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SECTION A

THE STUDY AND REPORT

The Stud y and Report

PURPOS[ AND AUTHORITY
N

1. ~The Durpose of this  annex is to present the results of studies

made regarding existing and potential future flood problems in the

Metropolitan Omaha, Nebraska—Council Bluffs .. Iowa study area. The

study information presented herein is intended to assist other

agencies in makini-~ future planning decisions. ~

2. Authority for this study is contained ir~ resolutions adopted

by the Committee on Public Works of the United States Senate on 6 ~1ay

1971 and by the Committee on Public Works of the House of Representa-

tives on 29 July 1971. These resolutions are worded as follows:

“flesolved by the Cormnittee on Public Works of the House of
Representatives and United States Senate , t~iat the Board of Engineers
for Rivers and Harbors i~ hereby requested to review the report s of
the Chi.~f of Engineers on the Missouri River and Tributaries , published

A-i



an ouse or uner ~~, Numbered ~~~~, evex ty—th~ rt Congress , and other
pert inent ret ~) rt t ;  wi t h a view to determir:in~ whether any modifications
of the re(.’c)rn isendati onn contained therein are advisable at the present
~~re , ‘j th  par t icu la r  reference to providing a plan for the develop—
meat , ut.ilization and conservatior, of water and related land resources
of the metropolitan region of Omaha , Neb rask a  — Council Bluffs , Iowa
w i t h  due consideration for the metropolitan planning activities in the
oevert—ro rr 4 Y area , consist. in g  of Cass , 1~~ur las , $iarpy, and Washington
Coun t ie s  it .  Nebraska , and h arrison , Mills , and Pottawattamie Counties
in  Iowa . such study to inc lude  appr opri at e  considera t ion  of the
needs for or ot ect i o n  avair ist  fl oods , wise  use of flood p la in  lands ,
r r v i ~~a t i o n  f a c il i t i e s , r er ional  water  supply and waste management
f a nj lj tj e s  ivste r ” n , ~enero1 recreational facilities , enhancement
and cort ~ r’~ ! of we~ er qual  i t y ,  enhancem ent and conservation of fish
s r t  w~~l d l i  fe , an i  o t h e r  measures for env i ronmenta l  enhancement ,
econom . r and h ima t resources deve lopm~ent , and shal l  be harmonious
comnoner . t,s o~ comprehensive development plans formulated by various
o l a n nj n g  acencien and other interested Federal agencies .”

SCOPE (IF THE STU DY

~~. 1’h~~ anrte~ presents the results of studies of the unresolved

N ~~~ prohlern t; in the Metropolitan Omaha , Nebraska — Council Bluffs ,

Town s tj I v  area and potential alternatives for resolving these

r rob ienn . It was determined early in the planning and screenins

~or e nn  tha t the basins tht ’t  haci unresolved flood problems of any

conseuu en ce  were as fol lows : Bayer River in the v i c i n i t y  of Missouri

V a l l ay ,  Iowa ; In d i a n  and Mos qui to  Creeks ir th~ v ic in ity of Council

B l u f f s , Ton~r ;  Pap i ll  inn Creek and .j t.s tr ibut~ r ies ;  the  P la t te—Elkhorn

River Noon p la i n ;  and the l~’j ssouri  River flood plain . Several al-

ternative plans to resolve each basin ’s flood problems were investi-

gated . All alternatives cor.silered were also evaluated to determine

their potential impact on area planning. Plans that appeared to

have economic feasibility were studied in more detail , including cost

and benefit estimates . The selection of the most feasible plan was

made after considering all the factors , including those expressed by

conce rned plann ing  agencies and other inte1ested Federal agencies.

A-2
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STUDY PAR1 IC I PANTS AND COORDI i’4A FI OrJ

• it ~ The florns of ~nn in e e r s  had the pri rcipal r e s : o n a i r ~i l i ty  for

c o nlu c t i n c  ~ nd co or d in a t ir  the study of the e x i s t i n g  a n t  future

• flood problems of the study area and for p l a n  fo rmula t ion  at

preparat ion of the report .

‘3. Coordination with other agencies ir,ciujed informal meetincs

to ~iiscuss alternative plans considered or to be consIdered , review

of and tomments of the  d r a f t  of this retort , review of the nrc—

limiriary environmental statement for any selected plan , and partic—

inatio.~ in the formal publ ic  meetings.

( . Publis  meet ings  and work shop s were held throughout  the period

o~’ th i s  study . A review of the meet ir . r s  tha t  were held is showy

in Volum e VI of this  reuort .

The Report

1. This report t renen .s tie feasi~ ii ity  st ud ie s  for f l o o d  c m —

trol and f~ oo1  plain  manacement in the N etr opo]  itrt n omaha , ~et ras , a —

(‘oin~ P Blnf” r , Iowa. s t m i d ’ ~ area. This annex has been separated

jrto s] x sect ions to discuss the six ma .~or ba s ins  w i t h i n  t a e  ~et r o—

p ohitnri area. Hach section includes a descrirmtion ~f the resources

and economy of the basin , the problems and needs , and formulatior . of

the most suitable plan for meeting the needs of each basin. There are

A-3
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other tributaries in the study area but flooding in these basins
I a n  beer in fr e ou er t  and m a i n l y  conf ined  to agricultural lands .

The frequency an damages caused do not j u s t i fy  construction of

flood control measures . Flood plain regulation or zoning should

be iinnleriertted jr these basins to prevent increased flood damages.

The r em a i r . i n c  w at e r  resourcF problems , such as erosion and drain-

age , may be better h andled  by program s of’ the Soil Conservatio n

Servic~~.

Existin g and Authorized Pro jects

‘3 . A mart s h ow i t i  e x i s t i n g  and authorized projects of the Corps

of F n p i r ee~’s w i ih i r .  the study area is shown on pl ate A—i .

Prior Studies and Reports by The SCS

) . The Soil Con servation Service (SCS ) has completed investi pa—

ti n t s  throurhout the study area. Plate A—~2 shows the basins that

were studied by the ~3C~3 ; the status of ther e  studies is shown on

table A—~

A ~~



Table A—i
Recent ~

] ‘
~~ Studies , Iowa and Neb!aska

Watershed Status

lOW!
Wissouri River Direct Tributaries

Soldier River Nonfeasible
flush Creel: Nonfeasible
Skunk Creek Nonfeasib le
Middle Soldier River Nonfeasible
Davis—Battle Creek Watershed PL 5(f’3 Const. Complete
Elk Creek FL 566 Application
Cobb Creek FL 566 Application
n orth Pigeon Watershed FL 566 Construction
Simon Run Watershed FL 566 Construction
Ir dian Creek Watershed FL 566 Construction
Mosquito—Harrison Watershed FL 566 Construction
~yan—Fienschal PL 5(E Construction
‘hri n Ponies Watershed FL 56( Planning
‘ony Creek Watershed FL 566 Construction

Bo~ er River
East Branch , Boyer River Nonfeasible
Rig Park Watershed FL 56( Const. Complete
Dan e ~iL  .~ Watershed PL 566 Construction
Y i l l P ir ayune ~ree’3 Watershed FL 566 Construction
Harmony Creek Watershed FL 566 Const . Complete
A~~len— Ste er FL 566 Application

NEBRASFL~
Papillion Creek FL 566 Construction

A-5
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Environmental Settin g

and Natural Resour ces

CLIMATE

10. The climate of’ the Met ropolitan Omaha , Nebraska—Council Bluffs,
Iowa study area is typically continental with relatively warm sum-
mers and cold , dry winters. The study area is affected by most

storm ce.~ters, or “lows”, that cause periodic and rapid changes in

weather , esnecially during the winter months.

11. Teuperature extremes of the study area have ranged from a

high or lliy °F to a low of’ ~~~~~‘
0

J” The mean annual precipitation

ranges from P~
) to ~32 inches.

12. Normal ly ,  about 75 percent of’ the annual precipitation occurs

between dpr i l .  and ~entemter .  Local th u n d e r s t o rm s are frequent in

the area .  The mean annual  snowfall in 36 inches. Climatological

data thr ourh  1 )’! are shown in tab le  A— .

tt—6



Table A—~
Climatological Data

Met ropolitan Omaha , Nebraska—Council Bluffs , Iowa Study Area

Annual Mean Temperature 52°F

Avera ge Temperature , Summer Month s

Average Temperature, Winter Months 26°F

Average Annual Rainfall 30.2 inches

Average Annual Snowfall 32.0 inches

GEOLOGY OF THE AREA

13. Bedrock geology of the study area consists  of about 2 ,000 feet

of’ sedimentary rock overlyin g an igneous and metamorphic Pre—Cambrian

basement. Surface bedrock consists of 1ime~stones, dolomites, and

sha~es of’ the Pennsylvanian system. Glacial, till consisting of a

• mi xture of’ clay , sand and gravels usually is found on top of bedrock.

The t i l l  is a product of glacial action during the Nebraskan glacial

stage . Loess in varying Thicknesses overlies the glacial till.

Thick b ess deposits occur in the bluffs bordering the Missouri

River and its tributaries.

Future Land Use

l~ . Future development is expected to occur in the metropolitan

area, basically within the four land use concepts presented in the

Omaha Metro Studies for land use planning. These concepts are

A-’l’
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listed as A , B, C, arid D. Concepts A , C , arid B concentrate

population and employment growth in Douglas and Sarpy Counties.

0oncepts A and D renresent continued sprawl, while Concept C

represents redevelopment of’ the inner city. Conc ept B , while
basic ally a “restricted growt h policy ” , alt er nately dis tr ibutes

an additional 5 to 10 percent of future growt h to the satellite
cities outside of Douglas arid Sarpy Counties.

GROWTH (.ONCEPT ~

15. Growth Concept A is consi$, tent wi th  present trends in land
use. In the absence of a firm growth policy, this concept would
be the most likely growth alternative , with a continuing decay of

the urban core .

16. Concept A is characterized by 1ov—den~ity growth with a resi-

dential development density of from 1 to 9 persons per acre. To

develop this concept, the population allocations used in the Metro-

politan Area Planning Agency ’s (~~APA ) 1995 transportation plan were
duplicated and extended to indicate what the growth pattern would

look like in 1995 and 2020. Concept A’s urban sprawl pattern is

a compromise between the MAP! Comprehensive Lar.d Use Plan adopted

in 1971 and the Metropolitan Utility District ’s land use plan for

water suptly master planning developed in 1972. The MAPA plan

estimates a density slightly lower than Concept A , whereas the

latter pl~n estimated slightly higher densities. Concept A may be

the most inefficient growth pattern where the use of land and the
provision of public services are concerned. Residential , commercial,
and industr ia l  land required under Concept A would total about

72 ,000 add i t ional  acres b:’ the year 2020. Most of’ this land is
nresently being used for agricultural production . The public
A-8



u t i l i t ies and services , s~ ch as water , sewer , gas , elec t r i c i t y,

telephone , and t ransportation , needed to serve th i s  urban sprawl

pat tern ,  would reauire  ma ,~or tublic expenditures. ~‘or many , Concept A

represents the “Amer ic ar .  ~rean” of hav ing  ~. house on a lot large

enough co affo rd  some p r i v a c y .  The growth pattern can be “nianne l”

so that it may develop in an orderly fashion in contrast to the

haphazard “ leanfrogging ” of tod ay ’s urban growth. Plate A— 3 pre-

sents potential land use with Growth Concept A.

~ROWT H CPNCEPT B

17. Concept B includes controlled expansion of urban Omaha,

emphasis on encouraging h igher—den s i ty  res ident ia l  development ,

r e v i t al iz i n g  the urban core, developing satellite cities where

communities presently exist around the fr i nges of the metropoli tan

area , and developing some new town s on the fr inge  of’ the metropolitan

area. Small cities , and possibly some new communities , separated

from Metropolitan Omaha by open c~ untr~’, cLaracterize this concept.

Population densities of from 10 to 15 peopl, per acre were used in

the major metropolitan area. In contrast , growt h in the satel l i te

comm uni t ies  and new towns would be at a planned high density of

30 perscns per acre.

• 10 . A satel l i te  ci ty  is one which is se 1 f— su f f i c~ e r t , with adequate

economic act ivi ty to provide ~ob oorortunities. In Concept B, the

communities of’ Blair, Ft. Calhoun , Bennington , Elkhorn , Gretna,

Springf ie ld , and Platt smouth , in Nebraska , and Missouri Valley and

Gl enwood , in Iowa would be satellite communit ies .  Population pro—

,~ectior s for these “satellites” are shown in table A— 3.

A— 9



Table A—3
Population Projections

Concept B

Rural Satellite
Cities Cities

Valley l ,5’) S 3,325 6 ,000

~Th r i n c f i e l d  795 7 ,0°2 25, 000

~retna 1,557 13,708 35, 000
Flkhorri i,iO li 3,619 22,500
Blair C,l O( 1O,3°~ 30,000
Ft . Calhoun 1,702 8,000
Benningtnn 6~ 3 3, lhui 22 ,500
P1attsmou~h ~,37l 8,057 20 ,000
Glenwood lt ,b2l ‘~, 312 10 ,000
Missouri Val l ey 3,519 6 ,059 10,000

l~i. New town s woul d include Deer Creek , located southeast of

Fort Calhoun , Neb raska , and East Bellevue, located on the Iowa side

of the Missouri River opposite Bellevue , Nebraska. A relatively

low population of 7,000 was assigned to each of the New towns .

20. Land renuired for urban development wits’ Concept B for year

2020 would be less than h a l f  of the 72,000 acres required for Con-

cept A. ~xist1n~ small communities close to Omaha could grow while

havin~ their own industr, for a tax base and at the same time remain

independent of’ Omaha.

21.  Th~ sat e l l i t e  c i t ies  couce~ t would be difficult to implement.

The r~rowt h of Omaha would have to be curbed; industrial employment

opportunities would have to be directed toward the satellite cities.

Most of the s-qiler communities are presently not prepared to

accomodatC the growth envisioned . New towns would require the

establishment of i~overrimerital structures and the construction of all

A-lC



the f ac i l i t i e s  needed t r  pr ’ v~ te tota l  serv~ re~ t ’~ a ~~~~~~~

The rbroh e~~s associated ~~ h t t ~e ro~. n ’ r ’~~~ - q new towr~ unu~ t

not be insurmountable , but  t he ’. ~~ i1~ ‘-e r ~: . er r ~~~ Ii f ’ f ’i cu l ’i e~~.

Plate ‘~— 3 oresents po~ er. t . al ~~~~ USC W .  ‘~rnw h ‘Or cept P .

GROWT H CO~1CEPT C
22. Concept C is s i m ila r  to ‘ro r e t  ‘ t~ ~ ‘ 1oe~ not include th e

satellite cities. This crn c er  W nU j h~ ch ~~r a c t e r i ’e i  by redevelop-

ment of’ the older areas o f’ Omaha a~~.i ~~~~~~~~ ~l~~f’f’~;, :~~~~t~~e 1  w i t h

h i r h e r— len s it y  growth on th e  ur tian f r : r , ’et- . T h e  urb sr .  area ~~~~ a

be more compact than with Concent A. :~ew and redeve i~~t~e~ area s

under Concept C were projected to be • i o o t l e  t t ~e ~er ,~~it’, 0 1’ Conce~~. t~.

The sa te l l i te  new towns o ” Deer Creek , a x ’~ F :ast he~~~ev~ e are ~~~t

included . Hx i st in ~’ smal le r  conmur~it .~es are as~~ ine~ to i~row a a

rate proj ected by local and 7tate agencies . A vrov h t r i t t e r r .  s . rn~-

lar to Conceot C is being studied as in a l t.~rr.ative to urban s: raw .

in MAPA ’ s Transnortation Planning’ for the year ~-o)~ fl . I i i i t i o r . a J

land required for urban use would be or. the  order ‘f’ L.3 ,000 acres

by 2020. Plate A— 3 presents potential land use wi~~ rowth Co! ce: ’..

GROWTH CO ICEPT U

2’~. Concept I) is similar to Concept A , e~cept that it assumes

substant ir ~ f inge r—l ike  developnent will  oc.~ur along In ters ta te  La
to the southwest of Omaha and to the northeast of Council Bluf fs

along the proposed Omaha—Fremont Freeway to the northwest of’ Omaha ,

and a1or~’ the ‘Kennedy Freeway arid the planned Highway 73~75 Express-

way to the south of Omaha. Because Concert D envisions a sprawl

potterni , the por’ilation densities used in developing it were similar

to thore used in Concert A. Additional land resuired for urban use

is est imated to total 71 ,000 acres by the year 2 Q 0 () ,  Plate A—~
presents potential land use with Growth Con~e~t D.

A-U.
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POPULATIO1’~ PROJECTIONS

Table A—b presents population projection comparisons for the

seven—county area based on the growt h concepts presented in the

foregoing paragraphs.

Impact of Alternative Growth Concepts

on Flood Plain Land Use

75. Future use of flood plain lands will be determined for the

most part by local enforcement of Federal and State flood plain

land use policies.

~6 . Flood plains of the Boyer River, Mosquito Creek , Indian

Creek , the Missour i fliver , the Platte—Elkhorr. Rivers , and Papillion

Creek an~ tributaries wi l l  be sublected to different development

pressurer . w ith  the different  alternative growt h concepts.

ROVER RIVER

27. Flood problems in the Boyer River are subject to change at the

downstream areas because Missouri Valley , Iowa , is partially located

in the flood plain.  r ’issouri Valley is promoting growth and could

A-12
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be a s it e l l i t e  c i ty  of 10 ,000 popu,lation by yea r 2020 if Growth

Concept B we re to occur . ~3inee the areas best suited for residen-

tial , iC iu C 4’,r i s l  anl commer c ia l  developnent are located in the

flood tijair., the growth of Mis ouri Valley would create pressures to

develon f’l~ o’1 p l a i n  lands b oated outside of the floodway ; this

would result  in increased fl ood hazards in the fringe area.

MOSQU ITO CREEK

)0~ Current  and future flood problems in !~1osquito Creek are

preva ler.t at the downstream end of the basin in the suburbs of

Council Bluffs , Iowa. The flood plain is directly in the path of

futu re clevelonment. Pressure to develop the flood plain outside

the floodwn~v wi l l  exist under all four growt h concepts. This

p”essure would be most intense with Concepts B and C, which would

tend to l imit  exl’ansion and increase the density of development

in the area around the ~“osquit o  C reek flood plain. Most of this

future development will not occur for several years; now would be

the best time to zone the fl oodway.

I i~OIAi’J CREEK
) Q • The Indian Creek flood plain passes through three distinct

areas . The 3 mi le s  of flood plain upstream from Council Bluffs

are narrow and ne ar ly  fu l ly  developed wi th  single—family residences .

The next ~—“‘i1e area is a w id e flood p lain through high—density

residetltiCll , commercial , and i rdust r ial  development in Council

Bluffs . Iowa. The down tream 3—mile area is protected by tieback

levees of the Missouri River levee system. Since little land is

current ly  available for development in the nonprotected reaches

of the flood p la in , the flood potential would not be subject to

sigrCif~”ant changes by new development. Since much of this flood

A— lu
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slain c~ ntair is  very old structures , redevelopment or replacement
of these structures may , however , cause chnr,ces in, the flood poten-

tial . This flood potential may increase or d -crease depending

unon the tyr e of redevelorment. Growth Conceots B and C , which
tend to restrict expansion and intensify land use within existing

developed areas , could create pres~ ures for more intensive use
of the Indian  Creek flood plain ; this  in turn may increase the
flood potent ia l  in the future 1’ the ex i s t i n-  flood problem is
not taken into consjderation .

PLATTE-LL KFIORN RIVERS

30. Flood problems in the combined Platte—E!khorn Rivers flood

plain are concentrated at Valley, Waterloo , Louisville , and King

Lake, Nebraska. Since siCoificant growth is not ant ic ipated  or

projected for Waterloo , King Lake , or Louisville, flood problems

in these areas are not expected to change noticeably in the future.

Valley i~ a sa te l l i te  ci ty  wi th  a 20?0 population of ‘~,0O0 in

Growth Concept B. Valley is located entirely in the Platte River

flood p lai n , therefore , any future development would intensify

the flood problems .

MISSOURI RIVER

31. The Missouri River flood pla in on the ‘iebraska side will be

protected by Federal levees from the northern edge of Omaha,
Nebraska downstream to the Platte River when levee unit R—~’l(’

is const ructed . (In the Iowa side , when levee un i t s  L—6l1—6l14

are completed , the flood plain will be protected from the north-

ern edge of Council Bluffs dovnstreasn to Ke~ Creek . Upstream

from Omaha, all alternative growth concerts include parks and

omen space in the flood plain. 
A—15
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PAPILLION CREEK AND T~UBUTAR I ES

3: ’. i’~pjiiio~ Creek , Bit ’ Papi.llion Creek , Little Papillion

(‘reek , and Wett Branch Patlillion Creek flow through the center of

the city of Omaha. The continued growth of Omaha will cause in-

creasing pressures to develop the unzoned portions of the flood

plairn . ~iince the Little Papillion Creek flood plain is almost

totally developed , future growth will not significantly affect

the flood hn’z.ards. The downstream areas of the Bi g Papillion Creek

flood plain and most ~~ “ the West Branch and Papillion Creek flood

plains remain undeveloped . All alternative growth concepts show

Omaha growth across and beyond the flood piains of the Papillion

Creek and it~ tributaries. Growth Concepts B and C are likely to

create the most pressure to develop unzoned flood plain lands be-

cause tl’e alternative growth concepts tend to restrict expansion

and inci~ease density in the developing areas.

Formulation and Evaluatio n Criteria

~l. F’-’rmulation and evaluation of the plans of improvement for

the study ares , inc luding all possible alternatives, were based on

technical , economic , and intangible criteria, including beneficial

and de rir iental  effects  on the area ’s environment. Such criteria

permit the selection of tile plan of improvement which represents

A-16
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t h e  solut ion th’it bent responds to the prol l ems and needs of the

area an~ eLi c~ is .~ustifin~~le.

