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FLOOD PLAIN INFORMATION REPORT 

on 

PRAIRIE CREEK 

LINN COUNTY, IOWA 

I - INTRODUCTION 

The most notable f'loods in the Prairie Creek basin occurred during 
the years 1884, 1912, 1929, 1937, 1944, 1946, 1959, 1961 and 1965. To 
date the flood plain has not been extensively developed and consists 
mainly of agricultural land with sever al sea ttered industrial develoP
ments in the lower portion of the study areaJ and consequently damages 
from these floods have been relatively light. However, the population 
of Linn County and the City of Cedar Rapids is increasing at a rapid 
rate; and because of the resulting growth, it is certain that the 
development of more flood plain land will be attempted in the near 
future. If such developments were allowed to take place without sui'fi
cient regard for the potential flood hazards, the improvements would be 
subject to increasing flood damages. 

On 21 March 1963, the Io-wa Natural Resources Council submitted a 
formal request to the District Engineer, u. s. Army Engineer District, 
Rock Island, to prepare a series of flood plain information studies for 
Cedar River, Indian, Prairie and Otter Creeks in Linn County, Iowa. 
The limits of the Prairie Creek study area, shown on Plate 1, extend from 
the mouth of Prairie Creek at the Cedar River to a county road 2.5 miles 
west of the town of Fairfax at the west boundary of Section 7, Township 
82N, R8W, Linn County., Iowa. The complete study area, approximately 216 
square miles, is shown on the aerial mosaic., Plate 2. 

'.Ihe purpose of the study is to provide the State and local agencies 
w.t th specific inrormation on past ani present flood hazards, as well as 
to provide a guide to the expected frequency of occurrence of future 
floods of varying magnitudes. With this information, the local govern
ments can plan the most efficient use of the nood plain in view of the 
potential flood hazards. 

This report is a condensation of the information contained in the 
technical appendix of the nood nlain information study, and is prepared 
to acquaint the general public with the existing flood problems ani the 
need for immediate action in regulating the development of areas subject 
to flooding. 

It covers briefl~n the history of noods in the study area, a de
scription of t he nood problem, and g eneral guidelines for the use of 



flood plain land and the reduction of future flood damages. The general 
guidelines provide information that can be useful in establishing zoning 
ordinances and other regulatory action which will permit conditional 
usage of flood plain land. 

The technical appendix contains additional detailed information on 
past floods, flood plain information, methods of nood damage reduction, 
and the more technical aspects which w:iJ.l be especially useful to planners, 
contractors and engineers9 You may obtain this additional flood plain 
information by mald.ng your request to: 

Iowa Natural Resources Council 
State House 
Des Moines, Iowa 50319 

A limited number of copies for consultation will also be available 
at the following locations: 

a. Linn County Eneineer 
Linn County Court House 
Cedar Rapids, Iowa 

b. City of Cedar Rapids 
City Hall 
Cedar Rapids, Iowa 

II - FLOOD HISTORY 

The most severe floods of record on Prairie Creek occurred in 
March 1929, February 1937, June 1944, January 1946, March 1959, March 
1961, and June 1965. Total dam.ages from past floods have been relatively 
light and there has been no record of loss of life. County records, 
newspaper accounts, and other sources of information about the most sig
nificant floods have been condensed and are presented in the following 
paragraphs. 

F1ood of March 12.?2_ 

This was one of the earliest floods on record. The major nood 
damage occurred on the Cedar River flood plain within the City of Cedar 
Rapids. Most of the available historic records, news articles, and . 
photographs covered that area. However, Prairie Creek suffered flooding 
in many reaches and much land was inundated by flood water. As in 1961 
and 1965, the major nooding and associated damage occurred on the lower 
reaches of Prairie Creek. During this March flood, much of the damage 
along Prairie Creek was attributed to Cedar River backwater. Agricultural 
damage was relatively small because most of the spring field operations 
had not begun. 
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Flood of February 1937 

Incessant rain fell within the Prairie Creek watershed. for two days. 
The Prairie Creek flood plain inundation caused some families to make 
evacuation plans from their residences. Several basements were reported 
flooded. According to newspaper accounts blasting of ice on the creek, 
as a precautionary measure to save bridges, -was an additional factor 
that increased the flood stage at many downstream reaches. Water inun
dated Highway 161 at the Prairie Creek bridge which resulted in consider
able damage to the roadbed and grade. 

Flood of June 1214 

Runoff from heavy rains resulted in one of the largest recorded 
floods on the Prairie Creek flood plain. Hieh Cedar River stages which 
forced backwater into the lower reaches of the creek added to the record 
high stages causing much damage. Residents on the east and west side of 
Highway 21.8 between the Northwestern Railroad viaduct and the Prairie 
Creek bridge vacated their homes. Several Northwestern trains were held 
up in Cedar Rapids as waters from the flooding creek covered the tracks 
near F,dgewood Road. The agricultural losses experienced in the existing 
flood plain were large and are indicative of the larger damages that 
would occur today w:i th the expansion of industrial development. There 
was considerable damap.: e to the county road system, railroads and 
utilities. 

