate
boundaries of the 100-year flood instead of the occasional flood. These maps
will quickly provide guidelines as to the boundaries of the 100 year flood.
More precise mapping of areas inundated by floods of various frequencies will
be required later in connection with flood plain regulations and flood
insurance rates.
The Geological Survey has for several years cooperated with the Department
of Housing and Urban Development in flood insurance studies and more
recently undertook the preparation of flood maps in areas where HUD has
indicated an interest. The sites selected for study thus far have been
predominately in urban areas. The cooperative agreement provides for the
Survey to execute several types of studies. A study will generally require the
Survey to furnish profiles or water-surface elevations for the 100-year flood
and possibly others of recurrence intervals lesser or greater than 100 years.
Maps may also be required showing the outlines for the above floods and also
the boundaries of flood insurance zones. While the Survey will be involved in
all the types of studies indicated, the major effort is expected to be directed
toward the determination of the 100-year flood profile and its delineation on
the best available topographic map. The Survey plans to participate in these
studies in both inland and coastal areas.
Several examples of Geological Survey flood-mapping reports are available for
inspection. The following reports serve to illustrate the variety of
flood-mapping studies participated in by the Survey:
Hydrologic Atlas (HA-412) "Flood of August 1969 on Maury River at Buena
Vista, Virginia" delineates one of the areas flooded by the passage of
Hurricane Camille through Virginia in August, 1969. The flooded areas were
delineated on a photomosiac base prepared from aerial photographs obtained
shortly after the flood.
Hydrologic Atlas (HA-69) "Floods in Highland Park Quadrangle, Illinois" is
an example describing historical floods and was prepared using a Geological
Survey 7 1/2 minute topographic map as the base. Geological Survey
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quadrangle maps are by far the m<;>st popular base used. The explanation for
this is simply that these topographic maps are readily available for many
areas.
Hydrologic Atlas (HA-65) "Tidal Floods, Atlantic City and Vicinity, New
Jersey" delineates areas that experience tidal flooding. A topographic map
provided the base for delineation of the flood boundaries.
Geological Survey Water Supply Paper (WSP 1591-C) "Flood Inundation and
Effects of Urbanization in Metropolitan Charlotte, North Carolina" was
prepared as part of the cooperative program between the Survey. and the city
of Charlotte, N.C. Under the terms of the cooperative agreement, the Survey
was responsible for the computation of water-surface profiles and the
determination of the effects of urbanization on streamflow.
Flood-prone maps were prepared for sites in Virginia as a part of the national
program for managing flood losses. T\vo quadrangles, Mannboro, Virginia and
Danville, Virginia, illustrate the coverage afforded natural and developed
areas.
The project I have been involved in for the past six years is a cooperative
agreement between the Survey and the County of Fairfax, Va. and deals with
the delineation of large-scale flood maps for all streams within the County
draining areas greater than one square mile. Examples of these maps are
shown for a developed area and for an area still remaining in its natural state.
The Fairfax program is unique for this reason - it combines a special study of
the effects of urbanization on flood flows with a pilot mapping project to
determine and portray the extent of flooding under conditions of ultimate
development.
Fairfax County, Va., covering an area of approximately 400 square miles, is
situated to the west and southwest of Washington, D.C. Since the 19 50's, the
County has undergone considerable development and has become one of the
fastest growing counties in the nation.
During the early Fifties, Fairfax County officials became aware of increased
flooding problems along some of the more developed streams. The County
realized the need of determining flood-hydrology characteristics of the
streams and of delineating flood plain areas before any more encroachment
onto the flood plains occurred.
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Due to the complexity and nature of the problem, the County contacted the
Survey to see if some agreement could be reached on a cooperative basis to
make this study. The project offered the possibility of achieving a dual
objective: ( 1) assist the County in accumulating flood information needed for
flood plain use planning; and, ( 2) the opportunity to develop techniques for
synthesizing flood heights and profiles. The proposed program provided an
opportunity to collect a large amount of flood data on small drainage areas in
various stages of urbanization - areas on which very little information had
previously been collected.
The objectives were: (1) to analyse the effects of urbanization upon flood
flows, (2) to develop techniques to compute the flood magnitude from
measurable basin parameters for 2 to 100-year recurrence intervals for any
percentage of impervious development, (3) to compute the flood profiles for
the ultimate condition of envisioned development for the 25-, 50-, and
100-year recurrence intervals; and, (4) to portray the extent of these flood
areas on specially prepared maps.
In order to achieve the main objective of the project, it was necessary to
establish a network of gaging stations for the collection of streamflow and
precipitation records to supplement those already operated in or near the
study area.
Other streamflow information for highly impervious basins was obtained
from Johns Hopkins University in Baltimore and the University of Delaware
in Newark. Lag-time data for six completely sewered streams in Louisville,
Ky. were obtained from a report by Snyder (1958).
To supplement the precipitation records gathered by the U.S. Weather
Bureau, tipping bucket rain gages were installed at all regular and
supplemental stream gages. These gages recorded the time distribution of
rainfall directly on the water-stage recorder charts and provided a measure of
the lag-time between precipitation excess and resulting runoff.
The analysis of the information collected consisted of two parts. In the first
part, methods proposed by Carter ( 1961) were used to verify or adjust
relations he had defined for evaluating the effect of basin development on
average size floods. Multiple regression techniques were used with the data
collected to solve for constants in the functional relation:

~

= f(A,T),

where (Q) is the mean annual flood, (K) is the coefficient of imperviousness,
(A) is the drainage area in square miles, and (T) is the lag time in hours.
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This relation was evaluated as:

Q

230 A 0.82 T -0.48

K

The coefficient (K) is used to approximate the effects of many small
impervious areas randomly distributed throughout a developed basin.
Using data from the various basins, relations were sought to define lag time
(T) as a function of length and slope. Several linear regression models were
tried and the following relations proved most satisfactory based on standard
errors of estimate:

0.42
Rural Basin

T = 4.64

(~)
Vs
0.52

Completely Sewered Basin

T = 0.56

(~)
vs
0.50

Fairfax County Basin Design

T = 0.9

(~)
vs

In the second part of the analysis, relations were determined for predicting
the effects of development on floods of all sizes. Using methods outlined by
Dalrymple (1960), a regional curve was first defined to show the relation
between flood size and its frequency of occurrence for rural basins. Similar
regional relations were then defined for various degrees of basin
imperviousness , assuming that the shape of a dimensionless frequency curve
for 100 percent impervious basin approaches the shape of the dimensionless
rainfall-frequency relation. In these regional relations, flood size is expressed
as a ratio to the average flood size.
Thus, by determining the lag-time for a given basin, using the length and slope
as determined from a topographic map, the mean annual flood can be
predicted for any degree of basin imperviousness using the following relation:

80

0.82
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and the flood for any recurrence interval up to 100 years can be predicted by
using the appropriate flood frequency ratio (R) determined from the regional
curves:

Q

x

=QR
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T

-0.48

The Topographic Division of the Geological Survey entered into an agreement
with the Water Resources Division to provide, on an experimental basis,
special large-scale detailed maps of the stream valleys. The maps are compiled
photogrammetrically at 1:1200 (1"=100') scale with a contour interval of 2
feet.
The following procedures are used to compute the flood profiles along the
main channels and tributaries of all streams draining an area greater than one
square mile.
( 1) Cross-sections are located on the maps and surveyed in the field.
( 2) Roads, bridges, culverts, and dams are surveyed in the field to
obtain necessary geometry for indirect computations.
(3) Manning's roughness coefficients "n" are selected in the field for
each cross-section and all bridges and culverts.
( 4) Discharges are determined as previously discussed.
(5) Profiles are computed upstream from a known or assumed
elevation using the standard-step method of backwater computation.
A computer program was developed by the Fairfax office to
compute profiles by this method.
( 6) Profiles at culverts, bridges, roads, or dams are computed using
methods developed by the Survey.
Once the profiles are determined, the information is transferred to the
large-scale maps by plotting the flood-zone boundaries from the elevations
computed at each cross-section. Plotting of the water-surface elevations is
done by interpolation between the 2-foot contour intervals. Flood zones are
shown by a bold-dash line and labeled as to frequency. The maps are printed
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in black on Cronaflex direct-positive matte-surface film so that reproductions
can be made available to many users.
The open file report "Effects of Urban Development on Floods in Northern
Virginia" by Daniel G. Anderson gives the following conclusions of the study
thus far:

The lag time appears to be the parameter most affected by
urbanization. The lag time for a completely storm-sewered
system is about one-eighth that of a comparable natural
system, while storm sewering the tributaries reduces the lag
time to about one-fifth that of a comparable natural
system.
The relations indicate that urban and suburban
development significantly changes flood magnitudes. On
small, steep basins, drainage improvements alone may triple
average flood sizes, and complete development of stream
channels and the basin surface may increase average floods
by a factor of nearly 8.

DISCUSSION
Mr. James Bailey of U.S . Geological Survey participated with Mr. Kapinos in
the discussion section.