TECHi~IL~L CR ITER I/~
3l~. The fo l l ow ir ~~ t e chn i ca l  c r i t e r ia  were adooted Cor use ir~
deve ’oping a sIan :

• Ary p’ari of improvement shall  provide urban—level flood

orote c t ion ;

• Any plan of imp rovement shall assume t~ at the flood n ail.

zoni r .r’ wIll he implemented II. accordance with the Flood Disaster

Protection Act of 1973 (Public Law 93_ ’~il). Therefore, when con-

sidering alternatives, future development w i t h i n  the 100—year flood

plai n was considered to be compatible with the regulations;

• In determmn, in~ the srillway width and surcharge depth re-

quired for any contemplated reservoir , a sniliway design flood

routing was made starting with ~ Dull pool in. the reservoir and

assuming zero outflow from the outlet works; and

The plan should be consis tent wIth loc al, re~ iona1, and

State desires and land use plans .

ECO NOF-U C CRIT ERIA

3’ . The economic cr i t er i a  whic h were a~ r lied in, forinulatinp

plans a:e those sneciCied by the “Principles and Standards”. The

folbwir~- economic criteria were considered in formulatin g a plan :

A-17
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• Average annual benefits must exceed average annual economi c
costs;

• Each senarable unit  of improvement must provide benefits

at least ecual to its costs;

• The scope of the development shall provide maximum net

benefits; however , intangible considerations could dictate a pro-

ject vh-~~ch would forego some of the net benefits;

• The benef i t s  and costs shall be expressed in comparable

terms to the fullest extent possible. All of the alternatives

were based on September 1915 prices; annual costs were based on

50—year and 100—year periods of analysis and on an interest rat c

of ( 1/8 percent . Annual costs also include loss of land productivity,

maintenance and operation , and major replacements. Interest during

construotion was not included where the construction period would be

less than 1 year;

• If formulation shows that future development in the

TOO—year flood plain would occur without a project, the only bene-

fit claimed was for elimination or reduction of flood proofing

costs associated with the future development. No flood benefits

were taken for future development within the 100—year flood plain;

and

e Location or land enhancement benefits were taken where any

potential Corps project would modify the flood plain to al low land

use which , under preproject conditions, would be too hazardous.

A-18



HV 1 Rfli~MENTAL AND OTHER CRITERIA

~~~~ . The fol low ing  environmental criteria and intangibles were

considered j r  fo rmu lat~ nt ~ a p i a n :

• Available sources o4’ expert ise  were used to identify ad-

verse ~ ~fects wrjich could not be avoided should any proposal be

imnl e~ner ted ;

• The use of natural  resources to ef fec t  implementat ion of

a plan were minimized;

• Where detrimental environmental effects were found to be

unavo idable , feasible mitigating features for such effects were

includc&h , where oossihle;

• Tdemsiires were considered which protect , preserve, or
enhance environmental qllalit r in the project area should any

proposal he implemented ;

• The p ithi  ic health , safety , and social well—being , including

nrever.tvin of loss of l i fe , were considered with each alternative

studied ; and

• Public meet i~ gn , f ie l d  trips , meetings with small groups ,

and coordination wlt.h Federal and non—Federal agencies were used

to determine general public acceptance of possible plans of in—

provemerit.

A— 19
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SECTION B

BOYER RIVER EVALUATION

PART I

RESOURCES AND ECONOMY

OF THE STUDY AREA

1. Flood problem s are concentrated near t~ e downstre asn portion
of the Boyer River basin; the city of Missotiri Valley , Iowa Is

located in th is  por t ion of the flood plain. The following discus-

sion , therefore, deals primarily with the natural resources , human

resources , and development and economy of Missouri Valley .

B-i

_ _ _ _ _  - - - - -5 ~~~~~~~~~~~~~~~~~~~~ - . _ ~~~~_ - - _ _~~~~~~~~~~ 5 -  _ . ~~- -  _ - _ - _



-~~ - ---~- _ _ _ _ _ _ _ _ _

Environmenta l Setting

and Natural Resou rces

BASI 1-1 1fl SCR I PTI ON

2. The Boyer River drains an area of 1, 185 square miles and rises

at the southern edge of Buena Vista Count y near Storm Lake , Iowa .

The river flows in a southerly direction to a point west of Wall ,

Iowa In Sac Count y , and then in a south’westeriy direction to its

confluence with the Missouri River in northw estern Pottavatt eale

County , Iowa near the town of Missouri Valley . The basin is pri-

marily agriculturall y oriented . Numerous rural town s are scat t er ed

throug hout the basin.

IIISTORICAL-ARCHE OLOGICA L FEATURES

3. The DeSoto Bend National ~!ildlIfe Refu ge is located southwest

of Missouri Valley on a cutoff meander of the Missouri River , and

it is a i~iajor feeding and restin g place for migrating geese and

ducks. DeSoto Bend also contains remains of the historic steamboat

“Bertrand ” and its cargo ; these remains represent mid—l9t h century

socioeco~ioniic aspects of the American Frontier .

13-2
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NATURAL RESOURCES AND ENV I RONMEN TAL CHARA CTERIS TICS
ll . The Buyer River in the vicinity of Missouri Valley is charac-

terized by a straightened channel lined ‘with levees. No significant

numbers of trees or shrubs occupy its steep banks. Row crops such

as corn and soybeans have been planted up to the levees , and the

vegetation on the riverside of the levees is primarily weeds and
brome grass.

5. Game birds and animals inhabiting the basin include primarily

cottontail rabbits and pheasants. Nongame species include fox ,

coyote , raccoon , muskrat , opossum , skunk , and the common species of

moles , shrews, ground squirrels , field mice , and rats. Wildlife is

very- limited in this reach of the Boyer River because good habitat

is absent .

Human Resources

STUDY AR EA

6. Missouri Valley is the only town In Harrison County with a

population of more than 2 ,500 . There are three other towns located

in the Boyer River basin in Harrison County which have populations

between 1,000 and 2,000; these are Logan. Woodb ine , and Dunlap .

8-3

hh~. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- 5-
~~~~~~~~~~~~~~~~~ 

-
~~

-- -5-

1. Missouri Valley had a population of 3,519 in 1970. It is

located In the Buyer River val ley at the foot of the bluffs that

line th( eastern bank of the Missouri River in Harrison County .

Missour i Va lley serves as a trad e center for an area that extends

from Blair , Nebraska east to Portsmouth , Iowa and from Portsmouth

south to Crescent , Iowa . Transportation to Missouri Valley is

available by U. S. Highway 30 , State Highway 183, and Interstate

29. Railroad transportation is provided by the Chicago and North

West~rn Transportation Company . Daily bus service is also avail-

able.

POPULA FION CHARA CTERISTI CS

8. The population of Missouri Valley declined significantly from

19140 to 1950. Since 1950, however , the population has remained

relatively stable, as shown in table Bl—l .

Table Bl—1
Total Population , 19140 to 1970

M issouri Valley , Iowa

Year Persons Percent Change

19140 3 ,9914 —

1950 3,5 146 —11.2
1960 3.567 0.6
1970 3,519 — 1.3

Source: “ . S. Census of Population; 19140 , 1950 , 1960 , 197 0.

‘3— 14
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I N COME

9. The’ median income for Missouri Valley families was $7,965 in

1970; th . s compares to a median family income of $7, 1414 9 in Harrison
County. About 114 percent of the families in both Missouri Valley

and Harrison County had incomes of less than $3,000. Thirty—six

percent of the families in Missouri Valley had incomes of $10,000

or more compared to 31 percent for Harrison County .

Development and Economy

10. The proximity of the Omaha metropolita~i area is an important

factor iii providing opportunities for the growth of Missouri Valley.

Easy acc’.~ssibi1ity to the metropolitan area ‘cia highway and rail

is attra(’tive to small— and medium—sized industrial enterprises

that pre er a small town atmosphere relatively close to a major

wholesale and transportation center in which to operate. Agricul-

tural products, manufacturing , and checical processing are examples

of such industries.

11. Recent trends have also indicated that many families are

migratin’~ to smaller towns in order to avoid the increasing social

stresses of living in an urban environment . These families are

becoming more concerned with the “quality of life” afforded by

small town living and are foregoing the conveniences afforded by

the larger cities.

B-5
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PI1PULAT 1011 PROJECTIONS

12. Missour i Valley is locat ~~ in the OBERS Subarea 1023. OBERS

projections indicate that the non—SMSA population of the subarea

will decrease by ii. percent from 1970 to 2020. If Missouri Valley ’s

population decreased at this rate, its 2020 population would be

3,130. Due to its immediate proximity to the metropolitan area,
Missouri Valley ’s population would not be expected to decrease at

the OBERS rate. This projection is, however, included in table

Bl—2 as a “low” projection.

13. Population projections for Missouri Valley were provided in

a publ ication , “Ge neral Development Plan”, prepared for the Missouri

Valley Planning Commission in 1969. The projected populations were

based on an expected employment increase in four categories; these

are manufacturing; wholesale—retail trade; services; and transporta-

tion, communications , and utilities. The projections were also

based on an increase of commuter families in Missouri Valley. The

projections were given for 1980 and 1990 as shown on table Bl—2.

It is evident that if this growth rate continued through 2020, the

Missouri Valley population would be between 5,000 and 6,000.

114. Table Bl—2 presents the OBERS projections , the Missouri Valley

Planning Commission ’s projections , and the projections for the four

alternative growth concepts prepared by the Corps of Engineers.



Table Bl-2
Population Projections
Missouri Valley , Iowa

OBERS
1 

,, 3,300 3,100
M .V .P .C . ’~ b ,8oo —
Concept A~ 3,930 14,3141
Concept B

3 
10,900 10,000

Concept C
3 3,930 14 ,3 141

Concept D 3,930 14 ,3 141

OBERS, Series E, Population Projections, Vol. 7.
Missouri Valley Planning Commission , General _Development Plan ,
199C projection straightlined to 1995.
Corps of Engineers , Alternative Models Concept , Section C ,
“Population Projection Tables”.

LAUD USE

15. Lard use in the Boyer River basin upstream from Missouri Valley

is expected to remain stable through the foreseeable future. The

area will continue to be used primarily for agriculture. Due to

its proximity to the Omaha metropolitan area, the city of Missouri

Valley possesses the potential for land use changes. About 514 per-

cent of all land within the city limits of Missour i Valley is cur-
rently urdeveloped.

16. About 50 percent of Missouri Valley is located in the Buyer

River flood plain. Almost all of the land available for future

commercial and industrial development is located in the flood plain.

Pressure to develop the flood plain for residential , commercial ,

and Industrial uses would increase with the growth of Missouri

Valley. This would significantly increase flood damages. If

Missouri Valley complies with the zoning requirements of Public

8—7
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Law 93—2314, these future flood damages would be significantly
reduced. Developrient of the unregulated fringe areas of the flood
plain , however, would result in increased flood damages.
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PART II

PROBLEMS AND NEEDS

1. Thr~ purpose of this section is to summarize the water
resource problems and needs relating to flooding , erosion, drainage,
and irrigation in the Buyer River basin. Thi s section also pro-
vides information on existing plans and improvements in the area.
As an indication of relative flood hazard , figure B2—l defines the
flood po~..entia1 by frequency of occurrence in years.