Flood of March 1~ 

Heavy rains caused Prairie Creek to go over its banks in Southwest 
Cedar Rapids. Basement flooding was reported and in some locations 
sewers backed up causing minor flooding. A drowning occurred. in a 
drainage ditch within the City of Cedar Rapids which gave renewed atten
tion to the storm sewer problems which was also evident within the 
Prairie Creek flood plain. 

Flood of March 1261 

As in many previous years, the major flood damage occurred. on the 
Cedar River flood plain within the City of Cedar Rapids. Most of the 
available historic records, news articles, and photographs covered that 
area. However, Prairie Creek suffered flooding in many reaches 
and relatively large damages occurred. The major flooding and associated 
damage occurred on the lower reaches of Prairie Creek. Much of the 
damage alone Prairie Creek was attributed. to Cedar River backwater. The 
aerial mosaic shown on Exhibit 1, shows backwater nooding from the 
Cedar River during the 1961 flood. The Prairie Creek flood plain in the 
vicinity of Bowling Street is shown on Photo No. 1, Exhibit 2. Photo 
No. 2, Ex.1-iibit 2, shows the mouth of Prairie Creek during the flood. The 
need for flood plain management is apparent. Bowling street is also 
shown on Photo No. 3, Exhibit 3, and points out the industrial developnent 
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within the area that was damaged by the fiood waters. The total damage 
from this flood is unknown but the problems incurred are evident. 

F1.ood of June 12.§z 

Heavy rains totaline S.o inches at some locations cause relatively 
high nows on both the Cedar River and Prairie Creek. Hail and high 
winds caused considerable damage within the Prairie Creek watershed. 
Losses to agriculture crops were high and occurred in much of the study 
area= Photo No ., 4; Exhibit 3, shows the flooding of a recreational 
park area and golf course near mile o. 70. The aerial mosaic shown on 
Ex:hibit 4 shows the fiooded outline on Prairie Creek during the 196.5 
fiood. An inspection of the mosaic reveals many midersirable practices 
and deposition areas along the fiood plain. Photo No. S, Exhibit .5, 
shows "C" Street under water near the R.E.A. Power Plant. Photo No. 6, 
Ex.hi.bit S, shows a typical highwater bridge problem that exists in the 
area. This photo was taken east of the R.E.A. Power Plant and shows the 
c. & N.W. Railroad bridge loaded with railroad cars so as to improve 
loading and stress conditions. Total damage from this flood was consid
ered small, however, it pointed out many locations where a serious fiood 
potential exists. 

III - FLOOD CONTROL IMPROVEXENTS 

Flood damages on the Prairie Creek flood plain in the past have not 
been of sufficient magnitude to justify fiood control measures. Direct 
fiood control measures to alleviate possible future damages would include 
any one or a combination of the following: Improvement of the existing 
channel and overbank areas, bridge improvement, levee protection, and 
fiood retention reservoirs. If adequate flood plain regulations are in
stituted and enforced now, these flood control measures may be kept at a 
minimum in the future. 

IV - EXISTING FLOOD PLAIN MANAGEMENT CONTROL 

The zoning ordinance adopted by Linn County in 19.59 regulates con
struction on the flood plain in unincorporated areas of the county. The 
flood plain, with reference to the zoning ordinance, is defined as lam 
areas known to have been flooded previously or that are reasonably ex
pected to be flooded by a 5O-year frequency flood, as detennined by the 
county engineer. Buildings intended for pennanent occupancy may not be 
moved onto or constructed on flood plain areas and the lowest floor of 
summer cottages must be at least one foot above nood crest elevation. 
The ordinance exempts from its operation all farm land and structures, 
in terms very similar to those used in the enabling statute, Section 
358A. 2, Iowa Code 1962 as amended. 

Although the City of Cedar Rapids has prepared a comprehensive 
plan and enacted a zonine ordinance, it appears that there are no 
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Photo 1 - Looking Northwest toward Bowling Street Bridge 
durinr; 1961 flood at Hile 1. 64. 

Photo 2 - Aerial view looking Northwest at the R.E.A. 
P01ver Plant and the mouth of Prairie Creek 
near center of photo at Mile o.oo. 

6 Exhibit 2 
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Photo 3 - Aerial view looking west toward Bowling Street during 
1961 flood. Note: Railroad submergence and indus_trial 
flooding near Mile 1.64. 

fJ4,. r, :,.. 

Photo 4 - Flooding of recreational park area and golf course 
during 1965 flood near Mile 0.70. 