Q. - Is it not possible that all these government agencies, the TVA, the Corps
of Engineers, the Soil Conservation Service, the USGS are all doing the same
thing? I wonder if there is any attempt to coordinate these studies so that
there is not overlapping of effort. This seems to me all very fine and solutions
to a lot of problems, but it seems to me that a little bit of coordination would
save millions of dollars here.
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Bailey - Yes, this is true. As a matter of fact this coordination is carried on at
the very highest level. For example we recently signed a cooperative
agreement with HUD. No, we are not anxious to duplicate anything. As a
matter of fact we might go into this matter of cooperative finances somewhat
but Stanley Glowacki and I could cry together and talk about our mutual
problems in terms of dollars because there are more matching dollars available
for work in HUD than we can possibly match, and this very thing you are
talking about is what we are aiming at, coordination so we can make these
matching dollars go as far as possible in these programs. I think you will find
that there is a great deal more coordination than first appears.
Weathers: May I comment a little further on that. Since we are an
independent agency and we do conduct these studies in the Tennessee Valley
only and these are very closely coordinated with the Geological Survey and
Corps of Engineers. The Corps of Engineers does not do flood plain
information studies in the Tennessee Valley. We depend on the U.S.
Geological Survey to provide us with stream gaging records, and they do, we
have an agreement with them on this. We pay them a certain amount of
money for this work each year. Even in the areas occasionally flooded we
have some data much more accurate than they usually want it, but on their
maps of the Tennessee Valley if there is that type of information available in
TV A, they will put a little note on there, "In this reach of stream more
detailed information is available from TVA." It is quite well coordinated. The
Bureau of the Budget watches us very closely on this, and if they find we are
overlapping too much they will cut out our funds.
Philpott - May I add something to that, too. All the Corps of Engineers
studies regarding flood plains other than small flood hazards is coordinated
through the state agency, so the state of Virginia knows exactly what we are
doing and where we are doing it and pretty much what it is going to cost and
so forth, and I would presume that the Geologic21 Survey does the same
thing. I am sure that they are in contact with the Water Resources Division of
the State of Virginia in connection with their work, so there is kn.owledge,
and we work very close together, very close with the state agency. And we
have a good working relationship with the Richmond office or Charlottesville,
I guess it is now, Geological Survey. Mr. Gambrell is now in Richmond but
used to .be in Charlottesville. We stay on the horn all the time with them so
we know pretty much what is going on. We are not trying to duplicate. I
know there has been a certain amount of what to the casual onlooker would
appear to be duplication, but it really is not. There is a difference in the type
of study, difference in the use of the study, difference in the intent of the
study and so forth, so it serves a different purpose.
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Q. - In regard to these map bases, you pointed out of the examples that are
shown here, of course you have information on a different basis. I was just
wondering what feeling you folks have developed about the accuracy that is
needed. I do not know what these things cost. We know that a 7 1/2 minute
map costs about $18 ,000 to prepare. We have most of these things available
for the state of Virginia. In the metropolitan areas from Richmond east, we
are talking about ten in a five foot contour interval. Do you feel that these
are sufficient for portraying the type of information that you would like to
portray. Or are we going to have to go to a more expensive map.
Kapinos - Well, it depends on what you want in the long run, really. I mean
this depends how close you want to cut it. In other words the refinement that
we do in our studies you cannot put on a larger map; it would be useless. You
have to have a large scale map to portray it, but if you want approximate
areas, this can be done. It all depends on exactly what you want out of your
final product, what do you expect to use it for, whether it is worth the cost
or not.
Bailey - You might point out really too that this is a function of what this
land is worth. To some extent this is what it boils down to. If you are in a
highly urbanized area such as Fairfax County. Believe me, I live up then; and
property values are really high. But my point is that it is somewhat a function
of land value.
Weathers - We have been doing a little bit of study on this ourselves as to
what would be the most useful and still reasonably inexpensive type of
mapping. After talking with a lot of planners and engineers, it appears to us
that except in quite densely populated areas that an inch to 500 feet and a
four foot contour interval seems to be good enough and is a .w hole lot
cheaper than a two foot contour interval. Now in very densely populated
areas we just might need this, but it is cheaper to do a four foot interval than
to do a two foot interval.
Porter - I might mention that we have approached Geological Survey and also
the state on the possibilities of five foot contour maps as to some suitable
scale, 4 or 5 hundred feet or even 1000 feet , in lieu of our present quad
sheets. They both felt , so they advised me, that for the really urban areas in
the country this was very desirable. But Geological Survey advised me that
they already had a problem catching up on their backlog of updating and
coming through with their present quad sheets and there just were not dollars
available to get into something like this. The State indicated the same thing.
We are now exploring what it would cos.t us if we tried to come up with this
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ourselves, because one of the problems we run into is that temptation of
engineers to blow up a quad sheet to a 50 ft. to the inch scale. These are 20
ft. contours. They are accurate to within half a contour interval, plus or
minus. and the horizontal accuracy, normal map accuracy on this thing, if you
tried to measure it, you are measuring within probably 50 feet of your
horizontal contour, looking down on it now. Then some people try then to
take an ordinary scale and try to scale off to the nearest two or three feet to
lay out subdivisions lots. Literally 50 feet off horizontal and 10-20 feet off
vertically. This is one of our problems.
Philpott - I have a comment along those same lines. As part of our
information program we try to impress on the users of this information the
futility of doing such a thing as you just mentioned. We point out to begin
with that the profile is the main thing. The Flood Plain Information Report is
not a map. A map is simply to indicate where the areas of possible flooding
may be. It is a pictorial thing. The profile is based on accurate cross sections
that have been surveyed in the field. Accurate computations by computer
programs and otherwise, and we can only say with a certain, with a given
flow, that we can be accurate within one or two feet in most cases, depending
upon the conditions of slope, etc. We have tried to tell the planners and users
when they get ready to start building to make physical surveys in the field
referenced in known data and refer to the profile itself opposite the point
they are interested in along the rivers and not to depend upon the map. I
would not recommend to anybody laying out a subdivision based on a flood
plain map, even at the two foot contour intervals, if you had them accurate.
If you were going to put a few million dollars there, I would think you would
want something a lot more accurate than that. So I think, basically as I have
always looked at it, the profile is the thing in a flood plain report. All the
engineering goes into that. The rest of it is just some art work, so to speak.

Q. - There is such a turnover in local government people, it seems to me,
involved in different projects. Are there any indexes for the benefit of new
city managers and new people that come, new planning people, from either
organization on what is available to what communities? For example, you
have two or three or four different types of things, and you all have several
types of publications. Would they know exactly what is available to them,
how they would get it and what the cost would be?
Philpott - The answer is yes, but there are so many of these reports all over
the country. There are volumes, thousands of them and so many
bibliographies and references to them, you have a stack of reference material.
I have never been able to whip that problem myself, I mean the volume of
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work that comes out of every government agency that anyone may be
interested in. I do not know how you tie it down into one little neat package
and make sure that it is available to everybody who would be interested. This
is the biggest problem, I think, to be overcome, and it is insurmountable I
guess. But we have publications that are put out periodically, the Corps does,
that indicate what may be available under a particular topic or heading, etc. I
am sure that the Geological Survey prints a publication periodically that
shows what is available. But, I do not know, you would just have to write
each individual agency and request this particular information and form your
own library, I suppose. And you would have a big one.
Q. - I wonder if the map information office of USGS would have this
particular type information. Now they have coordinated information on
topographic mapping. It might be that they would have this information.
Bailey - In regard to USGS I would suggest that you address an inquiry to the
district engineer in Virginia. I think he will be able to help you in Virginia.
Now, he is correct, we do share a common problem in regard to how you
distribute information, how it is known to the outside. I will say this much,
the Water Resources Council is taking steps to correct this deficiency. We
have all recognized it for a long time. The Office of Water Data Coordination
is undertaking now a catalog of all information on water resources in the
United States, and this is a pretty formidable undertaking, I promise you. I
would hope that in several years the catalog would be complete and then on
the very thing you have asked here, you would be able to get an immediate
response because the information would be catalogued.
Weathers - In regard to flood plain information reports by both the Corps and
TV A, I do not think this is too much of a problem. The Corps has a district
and division offices which serve a relatively small area. Each one of these
normally has a score or so of flood reports which are in existence or being
prepared and they have the follow up program and when the leadership of the
community changes, chances are that one ofour men is going to stop by right
soon and check with the city manager and see that they are aware that we
have this information. We keep up in our area with 133 communities. We
check with them constantly to be sure that the people are still aware that we
have these things available to them.
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FAIRFAX COUNTY COOPERATES
Carl W. Porter
Director of County Development
Fairfax County, Virginia
Fairfax County, Virginia, is one of the fastest growing urban areas in the
nation. I ts 400 odd square miles with its fast approaching half-million
population is at the center of activity of the northern Virginia portion of
Metropolitan Washington. Its terrain is essentially gently rolling with
extremes such as the nearly vertical Rocky Palisades in the vicinity of the
Great Falls of the Potomac at the north and the flat tidal estuaries ending at
Occoquan Bay at the south.
With approximately one-third of the area consisting of alluvial and erodable
sedimentary soils with rock outcrop, gravel and sand deposits in largely
non-stratified patterns, it is a ,sitting duck for erosion and siltation when
uncovered and unprotected. The western approximately one-quarter is triassic
sandstone and shales on nearly level topography with intrusions of diabase
dykes. As its natural forest cover is removed, these erodible soils, if left
unstabilized, are conveyed during every storm into the natural drainage ways,
for we must remember that whenever the natural balance established by
nature over milleniums is disturbed, then those same natural forces endeavor
to re-establish a balance. During that process denuded surfaces crevasse and
wash, streams no longer capable of handling storm flows are scarred, gullied
and loaded with silt.
As development takes place with acres of impervious surfaces such as streets,
housetops, parking lots, and smoothly graded grassy areas with storm
drainage systems replace the natural forest cover, more water runs off faster
and peaks become higher and more frequent. Studies by U.S. Geological
Survey indicate that lag times for run-off may be reduced as much as eight
fold and flood peaks may triple average flood sizes, and complete
channelization of a basin may increase average floods nearly eight fold.

In early 1950, Fairfax County began to experience these flooding effects in
some of its developed stream valleys where insufficient forethought had been
given to placing new development above flood levels. Situations where homes
were flooded became so critical that the county initiated a flood control and
storm drainage study in the watersheds of Tripps Run and Holmes Run in the
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Hunting Creek Drainage Basin. Private consultant firms were given this job
and the study was completed in 1958.
That study not only analyzed the flood hydrology of the streams and
established the flood plain levels and perimeters of the future when the
watersheds are ultimately developed in accordance with the county's master
planned land use, but also included master plans for improvements to protect
those areas already developed and exposed to worsening_periodic flooding.
Estimates were prepared for the improvements in the upper third of the
40-plus square mile Cameron Run Watershed. The existing sanitary district
was divided into two parts and the portion containing these two stream
valleys of Tripps and Holmes Run was re-analyzed to determine what
drainage improvements would then cost. The estimated figure was about
$16,000,000 which was considered more than could be afforded. This was
then peeled down to cover only the main channel improvements and the
stems of collector systems in tributaries at about half of that estimated cost.
A referendum was held for an $8,000,000 bond issue to be carried by an
assessment of 25 cents per hundred dollars of assessed valuation on the real
estate.
A great deal of build-up publicity was given to the program, local community
meetings were held and citizens in the district who had been suffering from
floods gave very active support to the program. When the vote was cast, it lost
by over 3 to 1. Although, of course, we had no way of analyzing the votes, it
was quite apparent that those in the stream valleys who were suffering flood
damage supported the bond issue but; although there had been very strong
general oral public support, those who lived on the high ground apparently
were hesitant to finance the improvements which would only provide an
indirect benefit by an improved community environment for them.
Also in the late 1950's, similar flooding conditions had developed and a
similar study was initiated with first an aerial topographic survey in the 28
square mile Dogue and Little Hunting Creek watersheds in the flatter lands of
the southeastern portion of the county.
Realizing the growing need for more controls of development in floodable
areas, not only locally but on the national level, the possibility of federal
assistance was explored and the County and City of Alexandria entered into a
pilot study project with the U.S. Geological Survey in the Cameron Run
Stream Valley, bordering the two jurisdictions. The concept was not so much
to determine where the floods had been in the past, but rather what could be
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done to determine the flood levels of the future and the effects of
urbanization within the watersheds, as they would be when developed. That
pilot project was first implemented by a cooperative agreement with the U.S.
Geological Survey in April of 1959 with the U.S.G.S. assuming half of the
cost and the County of Fairfax and the City of Alexandria each contributing
a quarter or $4,000 each for the first year.
Fairfax County immediately extended this agreement for the pilot program
to cover all of the stream valleys in Fairfax County which were not already
under study. This, as far as I know, is the first such study of an entire
governmental jurisdiction of this size, and both the county and the Geological
Survey were enthusiastically hopeful that it would enable such a fast
developing urbanizing area to plan ahead and hopefully find a means of
protecting our citizens, both present and future, from devestating flood
damage.
The program has been actively underway for over ten years and is well past
the midway mark with approximately the last third in various stages of
completion.
An order of priorities was established scheduled to give first priorities where
most of the new development was taking place.
The stream valley studies for the Cameron Run shed of over 41 square miles
have been completed, as have studies for Pimmit Run, Turkey Run, D_e ad
Run, Scotts Run, Accotink Creek and Pohick Creek. The other stream valleys
(see the Map of Fairfax County) are in various stages of completion and we
estimate that the studies covering all streams in the county up to, but not
including approximately one square mile at the headwaters of each
watershed, will be completed within roughly another three years.
The project costs money even with the federal government covering· half of
the costs, and I think the county is to be congratulated for their foresight in
continuing to back this pioneering endeavor. To date, the county's half share
of the costs on the U.S.G.S. Cooperative Program has been nearly a
half-million dollars on this over a million dollar undertaking. This is in
addition to another quarter of a million dollars for work by private
consultants, which I mentioned before.
The stream hydrology studies by Geological Survey and the accompanying
flood plain maps to a scale of 100 feet to the inch are related to the centroid
of flow in each stream. In relatively rural areas, since the maps show cultural
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improvements along the streams, this may be sufficient. Howeyer, in areas of
high development potential where land values are skyrocketing, this is
insufficient. Therefore, the county has employed private surveyors to
establish monumented base lines to good second-order survey accuracy, and
the Geological Survey has shown these monuments on the maps and their
coordinates are available to the public at the County Courthouse.
Now, how do we put these studies to use?
First, under section 6.3 of Article II of the Building Code of Fairfax County
the term "flood plain" is defined as being construed to mean all land areas
subject to continuous or periodic inundation as determined by either (A) the
County Soil Survey Maps; (B) Soil Studies by the Department of County
Development and (C) specific areas established as flood plain by action of the
Board of Supervisors. We also accept flood plains determined by engineers
and approved by the Director of County Development.
Next, Section 6.6(7) Section 113.1 states:

[IJt shall be unlawful to construe t, -place, enlarge, alter,
repair, remove, or demolish a building: change the
occupancy of a building or strucutre from one use group to
another requiring greater strength, exit or sanitary
provisions, or to change to a prohibited use, without first
filing an application with the building inspector and
obtaining the required permit therefore.
Next, under Section 113.10 concerning flood plains and drainage, the plat
plan required in the case of any new structure or addition to any existing
structure shall contain or include:
1. A certificate signed by the Director of County
Development or his designated agent, certifying that the
proposed structure is not located in any flood plain and
that adequate drainage or drainage easements are provided
or that the following conditions have been met; provided
that this section shall not be construed to prohibit the
building of a structure in a flood plain when the same is so
constructed that the underside of the lowest floor is
elevated at least eighteen inches above the maximum flood
level and said structure is constructed so as not to constrict
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the flood plain or restrict its use as a natural drainage way.
2. Back water areas in any such flood plain may be filled to
raise such above flood level; but no such fill shall be made
unless a prior plan is submitted to and approved by the
Di.rector of County Development and proceeds in
accordance with such plan. No such plan shall be approved
unless same shall provide permanent stabilization of such
fill and no plan shall be approved and no fill shall be made
which will adversely affect drainage within the flood plain
or any property adjacent to such flood plain.

3. No structure built in any flood plain areas or any filled
area as provided above shall be occupied until an occupancy
permit has been approved by the building inspector. No
such permit shall be approved until such structure or fill
complies with such approved plans.
Violations are a misdemeanor and punishable under section
1.6 of the County Code and each day that a violati.on
continues shall be deemed a separate offense.
Also, the County's Zoning Ordinance Section 30-3.6.1 states that:

[N)o building shall be erected on any land and no change
shall be made in the existing contours of any land,
including any change in the course, width or elevation of
any natural or other drainage channel, in any manner that
will obstruct, interfere with, or change the drainage of such
land, taking into account land development that may take
place in the vicinity under provision of this chapter,
without providing adequate drainage in connection
therewith. In his administration of this requirement, the
zoning administrator may refer any application submitted
to him to the Director of County Development for
determination in the matter.
Also under Section 30-3.6.2:

[ R] egardless of the provisions of the above, within any area
subject to recurrent overflow as indicated on any map
delineating flood plains .adopted by the Board of
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Supervisors after notice and hearing in accordance with the
same procedure as set forth in Subsection 30-12-2 for the
adoption of future street line maps and recorded in the
office of the clerk of the Circuit Court, no permit shall be
issued for the erection of any building the underside of the
lowest floor of which (including any cellar or basement)
would be at an elevation of less than eighteen inches above
the flood level indicated on such map; provided that this
limitation shall not apply to any:
1. Building used for any agricultural purpose other than a
dwelling or structure for the shelter of livestock.
2. Shelter in a park, playground or recreational ground.
3. The relocation, rebuilding, or construction of a
replacement structure (of no greater floor area or
perimeter) on the same lot of any existing commercial or
industrial structure located in a flood plain where
specifically approved by the Director of County
Development after he has determined that such structure
will not constrict the flood plain so as to interfere with its
use as a natural drainageway and that the owner or owner's
written acceptance of responsibility for flooding is
submitted to the Director prior to the issuance of a building
permit therefor.

Section 30-3.6.3 states that in any flood plain adopted by the Board of
County Supervisors as prescribed in Section 30-3.6.2 there shall be no filling
or change of contours which will so constrict the flood plain as to interfere
with its use as a natural drainageway.
Under Section 30-3.6 of the County Code, the County Board has adopted
flood plans in Tripps Run, Holmes Run and their principal .tributaries,
Cameron Run including Pikes Branch, Holmes Run below Lake Barcroft,
Backlick Run, Pimmit Run, Dead Run, Scotts Run and is about to advertise
Accotink Creek and Pohick Creek for adoption. The others will be coming
along for adoption as fast as they have been delineated.
When these flood plains have been adopted and recorded, the Office of
Assessments re-evaluates the flood plain areas, giving consideration to tre
restrictions on the land uses permitted. Therefore, the County is nlo t
confiscating the lands within the flood plains without compensation, nor does
it deny the full use of such lands communsurate with reasonable health,
safety, and welfare standards.
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In the Pohick Stream Valley a program for eight flood control impoundments
is underway under a cooperative working agreement with the Department of
Agriculture Soil Conservation Service and the State under Public Law 566. In
evaluating cost benefits to justify this program it has been possible to retain
the natural flood plain perimeters between and downstream of the
impoundments using only the benefits resulting from the greater use of the
open space within the natural flood plains and recreational and similar
purposes.

If we continue to honor the flood plains in the future as pressures for
development increase and refuse to permit encroachments, then we can
reasonably assure our citizens against flooding in the future and avoid many
of the consequences of flooded homes and loss of life and property.
As to cost justification, there have been numerous damaging flood
experiences in the past in the Northern Virginia area varying from a few
homes being inundated to damages to commercial and industrial properties
reaching millions of dollars. The avoidance of only one of these major
catastrophies in the future will ' more than compensate for the cost of the
entire program.
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FLOOD PLAIN MANAGEMENT IN WISCONSIN
A LOCAL-STATE EFFORT
Thomas M. Lee
Chief of Flood Plain and Shoreland
Management Section
Wisconsin Department of Natural Resources

As a part of comprehensive water resource legislation in 1966, the
Wisconsin legislature provided for joint local-state action for flood damage
abatement. Local units of government (counties, cities and villages) are
required to enact, administer and enforce reasonable and effective flood plain
zoning ordinances where flood damage may occur. State responsibilities
exercised through the Department of Natural Resources include establishing
and upgrading minimum standards for flood plain regulations, surveillance
over the enforcement of local. regulations, and coordinating flood plain
management with programs Gf other federal, state, local and private
organizations. Local regulations are to reflect the flood hazard, to provide a
reasonable degree of flood protection at the time of the original construction,
and to minimize flood damage, costs and inconvenience.
Management standards for floodplain plain and floodway delineation and
associated flood plain regulations are based on the "regional" flood. The
regional flood is a flood determined by the Department as being
representative of large floods known to have occurred on the streams in
Wisconsin. This flood has an average frequency of occurrence in the order of
once in 100 years.
Flood plain management standards reflect the necessity of providing for the
needs of nature and man. The first need is accommodated by retaining the
channel of the stream and as much of the flood plain adjacent to the stream
as is needed to convey the regional flood. This area is commonly called the
"floodway" (see Figures 1 and 2). The standard permitted uses in these areas
are "open space" uses that have a low flood damage potential. They include
uses associated with agriculture, recreation, parking, sand and gravel
operations, etc.
Providing for the needs of man is achieved through the requirements of flood
protection for areas which are outside the floodway but subject to inundation
by flood waters. Such areas are generally contiguous to high ground. In times
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of flooding these areas are associated with lesser flooding depths and slow
flood water movement. New buildings or additions to existing buildings and
areas used for storing materials that are buoyant, flammable, explosive or
toxic must be elevated or floodproofed to the regional flood elevation plus an
appropriate amount of freeboard.
Any filling or development on the flood plain will tend to increase flood
heights. When community development plans provide for significant use of
the flood plain, it is necessary to determine the changes in flood heights
which will be caused by future developments. Increases in flood heights
resulting from encroachments on the floodway are governed in state
standards. In urban areas increases in regional flood heights generally should
not exceed 0.5 foot in any one reach or for the cumulative effect of several
reaches of a river or stream.
Heights greater than 0.5 foot may be permitted if ex1stmg uses and the
community's comprehensive plan indicate that the affected area is and will
remain under open space use. Under other circumstances, such as an area
where the flood plain is intensively developed, no increase in flood heights
may be permitted. Where the fulfillment of community land use needs would
increase flood heights above permitted levels, it may be necessary to consider
channel enlargements or other factors to lower flood heights.
To date, state standards are reflected in nearly 50 local flood plain zoning
ordinances. Most of these are county ordinances based on detailed soil maps
or experienced flood maps. In urban areas where sound technicalinformation
is a prerequisite for flood plain regulations, the communities are receiving
technical assistance in flood plain delineation from the Department, three
Corps of Engineer Districts, the U.S. Geological Survey, Regional Planning
Commissions and private consultants. At present there are over 40 technical
studies, affecting over 150 communities, that have been completed or are
underway in Wisconsin. Most of these studies are done cooperatively by
several organizations. An example of such cooperation was the development
of the regional flood profile for nearly 400 miles of the Wisconsin River. This
study was done by the Department in cooperation with the Wisconsin Valley
Improvement Company (a private organization), U.S. Army Corps of
Engineers, U.S. Geological Survey and the University of Wisconsin.
The Corps of Engineers flood plain management services program, as
previously explained by George Phippen, in particular has been most effective
in assisting communities in flood plain delineation. At least ten local flood

plain zoning ordinances in effect are based, in part or entirely, on technical
information obtained through these services.
In addition to flood plain delineation assistance, Wisconsin communities are
being assisted by the Department, Regional Planning Commissions and private
consultants in tailoring flood plain regulations to meet local needs.