Pri or Stud ies and Reports

~~~. Th~ boy-er Niver basin was studied and reports were w~ritten in
I R~ . The 1935 report on the Missouri River , published as

House Do~uinent 238, 73rd Congress , 2d Session , commonly referred to
as the ‘ 108 Report ” , concluded that no potential existed , at that

B-9
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time, for construction of flood control reservoirs or navigation

improv ements and that no additional irrigation was needed in the

Boyer RIver basin. The 1938 report investigated the flood problems

in the i3oyer River basin and concluded that further studies should

be mad e for local protection projects at Missouri Valley and

Denison , Iowa.

3. A report on the Boyer River at Missouri Valley and Denison

was published as House Document 2514, 78th Congress, 1st Session ,

13 Angust 19143, entitled “Report on Survey of’ Boyer River , Iowa ”.

This report concluded that a local protection project at Missouri

Valley und at Denison would be economically feasible. Missouri

Valley could not meet the local requirements, thus construction

was recommended at Denison only .

14. A report on the Denison flood protection project entitled
“Rep~rt on Project” was published in October 19148. The project

recommended in 19143 had not been constructed by 1946; local inter-

ests ha’, at their own expense, excavated pilot channels on the

East Fork of the Buyer River. This report made an investigation

to determine if the above project was still necessary. The conclu-

sion of the report was that the project should be deauthorized .

5. In 1965, the Committee on Public Work*4 of the United States

Senate requested that the Board of Engineers for Rivers and Harbors

review the report on the I~oyer River , Iowa, published as House

Documen . 2514, and other pertinent reports, to determine whether
improvem ents in the interest of flood control and allied purposes

were advisable at that time . The study by the Omaha District was

deferred after Fiscal Year 1972 due to a need for extensive reformu-

lation .

B—b
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Existing Plans and Improvements

6. There are no Corps of Engineers proj ects in the Buyer River
basi,~. Three levee units  were authorized by the Flood Cont rol Acts

of August 19141 and December 1914 14 for the Missouri River , L—f~50, 651,

and 670. These levees would have been constructed upstream along

Allen and Willow Creeks and the Buyer River . The levees would have

tied—off upstream from Missouri Valley , Iowa. Since project author-

ization , however , these levee units have been classified ‘ inact ive ,

subject ~.o final approval of project benefits by the Secretary of

the Army .

7. In Harrison County , Iowa, the Soil Conservation Service

approved a Public Law 566 application for Allen—Steer Creek . Public

Law 566 projects have been completed on Harmony Creek and one is
currently under construction in the Mill—Picayune Creek watershed.

The Public Law 566 projects were developed for flood prevention ,

conserva tion , and erosion control .

8. During the late 19140’s and early 1950’s, local interests

straight.?ned and enlarged the Buyer River arid Willow Creek channels

and con...tructed levees along the Boyer River from its mouth up-

stream to Logan , Iowa and along Willow and Allen Creeks to the

bluff line . Upstream from Logan , the Buyer River was straightened
to the vicinity of Wall Lake, Iowa by construction of pilot chan-

nels. ‘ihe East Buyer River was straightened in a similar manner

from its mouth to Vail , Iowa.

B-li
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I
Flood Problem

9. The principal flood problem of the Buyer River basin is exper-

lenced in the vicinity of Missouri Valley . The flood problem

threatens the city ’s economic stability and its future industrial

and urban growth. The outline of the area flooded by the flood of

record i~; shown on plate B2—l . There are approximately 300 homes,

66 businesses , an electric substation , a powerplant , the city water—
works, and sewage treatment lagoons located within the potential

flood area .

10. The work by the local sponsoring agencies changed runoff

characteristics in many places and the magnitude of the flood prob—

lem was increased in the downstream reaches. In addition , the con—

structior~ work initiated a natural erosion process which enlarged

and increased the capacity of the channels in the upstream reaches.

11. The bulk of the flood damages at Missouri Valley have been

caused since the construction of levees along the Buyer River and

Willow and Allen Creeks. Any levee failures along the right levee

upstream from Missouri Valley result in the floodwaters ponding

behind the levees at the junction of the Buyer River and Willow

Creek levee units. This ponding then results in the flooding of

Missouri Valley to record depths of approximately 5 feet.

RUNOFF CHARAC TERISTICS

12. The flow in the Buyer River and its principal tributaries is

classified as continuous throughout the major portion of their

B—12
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lengths. In the past , floods on the basin streams have been the

result of snowmelt , ice jams , general rains , intense localized rain-

storms, or various combinations of these factors. Excessive general

rainfaL. has only rarely been the primary factor In causing floods.
Snowmelt and ice—jam floods are usually the result of the spring

thaw being delayed by subnormal temperatures. A sudden return to

normal seasonal temperatures, usually in late March , releases the -
‘

winte~”s accumulation of snow in one surge.

13. in the areas upstream from Denison , Iowa, relatively steep

channel ~.lopes , rolling topography , and a trellis—type drainage

pattern permit runoff to cause localized flooding , primarily during

the late spring and summer months. There is little valley storage

available in these reaches and floods are characterized by rapidly

rising and falling stages with relatively short durations of over—

bank flow .

14. Between Denison and Logan , the enlarged channel created by

the charnel and levee improvements and the subsequent streambank

erosion provide adequate discharge capacities to contain open—water

flows of ’ ordinary magnitude. Consequently , only minor open—water

flooding has been experienced in this reach of the Boy-er River since

the improvements were completed . The minor tributaries entering in

this reach are prone to overflow as a result of heavy local rain-

storms.

15. T!~e slope of the Boyer River channel is very mild in the

reaches .iownstreain from Logan and the resultant agradation process

has had an adverse effect on the carrying capacity of the stream .

Floods in these reaches of the Boy-er River and on Willow and Allen

B—l 3
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Creeks ~re most frequently the result of ice—jani conditions in the

early sp:ing . During the period of annua~ ice breakup , floating

ice in these channels can accumulate against the unbroken ice on

the Mis3ouri River and obstruct the channels for miles upstream .

Any subsequent flow then causes failure of the levees and large

areas of the adjacent flat land are inundated to shallow depths.

In general , the floodwaters have low velocities and , depending on

the soil condi t ions , are slow to recede.

FLOOD HISTORY

16. During the 7)4—year period from 1902 to 1975, inclusive , more

than 50 floods occurred in the Boyer River basin; these floods were

caused by r~dn storm s , snowmelt , ice j ams, and by combinations of

these factors . The majority of the floods cccurred during the first

half of •June , but since the completion of the channel improvement

work by local interests , the princi pal flood threat is from ice jams

during the early spring . It is probable that some flood events

during the historical period were not reported , but undoubtedly

these floods would be minor in magnitude and in damage. A gage

height cf 25.22 feet, the highest recorded stage at the Logan gage,

was caused by the March 1965 ice-jam flood , and the maximum dis-

charge of 23,600 c.f.s. at the Logan gage was produced by the June

1957 rainstorm flood . The most extensive damage, however , was
caused 1 y the flood of March 19149.

DISCHARGE PROBABILITY

17. The discharge-probability curve for the Boyer River was com-

puted using the stream cage record of the U.S.G.S. station at Logan .

B—i 14



This gage was established in 1937 . The probability curve was com-

puted using the log—Pearson Type III distribution and was adjusted

for Beard’s expected probability and Langbein ’s partial duration .

The resulting discharge—probability curve is shown on plate B2—?.

Discharge—probability curves were also determined for the Boyer

River uçstreazn and downstream from the confluence with Willow Creek

at Missouri Valley . These curves were developed by applyinc design

runoff amounts to the synthetic unit hydrographs computed for the

Boyer River at the two locations. The unit hydrographs at Missouri

Valley were developed using a basin routing model and average

Snyder ’s unit hydrograph constants determined from flood hydrographs

at Denison and at Logan. The design runoff amounts for specific

frequencies were determined from the ratios of the respective fre—

quency curve peak discharge to the peak discharge of the unit hydro—

graph for the Boyer River at Logan . The resu3ti~-g runoff amounts

were then applied to the Missouri Valley unit hvdrographs to deter-

mine the discharge—frequency curves shown on plate B2—2.

STANDARD PROJECT FLOOD

18. The standard project flood peak discharges for the Boyer River

at Misscuri Valley upstream and. downstream from Willow Creek are

estimated to be 6o,ooo c.f.s. and 62,250 c.f.s., respectively .

HISTORICAL DA~1AGES

19. Irformation on floods which occurred in the Boyer River basin

prior to l9~i3 was obtained from U. S. Weather Bureau records , prior

survey scope reports , newspaper accounts of the flood events , and

from personal contact with basin residents. It was necessary to

B-i 5
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rely on these sources for historic flood information because of a

lack of detailed streamflow records in the basin. For the more

recent floods , the data were gathered by field reconnaissances

conducted during or immediately following the flood occurrences .

Damage estimates were based on detailed appraisals of the area

inundated and the flood plain improvements damaged . Monetary

values of damage estimates were based on the price levels and on

the cofldItion of improvements existing at the time of the flood

event .

20. A major flood on the Boyer River , Wil]ow Creek , and Allen

Creek occurred on 5 March l9~i9. On 3 March , snowmelt runoff caused

the ice in the Boyer River to break up, accumulate against the

unbroken Missouri  River  ice , and form jams in the Boyer River and

Allen Creek channels. Ice jams also formed at bridge crossings on

Willow Creek in the v i c i n i ty o~’ Missouri Valley . The ice—filled

channels caused the floodwaters to rise and break the levees on the

streams and to flor I the town of Missouri Valley and the rural areas

downstream as far as the mouth of the Bayer iSiver. Flooding began

on the night of 3—14 March and crested in Missouri Valley on 5 March ,

hut water remained trapped behind levees and embankments in the

flooded area for several days thercafter . Total flood damages were

estimate i at ~1,522,600. Approximately ~O city blocks in that por-

tion or Missouri Valley located east of Willow Creek were flooded .

sixty—four business establishments , 30~ residences , an electric

substa t ion , the munici paJ powerplant and waterworks, and a Highway

Commission maintenance garage were flooded to depths up to 5 feet.

Approximately 960 persons residing in this area were made homeless

for a week , and an additional 100 residents of Willow Park Addition

were evacuated as a precautionary measure . The city ’s waterplant

B-16

-- -~~~ - - -- - -~ S -~~~~~~ -~~~~~~~~



-~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

was 3hut down for 72 hours , and the natural gas company was inop-

erative ~
‘or 3 weeks. Two lives were lost during the flood . Total

damages in Missouri Valley were $834,300. Table P2—i shows his-

toric flood data for floods in Harrison County. The damage esti-

mates ~.hown on the table are based on price levels and the condi-

tion of improvements existing at the time of the flood event .

Table B2— 1
Historic Flood Data

Boyer River Basin, Harrison County

Damage at
0ccurren~’e Date Causative Relative Historic
Year Month Factor Magnitude Price Levels

1920 Jun Rai n storm Mi nor $ 800
1921 May General Rain Minor 2,500
1923 Jun Rainstorm Moderate 114,530 - - -

192 1i Jun General Rain Moderate 24,500
1925 Jun General Rain Moderate 8,300
1926 Jan Snowmelt Minor 1,1400
1936 Mar Snownelt and Major 78,350

Ice Jam
1937 Mar Snowmelt and Moderate 9,200

Ice Jam
1937 Jul Rainstorm Minor 3, 1400
1938 Sep Rainstorm Moderate 30,000
1939 Mar Ice Jam Moderate 13,870
1939 Jul Rainstorm Minor 5,580
194)4 Jun RaInstorm Major 56,050
19)49 Mar Snownelt and Major 1,522,600

Ice .Tain
1950 Feb Snowmelt and Moderate 61 ,000

Ice Jam
1950 Jun Rainstorm Moderate 73 , 300
1957 Jun Rainstorm Maj or 259 ,000
io6o Mar Snowmelt and Minor p3 ,600

Ice Jam
1965 Mar Ice Jam Major 8149,800

R— l7
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AVERAGE ANNUAL FLOOD DAMAGES

21. Average annual damages in Harrison County for the Boyer River

basin were computed ‘by combining discharge-damage relationships

with discharge—probability relationships to derive damage—frequency

re t ationships . Integration of the damage-frequency relationships

produced the average annual damages shown in table P2—2 . Studies

show that average annual flood damages are about $150,000 for the

agricultural areas of Harrison County. At Missouri Valley, the

average annual flood damages are about $200,000 and at Woodbine

they are about $18,000. The flooding at Missouri Valley is caused

by the combined flooding of the Bayer River and Willow Creek.

Noncrop damages amount to $559,000 annually; these are primarily

damages to highway bridges and. railroad fac~lities located in the

flood plain .

Table P2-2
Average Annual Damages
Existing Conditions

Redch* Rural
Community 

- 
Urban Crop Noncrop Total Total

I $ 20 ,000 $ 88 ,500 $108,500 $io8,~oo
2 38,000 122,900 160,900
Misso uri Valley 200,000 360,900
3 20,000 53,100 73,100 73,100
14 32 ,000 109,300 1141,360 141,360
5 40,000 185,200 225,200
Woodbinc 18,000 

______ ________ ________ 
2143,200

TOTAL $218,000 $150,000 $559,000 $709,000 $927,000

* _ R each
I A llen ari d fteer Creeks
2 Boyer River mouth upstream to Missouri Valley
3 Willow Creek upstream from Missouri Valley
14 foyer River Missouri Valley upstream to Logan
5 Boyer River Logan upstream to Harrison County line
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Other Needs

EROS I O~
22. Sheet and gully erosion is in evidence throughout the basin

and there is a need for increased land treatment . In addition ,

the construction of channel improvements along the Boy-er River in

the 19110’s and 1950’s initiated a natural erosion process which ,

over the past two decades, has enlarged the channel and increased

its carrying capacity in the upstream reaches . Materials eroded

throughout the basin are deposited within the leveed reach of the

Boyer River as it crosses the Missouri River flood plain .

IRRIGATION

23. There is limited irrigation from surface flows and wells In

the Bayer River basin.  No additional irrigation need has been

determined .

Improvements Desired

2)4. Ai a public meeting held in Missouri Valley on 30 October

1973, local interests expressed a desire for flood control . Sev-

eral methods of flood control were suggested by those present .

B-i)
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The methods recommended included channel improvements, levees,

reservoirs , and removing existing levees along Willow Creek and

the Bayer River . Opposition was expressed to any plan of improve-

ment which would include channel straightening as its principal

feature

B—20
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PART III

FORMULATING A PLAN

1. This section presents a discussion of the possible solutions

considered and the basis for selecting the ‘~inal plan . In formu-

lating a plan , it was imperative to consider all appropriate alter-
native plans. Such alternatives were then rcreened to arrive at

the plan that best responds to the problems and needs of the area.

Possible Solutions

2. Several alternative measures to satisfy the problems and

needs of the area are possible; however , some of these measures
are not practical or economical. The possible solutions may be

divided into the two broad categories of nonstructural and struc-

tural measures. Initially, both structural and nonstructural

B—2l
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al ternat i ves , in addit ion to the alternative of “no action ” , were

consider ed at Missouri Valley . In the case of “no act ion ” , it
was assumed that there would be no Federal action and that Missouri

Valley city officials would adopt flood plain zoning regulations

in accordance with Public Law 93-2314. Several alternative meas-

ures to satisfy the problems and needs of the area are possible.

None of these solut ions , however , are econom ically feasible . Non—
structural measures considered included insurance , flood plain

zoning, flood proofing of both individual buildings and single land

tracts , and permanent evacuation of flood plain areas . Possible

structural measures Included main stem reservoirs , channel improve-
ments, r in g levees , diversions , and several combinations of these.
Also , a combination of nonstructural and structural measures is

possible.

NONSTRIJCTURAL MEASURES

FLOOD t1~.SURANCE

3. Flood insurance , which does not prevent damages to existing

development , should not he considered alone; it should be consid-
ered only as a supplement to flood nlain management and structural

solutions. The total cost of flood insurance includes the cost of

average annual damages, the cost of administering the progr am , and

actuarial costs; therefore, the cost of insurance exceeds the

benefits that could be derived by the amount of the actuarial and

administrative costs.

B-22 
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ZONING
14. WIth the passage of Public Law 93—2314, it must be assumed

that local interests will comply and the 100-year flood plain will

be zoned. If the 100—year flood plain is zoned , it would affect an

area that the city feels is its best site for future industrial

developm€nt. At the present time , the Soil Conservation Service is

working cn a flood plain information report at Missouri Valley

which will define the 100—year flood plain. In the flood plain

fringes — outside the reserved floodway — buildings would be per—
mitted, provided that they are adequately protected against damage

from floods.

FLOOD PROOFING

5. Flood proofing is employed primarily for the reduction or

eliminat,.on of flood damages to existing structures. Flood proof-

ing includes, but Is not limited to:

• Raising existing buildings ;

• Providing individual dikes around existing structures;

• Providing permanent or temporary watertight covers for all

openings;

• Protecting roads and utilities ; and

• Anchoring floatable structures and facilities .

6. Flood proofing of existing structures in a potential flood

zone could take any of the above—mentioned steps to provide adequate

B—2 3
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protection against possible damage. Studies revealed that flood

proofing existing structures would be economically infeasible for

most of ~he structures in the flood plain. Approximately 200 of

the exis..Ing residences in the flood plain are more than 30 years

old. More than 125 of the homes in the flood plain are valued at

less than $l0,00(~ and would require major improvements in order to

be flood proofed to withstand 5-foot flood deptns. Therefore,

flood proofing was found to be economically infeasible by a wide

~arpin. Flood proofing future development in the Missouri Valley

area would probably be feasible ; however, such measures would be

the financial responsibility of individuals who build in the flood

plain.

EVACUATION

7. Permanent evacuation of flood plain areas is a means which

can be used to reduce the flood damage potential. Total evacuation

involves the complete removal of all buildings and damageable

property in the flood plain. In the case of Missouri Valley, this

would mean removal of the city offices , 66 businesses, an electric
substation , a powerplant , the vaterworks , and 300 homes , all

located on the 100-year flood plain. Lands acquired in this man-

ner are then used for parks or other public u~e purposes that would
not interfere wit-h floodflows or result in material damage from

floods. The cost of the flood plain evacuation is estimated to be

$12,000 ,000 and is not economically feasible.

STRUCTURAL MEASURES

RESERVOIRS
8. t~ system of flood control dams in the Boyer River basin was

considered . The major problem with developing a system of dams is

B-214
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the lack of good damsites. Upstream dams would help reduce flood—

flows. A preliminary economic study of possible damsites on the

main stem and tributaries indicated that no projects were economi-

cally feasible. Relocation costs associated ~iith any main stem

damsite were the main cause for the projects not being economically

feasible.

CHANNEL IMPROVEMENT

9. Consideration was given to providing channel improvements

along the Boyer River and Willow Creek in the vicinity of Missouri

Valley. The channels considered would provide 100—year flood pro-

tection. The existing levees would have to be removed and new

bridges would have to be constructed. Because of the erosive

action experienced along the channels of the Boyer River and Willow

Creek, it would also be necessary to riprap the channel banks around

bridges. The project would cost approximately $6,000,000. The

channel project was not economically feasible.

RING LEVEE
10. RIng levees were considered in the immediate vicinity of

Missouri Valley and the Willow Creek addition . The levees would

provide standard project flood protection to both areas . The r ing

levees rould be constructed closer to town than the existing pri-

vate levees. The existing levees would not be used or removed ,

thus allowing them to serve their original purpose of protecting

the agricultural lands in the area. When or if the existing levees

failed , the ring levees would protect Missouri Valley and the

Willow Creek addition . The total cost of the project would be

about ~7,5OO,OOO. This alternative was not economically justified .
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OTHER STRUCTIJRP.T_ALTERNATIVES STUDIES

11. Other structural alternatives, such as a combination channel

and levee, diversion of Willow Creek, and a channel Improvement

that would provide standard project flood protection , were studied .
All of these alternatives were eliminated dur4ng preliminary

screening because they were not economically feasible.

SUMMARY OF POSSIBLE S~LUTIONS

12. On the basis of previous discussions , particularly existing

problems and needs and the alternatives that were considered , it

was conc ’uded that flood plain zoning should be adopted by Missouri
Valley in accordance with FL 9 —2314. The limits of the flood plain

viii be published In tht? flood plain inform ation report being pre-

pared b:, the Soil Conservat ion Service. Although zoning would not

stop the flooding of exis t ing structures in the flood plain , it
would help to eliminate or greatly reduce the damages that would

otherwise occur to fu tu re  development.  Ovn~ rs of existing struc-
tures i.~ the flood plain should consider flood proofing on an

Individuil basis or purchasing flood insurance.

Alternatives Considered Further

13. Tn view of the preceding analysis , the “no action” alterna-

tive , which includes flood p l a i n  zoning , appears to be the most

favorat 1 ~~~.
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Selecting a Plan

114. In the Missouri Valley area, the flood plain should be zoned

in accordance with Public Law 93—23 14 . Owners of existing structures
in the flood plain should purchase flood insurance.
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SECTION C

MOSQUITO CREEK EVALUATION

PART !

RESOURCES AND ECONOMY

OF THE STUDY AREA

Environmental Settin g and

Natural Resources

BASIN DESCRIPT ION

1. MO~ r,~~j ~~r~ Creek dr~~ns an. area of ~3I4 srua re miles  and
enters the Misnouri River south of Coun.c il Biuf fs , Iowa . The study
area in. located in the downstr,a,’i nortion of the bas in  where

Mosnuitc Cree1~ skirts the southe~,st edp’e of Coun ci l  Rluffs.

C—i
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2. Mo~in ui itc~ Creek is a n~ nor le f t—bank t r i b u t a r y  of the

Missouri i~iver.  The b a s i r  is long and narro~ , averaging about 5
milen. wi 1’~ and extendin” fron the Missouri River southeast of
Council 13juff~ to Crawford County, a distance of about 55 miles.

~~. Ii. ~~~. highwa~’rs and State routes in the study area include

U. ~~. Hi~ihways 6 . 30A , 50, 15, and 275; Iowa State Highways 614, l~~3,

92, 19’), and 375; and Interstates 29 and 80. Railroad transporta-

tion is pro ’ided by Chicago and North We~tern Transoortation Co.;

Burlington Northern Inc.; Illinois Central Gulf Railroad ; Norfolk

and Western Railway Co.; Chicai~o, Milwaukee, St. Paul and Pacific
Railroad; ~hica~o, Rock Island and Pacific Railroad ; arid the Union

Pacific Railroad . Commercial ~ir  transport facilities are avail-

able at the nearby Omaha Muni~’ioal Airport, ~ppley Airfield. The

Council B lu f f s  airnort acconiodates private aircraft.

IUSTOR ICAL-ARCHEOLfl~ICAL FEATURES

14 . Council Blur f ’ s has a rich historical heritage related to

the raiiro’ids, Lewis and Clark , and the Mormon migrations. Several

prehi storic findings have also been uncovered in Pottawattamie

County; these findings include fossil bones and Indian artifacts.

NATUR A L RESOURCES AN D ENV IRON MENTA L CH ARACTERIS TI CS

5. The Mos~~~ to Creek basir ’ i~’ character ized by deeply cut

streambed3 with steep channel s~ de slopes alonc the unstream

C—2
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portions of the basin. Missouri River tieback levees have been

constructed along both banks of the downstream portion of
Mosquito Creek where it flows through the Missouri River flood

plain into the Missouri River.

~~~. Vegetation for wildlife in the Mosquito Creek basin is

prinarily limited to areas along the watercourse. Species of

woody vegetation foun d in the basin include cottonwood, box elder,
mulberry, willow, green ash , silver maple, A~iericari elm , walnut ,

and cedar. Nettle, ragweed , chokecherry , gooseberry , honeysuckle,

timothy , wild rye, brome, clover, and foxtail are shrub and

grass species found in the basin.

7. Game birds and animals inhabiting the basin include white—

tailed deer, bobwhite quail, cottontail rabbits, fox~ 
squirrel8,

and pheasants. Nongame species include fox, coyote, raccoon,

mir.k , weasel , muskrat , opossum , skunk , and the common species of

moles, threws, ground scuirrels , field mice , and rats. Common

resident birds include the yellow—shafted flicker, downy wood-

pecker, bluejay , black—capped chickadee, robin , cardinal, and

American goldfinch. Woody vegetation along the watercourse

attracts numerous species of warblers, orioles, sparrows,

thrushes, hawks, and owls during spring and fall  migrations.

Numerous bird species such as the red—headed woodpecker , eastern

phoebe, cardinal , catbird , robin , and brown ~hrasher find habitat

in the Lasin suitable for nesting. Waterfowl are found occasion-

ally. Although many species of birds are common to the basin,
no rare, endangered , or unique species o1’ birds are known to

inhabit the basin.

C—3
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8. The game populations in the basin have been decreasing the
past few years due principally to decreasing habitat. During this

same period , the number of hunters has been increasing, resulting

in a very heavy hunt i x ~p pressure. The posting of land by private

owners to prohiLit hunting has helped to reduce the hunting pres-

sure and conserve existing game populations.

Human Resources

STUDY AREA

9. The study area contains the eastern edge of Council Bluffs.

This area is undergoing increasing urban development.

POPULA’IION CHARACTERISTICS

10. Council Bluffs has experienced a steady population growth

over the past 30 years as shown in table Cl—i .

Tabl e Cl—!
Historic Population
Council Bluffs , Iowa

Year Persons

l9)~0 141,1439
1950 145,1429
1960 55, 6141
1970 60,3148

Source : U.  S. Censu.; of Population; 19140, 1950, 1960, 1970.

C—li
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INCO M E

11. The 1970 census indicated that the median family income in
Council Bluffs was $9, 6~ 14 compared to ~9,356 in Pott awattamie

County and $lO ,2014 in the Omaha—Council Bluffs  S~’SA. Fam ilies

with incomes under the poverty level accounted for ~.3 percent of

the families in Council Bluffs compared to (.14 percent in Potta—
wattamie County and 6.~ in the SMSA.

Development and Economy

12. The study area contains many sites that would be attractive

for residential develop~’ient. Certain of triese sites are currently

being developed along established transportation corridors. The

“Comprehensive Regional and Urban Area Plan” by the Council Bluffs

Metropolitan Area Planning Co~tmission has divided the study area

into nei ghborhood zones and has projected populations for these

zones. This report was used in projecting y’pulation and land use

for the area.

POPULAT!O1~1 PROJECTIONS

13. Seven neighborhood zones are located in the study area and

are shown in table C1—2. The projections are for 1985.

C-5
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Table Cl—2
Neighborhood Population Projections
1985 — Mosquito Creek Study Area

Number Name 1985 Population

17 Bennet Avenue 3,li60
18 Indian Hills 1,353
23 Glendale 1,692
214 Iowa Western 2 ,272
25 Mossuito Creek 2,083
26 Valley View 1,222
27 Longview 2,058

Total 114 ,114 0

114. In addition to these neighborhood zones, a major residential—

commercial development is being planned in the study area to the

northeast of the Council Bluffs planning area. This development

would r~ar1y double the study area population.

LAND USE

15. The ~-1osquito Creek flood plain is relatively narrow and

currently undeveloped . The neighborhood zones flank the flood

plain. If these zones develop as planned, pressure to develop

un.~oned portions of the flood plain would increase. This would

result J.n increased flood damages in. the study area.

C—6 
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PART II

PROBLEMS AND NEEDS

1. The purriose of this section is to summari7.e the water re-

source problems and needs relating to flooding , erosion, drainage,

and irrigation of Moscuito Creek within Pottawattamie County. This

section also provides information on existing plans and improve-

ments in che area . As an indication of re1at~ve flood hazard ,

figure B~—1 de~’ines the flood potential by frequency of occurrence

in years. The Corns of Engineers has not made any prior studies

of the Mosquito Creek basin ’s water resource problems.

Existin g Plans and Improveme nts

2. Apmroximatelv three— fourths of the kosqu~to Creek channel

was straightened and improved by local interests during the early

1900’s.

C—7 
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3. A channel and levee flood control project was constructed
by the Corps of Engineers along the downstream end of Mosquito

Creek as a part of’ Missouri River Levee Unit L~~~ L4. A 3.8 mile

section ~f the Mosquito Creek channel was enlarged ; this alignment

extends from the Missouri River upstream to Highway 375 near the

bluffline. Missouri River tieback levees border both sides of

the Mosquito Creek channel . The project was designed for a capacity

of 12,000 c.f.s. from Mosnuito Creek with the Missouri River at

an elevation of ~ir( feet m.s.1.

li • A watershed work plan for that portion of the Mosquito

Creek dr~.inage area within Harrison County was prepared by the

Soil Con~.ervation Service in April l9~ 5. The drainage area con-

cerned covers 3b.3 square miles . A total of 5” grade stabilization

structures were planned; two are completed. Of the remaining 55

grade stabilization structures, 28 would have some detention stor-

age. They would control all of the major gullies in the project

area.

Flood Problem

5. The 1—percent or lOO—year flood would inundate the entire

Mosquito Creek valley floor aloni~ the downstream reach of the

creek . The 100—year 4’lood outline is shown on plate C2—1. Devel—
oprnent ir- the Mos iu i t o  Creek flood p lain is almost entirely agri-

cultural ; the only excention is a narrow belt  of trees along the
stream. The valley floor is devoted to cropland , with corn the

C —8 
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most irr .portant crop. Minor urban encroachment , consisting of a

few buildings , has occurred at the towns of Portsmouth , Persia,

Neola, and Underwood , Iowa. Other developments in the rural area

includ€ farmsteads , state highways, county roads , railroads , and

bridges. The channel section in the vic ini ty  of Persia and
Portsmouth is as large as the channel section in the downstream

portion of the basin. This , combined with the lesser drainage

area , reduces the flood threat in Harrison County ari d upstream

through Shelby County.

6. I’i the vicinity of Council Bluffs , Iowa , preliminary

estimates indicate that only a few residences would be subject to

the 100—year flood. Preliminary studies indicate that the stand-

ard project flood would Inundate a large housing development in

the vicinity of Franklin Avenue. In the event of levee failure

in the Missouri River flood plain, ~osauito Creek could flood an

area between Lake Manawa and Pony Creek , depending on the loca-

tion of the break . This area includes agricultural land , an oil

tank farm, a residential area around Lake Manawa , and a low—density

commercial area along Highways 192 and 275.

ST RE AMFLOW RECORDS

7. Streamfiow records for Mosauito Creek were collected from

19146 to 1969 from a water level recordin°~ gage located 2.5 miles
southeast of Council Bluffs. The gage was operated and maintained

by the Omaha District of the Army Corps of Engineers.

RUI~1OFF CHARACTER 1ST! CS

8. Floods on Mosquito Creek are caused by thunderstorms.

Thunderstorms with high intensity centers of limited extent are

C—9
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common durinE ’ the late spring and summer months and several severe

rainstorms have occurred. These local thunderstorms produce flood—

1mg of considerable magnitude. Ice jam and snownielt flood prob-

lems have not been seriouc on Mosquito Creek because flows are

ordinarily small in the winter and very little ice is formed. In

addition , the channel in the Missouri River bottom lands is

straight and is, therefore, not conducive to the forming of ice

gorges.

9. The long,  narrow basin and comparatively mild channel

gradient tend to reduce the potential for flooding. These factors,

however , are counteracted by the efficient channel work that local

interests created when they straightened the channel; the straight-

ening resulted in steeper channel slopes. Flood peaks in the

vicinity of Council Bluffs can occur in 14 to 10 hours after the

start of heavy rainfall. The peaking time is longer when storm

centers are farther upstream iii the basin.

10. The Moscuito Creek channel is quite uniform throughout most

of its length in the hill area. It is generally trapezoidal in

section. Bottom widths range from about 30 to 60 feet, top widths

from 100 to 150 feet, and depths from 25 to 35 feet . The gradient

is about 5 feet per mile. The minimum channel sections are esti—

mated to have a capacity of about 15, 000 c .f . s .,  which would carry

a 5—percent to 7—percent probability discharge in the downstream

one—hal ” of the basin. Flows are carried from the bluffline of

the Missouri  River to the Missouri River by a leveed floodway

which nas a length o~’ 3.6 miles and a slope of 2 feet per mile.