7 Exhibit 3 



• 



-

-

Photo 5 - C.R.I.& P. Railroad Bridge on left and "C" Street Bridge 
on right, looking at the right bank of Prairie Creek 
with the R.E.A. Power Plant in bact..ground near Mile o.oJ. 

Photo 6 - C. & N.W. Railroad Bridge east of the R.E.A. Power 
Plant and Mile o.oo. 

Exhibit 5 
9 
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subdivision regulations, building codes or zoning ordinances adopted by 
the city with provisions which affect or regulate the use of land with 
respect to flood risk. The authority of local governl.ng bodies to zone 
for protection from floods is included in the standard objectives listed 
in the State Enabling Statutes, Chapter 358A and Chapter 414 of the Iowa 
Code 1962, as amen:ied. (See also, Senate File 523, Acts of the Sixty 
First General Assembly of Iowa, 1965.) 

State regulation of the flood plains of Iowa rivers and stremns is 
provided primarily through administration of Chapter 455A of the Iowa 
Code by the Iowa Natural Resources Council. This statute assigns to the 
Resources Council the duty and authority to establish and enforce an 
appropriate comprehensive state-·wide prozram for the control, utiliza
tion, and protection of the surface and ground "Water resources of the 
state. Prior approval of the Resources Council is required for any 
structure, dam, obstruction, deposit or excavation to be erected, made, 
used or maintained in or on any floodway. Similarly, works of any nature 
for flood control IT.ay not be constructed or installed unless and until 
the proposed works are approved by the Resources Council. 

V - FLOOD PROBLEM 

Since floods are random occurrences, there is no method for accu
rately predicting the tiJTle of occuITence or size of any future flood 
event. However, an analysis of past floods can give an indication of 
the frequency of occurrence of a given stage or discharge. 

In connection with flood damages and flood control planning, it is 
customary to estimate the frequency (or probability) with which specific 
flood stages or discharges may be equaled or exceeded rather than the 
frequency of an exact value of stage or discharge. When expressed cor
rectly, frequency can be stated in two ways, that is, once in a specified 
number of years, or as a percent--the percentage being numerically equal 
to the estimated number of occurrences in 100 years. Another term, re
currence interval, is defined as the average interval of time in years 
over a long period which can be expected to elapse between floods equal
ing or exceeding the specified flood. Therefore, a flood havine a fre
quency of once in 20 years can also be ~essed as having a five percent 
fre~uency (five occurrences in 100 years) or as h~ving a recurrence in
terval of 20 years. The loneer the period of record, the more reliable 
the estimates of future flood frequencies. Therefore, as additional 
years of record are added to a frequency study, the frequencies of 
floods, as previously determined, may change. 

As stated previouslY, floods of varying magnitude occurred on Prairie 
Creek in the years 1884, 1912, 1929, 1937, 19h4, 1946, 19.59, 1961 and 
1965. High water marks recovered at certain locations for the floods of 
1937, 1941.i, 1946, 19.59, 1961 and 1965 have been plotted on the profiles 
shown on Plate 4. Because of the scarcity of hir;h water information, 
profiles for the historic floods have not been plotted. The historic 
floods on Prairie Creek have produced damage in the developed reaches, 
however, there is no record of loss of life due to past floods. 
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In Tables 1 and 2, computed floods are shown which indicate dis
charge and coITesponding elevation for flood estimates of various fre
quencies. Table 2 indicates the estimated frequency of elevations pro
duced under free flow conditions only, that is, no ice or debris jams. 
Therefore, a given elevation will, in actuality, probably occur 
somewhat more frequently than is indicated in the table. The areas 
which would be inundated by such floods are shorm on Plate 3. Since 
there are very few available flood discharge records for Prairie Creek 
at the present time, such information gathered in the futu...-r-e nll sub
stantially improve the reliability of the frequency estimates used in 
this report. 
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GUIDELINES FOR REDUCING FLOOD DAMAGES 

a. General. Man has been buildine on and occupying the flood plains 
of Iovm. rivers and streams since the advent of the pioneer settlers. The 
streams first provided transportation and water supply. Later, mill dams 
were built and early highways and railroads were constructed along the 
gentle valley grades. Today the continuing growth of Iowa's cities re
sul ts in ever increasing encroachment on the flood plains. 

Streams in flood may carry thousarxls of times more now than 
during low now periods. These vast quantities of water caused little 
damage until the works of man invaded the flood plain. Man has learned 
through bitter experience that floods periodically inundate portions of 
the flood plain, damaging or sweeping away roads, buildings and homes. 
In addition to these property damages, floods often pose a severe threat 
to human life and health. Over the years, reservoirs, channel improve
ments, levees and other flood protection works have been constructed to 
protect the works of man against the force of nature's floods. Unfortu
nately, the construction of these protection works is extremely expen
sive. In addition, encroachment on the flood plains has taken place 
faster than flood protection works have been constructed with the result 
that flood hazard areas and flood damages have been steadily increasing 
in Iowa and across the nation. 