There are countless ways in which the needs of nature and man can be
accomplished in the flood plains. These range from open space developments
to fully developed flood plains with enlarged channels to c~mpensate for the
flood plain areas utilized for development. Likewise, there are many flood
plain management practices other than zoning that can accomplish the same
results. These include building codes, subdivision regulations, sanitary codes,
open space or land acquisition programs, flood warning, flood protective
works, etc. The choice of these alternatives is up to each community. State
standards do not dictate how the flood plains should be used, but provide
specifications for the type of uses or development patterns selected by the
comm umtles such as reside~tial, commercial or .industrial areas,
transportation systems and flood protective works. In each community the
physical characteristics of the flood plains, the nature of existing flood plain
use and the social and economic considerations are unique. Accordingly,
flood plain regulations and proposed flood plain developments should be
tailored to and be part of the overall plan for community growth.
One of the most important aspects in tailoring flood plain regulations to local
needs is the selection or determination of the flood way. Regulations in the
floodway are normally more restrictive than those for flood prone areas
outside of the floodway. Unless the delineation of the flood way is based on
sound engineering principles and properly related to existing and proposed
developments, the application of the police power in the floodway could be
construed to be a taking without due compensation. Proper floodway
selection requires the assistance, knowledge and support of many individuals,
groups and organizations. This involves the assistance of engineers familiar
with the hydraulic characteristics of flood flows. These services are available
from the Corps of Engineers and other sources previously mentioned. Equally
important, local officials, attorneys, planners, engineers, private developers
and real estate interests that are familiar with present and future community
needs for parks; residential; commercial and industrial areas; public utilities
and land acquisition programs must participate in the selection of the
floodway.
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In general there are at least ten hydraulic or planning factors that influence
the selection of .t he floodway. The following is a brief description of each
factor:

1. Area to convey design flood - If the flood protection is to be
provided for the regional flood level, then the floodway must be of
sufficient size to convey the regional flood.
2. Increase in flood height - By confining the flood waters within the
selected floodway, flood heights associated with the design flood
should not be increased ·generally more than 0.5 foot.
3. Egual degree of encroachment - Inasmuch as possible the
floodway lines should provide for the same degree of development
on each side of the stream.
4. Existing flood plain . development - Floodway lines should
generally follow the riverward side of existing development patterns.
The character of existing development and plans for permanent
evacuation and urban renewal are also considered in the location of
the floodway line. In conventional zoning the establishment of a
residential district does not bisect areas presently used for industrial
purposes. The floodway, which ·is associated with open space,
likewise should exclude areas of intense development.
5. Proposed plans for development - The floodway 's hould reflect
long range plans for community development, such as e~tension of
streets and water and sewer lines.
6. Hydraulic transition - Moving flood waters generally take the path
of least resistance ignoring such things as property lines and political
boundaries. When obstructions or developments occur on the flood
plain in such a way as to Calfse an abrupt change in flow, flood
heights and velocities are increased. Therefore, community plans for
floodway selection musf take into account proper hydraulic
transition between different types of flood plain developments.
7. Location of permanent or temporary flood control measures Flood plain regulations such as zoning, do not solve existing flood
problems. Structural or flood control measures are effective in
protecting existing developments on the flood plain if such measures
are properly related to a flood plain management plan. Where
applicable, the location of permanent or temporary flood control
measures should influence the location of the floodway.
8. Flood depths and velocities - Flood depths and velocities in flood
prone areas excluded from the floodway should be small at:id
reasonably compatible with the regulations and degree of safety for
permitted uses outside of the floodway. For example, if the depth of
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the regulatory flood level was 10 to 12 feet for a sizeable area,
regulations requiring buildings to be placed on fill above the flood
level could be construed to be unreasonable and may not provide the
required safety to the building or to human life.
9. Interior drainage - Frequently the effects of tributaries, ditches
and other lateral water courses are ignored in the delineation of the
floodway for the main river or stream. Lateral drainage patterns or
water courses should be reflected in the delineation of the floodway
on the main stream as substantial damage can occur along these
tributary streams.
10. Plans of adjoining communities - As previously mentioned,
floods ignore political boundaries. Therefore, there must be proper
hydraulic transitions between the floodway and flood plain
development plans established by adjoining communities. In
addition, any increases in flood heights attributable to a floodway
selection of one community should · not affect another community
by more than 0.5 foot.
Just as the selection of the floodway must be tailored to local development
plans, land use controls (zoning, building codes and subdivision regulations)
and other flood plain management practices mus.t be properly selected and .
tailored to local conditions: Whe~ all or most of a co.m munity occupies a
flood plain of a stream, for example, little . is accomplished by flood plain
zoning alone, since zoning generally does not alleviate existing flood .
problems. Zoning is most effective in preventing future flood problems. Also
under the example cited, it is unlikely that such zoning would be accepted
politically, economically or socially. However, there are other alternative
regulations that will accomplish the same effect and may be m.o re acceptable
locally.
To gain initial public acceptance and ·continued support of flood plain
regulations local officials, business groups, and other local organizati9ns must
have a thorough understanding of flood plain manage~ent objectives and
available alternatives. In addition, they must have an active voice in the final
selection of any alternative.
In most· cases this is accomplished with the assistance of the Department of
Natural Resources. The . Department ·will assist a particular community by
suggesting various management alternatives that will meet minimum state
standards. In a brief outline form (see the hypothetical example in Figure 3)
the advantages, disadvantages and expected accomplishment of each
alternative is discussed. After an acceptable alternative has been selected
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c

B
(no nonconforming uses)

A

Alternative

Floodway Zoning

IL

6.

Designed to protect existing development areas located along floodway limits.

Permits evacuation of persons and contents of buildings. Permits uses in floodway zoning that
are mobile in nature.

Urban Renewal or
Permanent Evacuation

A solution to solve the existing flood problem.

6.

Proposed Levee

6.

5.

Superimposed on official map for information purposes (does not form a zoning
district) - provides warning to those unfamiliar with area.

Applicable in undeveloped areas outside of floodway - guides new development and
extension of public services wisely.

Applicable to new buildings and additions to existing, otherwise not rectroactive - minimize
damages to new development - generally applicable to existing developed area.

Same as Alternative A-1.

New developments must be elevated above flood level. Existing uses are nonconforming - no
protection to existing uses.

SAME AS B-1 THROUGH B-5

Flood Warning System

5.

4.

Effects

Floodway excludes existing development - no nonconforming uses - only open space uses
permitted - floodway will prevent further increases in flood heights.

6.

Flood Plain Delineation

4.

3.

2.

1.

2.

1.

SAME AS B-1 THROUGH B-5

Subdivision Regulations

3.

Building Code (flood-proofing)

Flood Plain Zoning

2.

2.

Floodway &oning

Management Tools

1. Protection of human life and well being; 2. To eliminate the taxpayers' expense for costly flood control projects; 3. Fewer rescue
and relief efforts, generally undertaken at the expense of the general public; 4. Reduce business interruptions, factory closings,
disruption of transportation routes, interference with utility services and other factors that result in loss of wages, sales and production;
5. Prevent the victimization of unwary land and home buyers.

1.

F.P.M. Objectives -

Figure 3
FOOD PLAIN MANAGEMENT (F.P.M.) ALTERNATIVES

through community involvement, the community is further assisted by the
Department in the detailed drafting of appropriate new ordinance or the
amendments to existing ordinances.
In tailoring flood plain regulations to meet local needs and to obtain public
acceptance and support the following steps are necessary:

1. Delineate

Flooding Potential (accomplished through local
knowledge or services of various federal, state and private
organizations).
2. Determine Floodway Consistent with Local Needs and Minimum
State Standards.
3. Outline Purposes and Objectives of Flood Plain Management.
4. Select Several Flood Plain Management Alternatives.
5. Discuss Effects of Each Alternative.
6. Solicit Community Guidance, Selection and Support for Best
Alternative (a side benefit to this approach is that it minimizes the
chances of a decision to take no action for flood damage
abatement).
7. Proceed with Details and Implementation of Selected Alternative.

Success of Wisconsin's flood plain management program depends on thorough
public understanding of it and on local support, administration and
enforcement of land use regulations. To date, the receptiveness of Wisconsin
citizens and communities has been impressive. Excellent cooperation. and
assistance has been rendered by many . governmental and private
organization,s. To fully implement Wisconsin's program, cooperation and
assistance to communities must be continuous, with all units of government
and private interests working together toward the same goal.
Lack of specific state enabling legislation for flood plain management should
not be a deterrent for community action in taking immediate steps to assure
proper flood plain use. Most communities have the power under the standard
authorized objectives of conventional zoning to reflect the flood hazard in
land use controls. As pointed out by the previous conference participants,
there ar.e several federal, state and local programs to assist communities in the
technical aspects of flood plain management. Public officials have the
responsibility to take whatever steps that are necessary to minimize future
flood damages at the least cost and greatest advantage to the community. The
longer a community waits, flood plain regulations will become increasingly
difficult to implement due to a greater number of nonconforming uses and
development that has increased flood heights. In addition, regulations become
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less effective in minimizing flood damages because regulations, in general, do
not solve existing flood problems, but are designed to prevent future flood
problems.
Some steps communities can take now include:

[- 1. Initiate a flood plain delineation study through one of several

>:-

programs of federal , state or private organizations.
--.. 2. Adopt by official resolution or ordinance a public policy not to
extend public services (water, sewer and streets) into flood prone
areas until detail studies are done. The extension of public services
into flood prone areas is probably the largest single cause of flood
--. problems.
3 . If flood data are not available, establish a data collection program
and flood warning system. There are several federal agencies that can
assist in this effort.
4. Establish a system of flood warning signs.
[
5. Reorient priorities for land acquisition, open space easements, and
urban redevelopment programs to include flood prone areas.
6. Establish a public information and education program.
7. Solicit community involvement for all aspects of a local flood
plain management program.

In some communities it is important that this action is taken today, since the
uncontrolled spread or urbanization will result not in the decision to plan for
the future use of the flood plains, but to plan for the expenditures of public
funds for flood control works. Action taken today will result in continuing
benefits to the present and future inhabitants of the community. Lack of
action will be lasting evidence of lack of foresight. NOW IS THE TIME TO
PLAN. REMEMBER - It wasn't raining when Noah built his ark.