F].oodf’lows at the b~uf’f1ine are contained within the channel to

the mouth , unless levee failures occur because the floodflows

exceed the channel capacity .

C—l 0



11. An average 1—hour unit hydrograph for ~1oscu to Creek was

derived from strea~nf 1ow records o f’ five storras at the Mosquito

Creek gage location. This unit hydrograph has a peak discharge

of lb ,000 c.f.s. and Snyder ’s hydrograph coefficients of C~ = 0.79

and C = ~.P6. These 1—hour coefficients were used to compute

the unit hvdrographs for areas within the Mosaujto Creek basin

varyin9 it~ size from 10 to 2140 square miles .

DISCHARG E-PROBABILITY
12. The discharge—probability curve for the Mosouito Creek

gage location is shown on plate C2—2. This curve was developed

using the log Pearson Type III distribution with 21 years of

stream discharge records. Expected probability arid partial dura-

tion adjustments were anolied to the frequency curve.

STANDP.RD PROJECT FLOOD

13. The standard project flood peak discharge for the gage

location is estimated to he 514,000 c.f.s.

HISTORICAL DAMAGES

i14. The only floods on Mosquito Creek, which were recorded and

for w1ii’~h damage surveys were made , occurred or. ~~ and 22 June l9L7.

The first recorded flood , o~
’ moderate magnitude , occurred on 1~ Jun e

l~’147. The floodwaters on Mosquito Creek broke the right—bank levee

east of Lake Marawa, spread westward to near tne east end of’ the

lake, and thence spread southward to the M issouri  River . Flooding

began at 1 p.m. on 12 June. Near flood stage occurred for about

C-li
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6 hours , after which recession was rapid. No stages or discharge

measurements were taken for this flood as it was of only moderate

magnitude. Approximately 1,000 acres of croplands were flooded

to a shallow depth. This was sufficient , however , to cause severe
damage io crops . Some damages resulted to fences and to county

roads. No f’armsteads were flooded and there was no loss of human
life or of livestock. - - 

-

-i
15. The storm of 22 June l2~7 caused severe flooding on the

N~~’hr .abotna River and other streams in the Council Bluffs area.

The storm produced about 2 . 5  inches of rain over most of the basin.

The rainfall over that portion of the area between Underwood and

Council Bluffs, however, was considerebly heavier , averaging he—

tweer. 3 ax i 4 inches. As a result of this excessive rainfall over

the dowiistrearn part of the basin , a sharp neak with a flow of

7,500 c.f’.s. occurred about 14 p.m. The stream then receded

slightly before rising to another crest of 7,500 c.f.s. at 10 p.m.

16. During the 22 June flood, overbank flow occurred along the

downstream reaches of Mosquito Creek in the vicinity of Highway

)7~~. In the hilly portion of’ the basin , overbank flow extended

f ron ~~‘) - ~ to 1,500 feet in width , and i~: some places covered the

en~ ire v~ iiey floor. Iri the flat Missouri River flood plain , the

.~~ ers spread as much as a mile from the Mosquito Creek channel .

~: stare o~ ]R.7 feet was recorded on 22 June near Weston ,

:oJ~~. ~ r P  cn~~~~i.’~ stat ior on ~oscuito Creek had been installed

. . v~~~r , hence rio adequate records existed for comparing
‘. ‘~~ “1oo~ c of’ previous years. 1,ocal residents stated ,

• ~~~ ~‘1ood Y ~~ June was consi derably higher tha n
- -i r ’  h~~ t. a~~eared relatively moderate as compared

- ~~ ~
. 
~e1 Or. this stream many years before.
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’(. A total area of apnroximately 2,200 acres of land was ir in—

dated on 22—fl~ June. This area included only a smal l portion of

the area inundated on 12 June. Considerable damages resulted to

crops an-I fences, to seven county and hirhway bridges spannir ~~
the che:iniel , and to 2 miles  of county roads . The levees along

Mosquito Creek sustained a 100—foot break and considerable eror-~ or

damage. Within the limits of Manawa Park village , 20 business

places were damaged. The yn rds of 814 residences were flooded ,
20 homes had basements filled , 10 homes had water on the first

floors , and 5 families , tota l l ing about 20 oeonle , moved out.

flud ~as deposited in the streets and alleys of the village of

Manawa. A large oil and gasoline bulk storare plant and distri-

bution i~ystem for pinelines into Iovr~, Nebraska, and Missour i

was also flooded; this caused cessation of all activities for

145 hour s and caused a tremendous indirect loss , as well as con-
siderabl e direct damage , to the installation.

13. A summary of damages resulting from tu e floods on Mosciuitc

Cree’ duriri~ 27— 23 June 19147 is presented in table C2—l.

19. ~. siunmary of’ the avera~e annual and otential flood damages

is giver in table C?—2. The table includes the reach from the

mouth tipstrearn to the town of Portsmouth.

C—l 3
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Table C2—l
Flood Damages—Mosquito Creek

22—2 3 June 19h7

Area Flooded:

l,50C Acres Cropland

~00 Acres Hay and Pasture
10 Acres Municipal
90 Acres Waste and Rights—Of—Way

2 ,200 Acres Total

Damages:

Municirial
Village of Man awa and Park $ 12,300

Agriculture 67,300
PransDc rtat ion
Railroads ~l,O0O
Highway s 2 ,000
County Roads 17,1400 20,J400

Levees and Channel Erosion 27,000
Oil Storage and Distribution Plant 8,300
Indirect and Miscellaneous
Oil Storage and Distribution Plant 743,000
Others 10,000

Total Damages , Mosauito Creek $888,300
Indirate~ Land Damage In Flood Plain Based Or.

Soil Conservation Service Data ~3(6,6O0

Table C2—2
Flood Damage Summary

Mos quito Creek

— 
Flood Damage

Upstream from Downstream from
h ighway 375 H ir ~hway 375

i—P e rcent Flood ~i ,~ 60 ,Oo0 0
Standard Pro.iect Flood 7 , h iOO ,000 $8 ,350 ,000
Average Annual 59,150

C—lb
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Other Problems and Needs

20. GLi ly erosion is the major problem in the basin. Studies

were maae by the Soil Conservation Service for the central por-

tion of the Mosauito Creek basin in Harrison County. The gullies

in this area ranged in width from 10 to 100 feet and in depth
from 4 to 30 feet. In addition to land voiding , depreciation of

adjacent lands, arid increased cost of farm cperations, damage

also occurs to fences, roads, bridges , and cuiverts.

21. Excessive sheet erosion has occurred on many of the slop-

ing cropland areas of the basin. Land treatment measures in-

stalled in recent years have corrected this problem on portions

of the eropland area. The present rate of sheet erosion in the

central Mosquito Creek basin, averaged over the entire upland

area, was estimated to be 9.6 tons per acre per year.

22. Sediment deposition from gully and sheet erosion causes

filling of some of the lateral outlet channels that cross the

Mosauito Creek bottom lands. These deposits have been removed

periodi :ally and qui te  f requent ly  in certain portions of the

chann€ls.

23. The main channel of Mosquito Creek was straightened to re—

duce drainage arid flood problems. Deeperii-~r and wideninc by

erosion then took place. The channel banks are now covered with

vegetative growth arid the main channel appears to be stabilized .

Some drainage problems exist along Mosouito Creek jr the Missouri

River flood plain due to the flat topograp hy.

C—15
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24. Soil Conservation Service land treatment arid structural

measures in the Mosquito Creek basin in Harrison County, accord-

ing to SCS estimates, would eliminate direct gully erosion damage

arid would reduce sheet erosion by 35 percent or 6.3 tons per acre

per year .

Improveme nts Desired

25. Tb public meetings have been held specifically for the

Mosquito Creek basin. The flood plaim is almost entirely agricul—

tural. Available local land use plans show that the Mosquito Creek

flood plain should be preserved as open space for the purposes

of recreation or agricultural production.

C —16
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PART lU

FORMULATING A PLAN

1. This section presents a discussion o~ the possible solutions

considered and the basis for selecting the final plan . In formu-

lating a plan, it was imperative to consider all appropriate alter—

native plans. Such alternatives were then screened to arrive at

the plan that best responds to the problems and needs of the area.

Possible Solutions

2. Several alternative measures to satisfy the problems and

needs cf the area are possible ; however, some of these measures

are not practical or economical . The possible solutions may be

divided into the two broad categories of nonistructural  ari d

structural measures. Nonistructural measur!s include insurance,

C—l7
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zonin g.., building code regulations , flood proo fing of both indi-

vidual buildings and single land tracts , and permanent evacua—

tion of flood plain areas. Possible structural measures include

reservoirs , channel and levee improvements , diversions, and corn—

binations of these. Also, a combination of nonstructural and

structural measures is possible. Nonstructural measures are not

intended to reduce or eliminate flooding , but are intended to

regulate the use and development of the flood plain, thus lessen —

ing dazrnging effects of large floods.

i~ON ST RU CTURAL MEASURES

Fl OOD IN 2U RANCF

3. The flood insurance program provides compensation for people

located in participating areas. It does not reduce damages to

existing development. The program primarily involves improvements

located below the 1—percent flood level in urban areas . Only

buildings can be insured. On Mosquito Creek very few urban build-

ings are located within the 1—tercent flood area. The bulk of

flood c’amages at the 1—percent flood level are to crops and bridges.

Thus, the prorram would have little benefit in the basin. Most of

Mosquito Creek lies in a rural area which is not subject to regula-

tion.

ZONINC .

4. Zoning could prevent damage to future developments in the

flood plai n, but would not protect existing development. Most

of the Mosquito Creek flood plain is undeveloped and rural in

nature. Zoning would be beneficial and best enforced in the

Council B l u f f s  area.

- - _ _ _  . . -



FLOOD P~ 0OFIN C

5.  Flood proofing to protect against the lOU—year flood would

reduce damages to residential and nonresidential buildings , but

would be expensive and socially objectionable. In addition , most

of the urban development that would be affected by the standard

project flood is already above the 100—”ear flood elevation.

Rural dan~tges would not be decreased. Existir~ development would

not be re~uired to flood proof under flood insurance program rer-u—

lations, and future flood proofing woula be the financial responsi-
bi l i ty  of ir~dividuals who build in the flood p la in .

FLOOD FORECASTIIJO

6. Peaking times on Mosnuito Creek are from ~. to 10 hours.

Effective flood forecasting would reduce the risk to human l i fe ,

but little property could be evacuated . CrotIs and transportation

facilities would not be benefited.

EVACUATIOi~
1. Permanent evacuation of t u e  1—percent flood plain areas would

reduce the rural damage potential . Most of the exis tinr~ urban

properties are located between the l—nercerit flood and standard

pro.lect flood zones. In Pottawt~t tanie County , 18 residences , and

5 commerc~ ’l hi i l ’ 1i~’’s would have to be relocated. Also , 3,70fl

acres of agricu,lturaj, lar.~ would hnve to be purc!’ased. Bridges and

transportation routes would not be orotected . At an estimated cost

of more than ~~,O0fl,OOO , evacuation would be 1n ’easihle .  In addition ,

3,700 acres of agricultural land would be renoved from production.