Historically, man has tried to reduce flood damages through the 
exercise of control over the river in time of flood. Maey different 
types of control works can be constructed for this purpose. Da.ms arrl 
reservoirs can be constructed to store water for gradual release after 
the threat of flooding has passed. Channel improvements are used to re
move constrictions and improve flow characteristics so that future flood 
stages are reduced. Watershed treatment involves the regulation of the 
rate of runoff to the main stem and tributaries. Levees, dikes, and 
flood walls can be constructed to confine the river to a definite course 
at stages which may be well above the adjacent flood plain. These methods 
are generally very costly and therefore are more often used in areas 
where development has already heavily encroached on the flood plain, or 
where future plans call for extensive use of the flood plain. There 
should be a history of, or an existing potential for heaV'J flood damaee 
to justify the cost of these measures. 

The increase in flood hazards and flood damages, despite the 
expenditure of billions of dollars of tax funds for the construction 
of flood control works, has led to a new approach to the reduction of 
these hazards and-damages, the exercise of control over the land lying 
adjacent to the river through the planned management and development of 
flood hazard areas. The flood nlain plan, if fully integrated into the 
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comprehensive land use and development plan of an area and enforced by 
means of appropriate zoning, subdivision and building regulations, can 
prevent the creation of new flood hazard areas. While flood plain areas 
probably never can be considered flood free, planning will allow selec
tion of a flood risk commensurate with the type of development desired 
and allow a reasonable level of protection to be built into a project 
during initial construction. 

Regulati on of the flood plain can be carried out by a variety 
of means--encroachrnent lines, zoning ordinances, subdivision regulations, 
and modifications or additions to building codes. These methods will be 
described subsequently in some detail. However, it is not within the 
purpose of this report to recommend the specific technique to be used. 
Flood plain regulations are the responsibility of State and local govern
ments, and these report data are provided to furnish a basis for appro
priate regulatory action. It is hoped that the basic data in this report 
will be used in conjunction with comprehensive plans to develop a reason
able and desirable plan for use of the Prairie Creek flood plain. 

Fortunately, the need for flood plain plannine on Prairie Creek 
has been recognized by local interests before ex:tensive flood plain devel
opment has taken place. This means that future damages in the study area 
can be reduced now, at little or no cost to the taxpayer, by the enact
ment and enforcement of flood plain ref ulations. The Linn County Zoning 
Commission and the Cedar Rapids Planning Connnission have done extensive 
research on the present and projected growth in the areas of land use, 
population, economy, recreation and transportation and have published 
comprehensive planning reports. The flood data in this report, together 
with the planning program for future land use, will enable State and 
local interests to minimi7,e i1.ood damage risks. 

Flood plain management may also include other methods which are 
helpful, particularly in special localized areas. These include park 
and open space developments, evacuation, urban redevelopment, flood 
proofing, tax reductions, and -warning siens. Discussion of these methods 
is given in the Technical Appendix. 

b. Encroachment lines. A designated floodt-ra.y is the area of 
channel and those portions of the flood plains adjoining the channel 
which are reasonably required to carry and discharge the flood water or 
flood now of a flood of a specific size without unduly raising upstream 
water surface elevations. Encroachment lines or limits are the lateral 
boundaries of this floodway. They are two definitely established lines, 
one on each side of the river, and between these lines no construction 
or fillin~ such as that shown on Photo Nos. 7 and 8, llichibit 6, and 
Photo No. 9, Ex:1i'bit 7, should 1:ie permitted which will cause an imp~ 
dance to flow. Flood plain shaping and filline, as shown by Photo No. 10, 
Exhibit 7, is an example of improvement that may be advantageous to the 
existing flood plain. This area is being developed and converted into a 
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Photo 7 - Look downstream at filling and construction on Prairie 
Creek flood plain downstream from 6th Street Bridge 
along left bank near Mile 3.00. 

Photo 8 - Looking downstream at filling on Prairie Creek flood 
plain downstream from 6th Street Bridge along left 
bank near Mile 2.95. 

14 Exhibit 6 
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Rloto 9 - Looking upstream at filling on the Prairie Creek Flood 
Plain upstream from 6th Street Bridge along left bank 
near Mile 3.25. 

;:' 
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Rloto 10 - Looking upstream at filling on the Prairie Creek Flood 
Plain upstream from "C" Street Bridge along right bank 
near Mile 0.50. Fill area about to be closed and 
shaped into a city park. 

15 Exhibit 7 
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city park area which is expected to improve the flow characteristics of 
the reach. If possible, encroacl:nnent limits should be established 
before extensive development has taken place in order that costly clear
ance of existing structures may be avoided. Final choice of the magni
tude of the flood, which will determine the size of the flood-way, is a 
matter for State and local decision because in the final analysis, it 
is determined by consideration of local land use plans and comprehensive 
State-wide flood control plans. 