104

DISCUSSION
Q. - You said that the State of Wisconsin required by legislation that the
communities pass flood plain regulations. Is there a time limit on this? If so,
what is the alternative, if the community says we are not going to do it?
Lee - We are using persuasion. There was a statutory deadline, but by the time
the State prepared its criteria and standards and got them adopted in an
administrative code, we were right on top of this deadlin<:. Since the State of
Wisconsin never had programs in which to collect basic flood data, had no
topographic maps, and because zoning practices need a sound basis on which
to regulate, it was unrealistic to meet this particular deadline and expect all
communities to drop everything they were doing and, within a couple of
months, conform to the statutory deadline. So, by administrative code
provision, we essentially tailored this deadline to fit the needs of each local
unit of government. We said that we wanted them to submit a letter of intent
to us, list the type information they needed, and outline a plan in which they
could ultimately get this information they needed. We tailored the deadline
to meet individual needs. But the statute further said that if the communities
do not comply with the law, then the State is empowered to step in and to
adopt regulations for those communities.
Q. - Do they do this?
Lee - So far we have been using the tool of persuasion. To give you an
example of this, I did not talk about the State Shoreline Program. This is a
much bigger program than flood plain in Wisconsin, and shoreline is a little bit
easier to adopt because it is an arbitrary distance around lakes and streams. It
is 1000 feet around lakes and anybody can take a scale and measure this and
adopt conventional controls, primarily sanitary regulations. A lot of
communities were a little bit afraid of this statutory deadline and not sure
how the State would react, so they took one of our models and adopted it
word for word. If you want to get regulations that are effective, you have to
have understanding of what is there, and you cannot do this under deadline
pressures. We did not want anything like this to happen so, as much as I can
get away with it, we are using the tool of persuasion. We have a small staff
working with many communities, and if we were going to set rigid deadlines,
then we would have to enforce them and in this way we would not be
accomplishing anything. This way we are working where there is a degree of
local interest where some accomplishments can be shown. Once we get this
done, in the next 100 years, then we can go back and work with those who
do not want to do anything.
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Q. - Would a parking center be permitted from now on?
Lee - I think a parking structure like that, if they had to have this to connec,
the downtown centers on both sides, yes, it would have been permitted, but
we would have to do the study over again in that area. Once it is done, it is
very easily handled, because it is all stored in a computer and we would try
alternate designs with the idea in mind not to increase flood heights
upstream. There are many structural alternative designs, so, chances are,.
under controlled conditions, another structure could be put in, but it would
require a study based on the whole community plan, not just a single
structure alone.
Q. - What kind of warning system would you adopt?
Lee - They are not adopted -- we are proposing it and it is identical to one
which George Griebenow might be familiar with - one which the City of
Cedar Rapids adopted. The cost is very inexpensive. It is a cost sharing thing
with the United States Geological Survey. It is a little mechanism which rings
a bell to the police station, and they have manuals of procedure which they
take into account and notify certain people. These can run from very
inexpensive all the way up. I think the one in Cedar Rapids was·something
like $1,000, $500 for the city and $500 for the U.S.G.S., and I think they
can run up to maybe $5,000 each, depending on the degree of sophistication
needed. Probably someone here from the U.S.G.S. could answer that better.
Q. - Is that based on a gage upstream, and if so how far upstream?
Lee - In Cedar Rapids, it was based on two gages, one downstream and one
upstream, and it was also based on some non-paid rainfall observers upstream
in the watershed.
Q. - What was the time of warning?
Lee - There was quite a bit of time--something which most communities here
probably do not have. I think it was probably a good 12 hours.
T.V.A. Representative - We had a request in the Tennessee Valley area just a
few weeks ago to set up a flood warning system for the town of Big Stone
Gap, Va., which has a quite serious flood problem. This is a flashy stream; it
crests rather rapidly. We have in TVA an agreement with the Weather Bureau,
and if we want to do forecasting work, they will do it so we passed this on to
them. We talked with the regional director about it first. He said that they
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have monies in their budget to assist c1t1es in setting up a flood warning
system, and they welcomed this request from the town of Big Stone Gap.
Since they did, we gave them another one from the town of Clinchport, Va.,
a few days later. So this is something you might look into with flood
forecasting and flood warning. The Weather Bureau has the expertise to do
this, and apparently, they have some money to do it.
Q. - Do you hope to have monies which you would actually put into gaging
stations, etc. What is the extent of your contribution to a local community?
Weather Bureau Representative - Well, it could be in any one of several ways,
or a combination of several ways. In some instances we set up a flood warning
self-help network, develop some procedures based on a unit hydrograph
computation, find some rain calling service in headquarters, select somebody
in a local community to accept these calls and give him the procedures. This
is ·a very common sort of set up because the only thing we provide is the
development work on the unit hydrograph and travel time. Another system is
where we install a warning system based on an upstream gage. We have
developed flashflood warning alarms. We have not quite figured out our
policy as far as installing these things, though, because of the liability factor.
We do not know whether the Weather Bureau should buy these things and
furnish them to the communities, and provide the maintenance on them, or
the communities should buy them from the manufacturer and the Weather
Bureau give them the installation and operating criteria.
Q.-Some of the States North Carolina I know, are quite interested in setting
up a program somewhat similar to yours. Virginia may also be. Could you
give us any idea at all on the staffing and the cost of conducting this program
at your state level?
Lee - I do not know whether I can remember the cost figures, but they are
readily available. We wrote the rules and regulations and provided everything
needed on costs and I think the staff needs depend on many factors. We
review all sewage treatment plants, we review all sanitary landfills, we review
all plants, we review works under Executive Order 11296 where if somebody
wants to build a housing project on the flood plain, we review special
exceptions in the zoning ordinances. We review all these applications, so
probably the way we are set up would not be representative to other states,
but we have a large review role in which we are reflecting the flood plain
standards, and we review highway plans. So many of these states don't want
to get into it this deep, so telling them what we have may be misleading, but
we have an authorized staff of seven. We have five regional offices scattered
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throughout the state to implement our department's program as a whole, all
aspects of water resources, solid wastes, air pollution, etc. and these people
are available to assist us in the flood plain matter. I think it would be pretty
hard to give some helpful guidance now, but if somebody is interested in this,
we have readily available some cost figures and staff needs for the elements
that they would be interested in implementing. It would be unlikely if
somebody right at the start would be interested in doing the whole package at
once.
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FEDERAL, STATE, AND LOCAL COOPERATION
IN RECREATION AND FLOOD PLAIN DEVELOPMENT
Elbert Cox
Director
Virginia Outdoor Recreation Commission
The topic given to me is certainly a broad one, but I like the concept which it
implies; namely, Federal, State , and local cooperation.
The Commission of Outdoor Recreation was conceived in large part to
further cooperation and coordination of programs in recreation by different
levels of government. This can be illustrated very quickly by a few skeletal
comments on the framework of our program.
First of all, funds for the Virginia Outdoors Plan come partly from the Land
and Water Conservation Fund. As you probably know, federal legislation in
1965 provided specifically that revenues received from admission and user
fees for national parks, national forests and other federal recreation areas,
federal tax from motorboat fuels, and proceeds from the sale of federal real
property would go into the Land and Water Conservation Fund.
In 1968 the basic legislation was amended to require that the amount of
revenues in the fund should be increased to $200 million each year, the
difference being made up from revenues from the offshore oil leases.
I should interject here that even though the fund has been authorized at the
full $200 million since 1968, the Congress so far has not seen fit to
appropriate the full amount so the funds apportioned to the State have not
reflected this increase in the basic fund.
I will not go into an explanation of how the funds are divided, but basically
the full amount of the fund is divided between the federal government and
the States on a 60/40 basis. This can be changed by the President or the
Congress. Each state's share is arrived at by applying a rather complicated
formula based on population, out-of-state visitors, need, and a number of
other factors.
In the case of Virginia the annual apportionments have so far been a little less

than a million dollars each year, but if and when the full amount of the $200
million is appropriated Virginia's share should be a little over a million and a
half a year.
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L'and and Water Conservation Fund money which is apportioned to the states
is matching money, of course, so the Virginia Outdoors Fund requires
matching appropriations by the State.
Since 1965 Virginia has been receiving in the neighborhood of a million
dollars from the Land and Water Conservation Fund each year. For her own
part in the program the General Assembly has appropriated State funds for
matching purposes in the following amounts: a little better than four million
dollars for the 1966-68 biennium; about 3 million in 1968-70; and for the
current biennium, we have three million dollars.
For the state projects which we fund, we use State money and federal money
on a 50-50 matching basis, but for local or regional projects we require
participation by the sponsoring agency-20 percent for regional park
authority, 25 percent for a local park authority.
In the case of projects which are sponsored by the Commission of Games and
Inland Fisheries, Federal Land and Water Conservation Funds are providec1 on
a 50-50 matching basis.
A program which is designed to provide parks, golf courses, forest preserves,
campgrounds, trails, boating facilities and scenic roads does have a bearing on
lands subject to flooding. Many sites for parks as you know are located on or
along water courses and the flood plains of the streams offer some of the
finest sites for the development of park and recreational facilities. In
designing and locating such facilities, however, care must be given to
elevations or other planning designs which will make the structures safe in the
case of occasional high water.
As I have mentioned, the flood plains often provide choice sites for park and
recreation facilities. Of course, good planning would not place costly
developments in an area that is subject to frequent or repeated flooding, but
when the record of flooding is at sufficiently long intervals, special designs
such as putting buildings on stilts can be used-a practice which you see used
more and more along the coast- Cape Hatteras to Virginia Beach.

Highways, of course, may be built so that during high water they are simply
flooded, or closed, or they may be placed on fills so that they will not be
affected by normal high water. I recall a design for a bathhouse which,
because of its location, was subject to flooding by high tides; that is,
exceptionally high tides or storms. The plan here was to design the buildings
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so that when the high waters came they simply washed right on through the
building without causing any structural damage to the facility itself.
I would like to refer to legislation which was enacted at the time the Virginia
Outdoors Plan came into being; namely, the so called Flood Plain Zoning Act
amendment authorizing counties or municipalities to impose zoning on flood
plains to give them protection. Unfortunately, not very much has been made
of this authority and we continue to see developments being made in lands
which sooner or later will be subject to flooding.
One final subject which is very pertinent to the topic, is that of scenic rivers.
As you may know the General Assembly passed legislation at the last session
which authorizes a Virginia Scenic Rivers System.
The legislation is general and does not specifically designate any single river as
a scenic river, but it does establish the concept and outli'nes the procedures by
which action can be taken to identify and to protect scenic rivers. ·
In brief, the procedure is that the Commission of Outdoor Recreation will
make studies of individual rivers, prepare reports to the General Assembly
with specific recommendations for the creatioq of a scenic river. The
procedure calls for the preparation of the complete report, naming the
specific stretch of river to be included, an estimate of land costs involved,
cost for maintenance and protection when the river is designated, and similar
information.
In the preparation of a report on a scenic river, we would coordinate our
studies with the Division of Water Resources, the Water Control Board, and
other agencies which might be concerned. Also the legislation provides for a
public hearing on any proposal before a report is made to the General
Assembly.
We think that the procedure which has been outlined is a very conservative
approach and certainly allows for full consideration of all resource values
before any action is taken to designate a scenic river.
I mention one other point-we do not anticipate that designation of a scenic
river will involve the acquisition of large acreages of land. As a matter of fact,
we hope that the necessary protection along the river can be accomplished
through the use of easements rather than by acquisition in fee. In other
words, where a farmer owns land on the river, an easement could be placed
on a part of his land without in any way interfering with the present use of
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the property for agricultural purposes.
In many instances this would in effect be flood plain zoning--pure and simple.

If this can be achieved for sufficient stretches along some of our rivers, the
abatement of flood damage, of course, can be considerable.
So although at first glance it may appear that our program is not related to
flood damage abatement, in the instances which I have cited there could be a
very definite relationship and considerable benefits from the development of
recreational uses, scenic rivers, and similar developments which would, in the
end, contribute materially to flood damage abatement.

DISCUSSION
Q. - Under these easements that you mentioned, in the case of a farmer with
agricultural lands, is any money passing hands on this, or if this a voluntary
easement from the property owner?
Cox - The only examples that have been used un'der this recent legislation, the
Open . Space Act, have been donations. There is no reason at all that you
could not buy an easement if you have funds and the program is there. As a
matter of fact, I am more and more convinced, although we talk and
emphasize the donations, that if this program is going, we have to consider
the purchase of easements. I think the day is past when you can go out and
ask the farmer or any other land owner to give you rights to a property.
Q. - Have we thought of applying this to the flood plain?
Cox - Well, we certainly do expect to in the case for scenic rivers, or any
other situation where it could be used. We cannot be very specific because
there has not been enough experience yet, but, just to illustrate the point, in
Alexandria, a gentleman owns some very fine property' good sized city block
11.2

or city lot or two, that could be developed for eight or ten dwellings, perhaps.
By placing an easement on this land, which means it cannot be used for
additional houses, he gains a very considerable advantage in taxes; and it has
other ramifications in inheritance tax and a great deal of this we do not know
too much about, but it has possibilities, certainly.