C— i 9
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NO ACT ION

~~~. Under the no action alternative, it is assumed that the
flood ~.nsurance program would be adopted by local officials.

Future urban development would, therefore, ie limited to the

frInge of the 100—year flood area. Existing, development would

not be protected.

STRUCTURAL MEASURES

LARGE DAMO

9. /. single , large dam on Mosquito Creek was considered at

various sites along the stream , as shown on plate C3—l . The loca-
tions were: 1 mile upstream from Portsmouth; near the Pottawattamie—

Harrison County line; just upstream from Underwood; arid just up-

stream from Chataqua. A dais located at these locations would

control 65, 116, 164, arid 211 square miles, resPectively, of the

2314 square miles ucstream from the bluffline. Each reservoir

studied would have the capacity to store the standard project

flood . The cost of these reservoirs ranged from about $8,000,000

to more than $lh ,000,000. All were economically infeasible. The

alternative reservoir sites would require from 2,000 to 4,000
acres of land and the flood control pools would extend 7 to 10

miles unstresin, thus occupying a considerable area along the

stream .

10. A combined network of the four large dams, shown on plate

D—h , ‘as also considered. The dam s would be located at the sites
described previously and would control area’4 of 65, 51, 148, and

47 sauare miles , for a total of 211 square miles . An excessive

portio:i of the flood plain would be taken up by the dams and

reservoirs. In the 41—mile reach along Mosquito Creek between

C-20
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the mouth and the Portsmouth damsite, the flood control pools

would occupy a ler.gth of about 21 miles. The combined cost of

the dan’- system was estimated at $30,000,000. This alternative

was also foun d to be economically infeasible.

SMALL r AMS

11. To avoid the mej or  relocations associated with the large

dam , a system of’ small dams was considered. To control all of

the significant side tributaries of Mosquito Creek, a network of

58 small dams would be reauired. IndividuaT~ dams would control

areas ranging from 0.2 to 12.6 square miles , with an average of

2.5 square miles and. a total controlled area of 1145 square miles .

The total system would cost about ~‘57 ,O0O ,O0O and is economically

infeasible.

DIVER S ION

12. Upstream from the vicinity of Weston , Iowa a diversion south

to Keg Creek or north to Pigeon Creek is technically feasible.

The diversion would require a dais on Mosquito Creek and about

5 miles of deep—cut channel . In addition to the expense of the

diversion , the flood hazard would be increased on adjacent streams .

CHANNEL I~ PPO VT~~F.N P2

13. Enlargement of the Mosciuito Creek cha’mel to carry the

1—percent flood was considered as shown o~i plate C3—:~. The pro~ —

ect would extend from Highway 375, at the head of the exis t ing

tieback levees, upstream to the town of Persia , a length of about

31 miles. The land required would be about 1400 acres , which is

less than that needed for the reservoir projects. The channel

improvE.rnent would cost about ~l8 ,OO0,O0O arid would involve

lengthening about 30 bridges . This alternative is also economic-

ally infeasible. C—21
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LEVEES

l~ . A levee project to contain the 1—percent flood was evaluated.

Because c~f the narrow flood plain , borrow for the levees would

have to be taken from excavation of the channel. The location

of the l&~vee project would be the same as that of the channel

project. The levee would require more land than the channel
project; about 700 acres would be needed along the main stem and

some additional land would be needed for tieback levees. By

combining channel excavation and levee embankment, considerably

less excavation would be required for the levee project. The

levee project was found to be economically infeasible, with an

estimated cost of about $19,000,000.

C0MBINATI0N~
15. In view of the lack of feasibility of the individual projects,

estimates for the various possible combinations were not made.

SUMMARY OF POSSIBLE SOLUTIONS

16. Nonstructural measures would greatly reduce future increases

in flood damage caused by unwise flood plain development. Exist—

ing damages, however, would not be reduced. Damageable develop-

ment below the 1—percent flood level is mostly rural in nature.

17. All of the structural alternatives evaluated were economi-

cally infeasible by wide margins. A summary of costs for the

alternatives considered is presented in table C3—1. All projects

have a benefit—cost ratio of about 0.1 or less. Because none of

the projects meet the economic criteria, an effect assessment and

the “Principles and Standards” comparison covering social and environ-

mental aspects were not made.

C—22



Table C3—1
Summary of Alternatives—Mosa’iito Creek

Alternative First Cost

100—Year Evacuation $ 8,820,000
Large Dais
Portsmouth Dam 7,800,000
County Line Dam 9,1450,000
Underwood Dam 11,970,000
Chataqua Dam 114,1400,000

14—Dais System 29,750,000
58 Small Dams 57,1430,000
100—Year Channel 18,210,000
100—Year Levees 19,190,000

Alternatives Considered Further

18. Tn view of the precedinp analysis , the no action alternative

appears to he the most favorable for further consideration .

Selecting a Plan

19. The rural portion of the Mosquito Creek basin could best

be pro ected by projects of the type constructed by the Soil

Conser-,atiori Service. In the Council Bluffs urban area , the

Mosquito Creek flood plain presents an opportunity for flood plain

management because most of its flood plain is undeveloped.
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SECTION D

INDIAN CREEK EVALUATI ON

PART I

RESOURCES AND ECONOMY

OF THE STUDY AREA

Environmental Setting and

Natural Resources

BAS IN DESCRIPT ION

1. Indian Creek drains an area of about 15 square miles. The

downstream two—thirds of the basin Is the study area. This
area is subject to land use changes due to the growth of Council
Bluffs , Iowa.

2. m ilan Creek is a minor left—bank tributary of the Missouri
River .I .ying entirely within Pottawattamie Coui-~ty. The stream
originates about 14 miles north of the city limits of Council
Bluff 3 and flows in a southerly direction through the city . The
basin is about 11 mIles long, varies from 1 to 5 miles in width ,
and has a total area of approximately 15 square miles.

D—l
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3. U. S. hirhways and State routes in the study area include

U. S. Highways K , b A , 59, 75, and 775; Iowa State Highways 614,
1 3 ,  )~~, 192, and ~I~~; and Interstates 

2Q and 80. Railroad trans—

por ta t ior i  ~s provided L i  (~h~ cavo and North Western Transportation

Co. ;  Burl ington Northern , ~rc .; I l l i n o ia  Central  Gulf Railroad ;

Norfolk and We~ tern Railway ~n .; Chicago , Mi~ vaukee, St. Paul and

Pacl’~ir~ Railroad ; (‘hi’ni ’c , ~nck Tslan-1 and Pacific Railroad; and

the Union PaciNr ~- a 1r (H- , . ‘ -~~-~-.-rcial air transport facilities

are available a. the rei ~r’- ~ii~ah~ 
‘A ui .cir~a1 Airport , Eppley Air-

field. The Council dl~~
’
~: air :’ rt ~t-

’- - — d r.tes nrivate aircraft.

IISTOR IC~L-~\RCHLULO 6ICAL FL~-\WRES

i . Council Bluff: ha’ a n i c~ h - ~t-’ri-al neritape related to

the rai l roads , L~ewis arid ~1ar~~, and the  Morm .ri migrations. Several

prehis tor ic  fi t~dlnc ’s have al so been uncovered in Pottawattamie

County; the findings include f’ossil bones and Indian artifacts.

~1ATURAL RESOURCES A ID [iN I RorI!IENTAL CHARACTER 1ST I CS

5. The Indian Creek basin is characterized by deeply—cut stream—

beds with steep channel side slones alone the upstream portions

of the basin.  At the northern edge of Council Bluffs , Indian

Creek enters an oPen concrete channel. Indian Creek flows are

carried by a covered underground concrete channel beginning at

East Broadway and continuing through the Council Bluff s

business district. Near the West Broadway viaduct between 10th

and 114th Streets , the underground channel emerges ; Indian Creek

then flows south in a concrete—lined channel . At 16th Avenue
the concrete channel ends , and streamfiows are carried between

Missouri River tieback levees to the Missouri River.

D—2
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6. Ver’etation for wildlife within toe In~~r~r. ~‘ree~ ~~~~~ ~s

primarily limited to areas along the watercourse ar~ outs . le t r ~e

ci ty of Council Bluf fs . Species of woody V et~it~~r— r. f~ ur~ ir.

the basin irrci’~de cottonwood , box elder , mulberry , w~ l1ow , green

ash , silver maple , American e~m , walnut , arM cedar . Mett le ,
ragweed , chockecherry , rooseherry , honeysucTje, timothy , wi]d

rye, brome, clover , and foxtail are shruh and prass species found
in th~ basins.

7. Game birds and ar.irrals inhabiting the basin include whitetail

deer , bobwhite, nuaji, cottontail rabbits , fox squirrels , and
pheasants. Non~’anie species include fox, cc~yote, raccoon , mink ,

weasel , muskrat , opossum , sku nk , and the common species of moles ,
shrews, ground squirrels, field mice, and rats. Common resident

birds include the yellow—shafted flicker, downy woodpecker, blue.lay ,

black—capp ed chickadee , robin , cardi nal , and American goldfinch.
Woody vegetation along the watercourse attracts numerous species

of warblers, orioles, sparrows , thrushes, hawks, and owls during

spring and fall migrations. Nunerous bird species such as the

red—hea.ded woodpecker , eastern phoebe , cardinal , catbird , robin ,
and brown thrasher find habi tat  in the basin suitable for nesting.

Waterfcwl are found occasionally in the basin. Although many

specieb of birds are c’nimon to the basin , no rare, endangered , or

unique species of birds are known to inhabit the basin.

8. The game populations within the basin have been decreasing

the past few years , pr incipal ly due to decreasing habitat. During

this same period , the number of hunters has been increasing, re—

sultin’~ in a very heavy huntin~ pressure. The posting of land

by pri-~ate owners to prohibit hunting has helped to reduce the

hunting pressure and conserve existing game populations.
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Human Resources

STUDY AREA

9. The study area contains the northern and central portion of

Council Bluffs . The northern portion is unde”going increasing

urban development, while the central portion is completely devel-

oped.

POPULA T I O~ Ci-~ARACTER 1ST 1 CS

10. Council Bluffs has experienced a steady population growth

over the past 30 years as shown in table D 1—l.

Table Dl—l
Kistoric Population
Council Bluff.. , Iowa

Year Persons

19140 141,1439
1950
1960 55, 6141
1970 60 ,314 8

Source: U. S. Census o~ Population; 1914 0 , 1950 , l9KO , 1970.

I ~ICO~’iL

11. The 1970 census indicated that the median family income in

Council Bluffs  was $9, 6214 compared to ~9 ,35( in Pottavattamie

D— 1s 



County arid $lO ,2014 in the Omaha—Council Bluffs SMSA. Families with

incomes under the poverty level accounted for 8.3 percent of the

families in Council Bluffs , compared to 6.14 percent in Pottawattamie
County and 6.8 percent in the Omaha—Council Bluffs SMSA .

Development and Economy

12. The northern portion of the study area contains many sites

that would be attractive for residential development . Certain of

these sites are currently being developed along established trans-

portation corridors. The “Comprehensive Regional and Urban Area

Plan” by the Council Bluffs Metropolitan Area Planning Commission

has divided the study area into neighborhood zones and projected
populations for these zones. This report was used in projecting

population and land use for the area.

POPULAT I ON PROJECT! ONS

13. El~ht neighborhood zones are located in the study area in

addition to the exist ing fully developed areas . Approximately

10,000 persons are currently located in the developed central

portion of the study area. This figure is expected to remain con-

stant. Projections for the undeveloped portion of the study area

are presented in table Dl—2 by neighborhood zones.

D—5
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Table Dl—2
Neighborhood Population Projections

1985—Indian Creek Study Area

No. Name 1985 Population

11 Harr ison 3,668
114 Madison 3,978
15 Pusey 2 ,1405
16 Lincoln 3,073
19 Hoover 2,795
20 Lewis & Clark 2,14140
21 Lake Central 510
22 Cunn 2 ,825

Subtotal 21,6914

Developed Portion 10,000

TOTAL 31,6914

LAND USE

114. The flood plain through the northern portion of the study

area is extremely narrow. Development in the neighborhood zones,

however,, is already encroaching into the flood plain. As these

neighborhoods continue to develop, flood damages will increase.

15. The flood plain in the central portion of the basin is very

wide. This portion is fully developed and the flood damage poten-
tial is extensive. There is essentially no room for further develop-

ment in this portion of the flood plain. Many of the homes and

businesses in the area are older , dilapidated homes . Redevelop-

ment efforts in the area without flood proofing or protection would

— result in higher flood damages than are currently present.

D-6
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PART II

PROBLEMS AND NEEDS

1. The purpose of this section is to summarize the water resource
problems and needs relating to flooding, erosion , drainage, and
irrigation of the Indian Creek bas in .  This section also provides

information on existing plans arid improvements in the area. As an

indication of relative flood hazard, figure B2—l defines the flood
potential by frequency of occurrence in years.

2. A letter renort submitted by the Kansas City District Engineer

in June of 1933 resulted in the authorization of improvements for

fl ood control on Indian Creek. This project, however, was constructed

by t ne city of Council Bluffs with  the aid of a Federal grant under
the emergency work relief program.

3. After some d i f f icul t ies  were experienced near the outlet of
the improved channel , the Board of Engineers for Rivers and Harbors
in a report published as House Document 577, 76th Congress, 3d

Session, recommended extension of the improved channel of Indian

Creek to the Missouri River , at a cost of $18,000 . This extension

D-7
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was authorized by the Flood Control Act approved 18 August

19141, but the plan was superseded by a plan presented in House

Document 1475, 78th Congress, 2d Session, authorized by the Flood

Control Act approved 22 December 191414. This plan recommended the

realignment of the downstream portion of Indian Creek to provide

a new location for its mouth.

14. In October 19146, the Omaha District of the Corps of Engineers

forwarded a review report on Indian Creek. The report recommended

diversion of Indian Creek by a dam at the north edge of the Council
Bluffs city limits and an open—cut channel westward to the Missouri

River. The report was returned to the District Engineer for

restudy on 25 October 19514 by the Chief of Engineers because of

objections by the Iowa Natural Resources Council . A review report

on Indian Creek was made by the Omaha District in April 1961; it
recommended a dam on Indian Creek at the north city limits of

Council Bluffs. This dam would store the maximum probable flood ,
in conjunction with upstre am erosion and sediment control measures

that were to be constructed by the Soil Conservation Service . The
Indian Creek dam was authorized by the Flood Control Act of 1962 .
The project was classified “ inactive ” on 2 July 1968 . A 5—year
limitation letter was issued on 12 December 1968 . Pr oject authori-
zation expired on 12 December 1973.
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Existing Plans and Improvements

5. Since 1056, the city of Council Bluffs has constructed various

improvements in efforts to alleviate flood problems caused by
Indian Creek . In l93(, under a Public Works Administration loan and
grant , the city constructed an improved channel consisting of :

• An open concrete channel about 8,600 feet long from the north
city limi s to Frank Street ;

• A covered concrete channel more than 7, 300 feet long from

Frank Street to Broadway and 13th Streets;

• An open concrete chennel about 5, 800 feet long from Broadway
to 114th Street at 16th Avenue ; and

• An c’pen eart h ditch about 16 ,000 feet long from 16th Avenue
south and southwest to an outlet at the Missouri River near the
Highway 275 crossing.

6, Af ter diff icul t ies  were experienced with the open earth

ditch , prior to l9L~( , the ci ty closed off that part of the earth

ditch south of the city l imits  and diverted the flow more directly
west to the Missouri River in a di tch along 2~)th Avenue .

7. As part of the authori- ’ed Missouri Liver Levee Project , a
fl ood protection plan was developed for the ci ty of Council Bluffs .

The outlet of Indian Creek yi~~ relocated b: t~e Corps of Engineers
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in 19149, so that the Indian Creek channel carries flows south from

29th Avenue to the Missouri River and passes on the vest side of

Lake Man ava. The new channel outlet was located 5 7  miles down—

stream from the old outlet in order to reduce the effect of back-

water in the creek channel . Levees that were constructed on both

sides of the channel tied into the Missouri River levees. The

earth ch~uinel , from 16th Avenue to 29th Avenue , was cleaned out

and enlarged to conform to the standards of the relocated channel.

This outlet was designed for 6,000 c.f.s., which was the maximum

expected to be delivered after the floodwaters spread out and

attenuated within the city.

8. In 191414, the West Pottawattamie County Soil Conservation

District was organized. Many of the farmers in the watershed are

participbting with the Soil Conservation Service and the District

in framland treatment measures. In October 19148, the Soil Conserva-

tion Service completed a survey renort of the upper watershed which

recommended a program of runoff retardation and soil erosion pre-

vention. A watershed work plan was prepared in February 1961.

Structural measures consist of 15 structures, including six drop

Inlet str uctures, seven chute spillways, and two box inlets, along

with strvctural waterways and general land treatment measures.
Several of the structures have been completed and contracts were

let in early 1975 for construction of the remaining structures.

This project will do much to reduce erosion and sediment but will

have little effect on major floodflows .
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Flood Problem

9. N urierous damaging floods occurred pr ic~r to the construction

of the çresent concrete channel in l9~~ . Since that tine several

1arp~er Ji sch~rges have occurred , but because of the increased channel
capacity , less overflow occurred and f1oodin~ was not as extensive

as voulci h’~ve been expected for sonie of the earlier floods. However

the flood of 20 June 19h2 w’ts the 1ar~est ever experienced in
Indian Creek and the flood of 22 Jun e 19147 wan nearly as great.

10. Ave~jlab1e records jz iicate that at least lb floods have

Occurred since 1~ h3. Table 1)2—1 shows historic flood data.

Table D2—1
Historic Flood Damages

Indian Creek Basin

Year Date Comments

1883 5 and 6 June Largest flood until 1903
1903 2(~ August Over bridges from ~th Street to 15th street
1909 5 July 75 blocks flooded west of 6th Street
1923 ?~ September !1i~ hest stages of record in business

district; heavy damage as far east as
Bryant Street

l~ 3? 25 June Over 2 inches of rain in less than 1/2 hour
1935 214 June Greatest flood since 1~ :
1914 2 20 June Largest flood of record
19~.7 22 June 1148 city blocks flooded

Minor Damaging Floods

Year Date ~~ar Date

1898 ° Jun e l9fln :~ t~ June
1890 6 July 1917 15 June
1901 27 September l9~ 8 1 September
1903 214 August 1~k5 6 and 7

September
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STREAMFLOW RECORDS

11. Stveainflow records for Indian Creek have been collected

since 19149 from a water level recording gage located at 2700 North

Broadway in Council Bluffs. This gage is operated and maintained

by the Omaha District of the Army Corps of Engineers and the gage
has an automatic starting device to record p.11 above normal flows.
The channel in the vicinity of the gage is concrete and it provides

a permanent control that is free of vegetation. The channel is

straight for about 1400 feet upstream from the gage and it is straight

for about 300 feet downstream from the gage; therefore, at high
stages the flow is fairly smooth. The U.S.G.S. established a wire

weight gage in July 19514 on Mud Hollow Road at the north edge of

Council Eluffs. This gage was replaced by a water stage recorder

in April 1955 arid it has provided a continucus record. Estimated

peak discharges are available for three previous floods; these

include 19142, with a. peak discharge of 6,~oo c.f .s. ;  19147, with a

peak ziis-,harge of 5,000 c.f.s.; and 19148, with a peak discharge

of 14,ooc c.f.s. On the basis of 7 years of record, the average

annual runoff is about 970 acre—feet per year.

RUI4OFF CNARACTER ISTICS

12. The basin has an efficient channel and a steep channel
gradient that results in a quick concentration of runoff. An exam-

ination ~f Indian Creek flood hydrographs indicates that the stream

normally peaks wi th in  2 hours from the beginning of each heavy

burst of rainfall. The stream has experienced high discharges re-

sulting from high—intensity , short—duration rainstorms. Due to

the small drainage area, the volume of each flood is small compared

to the peak discharge, and when the stream overflows its banks , the
peak is dissipated on the flood plain within the city. Snowmelt
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floods have not been a problem on this stream because of its small

drainage area. Some of the rainstorm floods that have occurred

in the basin are discussed in the following paragraphs.

13. As a consequence of the small basin area and the steep
dissected terrain , Indian Creek floods are of the flash type, with

fast peaking times and high discharges. Flood peaks are reached

in 1 or 2 hours after the start of runoff. The upstream portion

of the basin is hilly and runoff from this area, about 10 square
miles, is responsible for flood peaks. The channel is deeply

entrenched , with a steep gradient , and has been adequate for all

floods of record in this area. In the upstream portion of the

basin , the valleys are narrow and the overhank area is limited.

A number of suburban homes, farm s , and road crossings are located

in the valley bottoms . All recorded flood damages have occurred

within the city of Council Bluffs. An outline of the area esti-

mated to be flooded by the 100—year flood is shown on plate D2—l.

An open concrete channel begins at the Council Bluffs city limits.

Upstream from Oak Street , the overbank area is narrow and predom-
inantly residential. At Oak Street, however , floodwaters emerge

onto Broadway, the Drincipal business street. The valley continues

nar:ow from Oak Street to Main Street. This reach is occupied

by numerous small business establishments and some residential

develoTment. Between 2nd Street and Main Street, a major shopping

center rtructure or superblock is under construction ; it will

occupy about 600 feet of the estimated 800—foot wide flood area.

Normal flows would be carried by the covered concrete channel,

but high flows from flooding woul d continue down the Street to

Main Street. Here the valley opens abruptly into the broad flat

Mis.iouri River flood plain . In many places , it is as much as 14

feet be~ov the top of the channel walls. This flood plain acts

D—]. I 
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as a ponding area for the overflow and , as a resul t , all of the
moderate floods inundate essentiall y the same area. Flood depths
in this area are relatively shallow . The broad flats west of

8th Street quickly dissipate the floodflow and downstream from

29th Avenue, the creek seldom exceeds bankfull stage.

UNIT IIYDRUGRAPI-I

ih. A 15-minute unit hydrograph was developed from the storm of
30 April 1051 on Indian Creek. This event was selected because
the rainfall was uniformly dintributed over the basin and the
runoff-producing portion of the storm was short and veil isolated .
The 30—i-ninute and the 1—hour unit graphs were determined from the

15—minute unit graph. The 15—minute unit graph was checked by using

it to reconstruct several other floods that had occurred in the

basin.

DISCHARGE PROBABILITY

15. The discharge—probability curve for the Indian Creek gage

location is shown on plate P2—2. This curve was developed by the

Log Pearson Type III distribution using 16 years of gaging records

and estimates for the maximum discharges from four historical floods

that occurred in the years 1923, 19142, 19 147, and 19148. Since the

first flood occurred in 1923, the two largest historical events

were plotted on the besis of a 50—year record. Expected probability

and partial duration adjustments were applied to the annual series

frenuency curve.
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16. The standard project flood peak discharge for the gage loca-

tion is estimated to be 16,000 c.f.s.

Fl IS FÜR I C~L DA~- 1AGES

17. An oitline of the history of some past floods is presented

to indicate the nature and magnitude of the flood hazard.

18. Velocities can be very high in the upstream reaches of the flood

area. In the flood of 28 September 1923 , there were many accounts

of automobiles being washed downhill and demo2ished , and sections of

pavement were ripped from the streets of Council Bluffs.

19. The flood of 20 June 19142 was the la.rge~ t ever experienced
on Indian Creek . This storm was local in nature, but it produced

intense p’~ecipitation at scattered locations in eastern Nebraska

and western Iowa. The Omaha Weather Bureau Station recorded 3.148

inches of precipitation from 11 p .m.  on 19 June to 6 a.m. on 20

June . The storm was very intense with 1 inch occurring during a

15—minute period , 1.8 inches occurring in 30 minutes , 2.1414 inches

occurring in 1 hour . and 2.714 inches occurrirg in 2 hours. The

heavy dovapour resulted in a peak discharge of approximately 6 ,500
c.f.s. near the north Council Bluffs city l imits .

20. The floodwater stage was about 6 feet higher than the top

of the closed conduit upstream from Frank Street , and floodwaters

flowed on top of the conduit , overtopped the left bank of the channel,

and flowed down the principal Broadway thoroughfare . Water in the

closed conduit flowed with such pressure that- the deck of the

7th Street Bridge was raised several feet . %qater depths throughout
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the area downstream from Bryant Street were shallow , in many
places riot over the street curb. Some damage also occurred in the

upstream portions of the concrete—lined channel. A later resurvey

of the area indicated that recurrence of the 19142 flood would

inundate about 1,520 residences and 160 business establishments.

Nearly all of the railroads and streets in the flooded area would

require extensive cleanup to remove the thick deposits of silt,

and sewer and utility service would be disrupted.

21. On 22 June 19147, the Indian Creek basin received 3.33 inches
of rain in 12 hours; this caused the stream to leave its channel and

flood store than 500 acres in the central part of Council Bluffs.

The flccd of Jun e 19147 had an estimated discharge of 5, 000 c . f . s . ,

considerably less than the June 1914? flood. The downstream por—

tion of the channel was badly silted , and as a result , the channel

capacity was exceeded ari d the depth of flooding almost equalled

that of 1 142 . After  a detailed survey , damages from the 19147 flood

were estimated and they are shown in table D2—2. The price level

is that exist ing at the time of the flood .

Table D2—2
Damages—Flood of 22 June 19147

Residences — 6(~5 lawn s and basements $108 , 300
106 flooded on first floor 89,000

Commercial concerns — 31 17,800
Streets , sewers , and water mains 145,500
Public utilities 14,000
Railroads i14,60o
Miscellaneous 143,800

Total $323,000
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~1AJOR FLOODS

22. Floods greatly in excess of the ~-hanne~ capacity upstream
from the closed condui t  would resul t in t~ e excess flow running

down Broadway through the heart of the business district.

The stream valley along Broadway is very conf in ing  and a flood of

standard project flood magn itude would send a floodwave at high

veloci t~’ down the principal business thoroi~vhfare . The flood

denths woul d be increased due to backwater at the new shopping

center.  The peak would be reached abo’ ~ 1 hour after the stream

overflowed its channel , givin~ very little warning of the impending

disaster .

23. Such a flood would damage the larger commercial establishments

of the city , located princiipally on Broadway and Main Streets. The

overflow would spread out on the flatlands beyond Bryant Street.

A stan-lard oroject flood would cover an area greater than any

historical flood. A major DortiOri of this increase would be in

the area to the west of Main Street , where the waters would spread

to abo’ft 26th Street. The volume of floodwaters would be insuffic-

ient to cause extensive flooding west of this point. The hydraulic

aspects of the flood problem on Indian Creek are complex and a

flood plain information study is underway to obtain new cross

sections and a current analysis of the flood hazard. Based on

the standard project  flood out l ine develooed for the l9t ~l survey

report on In d ian Creek , it was estimated that  damage would be

sustaiiied by about 770 commercial establishments , including most

ma lor ;~etail outlets; ~,1io residences ; and most of’ the railroads

serving the c i ty .  An area of more than 2 ,000 acres, mostly in the

flat  Missour i River flood plain , would be inundated.
D—17

-
—-- - -- - - -~~~~~~~~~~~~~~~~~~~ - -~~~~~~~-- - -- - - - - - -~~~~~~~ - - ~~~~~ - -



2 14. Urban damages in Council Bluffs result from the combined

effect of inundation and excessive sedimentation . Inundation

damage, in addition to that caused directly by the rloodwaters,
includes the loss of business for commercial or business firms,
flood fighting, cost of cleaning up the extensive deposits of

mud left by the receding water s , and other incidental damages

caused by high water . Deposition in the channel downstream from

the covered section where the slone flattens abruptly has, at
times , decreased the available capacity by as much as 50 percent ,

materially affecting the flood frequency .

25. There have been no reports of loss of life attributable to
floods on Indian Creek , but many narrow escapes have been reported .

A flood of standard project rlood magnitude would, however , result