The data contained in this report are being used by State and 
local interests to determine the size of the regulatory flood, and to 
establish noodway encroacl:nnent lines or limits and land use districts. 
For the present time, problems or situations regarding encroachment at 
specific points in the study area should be referred to the Iowa 
Natural Resources Council at Des Moines. 

c. Zoning. Zorri.ne is a legal tool used by cities, towns, and 
counties to control and direct the use and development of land and 
property within their jurisdiction. Di vision of a municipality or 
county into various zones should be the result of a comprehensive plan
ning proe;ram for the entire area, with the purpose of guiding its 
growth. The pltrnning program as such has no legal status. Zoning, as 
described ab ove, is a legal tool that is used to implement and enforce 
t he details of the plannine program. Its objectives are the conserva
tion of property value and the achievement of the most appropriate and 
beneficial use of available lam. Flood plain zoning is not a special 
type of ordinance, but merely amther set of provisions which can be 
incorporated into a comprehensive zoning ordinance so that flood damage 
can be minimized. Zoning regulations may be used in lieu of encroach
ment laws as well as a supplement to them. Thus, designated floodways 
may b e zoned for the purpose of i,assing flood waters and for other 
limited uses that do not conflict with that primary purpose. The ordi
nance may also establish regulations for the flood plain areas outside 
the floodway. These include designating elevations above which certain 
types of development must be constructed. The enabline statutes which 
authorize munici ali ties arrl counties in Iowa to ado t zonin r ula
tions are Cha ters and 3 A re cti vel of the owa Code 1 2 as 
mended. Amen ents enacted in 1 ecificall added rotection from 
floods as an authorized ob ·ective of Zolli Senate File 23. Acts of 
the Sixtz First General Assemb]..y of Iowa. l 

d. Subdivision regulations. A subdivision can be defined in a 
broad sense as a tract or parcel of land divided into two or more lots 
or other units for the purpose of sale or building development. Subdivi
sion regulations are used by local governments to specify the manner in 
which land may be subdivided within the entire area under their jurisdic
tion. Regulations may state the required width of streets, requirements 
for curbs am gutters, size of lots, elevat ion of land, freedom from 
flooding , size of fioodways and other points pertinent to the welfare of 
the community. It has been found that responsible subdividers favor 
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such regulations because the regulations discourage land speculation 
and prevent unscrupulous competition from other subdividers who might 
develop flood hazard land with less than minimum desirable standards. 
Experience has also shown that various municipal costs are reduced dur
ing flood periods and that the annual maintenance required for streets 
and utilities is minimized. Subdivision regulations provide an effi
cient means of controlling development in areas which are presently un
developed. By introducing such regulations early in these areas, 
planned flood plain development can take place without being hampered 
by nonconforming usese 

e. Building codes. The primary purpose of building codes is to 
set up min:i.mum standards for controlling the design, construction and 
quality of materials used in buildings and structures within a given 
area, so that life, health, property and public welfare are safeguarded. 
Since it may not be practical to prevent the location of any building 
in all areas subject to flooding, building codes can be used to minimize 
structural and consequential damages resulting from flood velocities and 
inundation. Some of the methods adaptable to building codes are: 

(1) Prevent flotation of buildings from their foundations by 
specifying anchoraf, e. 

(2) Establish basement elevations and minin1um first floor 
elevations consistent with potential flood occurrences. 

(3) Prohibit basements in those areas subject to very shallow, 
infre~uent flooding where filling and slab construction would prevent 
virtually all damage. 

(4) Require reinforcement to withstand water pressure or high 
velocity flow and restrict the use of materials which deteriorate rapidly 
in the presence of water. 

(S) Prohibit equipment that might be hazardous to life when 
submerged. This includes chemical storage, boilers or electrical equip
ment. 

f. F1.ood plain regulations. Flood plain regulation involves the 
establishment of legal tools with which to control the extent and type 
of future development which will be allowed to take place wi. thin the 
flood plain. The regulations must be definite enough so that there is 
general public understanding of the problem and the choices of action 
which the ree:ulations provide. Regulations must be specific enough so 
that criteria, such as minimum first floor elevations, type of construc
tion or encroachment limits, are known for the area in question. There 
are basically two main objectives of regulation. The first is to assure 
and quarantee the retention of an ade uate floodwa for the river--flood
way as previously being de ined as the channel an those portions of the 
flood nlains adjoinim· the channel, which a.re reasonably reciuired to 
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carry and discharge the flood water or flood now of a flood of a specific 
size w.i. thout unduly raising upstream water surface elevations. Its size 
is based on sound economic and hydraulic criteria. DeveloDIT1ent and use 
of the area lying on either side of the fioodway , and which rna;r become 
inundated by the regulatory flood, should be plarmed and controlled. 
The second objective of regulation is to encourage sound land use consis
tent w.i. th the flood h.azard and the communi t_;:[ land use needs. 