Q. - Has any community that has experience, or has a flooding problem, ever
approached you about cooperating on these sort of things, in an area where
you have indicated that perhaps a park would be desirable?
Cox - We are developing park and recreational facilities in northern Virginia
for instance, which is on a floodplain. I am not sure they have had a flood
since we put in the trails, picnic grounds, and campgrounds, but it is right in
the floodplain area and very likely will be subject to flooding.
Q. - And they contributed the 25 percent?
I

Cox - This was a regional park; they had to put up only 20 percent.
Q. - Are you involved in the James River Project in the City of Richmond?
Cox - Richmond is another case in which, since this is a local project, the City
of Richmond puts up 25 percent, the state puts up 25 percent, and this
qualifies for 50 percent federal money. Of course the project is built by the
city with funds provided from these sources. They are building trails and
connecting bridges between the islands in the river. They are putting a
building in, a visitors center, which will be on an elevated pad above the
floodplain, but many of the trails I am sure will be built with the expectation
that the water will flow over them at high water, rather than going to the
expense of building trestles or fills for these trails.
Q. - Going back to the scenic rivers concept, what indications are you getting
at this point, realizing that the program doesn't actually go into effect until
approximately June 27, 1970, that there is interest from the localities?
Cox - There is a great deal of interest. It remains to be seen what we will be
up against when we get down to the public hearing and the local Board of
Supervisors get involved. I think, generally, it is quite encouraging and has
possibilities. It is going to take a lot of ground work in the localities which we
hope we can somehow get underway, even though there is no funding
provided along with the legislation.
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Q. - I know there is considerable interest on the Rivanna, a considerable
stretch of river. I understand it has unanimous backing by the Board of
Supervisors.
Cox - I think in this case it would have, very definitely, and I hope we can do
something there.
Q. - Have you set aside a proposed scenic marshlands site to any extent, and if
you have, do you think you can get money to build causeways and other
access roads so that people can get out and see these things.
Cox - Our fund, the so-called Virginia Outdoors Fund, has not been used to
acquire natural area for marshland. Now, there are a number in the State
already under the State Parks Division. Parker's Marsh, for instance, on the
Eastern Shore, was acquired I think with money provided from Paul Mellon's
foundation. There is an area over in the Goshen Pass which was acquired .w ith
funds from a foundation in Charlottesville. These lands are in State ownership
and are deeded to the State with the specific reservation that they not be
developed for intensive use, but, primarily, they be retained in their natural
existing condition. We see the need for more action in this area, and of
course, with the emphasis more recently on pres~rvation of wetlands, perhaps
this program will become more active, whether under our plan or otherwise, I
do not know.
Q. - To date most of your funds have gone, I believe, for the acquisition of
lands for state parks, and you have made some available to the Northern
Virginia Park Authority.
Cox - Yes, no set formula, but ·roughly 25 percent of the available money has
been allocated to the local or regional projects, and Northern Virginia. The
Regional Park Authority has come in with more projects than any other area
and they have been good projects. They qualify on two or three points. They
are, of course, in a urban area where there is need for this sort of facility, and
they have a good program of their own. They have funds. The difficulty we
are running into in the localities, this is a rather new program, and the
counties, or the municipalities is that they have not yet come up with funds
to participate in a program, but we have done quite a few even so. We have
one going over in Rockbridge County; we are working on one, of course, in
the City of Richmond; we have one coming up in Portsmouth, and the newest
Regional Park Authority over in the valley has an option now to acquire the
Chimneys property, which many of you know about. It is a very fine project.
Very new, though, and we need more planning and more local capability. We
need, of course, more funds from the State and Federal sources.
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SOIL CONSERVATION SERVICE
PROGRAMS IN URBAN AND RURAL DEVELOPMENT
John K. Abernathy
Assistant State Conservationist
Soil Conservation Service
U. S. Department of Agriculture

The Soil Conservation Service (SCS) is the technical soil and water
conservation agency of the U. S. Department of Agriculture (USDA). It is
responsible for developing and carrying out a national program of
conservation for land and water resources. The services of the SCS are
available in helping solve urban and suburban as well as rural conservation
problems. The program includes activities authorized by several acts of
Congress - all of which dovetail and contribute to the attainment of the
major objectives.
Originally, our efforts were ~onfined primarily to erosion control on
farmland, where the serious problem originated. And it was generally
considered of little or no concern to the urbanite or suburbanite. While the
rural problem has by no means been solved, tremendous progress has been
and is being made. The advent of the bulldozer and other earthmoving
equipment, the population explosion, suburban sprawl, arterial highways, and
the like brought about a rapid shift of the conservation problems from the
farm to the non-farm lands of the Commonwealth.
It has also become generally recognized and accepted that the problem of soil
and water use and management does not stop at the private or political land
boundary, but is of vital concern to all citizens. In response to the changing
conditions, the whole conservation concept and the authority of this agency
has been broadened beyond the individual farm boundaries into entire
watersheds, built-up metropolitan areas, and developing suburbs.
The major activities of the Soil Conservation Service in Virginia may be
grouped under six headings:

1. Helps develop and carry out a soil and water conservation program
through the soil and water conservation districts of the State (Public
Law 46, 74th Congress, 1935 ).
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2. Prepares or assists in preparing natural resource data, including
inventories and interpretations for use by county and regional
planning officials in preparing comprehensive resource plans.
3. Administers the cooperative soil survey program in cooperation
with Virginia Polytechnic Institute.
4. Assists local sponsors in developing and installing upstream
watershed protection and flood prevention projects and river basin
investigations (PL 566 and PL 534 ).
5. Helps local sponsors develop and carry out multiple-county
resource conservation and development projects.
6. Helps develop and furnishes technical assistance to farmers
participating in the cost-sharing provision of USDA's Agricultural
Conservation Program.
Soil Surveys
The · soil survey has become an increasingly important tool for city, county,
and state officials, land use planners, engineers, contractors, developers,
builders, and others, in addition to its traditional use on farms. They are also
used in flood plain zoning. These new users are depending more and more on
soil survey information to guide them in selecting land for houses, factories,
schools, airports, highways, and shopping centers in our expanding urban
areas.
Soil surveys are the base for nearly every phase of SCS work and are widely
used by many other agencies and organ~zations. Soil surveys are made to: ( 1)
determine the key characteristics of soils; (2) classify and name the soils
according to a nationwide system; (3) interpret them according to their
capability for use; and (4) show their distribution on maps. SCS publishes all
of this data including the maps. In addition, SCS cooperates with agencies
that prepare special maps and reports based on soil surveys.
SCS and VPI have cooperatively made modern soil surveys of nine and
one-half million acres in Virginia. Such surveys have been completed for
twenty-three counties and are under way in ten counties. All counties in
which surveys are now in progress are providing a portion of the funds to
hasten their completion.
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Assistance Through Conservation Districts
Most SCS assistance to individuals and groups is through soil and water
conservation districts. These districts are organized by local people under
state law. They are managed by an unsalaried board. SCS is the only federal
agency that receives appropriations from the Congress earmarked for
assistance to local conservation districts.
Each district is legally responsible under state law for soil and water
conservation work within its boundaries. Virginia districts operate under the
guidance of the Virginia Soil and Water Conservation Commission established
under the same Soil Conservation Districts Act.
SCS, by written agreement with and at the request of district boards, provides
professional conservationists to help plan and carry out the district's
conservation program. Districts determine recipients of services and set
priorities for the kind and amount of work.
Assistance to Nonfarm and Urban Groups
More and more conservation districts, with SC~ technical assistance, are
helping municipal and county officials, planning bodies, and developers cope
with problems of erosion, water supply and disposal, impr0per land use,
flooding, sedimentation and related conservation problems.
We advise and give guidelines in preventing erosion from roads, subdivisfons,
shopping centers, and airports -- erosion that clogs streams and reservoirs and
increases the' costs of water purification and road maintenance. We provide
information about the advantages and limitations of different soils for
housing, recreation, waste disposal, road construction, and many other uses.
We provide standards for temporary erosion-control devices in construction
areas and advise on water storage potentials, recreation sites, and resource
development trends. Assistance available to nonfarm and urban groups ranges
from advice and consultation to onsite technical help.
Resource Conservation and Development Projects
Speeding up resource programs in multiple-county areas as a base for town
and country economic development is the aim of Resource Conservation and
Development (RC&D) projects authorized by the Food and Agriculture Act
of 1962 (Public Law 703, 87th Congress).

117

SCS is responsible for helping local sponsors of these rural-urban projects and
for coordinating the assistance of other federal and state agencies in meeting
project objectives. Each RC&D project has its own unique "open end" plans
and goals for general community betterment by wise use and development of
its natural resources.
Preparation of Natural Resource Data
In recent years, there has been an upsurge in demand for natural resource
information covering large geographic areas - one or more counties -- for use
by local or regional authorities in developing broad, long-range plans for the
use of land and water resources.
Upon request, the SCS will assist in gathering, assembling, and interpreting
information about these resources. Such information may include inventories
of water storage potentials; general soils maps and descriptions broadly
interpreted as to suitability for agriculture, forestry, recreation, and other
uses.
Water-Resource Activities and River Basin Investigations
SCS handles water-resource activities for USDA that require cooperation with
other Federal or State agencies. Public Law 566 provides broad authority for
cooperation between SCS and state governments and other federal agencies in
river basin planning, surveys, and investigation. We are presently cooperating
with the Corps of Engineers in surveys of the Jam es and Kanawha Basins.
The Small Watershed Program
We all know that good land use and treatment is basic in controlling soil
erosion which results in the sedimentation of stream channels and reservoirs.
For years there was the large downstream structural program, dams, dikes,
and channel work in addition to land treatment on a "patch quilt" basis. But,
between the farm by farm land use and treatment program, and the main
stem structures, there was a gap. Each major storm resulted in serious
upstream flood damage to farmland, crops, public highways, and bridges and
urban property in towns and villages.
The Small Watershed Program is designed to fill the gap. Public Law 566,
known as the "Watershed Protection and Flood Prevention Act," authorizes
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the Secretary of Agriculture to give technical and financial help to local
sponsors in planning and installing projects on small watersheds. The Soil
Conservation Service has primary responsibility for leadership from the
federal standpoint. It was the first legislation of national scope to recognize
the importance of good land use and treatment to the extent that assistance
with flood prevention structures is contingent upon it.
In Virginia, there is another authorization under which the Small Watershed
Program operates in the upper Potomac Basin (PL 534 ). But, the provisions
are the same with the exception that a formal application is not required, so
for the purpose of this discussion, I shall treat them as one.
The provisions of the program are briefly as follows:

1. Assistance is provided only in response to an application sponsored
by a political subdivision of state and approved by the Govenor or
his designated representative. In Virginia, soil and water conservation
districts, counties, and municipalities qualify as sponsors. The
Virginia Soil and Water Conservation Commission has approval
authority for applications.
2. For an application to receive favorable action, several conditions
must be indicated: There must be good land use and treatment
under way. There must be local interest and local leadership. There
must be a community flooding problem, and the problem must be
physically solvable and economically feasible.
3. A watershed may not exceed 250,000 acres.
4. All easements, rights-of-way, and operation and maintenance are
provided by sponsors.
5. The capacity of a single reservoir may not exceed 12,500 acre-feet
of floodwater storage of 25,000 acre-feet total capacity.
6. The Act authorizes the Secretary of Agriculture to furnish
technical assistance in planning and carrying out works of
improvement for: (a) flood prevention; (b) agricultural water
management (agricultural drainage and irrigation); (c) recreation
development; and (d) fish and wildlife development. Water storage
may be included for municipal and industrial uses and is encouraged.
All construction costs for flood prevention are borne by the Federal
Government. All municipal and industrial water costs are paid from
non-federal sources. Costs for storing water and providing basic
facilities for public recreation or fish and wildlife purposes may be
cost-shared.
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7. Financial assistance in installing structural measures and for
accelerating land treatment is based on a Watershed Work Plan
prepared for each watershed. These plans are developed by the local
people with the technical assistance of a staff of specialists furnished
by the Soil Conservation Service. In Virginia, the state supplements
this help through the soil and water conservation districts.
8. The expected benefits from works of improvement must exceed
the cost.
9. Multiple use of reservoirs is encouraged.
10. The project belongs to the people. When the work is done as
agreed upon in the work plan, the government steps out of the
picture and turns it over to the sponsors, except for inspections to
assure maintenance.
The approach followed in developing a small watershed project is to make
provisions for the best possible land treatment program supplemented by
needed structural measures. Structural measures in Virginia are primarily
earth fill floodwater retarding dams, plus a minimum of stream channel
improvement. The goal is to control runoff from as much of the drainage area
as possible. This is done by locating dams on the tributaries of a given
watershed at strategic points. This means upstream from and as close to the
center of damage as possible. The drainage area above a single structure will
generally range from 1,000 to 20,000 acres. Flood storage is normally
provided for a storm of 100-year frequency, and the outflow is automatically
controlled by the capacity of the principal spillway. Sediment storage is
provided in addition to flood storage. A vegetated spillway is provided to take
care of the outflow in event of a storm that exceeds the storage capacity.
The provision dealing with water storage for municipal or county use will, no
doubt, interest some of you.
Towns and counties may store water in any or all of the structures as a
second purpose by paying their proportionate part of the cost on an acre-foot
basis, plus appurtenances which a~e solely for water supply.
There are two provisions dealing with finances which should appeal to some
counties and towns. ( 1) Loans are available for financing the local portion of
the cost; (2) Where storage is needed for future use, up to 30 percent of the
total estimated cost may be delayed, interest free, for up to 10 years. This
should appeal to many localities that are hard pressed financially and wish to
look to the future.
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Water development for public recreation and fish and wildlife may be
included with cost-sharing up to 50 percent. No plan can be installed until
mutu~ly approved by the sponsors, the Governor and the federal
government.
How to Secure SCS Assistance
Every county in Virginia is included in soil and water conservation districts
(except Arlington) plus Chesapeake and Virginia Beach. 'Ihe SCS has 81 local
offices and six area offices serving the state. Anyone wishing information or
assistance from SCS should contact the local SCS office or Soil and Water
Conservation District.

DISCUSSION
Q. - What was the Town and Country program you mentioned near Bluefield?
Abernathy - That is what you call resource conservation and development
project. That is an organization whereby a group of counties and small towns
can band together and request assistance in developing plans for the overall
development of their natural resources. That is the only one we have active in
Virginia. Three counties in Virginia and two in West Virginia.
Q. - As I understood your reservoir acquisition, title to that land is not taken
in the name of the federal government, is that correct?
Abernathy - That is right, sir. It is not in the name of the federal government
under any condition. Where counties and municipalities have gone in and
stored water they have, with one exception I believe, bought the land either
with perpetual easement, or have bought the land under the water plus a
controlling area around, and they have normally taken easements on the
intermittent.
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INFORMAL REMARKS
Harry Webb
Virginia Division of
Mineral Resources
Charlottesville, Virginia

As Mr. Lee, Mr. Kapinos, and other people have indicated in their talks
topographic maps have a very needed use in flood plain work. Not only can
they be used to plot data on but also to graphically show the position of the
flood plain. It is one of the assigned responsibilities of the Virginia Division of
Mineral Resources to obtain topographic maps for the State. An $8 million
cooperative mapping program between the State and the Topographic
Division of the U.S. Geological Survey for preparing 1 :24,000 scale series
maps is about complete. The State is paying half the cost of this program,
while the Survey is preparing these maps from data derived from aerial
photographs.
By fall of this year, we will have this series map, available for every portion of
the state, in either preliminary or published form. There are two mono-color
preliminary stage maps prepared during the making of the published map.
The first depicts topography, drainage, and culture, but has no names. The
second has the information of the first, plus names. As has been brought out
by several speakers in the seminar, we need to be appraised of urban
development, especially in the floodplain. Beginning in 1968 the Virginia
General Assembly authorized an additional $150,000 which was to be
matched with Federal funds, for updating currently available published maps.
These maps will depict by means of magenta purple overprint cultural
growth, derived from inspection of aerial photographs, on existing map stock.
Areas of rapid growth are to be updated each five years; lesser growth areas
from 10 to 20 years. At present 25 updated maps are available; these include
those for Richmond, Newport News, Suffolk, Emporia, Lynchburg,
Waynesboro, Staunton, and Charlottesville areas. About 50 additional areas
are in process of update.
Mr. Abernathy in his slide presentation has shown some effects oflast year's
Hurricane Camille flooding. Additional pictorial evidence can be obtained
from the Special Issue of October, 1969 Virginia Minerals published by the
Virginia Division of Mineral Resources; over 6,000 copies have already been
distributed. Also the Vol. 16, No. 1, February 1970 issue of this publication
has graphic pictures of the flood damage; an accompanying road log lists
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significant damage visible during late 1969. These pictures show that not only
should we be concerned with potential damage in the flood plain, but the
damage to houses located well above the flood plain from hillside run-off as
well. Fortunately, topographic maps were available to aid flood relief workers
in Nelson County; our Division supplied more than 7 50 map copies.
Investigate the map coverage for your area. During flood disaster relief work,
maps are invaluable in depicting entry routes. Our office can advise you of
map availability and on the progress of updating of maps in your area.
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APPENDIX A
Biographical Information

John K. Abernathy
Soil Conservation Service
Mr. Abernathy received the B. S. Degree in Agriculture from Virginia
Polytechnic Institute in 1931. In the summer of 1962 he received special
training in "Executive Development for Federal Administrators" at the
University of Chicago.
He has been employed by th(! Soil Conservation Service in Virginia since
1936. He became Assistant State Conservationist for his ·agency in 1954. In
this capacity he has state-wide' leadership responsibility for the activities of
the Soil Conservation Service in the Small Watershed Program PL 566, River
Basin Studies, and Water Resource Studies in general.
He served as. State Committee Chairman of the original Conservation Needs
Inventory of Virginia made in 1958 by conservation agencies of the USDA
- with the cooperation of similar state agencies and repeated as chairman in
updating this inventory in 1967. He has been an active member of the
Virginia Chapter Soil Conservation Society of America since its organization
21 years ago and has also served as a member of its national committee on
"Water Resources Management" since 1962.

Elbert Cox
Director
Virginia Outdoor Recreation Commission
Mr. Cox received the A.B. Degree from Roanoke College in 1927 and the
M.A. in history from the University of Virginia in 1931.
He was appointed Assistant Park Historian, Colonial National Historical Park,
Yorktown in 1931. He served as superintendent of Morristown National
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Historical Park in New Jersey from 1934 to 1939, when he returned to the
Colonial _N ational Historical Park as superintendent. In 1951 he became
Regional Director of the Southeastern Region of the National Park Service.
In July 1965 he received the Department of the Interior's Distinguished
Service Award · for an eminent career in the field of Administration and the
National Park Service. He has also received the American Scenic and
Historical Preservation Society's 1965 Cornelius Amory Pugsley Medal for
outstanding contribution to the National Park System.

Upon retirement from the National Park Service in 1966, he became Director
of the Outdoor Recreation Commission for the Commonwealth of Virginia.

W.W. Fleming, Jr.
Subdivision and Drainage Engineer
County of Henrico
Mr. Fleming received the B.A. degree in Civil Engineering from the {,Jniversity
of Virginia in 1956.

For four years he was employed as an engineer with Southeastern
Underwriters Association, involved in Municiapl water supply studies
throughout the state. In February 1960, he began work with the County of
Henrico, as a Utilities Engineer. In l\1ay 1962 he assumed the position of
Subdivision and Drainage Engineer and has headed the Engineering Section of
the Henrico County Planning Office since that time. His responsibilities are
for the approval of all site development and drainage engineering in the
County and coordination of flood plain studies on major watersheds.
He is a member of the American Public Works Association and the American
Society of Civil Engineers.

Stanley J. Glowacki
Department of Housing and Urban Development
Mr. Glowacki is a graduate of St. Joseph's College in Philadelphia,
Pennsylvania.
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He has been with the Department of Housing and Urban Development since
June, 19 5 7. He has been involved previously with urban renewal as a finance
analyst, site representative, field representative and area supervisor. Since
1966 he has been the Director, Program Field Services for the Metropolitan
Planning and Development Office.
The Metropolitan Planning and Development Office is currently responsible
for the Open Space, Basic Water and Sewer, Public Facility· Loans,
Neighborhood Facilities, Historic Preservation, and Urban Beautification
programs.

George W. Griebenow
Director of Flood Control Planning
City of Waterloo, Iowa
Mr. Griebenow is a 1949 graduate of Wheaton College.
He is presently Administrator of two redevelopment projects with total dollar
value of $22 million, Director of Planning for an authorized combined Flood
Control and Redevelopment Project embracing 1,520 acres in Waterloo, and
Coordinator of Eastern Iowa Regional Airport Committee.
His civic activities are quite extensive and include participation in: Legal Aid
Society, Kiwanis Club, Chamber of Commerce, American Legion, Veterans
Association. U. S. Army Corps of Engineers Rock Island Office Centennial
Commission, President of the Iowa Housing and Redevelopment Officials,
and Board of Governors of the Mississippi Valley Association. Mr. Griebenow
served in the U.S. Army from 1944 to 1946 and achieved the rank of Sgt.
Major. His decorations include: the Purple Heart, the Bronze Star, and the
Army Commendation Medal.

L. Douglas James
Associate Professor of Civil Engineering
University of Kentucky
Dr. James received his B.S., M.S., and Ph.D. Degrees from Stanford University
in Civil Engineering.
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His experience has included: Research Assistant (Stanford), Assistant
Highway Engineer (California Division of Highways), Assistant to Associate
Hydraulic Engineer (California Division of Soil Conservation). He is
currently: Assistant to Associate Professor of Civil Engineering, University of
Kentucky and a consultant to TRW, Inc. Redondo Beach, California, on
Flood Plain Management.
Dr. Jam es is a Licensed Professional Engineer in California and Kenucky, and
a member of: American Society of Civil Engineers, American Geophysical
Union, and American Water Resources Association. He has some
twenty-seven publications to his credit, and is currently working on two
research projects dealing with water resources.

Paul Kapinos
U.S. Geological Survey
Mr. Kapinos received the B.S. and M.S. Degree in Civil Engineering from the
University of Massachusetts and is a Registered Professional Engineer in the
State of Virginia.