in a serious disaster . The sudden wave of water that would funnel

through a heavily developed business and residential area would

probably cause loss of life .

AVERAGE ANNUAL DAMAGES

26. Average annual flood damages were estimated using the flood
plain simulator and recent surveys of economIc develoTinent , current
hydrology , and hydraulic profiles ; it was assumed that the new
shopping center on Broadway was in place . A sensitivity analysis
was run using assumed channel capacities of 3,500 c . f .s . ,  14 ,800

c .f .s . ,  and 6 ,000 c . f . s .  for the reach downstream from the conduit
entrance . This is a reflection of uncertainties in sedimentation ,
channel maintenance , channel conditions , and hydraulic factors.
Average annual flood damages are presented in table D2-3.
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Table D2—~
Average Annual Flood Darna~es

Indian Creek

3,500 c.~’.s. 14 ,~ o ~~~~~~ 6,000 c.f.s.

Res de~ tial $ 14~(~,25’~ ~2~7,607 ~l90 ,21414
Gh opp in~ Center 1471,57? 3l9,~3~)’ 222,107
Commercial 1477,i8~ 305,F1± 215, 336
Warehousing 2 ,E15 1,91 6 l,~ 75
Manufacturing 317 51 0
Transportation ~~~~~ 22 ,°~ 1 15, 262
Recreation 220 131 89
Agriculture liL 6 3

Total $1,143 5, 073 $9141,I ihO

Other Problems and Needs

27. “~‘he soils in the basi n are b e s s, which is a windblown s i i T t .

The steep slopes, rapid permeability , and low clay content of mor t

of these soils make them susceptible to severe ?rosion. The Soii

Conservation Service estimated sediment production from the basin

north of the Council Bluffs  ci ty lir~it~ at about 814 acre—feet per
year . This results from both gully and sheet erosion.

25 . Nthnerous laterals of large gullies in the basin are advancing
into upstream areas . The gullies range from 2fl to (1 feet in depth

and from 140 to 200 feet in wid th .  Gully erosion causes damage to

some areas and isolation of other areas, t1’e~ e areas cannot be
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profi tably farmed. Average annual rates of land damage and land
depreciat ion were estimated to be 11.6 acres and 11.1 acres,

respectively .  W i t }  the SCS watershed project fully installed,

the rate of loss to gully erosion is expected to be reduced from

about ?i acres per year to approximately 2 acres per year . Contin-

uation of sheet erosion also brings about a gradual decline in farm

productivity . The rate of sheet erosion over the entire upstream

portion of t he basin was estimated at 114 tons per acre per year.

Sheet erosion w il l be reduced about 14’5 percent by land treatment

measures . Channel slopes upstream from Courcil Bluffs are suff icient

to keep the sedir~ent load movi,~ ’, out the reduced velocities through

the city a ni  on overbank areas can cause heavy sediment deposition

loads in the downstream reaches iuririi floods. This aggravates the

flood problem arl reduces the channel capacity. Occasional channel

cleanout .s hnv e  seer , nece s~~ry because of sediment.  The channel

slope downstream from t h e  covered section of the channel approxi-

mates ~~~ feet per mile , wt~ich  compares to an average upstream

slope of ~~~~ feet per m i l e .  Desn ite the fact that the channel

through l .he he art c~
’ t he city is l ined , the water—carrying capacity

dur ing  n~- s~. fI~~ods r, ”r  varied deoendir~ unon the sedimentation and

maintenance. The Soil Conservat ion Service projects would substan-

tially reduce sediment .  The Corps of Engineers’ deauthorized dam

woul d also help to reduce the sediment load .

29. iu r i ~:r floods , draina~ e oroblems occur due to sewer backup

and overland runo r f in the reach of the Indian Creek channel

located in the fl at M i c r ’~i ir i  Piver flood olain.
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Improvements Desired

30. A public meeting was held in Council Blu ffs  on 1 October

19147. Farmers in the upstream portion of the basin cited losses

due to gully and soil erosion and expressed strong support for

soil conservation measures . It was the general consensus of those

present That the existing channel was inadeouate to acco odate

both floodflows and the heavy silt loads of the stream and that it

would oe desirable to keep the water and silt from entering the

city by means of a aiversion or detention project. The city of

Council Bluffs presented a report prepared by its consulting

engineers ; the report recoiimiended investigation of a tube to

divert tie floodflows from the creek into the t~issour i River north

of’ the city limitt~ and consideration of small detention reservoirs

in the uv~streani portion of tLe basin. The construction of a tunnel

was recommended because most of the silt and a large portion of

the floodwaters originate outside of and upstream from the city .

Considerable emphasis was placed on the city ’s problem in trying

to keen silt out of the channel.

31. A meeting was held on lQ September l9~~ with members of the

Council ~3lufes Ci ty Council , the City  Attorney , the lloard of the

Chamber of Commerce , and others to explore ways to reactivate the

Indian Creek investigation. As a result of this meetinr~, the study

was reactivated . The re~ tuIy resulted it i~he Corps of Engineers

recornmeu(tinr that a large detention reservoir be constructed on

Indian Creek . Or ~l ~ove,-:Ler l ’TY’, at a rect s~ w. th the Ci ty

Manager and C i t y  Coun cil ~u~d o t t e r  in te res t~.d part ies , the

Corps of. ~;n~ ineer~ ’ proposed improvements were presented. Those
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present ap’)roved of the proposed plan and on 7 December 1959 the

City Council adonted a resol ution providing the necessary assur-

ances. Another meeting was held on 3 March 1961 to discuss local

assurances needed if the project were to be constructed. It was

agreed b r those present that the 1959 resolution of the Council

Bluffs’ City Council st,ill re flected the views of local interests.

Concurrence of the Council Riuffs’ City Council in this conclusion

is contained in a City Manager ’s letter dated 27 March 1961 .

32. On 1 Jun e 1963 , the City Council of Council Bluffs again fu r-

nished a resolution providing assurances of local cooperation. In

November 1965, art election was held on a $1 million bond issue to

provide funds for the local share of the construct ion costs for
the large dam . The bond issue was narrowly defeated . Since that
time , the large dam project was classified inactive and on 12

December 1973 it was deanthorized.
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PART III

FORMULATING A. PLAN

1. This section presents a discussion of the possible solutions

considered , and the basis for selecting the final plan. In formu-

lating a plan , it was imperative to consider all appropriate alterna-
tive plans. Such alternatives were then screened to arrive at the

plan that best responds to the problems ann needs of the area.

Possible Solutions

2. A wide range of alternatives was considered in the initial

stage of formulation. Comparative data for alternatives are

D—2 ~
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disr1a~’Pd in t~tble D3—l . Flood control benefits only were consid-

ered . Tn view of the likel ihood of unfavorable recommendations ,

detailed studies for recreation benefits were not considered necessary ,

although recreation is discussed qualitatively . The small size of’

the drainage area would also require careful consideration of

whether a pool could be maintained .

~Oi~SIRUCTURA L MEASURLS

FLOOD ~T SURAN CE

3. The flood insurance program provides subsidized low premiums

for thGse people located in participating areas. Insurance does

not reduce damages to existing development . Existing property

owners in a designated flood hazard area are not required to pur-

chase insurance unless they apply for a loan from a Federally—

regulated source to purchase, rebuild , or repair a building that

is located in the flood plain. The total cost of flood insurance

includes the costs of the average annual flood damages, the cost of

administering the program , and actuarial costs. Therefore, the

cost of insurance exceeds t!~e benefits that could be derived by the

ainnurtt of the actuarial and administrative costs.

ZONINO

14~ Zcning is a legal measure that State, county , or local gov-

ernmental agencies could implement and enforce to effectively

reduce the future flood damage potential of an area; zoning should

be in accordance with a planned program of development and land

use. Zoning ordinances should designate the channel and a flood—

way vhich would be required for the passage of floodwater, in

accordance with the degree of flood protection desired. Pondinp

areas for floodwaters could also be developed , provided that 

~~--- --‘- - - - -- . - -  . . -  - - -‘- -“
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ade~ uat~ measures were taken to insure that no additional flood—

in~ or damages occur elsewhere as a result of these ponding areas .

I.iriiti~ g elevations shoul d be establ ished , below which development

would not be nermitted . A “fringe” area is an area in the flood

area , but outside the floodway . It is the area which , if completely

obstructed would not raise the 100—year flocd level by more than

1 fcot. The “fringe” areas outside of the floodway could be

zoned for different types of development such as residential,

commerc al, agricultural , recreational , or open space if such
developments are floodproofed above the 100—year flood. Zoning

measures insure the safekeepiij~ of property for the health, wel-

fare , and safety of the general public.

5. The Corps of Engineers is currently conducting studies which

will result in a flood plain information report for the city of

Council Bluffs. This would enable the city to accurately define

the flood hazard area for zoning purposes. The area subject to

flooding is already hirhly developed , however , and zoning regula-

tions vould only change the nature of future development .

FLOOD P~O0FIN0

6.  Flood proofing is employed primarily for the reduction or

elimjnat 4on of flood damages to existinr structures . Flood

proofinv includes but is not limited to:

• Raising existing buildings ;

• Providing individual dikes around existing structures;

• Providing permanent or temporary watertight covers for all

openings ;
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• Piotecting roads and utilities ; and

• Anchoring floatable structures and facilities.

T. Flood proofing of the many existing structures could reouire

any of the above—mentioned steps to provide adequate protection

against possible damage. Present flood insurance program regula-

tions require protection against damage to an elevation 1 foot
above the 1—percent flood in those areas where new construction

is permitted. Studies indicate that complete flood proofing would

have marginal feasibility at best. Due to the very short time

of flood warning, permanent—type measures would be needed . Flood

proofing would not protect bridges or utilities. In addition ,

flood proofing could create problems with f~.naneial responsibility

and corvenience of access and might also be socially and esthet-

ically objectionable. ii~xisting development would not be required

to flood proof under flood insurance program regulations. Flood

proofing future develoPments would be the tir.ancial responsibility

of individuals who build in the flood plain.

FLOOD FORF.CASTI1’~G

8. Information on impending floods, disseminated by local civil

defense and law enforcement agencies , newspapers , and radio and

televis’.ton stations, could also be used to reduce flood damages.

To be e~’fective , flood forecasting should be comh~ ned with local 
- ‘

plans for temporary evacuation and flood proofing . In view of

the very short peaking time , 1 to 2 hours on Imlian Creek , little

property could be evacuated from the flood area. It is also doubt— -A

Cul that the hazard to human life in th.~s drea could be eliminated

by flood forecasting.
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!-~VA CtJAT ON

. T’ err’enent evacuation of the 1—nercent flood plain area

would greatly reduce the flood damage potential. Such a measure

could ~..vo1ve removal of all buildings and property in the flood

plair.. Lands acquired in this manner could be used for parks or

o4
~her j’.’.rt oses that would not interfere with floodflows or result

F irs mpterial damage from floods. The flood plain in Council Bluffs,

however , occupies the core area of the city and is highly developed.

Acquisition and removal of about 1,200 residences and 300 commer-

cial and apartment buildings would be necessary. The cost of

• buildings and land and relocation expenses- is estimated to be in

excess of $?0O ,000,000. From a flood control standpoint, evacua—

— tion is infeasible by a wide margin.

NO ACTICN

10. It is assumed that the flood insurance program would be

adopten wit .h attendant regulations. Owners of existing develop-

ment under present regulations would not be required to purchase

flood insurance or to flood proof. ~-1ost of the Council Bluffs

flood area apnears to be in a “fringe” area where new development

can be built at any elevation . If new development is not flood

proofed , the owners would be required to purchase flood insurance

and to 
~‘~
y the hicher unsubs dized actuarial rate. Therefore, it

is assum ed that new development would be flood proofed and would

not be damaged by the 1—nercerit flood. The effect of flood insur-

ance under this assumption would be to encourage “long—range”

flood proofing. For benefit analysis, it was assumed that the

overall value of new development would be similar to existing

development , discounting inflation. As each existing development

is replaced j r the future , the new development would be flood

proofed. At the end of the next 100—year period , all existing

D-28 
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development would be flood proofed. The average annual cost of

this alternative is estimated at $1115, 000 and has benefit—cost

ratios ranging from 0.14 to 1 to 1.3 to 1, depending on the Indian

Creek channel capacity that is assumed. The relative effective-

ness of this alternative is low. Discounted over a 100—year

econom c life, flood damages would be reduced by 10 to 114 percent,

compared with a Go— to 90—percent reduction wuen structural meas-

ures ere used. The no action alternative assumes only flood proof-

ing to the 1—percent flood elevation to eliminate the requirement

for flood insurance. Any purchase of flood insurance (mandatory

or voluntary ) would produce added costs without added benefits

at the National level.

STRUCT URAL ~1EASURES

LARGE DPd4

11. A large dam and dry reservoir on Indian Creek just north of

the Council Bluffs city limits, shown on plate 1)3—1 was consid-

ered. The (tam would be capable of storing the maximum probable

flocd and would control 7 of the 10 square miles of hilly area

that contributes to flood peaks. The cost of the dam and dry

reservoir was estimated at more than $13,000,000. This project

and all other projects were evaluated using a sensitivity analysis

of varying channel capacities. This was accomplished because of

the history of sedimentation and consequent variations in channel

conditions and to take into account the hydraulic complexities

of flood routing in the Indian Creek flood area. In the reaches

through the highly developed portion o4’ the city, channel capaci-

ties of 3,500 c.f.s., 14 ,800 c.f.s., and 6,000 c.f.s. were assumed.

The benefit—cost ratios were 1.14 to 1, 0.99 to 1, and 0.7 to 1,

respecti v-ely.
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SMALL DAMS

12. A system of 10 small dams in the upstream portions of the

basin , located approximately coincident with authorized Soil Con-

servation Service structures , was also considered. Thi8 system

is sho 7n on plate D3—2. These dams would control 5. li square miles
of the 10—squar e mile hill area . These dams were located upstream

from the large damsite to avoid most of the relocations that would
be needed with the large dam. They would store the standard pro-

ject flood and the maximum probable flood. Because the flood

storage needed was much less than the site capacities, the dams

vera designed with perched spiliways and earthwork balance. The

total estimated cost would be about ~22,O0O~0O0.

13. Cince the site capacities were not used, some of the up-

stream dams might be considered superfluous. A system of the

four small dams located farther downstream was also investigated.

This system is shown on plate D3—3. These dams would control the
same drainage area at an estimated cost of about 4a0,600,000 and

would still provide the anise degree of floou protection as the

10—dam system.

114. Because of the excessive site capacity and the large volume

of earthwork required , even with  an earthwork balance design, low-

er dam embankinents were considered . These would store the stand-

ard project and maximum probable floods without a spillway . Dams

designed in this manner should coct the least of any dam system

studied. Usin g this  criteria , costs for a 10—dam and 14—dam sy-

stem would be $lo,600,00C and ,;t ,700,000. Benefit—cost ratios

for the 10—dam and 14—dam systems with perched spillways and the

10—dam and 14—dam systems without spillvays, assuming 14 ,800 c.f.s.
downstream channel capacity, are 0.14 to 1., 0.9 to 1, 0.8 to 1, and

1.3 to 1, respectively .
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CHAN !~EL IMPROV1~’.MENTr

15. A channel that would, provide 100—year protection to ~our~ci~.

Bluffs was investigated. A route along the existing channel appeared

to offer the least amount of relocation and disruption . The channel

would extend about 21,500 feet from the north city limits to 16th

Avenue south. The existin” concrete channel would be removed ann

replaced wi t h  an en1ar~ed concrete channel. About 38 bridge cros-

sings would be affected by the enlarged channel. Some enlargement.

of the earth channel and levee outlet to the Vissouri River south

of the city would also he necessary . A portion of the ch~.nne1

through the central business district would be niaced underground .

The estimated cost would be more than $25,000 ,000; benefit—cost

ratios, corresponding to the assumed existing channel capacities

of 3,50C, c.f.s., 14,800 c.~~.s., and 6,000 c.f.r ., are 0.9 to 1,
0.6 to 1, and O. lm to 1, respectively.

LEVEES

16. Levees would require more land area than channel irnproverents.

The con”estion of buildings and street and railroad crossings

would require major disruntive relocations. To get past the new

shoppir.g center , the right—of—w ay of one of the only two streets

by’passin~ the center would be reouired . The nart of the channel

through the built—up business distri ct i~ covered . In view of
• the above, levees were not considered further.

DIVEPSTO1I

17. The most suitable diversion route apoears to be westward

to the Missouri River he~inning from a diversion darn north of

the city li’nits at the same location as the large darn. The darn

embankment for the diversion would be lower than the large dam

embankment ; however , a 1ar~e earth—cut diverrion channel or spill—

way would be reanired through the ridge to the west of the channel .

D—3 1
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A concrete drop structure would be located at the bluffline to

reduce the discharge velocities entering the outlet channel that

would cross the Missouri River flood plain. Several new bridges

would be needed , including a crossing under Interstate 29. The
estimated cost would be about $20 ,000 ,000 with benefit—cost ratios
of 0.05 to 1, 0.7 to 1, and 0.5 to 1, depending on what the exist—
ing channel capacity was assumed to carry .

RE.SERVOIH AND CHANNEL COMBINATIONS

18. Combinations of the dams with a 100—year channel were evalu-

ated. With the large dam in place, the concrete channel enlarge-

ment would begin in the vicinity of 11th Street and Broadway and

extend about 6,200 feet along the existin~ Indian Creek alignment
to 16th Avenue South, as shown on plate D3—l4; 18 bridges would be

affected . The underground portion of the channel and the adjacent

buildings woul d not be affected by this prc.ject. The combined

cost is estiriated at about ~2l ,OOO ,OO0 , with benefit—cost ratios

of 1.08 to 1, 0.7 to 1, and 0.5 to 1 depending on the assumed

existing’ channel capacity .

19. with the small dam systems , the channel enlargement would

extend about 12,900 feet from Frank Street to 16th Avenue South
and 214 bridges would he affected. This project would include the

covered conduit portion of the channel throurh the business district.

Estimated combined costs would range froir $23,000,000 to $39 ,000 ,000

dependir~ on the small dam system used. The 14—dais system with

perched spilivays , would have benefit—cost ratios of 0.8 to 1,

• 0.5 to 1, and 0.14 to 1. The 14...dani system without spi llvays would

have b enefit—cor t  ratios of 0. 06 to 1, 0.6 to 1, and 0.14 to 1.
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COMPARISON OF ALTERNATIVES

20. The responsiveness to stated problems and needs , conformity

to the formulation criteria , and comparison with other possible

solutions were considered in evaluating the alternatives.

21. Nonstructural measures , such as flood insurance and toning ,

would affect  future development but would not reduce damages to

the many ~.mprovements in the flood pla in .  There would not be
suff ic ient  warning t ime for effective flood forecasting or tempor-

ary evacuation . Permanent evacuation of the flood area is very

costly . ~‘lood proofing would ~iave marginal feasibility and would

be socially and esthetically objectionable . In addition , flood

proofing would create problens of financial impl ementation and

inconvenience of physical access.

22. Some observations with regard to structural measures are :

• Levces are undesirable due to disruptive relocations and

because he channel in partially enclosed .

• The small dams and the large dam have the lowest first

cost .

• The small dams do not reduce the 1—percent discharge enough

to su f f 4 ciently reduce the combined costs of the small dam s plus

a 1-percent channel .
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• The 14—dam system is more economical than the 10—dam system.

• The 14 smal l dams combined with a 1—percent channel would

provide 1—percent flood protection and eliminate the costs assOc—

iated with flood plain regulation .

• The greatest number of permanent relocations would resul t
f rom the large dam ; the diversion proj ect would necessitate the
next greatest number of relocations.

• The least number of permanent relocations would result from

the 1—rercer.t channel , but this project would have a high cost
and the greatest temporary disruption during construction.

• All of the structural projects would nrovide a substantial

reduction in flood damages. The reduction would range from more

than 60 percent for the smal l dam s to more than 90 percent for

the large dam combined with a 1—nercent chanre]. downstream.

• All of the structural projects would re~ui re local coopera-

tion .

• The dam s and the diversion project would have a beneficial

effect on w i ld l i f e  and the environment b,v restricting development

in the project area.

• The 1—nercent channel and the nonstructural alternatives do

not provide recreation or preserve open snace.

• The channel projec ts would be located in an urbanized area

wi th  an ex i st in~’ lined channel , and they would have little effect

on the natural environment .
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2~~. The small 14—nam system an(1 the large dam appear to be the
m ost er~ r~or~~caLiy feasible projects. If benefits increase or costs

decrease durin ~’ more ref ined studies , the 1ar~ e darn combined w i t r i

a 1—percent channel , or the diversion project apj ear to be the

next most fe~ s~ b1e orolects. The structural alternatives all re-

quire local cooperation . Of the nonstructural alternatives , flood

plain management appears to be the most feasLble. This is corisid—

ered to be the “rio action” al 3cerriative. The ~arr’e darn was author-

ized by the Flood Control Act of 1962 but was deauthorized in

1973 because local cooperation could not be obtained. Wi thout

lccal coooeration , the no action alternative woul d heve to be
recommended .

2L . The projects most favorable for further consideration are

the 14—dam system , the 1ar~e dam , and the no action alternative .

Alternatives Considered Further

75. The a 1ternr~t ive ti l aris selected for furt her study were com-

pared and eveluated in accord~ nce v~ th the r~~~r r i r l e s  ari d stand-

ards as promulgated by EP l1fl5— — .~~~. ~achr alterr.~tive was com—

pared w i t h  res~ ect. to ~~~ contr ih’~:tic~r. o tho o~ ~nninp  oh’ eet ives ,

it’ relat.ion~ hip to r~~t~ o r r ~l eoonoriir 1eve ic ~~n er ~ , envi ronment a l

quality, social wel l— hein , and rerional  develc-prent  accounts;

i ts  re~~~°nse to associated evaluat ion criteri. i ; n r d  ir’rplementatior.

resporisib~ l ities.
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iJLSCIUP[IthIS

2u. The three plans selected for further evaluation are listed

in tables D ’h—2 and D3—3. They include a sinple dam , four small dams,

and flot~d ollain management.

CONT RIBU1 IO~1S TO PLA~ifl~G Oj~J[CT IVES

27. The planning objectives for this area are:

• Tc~ min imize damages caused by floods;

• Tc red uce the current def ici t  in outdoor recreation oppor-

tuni t ies; and

• To improve water nualit:’.

FLOOD CONTROL
28 . The structural alternatives considered woul d achieve substan-

tial .fl ood damage reduction . The flood plain management plan
with assumed long—ran ge flood proofing would provide a reduction
of only 17 nercent over the 100—year economic l i fe . This is be-

cause the benefits occur in the future and a”e discounted to
present worth. The relative eff iciency of’ the alternatives in
meeting the flood control objective is show .~ in table D3—?. Mone-
tary flood damage reduction benefits can be found in table D3—3.

RECRF.ATION

7O~ The nrima ry contribution ol’ each alternative to the recrea-
tion potent ia l  o’ the area was considered to oe the amount
of open space preserved or made available for outdoor recreation
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purposes . Cost estimates were based on dry dams with flood con-
trol benefits only . Detailed recreation studies were not made due

to the preliminary level of the studies and the lack of local

interest . The large dais and the LI-dam system would provide more

than 900 acres each. The flood plain management alternative would

not create significant outdoor recreation opportunities. The

relative performance of these alternatives can be seen in table D3—2.

Recreation is an opportunity that could be realized if a feasible

project were recommended and a sponsor found .

WATER QUALITY

30. The two alternatives involving detention dam s would produce

minor water quality benefits on Indian Creek by withholding the

amount of sediment that would be stored in the sediment pool .

The flood plain management alternative would not benefit water
quality . The average discharge of Indian Creek for 20 years of

gaging records is only 1.62 c . f . s .  and the stream is not readily

accessible to the public.

REL IA T IDI -I SH I P TO i~lA II O~JA L ACCOU1I~TS

31. Beneficial and adverse effects of each alternative are
evaluated in four National accounts: National Economic Develop-
ment (NED) ,  Environmental Quality ( E Q ) ,  Social Well-Being (SWB),

and Regional Development ( R D ) .  The impacts are briefly summarized

in table D3—2 and displayed in detail in table D3—3 ..

D~Le LI
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NATION Al. ECONOMIC DEVF.LOP ’IFN 1I ’

37. The NED account is a measure of the ve.lue of change ir, the

output of goods and services and in national economir efficiency .
The chan~res considered are those due to thE. effect of each alterna-

tive.

33. ilenefjcjal effects are the : (i) value of increased outnut

of gooth. anI services resultiru’ from reduced ~‘1ood damages; and

( 2 )  value of output from the use of unemployed labor in construc-
tion .

3LI. National efficiency is increased throw-h the use of labor

in construction which would otherwire be unemnloyed. Labor was

assumed to account for one—half of the project costs. It was also
assumed that 20 percent of the labor costs would go to those other-

wise unemployed.

35. Adverse effects in the NED account include the total annual

cost. The proJect costs were computed from recent unit  prices for

construction items or relocation of improvements .

36. Net NLD benefits are the total monetarY benefits minus the

total mDnet%rv cost-s. All benefit and cost fi~ures displayed ir.

table D~—2 and table D3—~ were discounted at 
qr interest rate of

6 l/~ percent and a 100—year economic life.

TUE r-!EP PLAN

17. since national economic development is one of the two

rat~ona~ water resourcer-~ pl anr.inr’ oh,lec-tiver , selection of an ~~t’

plan is renuired . The .J}-~ L’1~~r. should be selected on the hasir

of maxLnum net I~F~ benef i t s  and the maximum benef i t —to—co st  ra tio .

D-~s 5
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From the tab les , i .  can be seen that the LI—Cam system would pro-
vide the maxi mwn net benefit s and hs.s a benefi t—cost  ratio of

1.11 to 1, followed by the larFe dam, which has a benefit—cost

ratio of’ l. 5 to 1. It should be noted that if’ recreation were

included , the benefit—cost ratio for some of’ the alternatives,

includir:c those previousiy elirünated , would be increased. Recrea—

tiox-i development near a metropolitan area usually returns benefits

in excess of costs.

3~ . The )4—dam system i~ the preferred NFl) plan with the large

darn being the second choice.

EIIWIRONM 1~NTAL QIJALI’I’Y

39. Benefini.~l effects on the environmental quality (~~~~~~
) account

are contributions resulting from the management, preservation , or
restoration of’ one or more of the environrienta] characteristics of

the area. Due to the proximity to the urban area, the creation

of open supce is considered a benef ic ia l  e f f ect .  With residences

and fRrrrc~ removed , this ocen s.ace would become available for wild-

life habitat anti would support a numh’~r of game and nongame birds

and animals. The open s’~sce also creates a greenbelt for urbani-

zation .

LIO. Adverse E’I effects are consenuences of the alternatives that

result in the deterioration of’ environmental characteristics. A

primo~ry indicator of t h i s  e f fec t  war considered to be the amoun t
of land required for actual construction of the project. While

the arees would be restored , a temDorary d i s rup t ion  of the environ-

ment woul d take place. These E-~ ef fects  are noted in tables