The profiles shovm on Plate 4, combined with the detailed in
formation contained in the Technical Appendix, w.i.11 provide a basis which 
w.i.11 allow fonnulation of flood plain regulations. Such regulations will 
be consistent with both minimum State requirements and the overall com
prehensive plan of local authorities. 
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CONCLUSION 

Linn County an:l the City of Cedar Rapids have active planning 
programs carried out through t heir various governing bodies. These 
planning ar encies have made comprehensive studies of present growth 
trends, forecasts of future economic and population growth, and the 
resulting needs for housing, recreation facilities, schools, parks and 
major streets. The following estimates are particularly relevant to 
the urgent need for flood plain regulation in the Prairie Creek basin. 
According to the Cedar Rapids City Planning Commission, considerable 
growth can be expected in the vicinity of Prairie Creek over the next 
15 to 20-year period. In a report prepared for Linn County entitled, 
''Background for Planning, n it is estimated that the population of 
Linn County will grow to approx:i.m.ately 185,WO by 1980. This repre
sents an increase of almost 50,000 people over the 1900 population of 
136,899. A large portion of this increase is expected to take place in 
the urban area of Cedar Rapids. History has shown that such growth in 
areas bordering on a stream's flood plain will produce a considerable 
increase in future flood damages if allowed to occur without sufficient 
flood plain management practices. 

The process of developing effective flood plain regulations should 
be coordinated with a comprehensive planning program for future land 
use. The eity of Cedar Rapids and Linn County have made mensive 
studies of existing recreational facilities and needs for the future 
based uoon population projections and general plan objectives. At the 
time of publication in 1961, the Cedar Rapids Parks and Schools Report 
indicated that there were 33 city park areas totaling nearly 1,300 
acres of land in Cedar Rapids. Since t hat time, Cedar Rapids has a.c
quired 14 additional park areas totaling approximately h20 acres, 
bringing the existing total to l17 park areas containing more than 1, 700 
acr es. The Open Space Plan pr epared for the Linn County Board of 
Supervisors indicates that there are 18 exis t ing county park areas con
taining nearly 1,500 acres of land, all acquired since 1959. Most of 
these park areas are located along stream fronta ges of the Cedar and 
Wapsipinicon Rivers and their tributaries. 

The two reports suggest the need for the conservation of stream 
frontages for public and private recreational uses and for flood plain 
management purposes. The reports outline a program of stream frontage 
acquisition for public recreational needs where demand justifies this 
approach. 

In view of the projected growth trend for Linn County, it is vital 
that action be taken now to implement the flood plain regulations men
tioned herein in an effort to achieve the most efficient development of 
the flood plain that is possible in view of the potential flood hazards. 

19 
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GLOSSARY OF SELECTED TERMS 

A. HYDROLOOIC TERMS 

1. Channel. A natural or artificial watercourse of perceptihle 
extent with definite bed and banks to confine and conduct continuously 
or periodically flowing water. Channel now thus is that water which 
is flowing within the limits of the defined channel. 

2. Flood. A temporary rise in stream flow or stage that results 
in significant adverse effects in the areas adjacent to the stream. 

3. flood stage. A term commonly used by the u. s. Weather Bureau 
and others to designate that stage, on a particular river gage, at 
which overflow of the natural banks of the stream results in signifi
cant damage in any portion of the reach for which the gage is a repre
sentative index. 

4. flood frequencz. A means of expressing the probability of 
nood occUITences as determined from a statistical analysis or repre
sentative stream flow records. It is customary to estimate the fre
quency with which specific flood stages or discharges may be equaled or 
exceeded, rather than the frequency of an exact stage or discharge. 
Such estimates by strict definition are desie;nated II exceedence frequency" 
but in practice the term "frequency" is used. The frequency of a pa.rtic-
111ar stage or discharge is usually expressed as occurring once in a 
s11ecified number of years. Also see: Recurrence interval. 

S. flood peak. The highest value of starre or discharge attained 
durine a flood event; thus peak stage or peak discharge. 

6. F1.ood record. Records of flood events for which there is rea
sonable reliable data useful in technical analysis. The highest re
corded stage or discharge is often referred to as "maximum flood of 
record" as differentiated from "historic hieh water marks" which may 
not be well defined. 

7. Flood plain. The relatively fiat lowlands adjoini~: a water
course or other body of water subject to overnow therefrom durine; 
nood periods. 

8. Flood profile. The longitudinal profile traced by the crest of 
a nood event expressed in elevation. 

9. Historical flood. A lmown nood which occuITed before systema
tic record keeping was begun for the stream or area under consideration. 

10. Floodwah The channel of the stream or body of water and that 
portion 0£ the ood plain that is inundated by a nood and used to 
carry the flow of the nood. 