He served with the Coast and Geodetic Survey from 1961 to 1964 and was
involved in oceanographic and hydrographic surveys. He began working with
the Geological Survey in 1964 on the flood plain study project in Fairfax,
Virginia. He has since been involved with flood peak determinations, flood
frequencies, flood plain mapping and other related fields. He became Fairfax
project chief in November 1967.

W. C. Lambert
Mayor of Coeburn, Virginia
Mr. Lambert graduated from the School of Pharmacy of the Medical College
of Virginia.

He served as a member of the Coeburn Planning Commission from 1957 until
his election as Mayor in 1969. Currently, he also serves as Chairman of the
Wise County Housing Authority.
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Thomas M. Lee
Chief, Flood Plain-Shoreland Management Program
Wisconsin Department of Natural Resources

Mr. Lee holds the B.S. Degree in Civil Engineering with advanced coursework
in Hydraulics, Hydrology , Regional Planning, Land Use Controls and
Computer Science.
His professional experience includes: Four years as Supervisor, Iowa's Flood
Plain Management Program, Iowa Natural Resources Council, Des Moines,
Iowa; Two years of Highway Design Engineering with Wisconsin State
Highway Commission; Two years with Mead & Hunt, Consulting Engineers,
Inc., Madison, Wisconsin; Participation in Federal Water Resources Council's
Report on "Regulations of Flood Hazard Areas to Reduce Flood Losses";
Participation in HUD's seminar at the University of Chicago on the
formulation of guidelines for Flood Insurance; and Consultant to State of
Minnesota in formulating its flood plain and shoreland management program.
He is a Registered Professional Engineer in the States of Iowa and Wisconsin,
and is a member of the American Society of Civil Engineers and the National
Society of Professional Engineers.

John R. Philpott
Corps of Engineers
Norfolk District
Mr. Philpott received his B.S. Degree in Civil Engineering from Virginia
Polytechnic Institute.
As a member of the engineering staff of the Norfolk District, Corps of
Engineers, for the past eighteen years he has specialized in various aspects of
engineering involving hydrology and hydraulics. His professional experience
has been primarily in the water resources field. As a member of the Water
Resources Planning Branch of the Engineering Division, he has been involved,
to some extent, with water related Civil Works Projects undertaken by the
district since 19 51. Specific projects include the planning and/ or operation of
John H. Kerr, Philpott, Gathright, and Salem Church Dams, Norfolk
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Floodwall, Virginia Beach Shore Protection and Beach Erosion Study, and
Newmarket Creek Flood Control Project in Hampton Virginia.
In November 1967, he was assigned to the position of chief of the district's
Flood Plain Management Services Branch.

George R. Phippen
Chief, Flood Plain Management
Corps of Engineers

Mr. Phippen is a graduate of Dartmouth College and Syracuse University with
an M.A. in Geography.
He served in water and related land resource planning and report work for _the
Federal Government for sixteen years prior to taking his present position. His
experience includes service on the staffs of the New England-New York
Interagency Committee, the U.S. Study Commission - Texas, and the U.S.
Study Commission - Southeast River Basins, Section Chief with the New
England Division, Corps of Engineers, and the Washington Office, Bureau of
Outdoor Recreation.

Carl W. Porter
Captain, CEC, USN, Retired
Director of County Development
Fairfax County, Virginia
Captain Porter received his B.S. Degree in Engineering from the University of
Michigan.
Following five years of engineering in the Estimating and Scientific Division
of Newport News Shipbuilding and Dry Dock Company , he was
commissioned in the Civil Engineer Corps, U.S. Navy in 1925. His various
assignments included supervision of the construction of the Navy's first unit
type floating dry dock. He was decorated with the Legion of Merit and twice
decorated by the Secretary of the Navy for other duties performed during
World War II.
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He is a Fellow in the American Society of Civil Engineers; member Society of
American Military Engineers; National Society of Professional Engineers;
Newcomen Society of North America; American Public Works Association;
American Congress on Surveying and Mapping; and is a Registered
Professional Engineer and past President of the Virginia Society of
Professional Engineers. He was Chairman American Public Works Association
National Committee on Urban Drainage and is a member of the National
Society of Professional Engineers National Legislative Committee. He is listed
in Marquis' "Who's Who in Southwest U.S." and Dictionary of International
Biography.
After retirement from active duty in the Navy in 1958, he became Director of
Public Works and Acting County Executive of Fairfax County, Virginia, and
is now Director of County Development.

F. Frank Rubini
Associate Director of Parks
The Maryland-National Capital Park and Planning Commission
Mr. Rubini is a graduate of the University of Wisconsin. His major field was
Physical Education. He has done graduate work at Northwestern University
and George Washington University in Administration.
He held various coaching and teaching positions from 1935 to 1957. Since
1957 he has .been the Associate Director of Parks with the Maryland National
Capital Park and Planning Commission. His dutues include operation,
development and maintenance of a Park system in Montgomery County,
Maryland consisting of five hundred square miles and seventeen thousand
acres of Parkland.
He is a member of the Association of Health, Physical Education and
Recreation, the Maryland Recreation and Parks' Society (Nominee for
President 1970), the State of Maryland Physical Fitness Commission, the
National Recreation and Parks' Association, and is .Chairman, Regents,
Revenue Resources Management School N.R.P.A. and North Carolina State
University, Instructor, 1970.
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John W. Weathers
Chief, TV A's Local Flood Relations Staff
Mr. Weathers received his B.S. Degree in Civil Engineering from the University
of South Carolina.
He served two years in various field and office engineering duties associated
with construction of the Santee-Cooper project in South Carolina. In 1947 he
joined the Tennessee Valley Authority's Division of Water Control Planning
and is presently Chief of TVA's Local Flood Relations Staff. He is a Fellow
of American Society of Civil Engineers, and a Registered Professional
Engineer. In the flood damage prevention field he has authored several
published articles; addressed many professional conferences and civic
organizations; and has been guest lecturer at University seminars.
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APPENDIX B
Participant List

Oscar H. Adams
Regional Engineer
P. 0. Box 915
Lexington, Virginia 24450
Robert W. Baker
Southside Planning Commission
101 E. Church Street
Lawrenceville, Virginia 23868
Charles Calton
Executive Secretary
Lee County Board of Supervisors
Jonesville, Virginia 24263
Fred Callihan
Civil Defense Coordinator
Washington County Court House Annex
Abingdon, Virginia 24210
Glenn M. Dunkle, Sr.
Planner
Department of Planning & Community Development
21 7 Governor Street
Richmond, Virginia 23219
Donald S. Faulkner
Civil Engineer
P. 0. Box 15225
Department of Public Works
Chesapeake, Virginia 233 20
A. N. Griffin
Economist
Division of Water Resources
911 E. Broad Street
Richmond, Virginia 23219
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Jam es M. Hagood, Jr.
Senior Staff Engineer
VEPCO
700 E. Franklin Street
Richmond, Virginia 23209
Ray Ihlenburg
Technical Engineer
Division of Water Resources
911 East Broad St.
Richmond, Virginia 23219
Donald N. Johnston
Executive Secretary
Washington County
County Court House
Abingdon, Virginia 24210
Charles Kiley
Director of Public Works
City of Virginia Beach
City Hall
Virginia Beach, Virginia 234 51
B. C. Nelson, Jr.
City Manager
City of Buena Vista
2309 Sycamore Avenue
Buena Vista, Virginia 24416
A. L. Nichols, Jr., P.E.
Wiley & Wilson
2310 Langhorne Road
Lynchburg, Virginia 24501
D. B. Richwine
Flood Plain Engineer
Division of Water Resources
911 E. Broad Street
Richmond, Virginia 23219
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Herbert L. Ridder
Project Engineer
Rummer, Klepper, & Kahl
159 Belmont Drive
Leesburg, Virginia 2207 5
Leo W. Saunders, Chief
Division of Accounts & Records
City of Richmond
217 Governor Street
Richmond, Virginia 23200
E. A. Shepherd
Town Manager
Town of Glasgow
P. 0. Box 326
Glasgow, Virginia 24555
Bernard B. Shutt
Regional Sanitarian
Department of Health
129 S. Randolph Street
Lexington, Virginia 24450
Melvin G. Spain, Jr.
c/ o J. K. Timmons & Associates
1314 W. Main Street
Richmond, Virginia 23220
John H. Thomas
Regional Hydrologist
Weather Bureau, Eastern Region
585 Stewart Avenue
Garden City, New York 11530
Roy J. Vickery,
Meteorologist
ESSA - Weather Bureau
Richmond's Byrd Airport
Richmond, Virginia 23150
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Charles R. Warren
Assistant Subdivision and
Drainage Engineer
County of Henrico
P. 0. Box 3V
Richmond, Virginia 23207
Harry W. Webb, Jr.
Geologist
Virginia Division of Mineral Resources
P. 0. Box 3667
Charlottesville, Virginia 22903
Erskine L. White, III
State Regional Deputy Coordinator,
Central Region
Office of Civil Defense
P. 0. Box 6279
Roanoke, Virginia 24017
Joseph B. Willson, Jr.
Assistant Director
Virginia Soil & Water Conservation Commission
P. 0. Box 1163
Richmond, Virginia 23.2 09
John Wonderly
Division of Water Resources
Route 4
Christiansburg, Virginia 24073
Edward M. Wright
Chief Engineer
Department of Public Works
Newport News, Virginia 23601
Hiram Zigler
Coordinator of Local Affairs &
Natural Resources
Virginia Farm Bureau Federation
P. 0. Box 2013
Richmond, Virginia 23203
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APPENDIXC
Name and Address of Speakers
A. Ray Abernathy
Environmental Systems Engineering
Clemson University
Clemson, South Carolina 29631
Elbert Cox, Director
Commission of Outdoor Recreation
Ninth Street Office Building
Ninth & Grace Streets
Richmond, Virginia 23219
William Fleming, Jr.
Henrico County Courthouse
Richmond, Virginia 23200
Stanley Glowacki
Director of Field Services
Metropolitan Division Office
Department of Housing and Urban Development
Philadelphia, Pennsylvania 19100
George W. Griebenow
Administrator, Water Renewal Board
Room 21 7, -city Hall
Waterloo, Iowa 50705
L. Douglas James
Department of Civil Engineering
University of Kentucky
Lexington, Kentucky 40500
Paul Kapinos
U.S. Geological Survey
200 West Grace Street
Richmond, Virginia 23200
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W. C. Lambert
Mayor
Coeburn, Virginia 24230
Thomas M. Lee, Chief
Flood Plain-Shoreland Management Section
Department of Natural Resources
Box 450
Madison, Wisconsin 5370 1
J.P. Philpott
Corps of Engineers
Norfolk District
509 Front Street
Norfolk, Virginia 23510
George Phippen, Chief
Flood Plain Management Services
Corps of Engineers
Fores tall Building
Washington, D. C. 20240
Carl W. Porter, Director
Department of County Development
County of Fairfax
Fairfax-, Virginia 22030
Frank Rubini
Associate Director of Parks
Maryland-National Capital Parks & Planning Commission
8787 Georgia Avenue
Silver Spring, Maryland 20907
John W. Weathers
Chief of Local Flood Relations
Tennessee Valley Authority
Knoxville, Tennessee 37902
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