~~~~~~~ and 1) -
~

—
~3.

D-LI6



THE EQ P1~AN

141. Environmental  qual i ty  is one of’ the two coequal objectives

of Nat~ onal water resources planning, and formulation of an alter-

native ‘~hich emphasizes tie cor.’~ributior.s to trtis obJective is

required . The area of open s:-ace preserved was considered to be

the most important indicator of cor.tributions to environmental

quality .

142 . The large dam and the four small darns woul d contribute

992 and 935 acres of open space , respectively. The open space

provided by the large dam woul d be situated closer to the urban-

ized area and would be concentrated in a larger bl ock.  ~o open

snac e would be preserveu by flood plain manap.eneri t .

143. In view of’ the foregoing, it appears that the large dais

and 14—dam system can be consiuered as the EC~ plans with little

prererence between them at th is stage of’ analysis .

SOCIAL ~~LL—B I1~
1414. The social well—being (~ l-T~~) account table displays the signif-

ican t adverse ar id b ene f i c i a l  i”’pact s. The SWI4 account measures a

set of “want s ” s~ t i~~fied by the a l t e rna t ives , The recipient  in the

account is a household , the structure owner’, or the structure

renter in the InJian Creek b on n .  They wou lu  receive beneficial

or adver~ e effectr from t h e  alternatives .

hh • Thf~ her e fi~~ial ~~~ imn~ ct~ are (1) the enhancement of healt ,

safety, arJ communi ty w~li—heinr~, (2) an ~r.creane in the equi t~ of

distrtimtinrr o1’ real inc ome, and (1) educational , cultural , and

recreational opnortunities.

D-147
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146. The first beneficial iri pact is the enhancement of health,

safety, and community veil—being as measured by the number of

families protected from the 100—year flood: that is, the n~~ber
of homes in the area from which the 100—year flood hazard would

be removed . This is related to the reduction in potential flood

area. No homes would be protected initially by flood plain manage-

ment , although over a period of lflfl years, buildings would be

flood proofed as they are renlaced . t inder the flood plain manage—
inent assumption , all buildings in the flood plain would eventually

be protected against a 100—year flood, although the flood areas

would not be reduced.

147. The second beneficial imnact is an increase in the equity

of’ distribution of real income , which is assumed to be the reduc-

tion of average annual damages. The reduction in damages would

be, in part , income to families and businesses in the flood plain.

The families in the flood plain are primarily low income, therefore,

this reduction becomes sl c~n~J’icant . These people are least able

to absorb the economic losses incurred in ~, flood. Due to their

low income , residents in the flood plain would have difficulties

in locating acceptable housing within their af~
’ordab1e price range

elsewhere .

lth. The third beneficial imuact is educational , cultural , and

recreat ional onoortunities. The metropolitan area has been found to be

deficient with regard to recreational lands and opportunities.

Under the single—darn and 14—dam alternatives , the government woul~
purchase a certain number of acres. This l’ind would remain perm-

anent open space in an area undergoing urbanization and would be

availabie for recreation use. ‘~o open snace would be preserved by

the flood nlain mana~’ement &~~ernat ive .

D-148
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149. Adverse i ’ i ~ impact s are (i )  deter iorat i on in the qua l i ty  of’

li fe, heal th , and safety , and (2) injurious displacement of’ people

and community disruption.

50. The first adverse impact , deterioration of quality of life ,

health , and sa t’ety , is indi cated by the resid ual families in t he
100—year flood plain. These families would still be flooded by

the 10(1—year flood remaining under each altefnative. This is

significant in the sense that if flood cor.trol were provided , the

people in the flood plain would feel secure from most floods.

Those people who would still be sub5ect to the 100—year flood would

have a false s€nse of security.

51. The second adverse impact , ir iurious di3olacement of people

and comn~unity disruption , is indicated, by the number of families

that would be displaced by each alternative. Displacement is more
injurious for the poor, elderly , and farm families who have a

stronger attachment to their place of residence. Generally, tue

people of’ the Indian Creek basin h-~ve lower incomes and are ol der

than the pouulation of the Omaha—Co un ci l  ilu~’f~ STSA.

52. Much of the land that would be taken for tne alternatives

which involve darn s is wooded valley bottoms and steep hillsides.

The area that would be taken by the large dam also includes suburban

residential lots and roads. Only a o’~r t of t he total lands th at

might be acquired woul d be cultivated farmland. In this basin ,

loss of r~ l rtn r ~ w’n not considered a material factor in decidinr

which alternative in chosen.
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53. The revional development (PD ) account displays pertinent

beneficial or adverse effects and indicates whether they accrue to

the flood pla in , the reF-ion , or the Nation.

514 . Beneficial effects due to flood damage reduction accrue to

the flood plain residents.

55. The value of increased employment is regarded as a gain

regardless ~ f where it accrues . Estimat es indicate the construc-

tion of’ the alternat ives  would have effects or. the local unemploy-

ment rate. Th’~ structural alternatives woul d reduce potential flood

areas and reduce the area sub 1 ect to flood plain regulation . This

wou ld  eliminate some potential costs for flood proofing and

would lessen the pressure for locating elsewhere outside the

city.

56. Adverse erfects in clu de costs and acres removed from local

tax rolls. The costs of each alternative are divided in accord-

ance with ~‘edera1 cost— sharinc policies . For a structural local

protection prolect, such as those including dams , chann els , or

diversion , the non—Federal cooperating entity bear s the costs of

lands and relocations up to a maximum of 50 percent of the total

project cost. For these alternatives, one—hal f of the investment

and ai~ort izat ion charges accrues to the Nation and one—half accrues
to the local cooperating body . All operatior. and maintenance costs
are the resnonsibility of’ the local entity.  Costs of long—term
flood nroofing would be the respons bility of those people located

in the flood plain.
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57. Table D3—2 stunmarizes the regional development account in

term b of the local area. Table D3—3 distlay? a more detailed

breakdown of beneficial and adverse effects. Net NED benefits

for the flood plain are positive for the alternatives involving

dams ana negative for flood plain management for the reasons
explained above . Net NED benefits for the Nation and the region
are negative for all alternatives except flood plain management .
Negative numbers for the structural alternatives represent a
redistribution of income from the Nation and the local cooperat-

ing entity to the flood plain area. If recreation were included ,

more benefits would accrue to the region and the local cooperating
entity.

58. Two employment effects are shown :

• Short—term employment generated in construction of the project.

One—half of the construction costs are considered to go to
labor . This figure was divided by an assumed average salary

to derive the number of jobs generated .

• Long-term employment generated by operation and maintenance.
The same method indicated above was used to derive this figure .
One—half of the annual operational costs were assumed to go to
labor .

RLSPUI~SL Ti] ~SSOCIATEU EVALUATLOI~ CRITERIA

ACCEPTABILITY -

59. All of the structural alternatives are objectionable because

of local costs . Comments by city officials indicated that they
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felt a bond issue would have l it t le chance or success. Only

about 15 persons other than Corps~ personnel attended the public

meeting held in Council Bluffs on 26 June 1975. Part of the lack
of interest may be attributed to the interval of 28 years since

the last major flood. Objections were raised to the small dam sy—

stems on the grounds that they would interfere with the Soil Con—
servationi Service structures in the Indian Creek basin which are
to be compl eted thi s year . Some flood plain regulations are already

in e~’fect .  Flood plain maps of Council Bluffs were issued by the

U. S. Department of Interior in 19714 . These maps had enlarged the
estimated flood plain to include most of the western part of the

city.  The enlarged outlines were protested .

SENSITIVITY

60 . Variations in channel capacities were analyzed due to the

history of channel sedimentation . A characteristic of all the

alternatives is that the flood control benefits are very sensitive

to assumed channel capacities . This is probably a reflection of the

relatively shallow depths of flooding over most of the flood plain.

Another factor aduinc to the uncertainty is the hydraulic complexi-

ties resulting from a combination of’ open and covered channels , and

also overb3nk conditions varying from a steep , narrow valley , to

a delta formation , to a nearly flat flood plain.

EFFFCTIVii4E~~
61. A comparison of the effectiveness of each plan in reducinc

the treouency at which floodi n~ begins is showr in table D3—~’.

The central areq of tue city refers to the area between the entrance

of the cove”ed channel near Frank Street to the en d of the concrete

channel at l~—th Avenue. The greatest protection is provided by

the large dam . The lowest de~ ree of protection is provided by
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flood plain ma n ~erient , fo llowed by the 1
~—da~n system . Flood

plain ma!lagener.t provides no immediate protection. Its effective-

ness in the future depends on the trends of e~i forcement and changes

in flood plain developm ent. Another measure of e~’fectiveness is

the percentage reduction of average annual flood damages . This can

be foun d in table D3—2 under the discussion of planning objectives.

NJ~D Bi~~Ei~IT—CflST RATIO

€~2. Oniy flood control and er~u 1ovment bene~ if- s were evaluated.

If recrentior. benefits were included , those alternatives offering
recreation opportunities would have higher benefit—cost ratios.

The 14—dam system had the highest benefit—cost ratio , followed by

the large dan with values of i.L to 1 and 1.05 to 1 respectively .

GEO(IRAPIIC SCOPE

63. The flood control benefits of these alternatives would be

essentially localized to the city of Council Bluffs. Recreation

— benefits could be considered to apniy to tne metropolitan area.

Except for flood plain management , the land required for the projects

would lie outside of the city in Pottawattamie County .

IMPLEi IL~1AT I O~ RESPO IS I BiLl TY

6) . Cost~~ hq.ring for the alternatives is Lidicated in table 1)3— ,

Recomxneflr lation b:1 the Corps of Engineers Rn l d  authorization by Con~ res~
would , however , reouire that an alternative meet the formulation

criteria and be sponsored locally. Without authorization , projects

such as flood proofing would be a local res oi~sihility . The cost—

sharing policy is discussed in the section on regional development.

D- S 3
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SIG i’flFIC.AIIT IMPACTS SPECIFIED IN SECFIOiJ 122 OF
P,L. ~1-R11

ECONOMIC P~PACTS

65. Economic impacts specified are :

Tax revenues

Property values

Public facilities

Public servioe~

Desirable regional growth

Emnlovnent/labor force

Busines s and industri’~l activi ty

r)izmlacemenit of farm s

6~. The tax revenues lost would be in relation to the acres of

land reojired for each alternative. The lands that would be re—

a’iired are shown in tables fl3—fl arid ~~~~ For the structural

alternatives reo’iiring lar~e amounts of land~ ~.he areas lost would
be outside of the city .

(7. Property values in t~ e fl ood plain v~u1d n”rh~hlv increase

with the additio~ of flood protection .

D-514
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fub ) ic facilities and services would be benefited by flood

control . The principal imnnct of this can be accounted for in

p roiert, costs arid flood control benef i t s .

6o. The alternatives discussed are not exr’ected to alter the

growth rate of the area. The preservation of open snace near the

urbar. area, as measured in1 tables D3_2 and ~~~~~ should be soci ally

and environm entally desirable.

70. The effects on errnloyment have been tabulated in table i~~—3

under regional development .

71. i~usiness and industrin,l activity would be benefited by a

decrease jr flood damages and the lessenini’ or elimination of flood

plain restrictions. Flood plain management may influence some

decisions to locate in the outer parts of the city away from the

flood plain in the downtown area.

i~~. A few Nrnsteads would be disnl aced h” the alternatives wh i c h

involve dams. i~one would be displaced by flood plain management.

The dinoussion of adverse impacts on the social well—being account

considers loss of farmland.

y11’,’lpC)r )’ F;~ 1t ~ I ‘ - i T 1 ’

73. The environmental irnn’~cts listed are :

an— ’o~de resource s

d it .’irni reso’ir~’en
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~!ater nollution

Ai r pol l ut ion

7?i . ‘(‘he only significant effects of the alternatives on man—

made amid natural resources would include land degraded by con—
s t ruct iort  and materials used in construction. These effects are

included in the preceding assessment tables and in the cost

estimates.

75. The impact of the alternatives on voter quality is foun d

in the discussion of the w3ter quality ob.~ective.

7(. The alternatives which involve preservation of open space

may be siir-htly beneficial in the sense that open arid green snace

would bc oreserved near a source of air oollutior.. The soace

would assist in atmospheric disnersion . However , the impact of’

the aiternative.~ on air po l lu t ion  is not cons~,dered material to
the decision making process.

SOCIAL P’P~CTF~
77. The social imo~cts resuired for consideration are:

T~oi se

Pir n lacement of’ neorle

F’sthet ie  values

Community cohes on

l)esi r ah ] e  community growth
D-56
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78 . A l l  al ternatives th~ t involve construction work would generate

noise. The dams woul d be constructed outs de th~ city . The

only way to alleviate noise would be iiot to construct the alterna-

tive.

79. The numbers of residenitiol units displaced by each alterna-

tive are shown in tables D3—2 and D3—3.

80. The alternatives involving daj as would remove existing

buildings in the project areas and create and preserve wooded
open space near the urban area. This would oe esthetically

benefic i~iJ. In the vicinity of the dams there, would be an arti-

ficial apoearanjce due to the embankmenits. Flood proofing of

existing structures would oresent esthetic problems. Under the

flood plain management alternative , it woul d presumably be easier
to provide esthetic design for flood proofing of future structures.

31. The structural alternatives should benefit community cohesion

in the sense that flood plain regulations coulc. be reduced or

eliminated . Countering t h i s  are objections to the local costs

involved. Flood plain management , w it h  a t tendant  regul at ions ,

would caune a social and economic distinction between the central

area of’ tie city and other areas.

3y~ i’he i~’n o ct  of a lte rn at i~’es on ies,rable connunity growth

is dL in ;e~ nr€ v ,ni i~~ v under econom ic impacts .

D—57
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Selecting a Plan

83. With sufficient assurances of local cooperation , more detailed

studies could be made of solutions to the Indian Creek flood problem.

At this time , the rio action alternative of flood plain management
and insurance is recommended . Detailed hydrologic and hydraulic

studies for flood plain information purposes , under current condi—

tions , have not yet been completed. Implementation of this program

would be a local responsibility.
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SECTION E

PLATTE-ELKHORN RIVER

EVALUATION

PART I

RESOURCES AND ECONOMY

OF THE STUDY AREA

1. The reach of the Platte—Elichorn River basin within the study

area begins at the Dodge—Douglas County line for the Platte River

and the Washington-Douglas County line for the Elkhorn River . The

reach ends at the mouth of the Platte River . This reach bounds the
Omaha metropolitan area on the vest and south .

Environmental Settin g and

Natural Resources

BASIN DESCRIPTION

2. The Platte River is a major right—bank tributary of the flissouri

River and it has a drainage area that extends 680 miles from the

Continental Divide in the Rocky Mountains eastward to the

E-l
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Missouri River . Within the study area, the principal tributary

of the Platte River is the Eikhorn River .

3. The Elkhorn River is a major left-bank tributary of the Platte

River ; it enters the river about 5 miles upstream from Ashland ,

Nebraska .

1~. The Platte-Elkhorn River study area includes parts of Cass,

Douglas, and Sarpy Counties. The study area is pr imarily agricul-

tural and is devoted to the production of feed grains and to the
raising of livestock. The larger communities in the study area
provide service to the surrounding rural areas. Omaha serves as

the primary wholesale distribution center for the study area and

contributes to the industrial potent ial of the basin . The study
area is served by Interstate 80, U. S. Highways 6 and 275, and
State Highways 614 , 92 , 85, and 66. Railroad transportation is pro-

vided by the Chicago and North Western Tran sportation Company ,

Burlington Northern Inc . ,  and Union Pacific Railroad . Air transpor-
tation is provided at Eppley Airfield In Omaha .

HISTORI CAL-ARCHEOL O~I CAL FEATUR ES

5. There are no known significant archeological findings In the

Platte-Elkhorn River study area . However , there are numerous small ,
local historical sites scattered throughout the area. Most of these

sites represent the early pioneer period of eastern Nebraska .

NATURAL RESOURCES AND ENV IROi4IIENT4L CHARACTERISTICS

6. The Platte River In the study area averages about 1,900 feet In

width . The channel is wide and shallow, with a sandy , unstable bottom

E-2 
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that is relatively devoid of the large holes and undercut banks

needed to sustain a large fish population . Where holes do occur ,

the fish concentrate , but they are mostly nongame species. Fishery

composition of the Platte River includes channel catfish , carp,

buffalo f ish , gizzard shad, carpsuckers , gar , and various minnows .

Channel catfish and carp are the most sought-after species. The

estimated average standing crop of fish in thi~ Platte River is 75 4
pounds per acre. About 5 pounds per acre of the fish produced are

catchable—sized catfish and carp .

7. The Elkhorn River In the study area averages about 325 feet

in width. The EL ‘torn River Is a relatively productive stream . It

has numerous pools and shallow areas; however , the fish population
consists mostly of nongame species . The fiskery composition is

similar to that of the Platte River . The ave’0age standing crop of

f i sh Is about 200 pounds per acre; about 20 pounds per acre are

catchable-sized catfish and carp , the main species sought by

fishermen .

8. Cottonwood, American elm , green ash, and black willow stand

along the banks of the Platte and Elkhorn Rivers and on the larger

islands. There are numerous small woodland and shrub areas scattered

throughout the agricultural land in the area. Upland—game habitat
Is provided by an Interspersion of grainflelds, brushy areas, and

various-~’ized pastures .

~~. The wooded river bottoms of the Platte and Elkhorn Rivers pro—

,
~. i. —xc~~1lent white—tailed deer habitat . Because of cover require—

~~‘r ~aainly restrict their movements to within a mile of the

it~ 1de this area , escape cover and loafing areas are gen—

- ~~ r 1 r ~ on the ap~rieultural lands and few animals are foun.t.
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10. Several species of fur animals are common in the project area ,

with muskrat , beaver , mink , and raccoon being the most important.

Habitat for aquatic fur animals is outstanding , and there Is a con-

siderable amount of trapping .

11. Bobwhite quail and ring—necked pheasants are the most common

game birds In the study area. They are especially abundant on

agricultural lands that are interspersed with brushy areas and idle

acreages. Cottontail rabbits and fox squirrels are common through-

out the area and provide additional hunting .

12. The Platte River historically has been of major significance to

waterfowl . In the spring , it is a staging area for ducks as they

migrate northward. Dur ing the fall migration , duck use of the river
also is high. The Dodge-Douglas-Saunders State Game Refuge Includes

about 240 miles of the Platte River and provides a major sanctuary

for waterfowl . The refuge extends 20 rods from each bank along the

140-mIle stream segment. This area winters about 25,000 mallards

each year. In addition , there are 22 miles of the Elkhorn River

and many sandpit ponds in the study area that provide waterfowl

hunting .

E-24
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Human Resources

STUDY AREA

13. The study area is located Immediately outside the urbanized

Omaha area. Overall growth of the study area Is related to the

growth of Omaha . The four incorporated rural towns of Louisville ,

Springfield , Valley, and Waterloo are located within the study area.

King Lake , an unincorporated area, and an increasing number of

independent recreation and scenic—oriented residentIal developments

are also located in the study area.