20 



11. RecUITence interval. The average interval of time, based on a 
statistical analysis of actual or representative stream now records, 
which can be expected to elapse between floods equal to or greater than 
a specified staee or discharge. Recurrence interval is generally ex
pressed in years. Also see: Flood frequency. 

12. Standard project flood. A hypothetical flood, estimated by the 
Corps of Engineers, representing the criticcl flood runoff volume and 
peak discharge that may be expected from the most severe combination of 
meteorological and hydroloEiC conditions that are considered reasonably 
characteristic of the geographical region involved, excluding extremely 
rare combinations. 

13. Channel bottom. The elevation of the deepest part of a stream 
channel at a p~ticular section. Such elevations, when detern:ined for 
many sections along the length of a stream, provide a profile of the 
bottom from mouth to source. 

B. RIDULA TORY TERMS 

1. Building code. A collection of regulations adopted by a locs.l 
governing body setting forth standards for the construction of buildings 
and other structures for the purpose of nrotecting the health, safety 
and r eneral welfare of t he public. 

2. Designated floodway. The channel of a stream and that portion 
of the adjoining flood plain designated by a regulatory agency (Iowa 
Natural Resources Council) to provide for reasonsble passage of flood 
nows. 

3. Encroacmnent lines. Lateral limits or lines along streams or 
other bodies of water, within which no structure or fill may be added. 
Their purposes are to preserve the flood carrying capacity of the 
stream or other body of water and its flood plain, and to assure attain
ment of the basic objective of :improvement plans that may be considered 
or proposed. Their location, if along a stream, should be such that the 
floodway between them including the channel, will handle a designated 
flood flow or condition. These lines are set by regulatory agencies and 
may be changed by them. 

4. Flood plain regulations. A general term applied to the full 
ran~e of codes, ordinances, and other rer,ulations relating to the use of 
land Pnd construction within flood plain limits. The term encompasses 
zoning ordinance, sub di vision regulation, building and· housing codes, 
encroachment laws and open area regulations. 

5. Flood proofing. A combination of structural provisions, changes, 
or adjustments to properties subject to floodine primarily for the re
duction or eli.~ination of flood damages. 

-

6. Green helt. A tenn related to the development and retention of 
stream frontages and flood plains as "green belts. 11 Permissive use of 
these public or private lands for pasture or grazing, parks, golf courses -
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and similar uses would materially reduce or regulate the dama~e poten
tial in the hip;h-hazard flood plain area. The "green belt" is an inte
gral part of overall planning and open space plans of Linn County and 
the City of Cedar Ra:1ids. 

7. Subdivision reeulations. Regulations and standards established 
by a local public authority, generally the local plaming agency, with 
authority from a State enabling law, for the subdivision of land in 
order to secure coordinated land development, including adequate build
ing sites and land for vital community services and facilities such as 
s t reets, utilities, schools and parks. 

8. Zoning ordinance. An ordinance adopted by a local governing 
body, with authority from a State zoning enabling law, which under the 
police power divides an entire local governmental area into districts 
and, within each district, regulates the use of land, the height, bulk, 
and use of buildines or other structures, and the density of population. 

C. OTHER TERMS 

Urban redevelopnent. The overall program of public and private ac
tion, growing out of the National Housing Act of 1954 as amended, de
signed to prevent the spread of blight, to rehabilitate and conserve 
urban areas that can be economically restored, and to clear and redevelop 
areas that cannot be saved. 
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TABLE 1 -
mscHARGFS FOR FLOODS OF VARIOUS RECURRENCE INTERVALS 

Dischar~e of Co~uted F1.oods 
Drainae e Area SO-year 100-year standard project 

Mile S9.uare Miles nood nood nood 

OeOO 216.0 27,000 33,400 46,800 

0.79 215.o 26,900 33,300 46,700 

0.89 21h.o 26,900 33,200 46,600 

1.29 213.1 26,800 33,200 46,500 

1.92 2ll.7 26,700 33,100 46,300 

2.42 208. 7 26,700 33,000 46,200 

3.19 208.0 26,500 32,800 45,900 

3.55 203.8 26,200 32,400 45,500 

4.90 199.1 25,900 32,100 44,900 

5.67 198.3 25,900 32,000 44,800 

6.37 197.1 25,800 31,900 44,700 

6.98 196.0 25,700 31,800 44,600 

7.88 190.5 25,400 31,400 44,000 

8.38 187.7 25,200 31,100 43,600 

8.83 184.6 25,000 30,900 43,300 

9.06 181.9 24,800 30,600 42,900 

9.63 181.0 24,700 30, &:>o 42,800 

10.20 177.5 24,500 30,300 42,400 

11.44 175.4 24,300 30,100 42,200 

12.48 173.5 24,200 29,900 41,900 

13.49 171.0 24,000 29,700 41,500 -23 



- TABLE 2 

FLOOD PROFILE INFORMATION 

Elevation of flood 2rofile - feet 
SO-year 100-year standard project 

Mile Location flood flood flood -
CRI & P RR Br. Downstream 713.0 71.4.8 717.8 
o.oo Upstream 716.6 719.4 724.2 

11 C11 Street SW Br. Downstream 716.9 719.7 724.4 
0.02 Upstream 717.3 720.3 726.1 

0.21 719.1 721.7 726.5 

0.69 719.3 721.8 726.5 

C & NW RR Br. Downstream 719.5 722.0 726.6 
o.89 Upstream 721.3 724.1 726.9 

1. 29 721.4 724.1 727 .o 

Bowling St. Br. Ticnmstream 721.8 724.4 727.2 
1.64 Upstream 122.s 724. 7 727.5 

1.92 722.9 725.o 727. 7 

CR & IC RR Br. Downstream · 723.1 725.2 727.9 
2.06 Upstream 723.9 725.9 728.4 

2. 22 724.1 726.0 728.5 

11J 11 Street Br. Downstream 724.6 726.3 728. 7 
2.42 Upstream 7211. 7 726.4 728.8 

2.75 725.1 726. 7 729.1 

2.99 725.8 7Z7.3 729.6 

6th Street Br. Downstream 726.6 727.9 730.1 
3.19 Upstream 728.3 728.8 730.3 

3.41 728.7 729.2 730.8 

CR & IC RR Br. Downstream 729. 2 729.8 731.6 
3.55 Upstream 731.7 733.6 738.5 

- 24 



TABLE 2 (Cont1d) -FLOOD PROFTLE INFORMATION 

Elevation of flood Erofile - feet 
.50-year 100-year standard project 

Mile Location flood flood flood 

3.86 731.8 T)J . 1 738.7 

4.08 732.0 733.9 738.9 

C & NW RR Br. Downstream 732.3 734.l 738.9 
4.42 Upstream 733.7 736.4 740.4 

4.90 "/34.3 736.8 740.7 

C & NW RR Br. Downstream 734.9 737.2 741.o 
.5.05 Upstream 737.1 740.4 742.0 

5.20 737.3 740.6 742.1 

21st Street Br. Do'W!lstream 737.9 741.l 742.9 
5.36 Upstream 738.3 741.3 743.l 

CHST P & P RR Br. Downstream 738.5 741.4 743.3 
). 52 Upstream 739.l 741.7 743.6 

5.67 739.6 742.l 74u.l 

Edgewood Road Br. Downstream 740.5 742.9 745.2 
5.95 Upstream 741.7 743.6 745.7 

6.12 741.9 743.8 745. 8 

6.37 742.l 744.o 746.1 

6. 72 742.5 744.J 746.4 

6.98 742.8 744.5 746.7 

County Road Br. Downstream 743.1 744.8 746.9 
7.13 Upstream 743.1 744.8 746.9 

7 .so 743.6 745.3 747.4 

7.84 744.6 746.l 748.l 

8.17 745.4 746.7 748.7 

8.38 746.o 747.2 749.2 -25 



- TABLE 2 (Cont 1d) 

FLOOD PROFILE INFORHA. TION 

Elevation of flood Erofile - feet 
50-year 100-year standard project 

Mile Location flood flood flood -
a. 10 746.8 747.9 7h9.8 

9.06 747 .l~ 748.5 750.h 

9.26 748.1 749.1 750.9 

C & NW RR Br. Downstream 748.9 749.9 7.51.6 
9.46 Upstream 750.9 753.1 754.7 

9.63 751.1 753.1 754.8 

9.87 751.6 153.5 755.3 

10.30 753.0 754.6 756.3 

10.ss 753.9 755.3 756.9 

State Hwy Br. Downstream 754.6 755.9 757.S 
10.73 Upstream 757.3 759.3 761.3 

10.97 757.6 759.7 761.1 

11.44 758.1 7&J.o 762.1 

u.69 758.5 760.3 762.3 

12.01 759.5 76o.9 762.9 

12.20 7&J.2 761.4 763.3 

12.50 76o.9 762.0 763.7 

12.80 161.s 762.5 764.2 

13.04 761.9 762.9 764.5 

13.25 762.3 763.2 764.8 

13.49 762.8 763.6 765. 2 

13.n 763. 7 764.5 765.9 

- 13.97 764.8 765.6 766.9 
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TABLE 2 (Cont' q.) 

FLOOD PROFILE INFORMATION 

Mile Location 

County Road Br. Downstream 
14.28 Upstream 

Elevation of flood profile - feet 
50-year 100-year standard project 
flood flood flood 

766.0 
767.7 

27 

766.8 
768. 7 

768.1 
'7~ A 
1v7.v 
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