POPULATION CH~4R A CT ERJSTJCS

~~~ Table El—l presents population data from 19240 to 1970 for the

four incorporated towns in the study area. P.ibllshed data for King

Lake are not available. It is estimated tha4- King Lake has a year-

round population of approximately 500 and a summer population of

approximately 800.

Table El—l
Total Population

Platte—Elkhorn River Basin Town s
19140 to 1970

1950 1970

LouIsville 977 1,0114 1,1924 1,036
Springfield 370 377 506 795
Valley — 1,113 1,2452 1,595
Waterloo 381 382 516 1455
Source: Nebraska Population Projections , Nebraska Bureau of Busia~ss
Research , Sept. 1973; U. S. Census of Population 1960, Nebraska.
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INCOME

15. Income statistics for the study area are not available. The

197 0 census data, however, Indicated the percent of families with

Incomes or less than $3,000 were as follows: 12 percent—Cass County;

8 percent—Douglas County; and 5 percent—Sarpy County. Families

earning more than $10,000 were as follows: 33 percent—Cass County;

53 percent-Douglas County; and 51 percent-Sarpy County.

16. Income in the study area towns can be expected to approximate

county statistics. King Lake per capita Income is generally lower.

The new itnincorporated residential areas contain a relatively

higher Income population.

Development and Economy

17. Growth of the Omaha metropolitan area will influence growth of

the study area. The study area is not located within the projected

urban area in any of the alternative growth patterns. The four

urban towns , however, would be expected to grow as a result of the
urban expansion because of commuter families moving Into the towns

and small commercial and industrial establishments locating in these

towns to take advantage of the Omaha market. IncreasIng numbers of

independent residential areas are expected to locate in the study

area, especially near transportation facilities.

E—6

~ 

— - ---_- -----~~~~~~ - - - --



-~~~~~ -~~~~~ -- - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

POPULA T ION PROJECTI ONS

18. Two of the towns in the study area, Valley and Springfield ,
would be potential satellite cities under Concept B of the growth

alternatives. Table E1—2 presents populaticn projections for the

alternative growth concepts.

Table El-.2
Population Projections

Platte-Elkhorn RIver Basin Towns
1970 to 2020

i2L~ ~22~
Concepts A, C, & D

Louisville 1,036 890 813
Springfield 795 3,378 7,093
Valley 1,595 2,555 3 ,325
Waterloo 2455 5245 8114

Concept B

LouisvIlle 1,036 890 813
Springfield 795 2G ..000 25,000
Valley 1,595 5,000 6,000
Waterloo 2455 5145 8124

Source: Vol. 24 , Alternative Futures Appendix .

LAND USE

19. The study area includes four smaller areas of particular con-

cern in land use study. The first area is from Valley south to

Highway 92 (Center Street). This area contains the communities of

Valley W&terloo, and King Lake. The second area starts 3 miles

north of Highway 6 and ends 2 miles west of Interstate 80. The

E-7



third area is in the vicinity of Louisville , arid the fourth area
is in the vicinity of Highway 73—75 .

20. These four areas are subject to significant land use changes

because of’ their proximity to rural communities or to transportation

links to the Omaha metropolitan area. All four of the areas con-

tain unincorporated residential developments located in the flood

plain. AS these areas continue to be developed , flood damages will

significantly increase because of the scope of development and the

high value of these developments. The developers of these areas

are beginning to provide flood protection , but ~he adequacy of

this protection is not known .

21. All or parts of the communities of Valley, Waterloo, King

Lake, and Louisville are located in the flood plain. Increased

development of Waterloo outside of its protective levee will

increase flood damages . Increased development of the other three

communities would significantly increase flood damages.
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PART II

PROBLEMS AND NEEDS

1. The purpose of this section is to summarize the water resource

problems and needs relating to flooding, erosion , drainage, and
irrigation in the Platte—Elkhorn River Study area. This section

also provides Information on existing plans and improvements in the

area. As an Indication of relative flood hazard , figure B2—l
defines t1~e flood potential by frequency of occurrence in years.

Prior Studies and Reports

2. Studies of the flood and related water resources problems in the

Platte River basin date from the Flood Contro] Act of 1928, which

authorized the first extensive investigation . During that investi-

gation , ccnslderation was given to reservoir sites in the Platte

E-9
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River basin which would provide flood control arid navigation bene-

fits on the Missouri and Mississippi Rivers. A reservoir on the

Platte RIver 20 miles upstream from its mouth, referred to as the

“Ashland Reservoir”, was selected as most suitable for this purpose.

Such a project would control about 90 percent of the drainage area

of the Platte River. The project was not fully evaluated; however,

as it was found that other potential reservoir projects within the

Missouri River basin could provide similar benefits at a lower cost.

The basic report concluded that the Platte River was not “subject

to destructive floods” within the meaning of Section 10 of the 1928

Flood Control Act . With respect to navigation, the report also con-

cluded that navigation on any portion of the Platte River was
“entirely Impracticable .” The report stated that irrigation “is

the most important phase of development to be considered in connec-

tion with the utilization of the water resources of the Platte

River basin.” A guideline plan of development was presented in the

report. This plan provided for irrigation to an additional

1,230,000 acres in the basin. A potential irrigatIon development

was indicated for the Platte River—Wood River area between Central

City , Nehraska, and Silver Creek, Nebraska. The basic report found

that hydroelectric power could probably be developed in conjunction

with irrigation development. Although the P1a~te River discharges

about 10 percent of the sediment carried by the Missouri River past

Kansas City , bank erosion was considered to be a minor problem.
The “Ashland Reservoir” storage, with a gross capacIty of 1,1400,000
acre—feet, would , according to the report , “be materially decreased

by silt deposits in a comparatively short period .”

3. A Corps of Engineers report , published in 19149 as House Document

396 , 81st Congress , 1st Session , recommended construction of flood

F—iC) 
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control projects at West Point , Waterloo, Norfolk, Pierce, Battle

Creek , and Tilden, Nebraska, all located within the Elkhorn River

basin. The projects were authorized for construction by the 1950

Flood Control Act. The projects at West Point , Waterloo , Norfolk ,

and Pierce have been constructed: The other projects have been

deauthorlzed.

14. In response to a resolution adopted in l9’424 by the Committee

on Flood Control , House of Representatives , the Omaha District made

a study of flood problems in the Salt Creek basin in the vicinity

of Lincoln , Nebraska. The report on the study recommended a system

of 12 small dents, plus channel and levee improvements. The reportS

was printed as House Document 396, 824th Congress, 2d Session, in

1957. The plan was authorized for construction by the 1958 Flood

Control Act. The portion of the plan that provides flood protection

for Lincoln has been completed. The remainder of the plan , which

provides principally for rural flood protection, has been deauthorized .

5. King Lake and Louisville, Nebraska have been investigated , at

the request of local interests, under the authority of Section 205
of the 19248 Flood Control Act . The conclusion of both studies was

that the flood problems at each community were not significant

enough to economically justify any structural measures to prevent

flooding.

6. The ?lissourI River BasIn Commission completed a Level “B” Study

of the Platte River In Nebraska in September l~75. The final draft

of the report is being formally reviewed and the final report will

be completed early in calendar year 1976. The Corps is one of four

Federal agencies , along with the State of Nebraska arid the University
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of Nebraska, involved in the study. The purpose of the study is to

formulate a comprehensive plan that will satisfy multiple objectives,

including alternatives as necessary, for conservation , development,

and management of the water and related land resources of the Platte

River basin in Nebraska. The study also identifies and recommends

those action plans and programs within each subbasin required to

ful f ill the needs and desires foreseen in the next 15 to 30 years.

The final draft of the report does not recommend any structural

programs within the study area.

7. A study of the Platte River and Tributaries, Nebraska, author-

ized by four Congressional resolutions, will be resumed and will be

completed by the end of Fiscal Year 1976. This study was deferred

pending the results of the Level “B ” Study in order to avoid

duplication of effort ; it will analyze the final results of the

Level “B” Study. Appropriate elements of the plan of action will

be formulated and economic feasibility studies will be conducted .

Existin g Plans and Improvements

8. Within the Platte River basin in Nebrasks, the Corps of

Engineers has constructed eight local flood control projects and

one emergency bank stabilization project. Only two of the projects

are vithir. the study area. A local protection project authorized

by the Flood Control Act of 1950 was constructed for the town of

Waterloo In 1966. It consists of a 21,680—toot ring levee which
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protects the community from Elkhorn River and Platte River floods .
At Cedar Island , a project was constructed to protect the Metro-

politan Utilities District well field. The project was constructed

in 1968 ui~der authority provided by Section 124 of the 1914 6 Flood

Control Act. It consists of 1,685 feet of stone—till dike and

8,200 feet of toe—trench revetment. Within the Platte River basin ,

the Corps has 12 authorized projects which have not been constructed.

None of the 12 projects are within the study area.

9. The Bureau of Reclamation has no projects along the main

channel oi’ the Platte River; however, it has two storage projects

in the Loup River basin which modify Platte River flows. The

Sargent Unit was constructed in 1959 to develop irrigation for

15,305 acres. The project consists of diversion dams, canals, and

drains. The project also provides flood control in and near Sergeant,
Nebraska. The Farvell. Unit provides flood control and irrigation
for 249,116 acres.

10. The Bureau of Reclamation also has an authorized project,

referred to as the Nebraska Mid-State Division , which would if

constructed , divert Platte River flows near Lexington Into 23
interconnecting reservoirs with a combined capacity of 700,000 acre—

feet. The project would distribute water to 1140,000 acres and

would permit coordinated surface—ground-water use and development.

11. The Soil Conservation Service has completed f our watershed
projects in the Platte River basin . One of the completed watershed

projects is located within the study area; it is referred to as

the Turtle watershed and is located in south Sarpy County.

E-13
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12. Local flood protection levees have been constructed at many

locations along the Platte River and it s tributaries by organized
drainage or irrigation district s and by cooperat ive act ion of local
residents. The works constructed by organized districts generally

provide a high degree of protection and are well maintained. Two

of the major districts that have constructed flood protection

levees are the Union Diking and Drainage District and the West Sarpy

County Drainage District. Other improvements, although providing no

direct flood control benefits , do , through irrigation and power
diversions, effect incidental reduction in flood discharges .

13. The National Guard Camp near Ashland has been flooded frequently

over the years and has sustained extensive damage to its buildings

and grounds. In 1967, the National Guard constructed a low levee
along the right bank of the Platte River to protect the buildings.

lb. Where organized drainage or irrigation districts do not exist,
landowners have undertaken protection of their property . Private

improvements generally are not well constructed , provide protection
only from the minor but more frequent floods , and receive either
no maintenance or a minimum of maintenance. They are frequently

overtopped or breached by floodwaters. Repairs to these structures

have been made many times by the Corps of Engineers under Public
Law 99.



Flood Problem

15. AvaIlable data indicate that flood conditions are experienced

at some point in the Platte River basin every year. Most of these

event s are local and their effect on flows on the Platte River is
minimal . The floods discussed in this report are those which have

had a major effect on flows near the mouth of the Platte River .

Floods along the downstream reaches of the Platte River can occur
- , 

from snowmelt or rainfall. Past snowmelt floods have consistently

been accompanied by ice jam s which often have exerted a major influ-

ence on the flood conditions. The rainfall floods are generally the

result of a prolonged vet period over a major portion of the basin.

Single major storm events, however, such as occurred in June 191414

over the Elkhorn River basin , have produced major flooding along the

Platte River downstream from the mouth of the Elkhorn River . Infor-

mation on floods occurring prior to 1930 is limited , arid available

data indicate only where major flooding took place.

16. The flood of record outline for the Platte and Elkhorn Rivers ,

from Valley , Nebraska , downstream to the mouth of the Platte River ,
is shown on plate E2-1. On the Elkhorn River , the flood of record

occurred in 192424 . The area flooded averaged 1.5 miles wide through

the study area. The most severe flood of recent years on the Platte

River in the study area occurred In March—April 1960. This flood

inundated an area 1.5 to 3 miles wide upstream from Interstate 80

and an area that averaged 1 mile wide downstream from Interstate 80.

The area flooded covered about 50,000 acres .

17. Land use in the Platte River and Elkhorn River flood plains is

predominantly agricultural . The remainder of the area contains gravel
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pits , recreation lan~1~~, urb an lands , and tran3portation rights—of-

way . The communities of Valley , Waterloo , and Plattsmouth lie in

this area and are flooded by the larger floods. The unincorporated

communit” of King Lake is flooded b y overf lows from the Elkhorn

River . The flood plain is traversed by severa) railroads , by

numerous Federal and State highways , and by coun ty road s; all are

subject to flood damage .

18. Three primary factors, the construction cf Interstate 80 , the

recreational potential of the Platte ~ive r and Elkhorn River , and
urban growth , have caused significant lan d use changes within the
flood plain. )maha has been expanding westward towards the common

Platte-Elkhorn R iver flood n ain. Recent urbar. expansion into the

flood plain in the form of recreational and scen ic-oriented suburban

residential develonments , such as Ginger Cove , Riverside Lake

Develo~ nent , Buccaneer Bay, and. Hanson ’s Lake , has increased the

threat to human life . Although the four alternative growth patterns

do not show extensive urban development in the flood plain , past

history h~ s shown that such development will occur if urban sprawl
is not controlled .

19. In the absence of suitable flood protection or flood plain

zoning measures , flood-prone areas will continue to experience

severe and costly damages.

RUNOFF CH~R”\ CTER 1ST !CS

20. The principal cause of flooding in the Platte River basin is

the rapid concentration of runof f  re su l t ing fro~ri high— Intensity

ra infall in t r ibu ta ry  b a si n s .  The h i l l y  terrain  of the numerous
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tributary streams arid gulches produces rapid concentration of runoff,

which in turn causes quick rises in streams. Flood stages in the

tributary valleys usually subside within 214 hours. Flood stages

on the Platte River are generally of longer duration , lasting from

2 to 3 days. Tributary streams originating fri the upstream hilly

portion of the basin produce greater flood veloefties and more

destructive floods than those produced on the Platte River. The

highly erodible b ess soil mantle of the lower Loup River and of the

Platte River produces a heavy sediment load during floods. Conse—

quently, the deposit of silt on flooded property serves to aggravate

flood damages. Moreover, flood discharges tend to carry a heavy

load of natural debris from wooded portions of the tributary basins.

This debris frequently lodges at bridge crossings and at constricted

channel sections , thereby causing higher stages and higher flood

damages.

21. Snowmelt floods, aggravated by ice jams, have contributed to

the flood problem of the basin. The rapid melting of a heavy snow

accumulation , sometimes accompanied by heavy rainfall, has produced

damaging floods. The snowmelt—ice—jam floods are primarily restricted

to the Loup River and to the Platte River downstream from Columbus.

In recent years, four floods in the Platte River basin have resulted

from anowmelt coriditions arid have inflicted damages ranging from

minor to severe throughout the basin.

22. Runoff from the Elkhorn River and its tr~butaries follows a

characteristic annual pattern. During the winter months , there is

little run~jff and the streams are frozen. Springs floods are caused

by rapid melting of the winter s accumulation of ice and snow,

augmented by rainstorms in some cases. Occasirmally, spring flooding
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is caused or augmented by ice jams. Summer floods, as a result of

heavy rainfall , are not unusual. Because of the broad fan shape of

the area between Waterloo and the vicinity of Norfolk, nearly all

of the flow contributing to the peak flow at Waterloo originates in

this area.

DISCH/\ R( E-PRI)RABILITY CIJRVE

23. A discharge-frequency curve for the Elkhorn River was computed

from the flow records at Waterloo for the 145 years of record . The

analytical method as described in “Statistical Liethods in Hydrology,”

July 1952 , by Leo F. Beard , was used . The annual series frequency

curves adjusted for partial duration and expected probability are

shown on plate E2—2.

214. Discharge-probability curves for the Platte River were deter-

mined from a regional study using the records from seven gaging

stations located along the Platte River between Cozad and Louisville.

This study indicated that desirable results were obtained when the

square roots of the drainage areas were compared with mean floods

and standard deviations at the gaging stations studied . The regional

relationships and the discharge—probability curves are presented

on plate E2-3.

ST 4NDARJ) ~ ftJECT FL~1)D

25. The standard project flood on the Elkhorn River in the study

area was computed in accordance with the methDd described in Civil

Engineer Bulletin Nos. 52—8, using the average loss rate of 0.28

inch-per-hour and a 6-hour unit hydrograph. It was assumed that the

area contributing to peak flow at Waterloo was the same as that f5r
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the storm of 10—13 June 191414 . The standard project flood would have

a peak flow of 132 ,000 c.f.s., which is 1.32 times the design flow

of 100 ,000 c . f . s.

26. The computed standard project flood for the Platte River at

Fr~ nont , Nebraska has a peak discharge of 200 ,000 c .f .s .  The

standard project peak discharge for the Platte River just upstream

from the confluence with the Missouri River Is estimated to be

2143,000 c.f.s.

HIST O RICAL DA~1AGES

27. RaInfall In the Elkhorn River basin in June of 191414 caused
severe flooding along the Platte River from the mouth of the

Elkhorn River to the Missouri River . The estimated peak discharge
was 107 ,000 c . f . s .  at Ashland . The flood damages for this event
totaled approximately $672 ,000 .

28. The historic floods following the 191414 flood are shown in
table E2—l.

Table E2-l
Historic Flood Records

Year Cause Damages

19147 Rainfall $ 1481 ,300
1914 8 Ice Jam 80 ,000
19140 Snowmelt and Ice Jam 92,000
1960 Snowmelt and Ice Jam 575,000
1962 Ice—jam Flood No Estimate
1966 Ice Jam 268,250
1967 Rainfall 1,355, 000



AVERAGE 4NNHA L DAM4GES

29. Average annual flood damages on the downstream reaches of the

Platte River are relatively low. The overall existing flood prob-

lems are minor , even though floods occur almost annually. The

flood p~.aIn is rapidly developing , however , because of its obvious

economic locational advantage and environmental attractiveness.

Continued development in this area would result in potential damages

far greater than those historically experienced . Although the four

alternative growt h patterns do not delineate extensive urban devel-
opment in this flood plain , It Is strongly suspected that uncontrolled ,

urban sprawl would allow such development. The construction of

several urban developments within the combined Platte—Elkhorn River

flood plain in the past 10 years is indicative of’ such an occurrence.

30. The crop and noncrop discharge—damage relationships for the
study area and the corresponding discharge—probability curves were

developed . Average annual damages were then computed using a
tabular integration procedure . The average annual damages under
exisx~ing conditions are $190,700 and are broken down as follows :

Crop $ 1414,1400

Noncrop* $1146 ,300

* Urban damages are included in the noncrop damages.
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Other Needs

EROS I Oil

31. The erosion problem along the Platte—Elkhorn River flood plain

could increase significantly during the next 50 years. Recreational

and urban developments are occurring within the combined flood

plain. The demand for river frontage for recreational purposes now

exceeds the supply. The value of this frontage land is increasing

at a rapid rate, and there is also a corresponding increase in the

type and value of improvements being constructed on this land .

Losses of irreplaceable esthetic and ecological values, however, may

be an even greater loss. The erosion rate could increase due to

development along the river ; this could reduce the normal capability

of the riverbank to revegetate and stabilize itself.

IRR IGATP )N

32. There is no need for the diversion of surface flows from the
Platte or Elkhorn Rivers for irrigation wi th in  the study area. The

precipitation and ground water table are sufficient  for the growing
of crops produced within the study area and dryland farming is the

general practice.
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Improvements Desired

33. Public meetings have been held regarding the water resource

problems in the study area . The only flood problem area mentioned

during these meetings was at Plattaniouth , Nebraska . The local

interests felt that flood protection was needed for their municipal

water and sewage treatment plants and for the surrounding flood

plain. This same area Is also subject to Missouri Riv~r flooding .

DurIng April of 1975, local interests from Hanson ’s Lakes , a

development located upstream from U .S.  Highway 73—75 along the north

bank of the Platte River , requested flood protection for the area.

E— 22
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PART II I

FORMU LATIN G A PLAN

1. This section presents a discussion on the formulation and eval-
uation criteria used , the possible solutions considered , and the
basis for selecting the final plan . In formulating a plan , it was
imperative to consider all appropriate alternative plans. Such
alternatives were then screened to arrive at the plan that best
responds to the problems and need s of the area .

Possible Solution s

2. Several alternative measures to satisfy the problems and needs
of the area are possible; however , some of these measures are not
practical or economi cal . The possible solutions ma,v be divided In~o



the two broad categories of nonstructur al and structural measures.

Nonstructura.l measures include insurance, zoning , building code

regulations , flood proofing of both individual buildings and land

tracts , and permanent evacuation of flood plath areas . Possible

structura 1. measures include reservoirs , channel and levee improve-

ments , diversions , and combinations of these. Also, a combination

of nonstructural and structural measures is possible. Nonstructural

measures emphasize regulation of the use and development of the

flood plain , thus lessening damaging effects  of large floods.

3. Initially, both structural and nonstruct.ural alternatives, in

addition to the alternative of ‘no action ’, were considered . With

the “no action” alternative, it was assumed that there would not be

any Federal action taken and that local officials would adopt flood

plain zoning regulations in accordance with Public Law 93—2314.

N(1NSTRUCTURAL MEASURES

FLOOD INSURANCE
14 . Flood insurance would not prevent damages to existing develop-

ment but it would provide compensation for those people located in

participating areas. The total cost of flood Insurance includes

the cost of average annual damages, the cost of administering the

program, and actuarial costs. Thus, the cost of insurance exceeds

the benefits that could be derived by the amount of actuarial and

administrative costs.

EVACUATION -

5. Total evacuation would involve complete “emoval of all buildings

and damageable property in the flood plain. ThIs would mean buying



the unincorporated communities of King Lake aid Venice , port ions

of the c it y of Val l ey ,  and the residential areas of G& n ~ er Cove ,

Riverside Lake, Cedar Creek , Buccaneer Bay , and Hanson ’s Lake . In

addition to this , there are hundreds of cabins located along the

Platte and Elkhorn Pivers that would have to be purchased . Agri-

cultural ~nd transportation developments would remain in the flood

plain and would not be protected . After prei lminary analysis,

this alternative was found to be infeasible b,~cause of high

acquisition costs.

ZONING

6. Zoning would prohibit future development in the flood plain
unless the structures are flood proofed . Zoning would not protect
the exIs tIng development in the flood plain.  With the passage of
Public Law 93— 23 14 , it must be assumed that local o f f i c i a l s  will

comply with its provisions and the 100-year fl ood plain will be
zoned . If the 100—year flood plain Is zoned now , it will limit
future ux ban expansion and will preserve the exist ing environmental
setting of the area and its use as an agricultural area .

FLOOD PROOFING

7. Flood proofing to protect against the 100—year flood would
reduce damages to residential and nonresidential buildings , but
would be socially objectionable and expensive . Under the current

flood insurance program regulations , existing development would not
be required to be flood proofed but all future development would
have to be flood proofed If Federal money were borrowed . Many of

the existing cabins and homes in the flood plain would require

major Improvements in order to be flood proofed . The cost of

flood proofing was fow~d to be economically Infeasible by a wide

margIn. Future development in the flood plain would be required

E— 2 5
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to flood proof if the flood plain is zoned in accordance vith flood

insurance program regulations. The cost of flood proofing would

be the financial responsibility of the individuals who plan to build

in the flood plain.

STRUCTURAL MEASURES

8. Even though flooding occurs almost annually, the existing

flood problems are relatively minor . Structural alternatives to

solve the existing flood problems were considered and were all

found economically infeasible by a wide margin and did not warrant

detailed studies. Alternatives considered included a levee system

which would provide 100-year flood protection at a cost of approx-

imately $1,000,000 per river mile. The levee system would have

paralleled both the Platte and Elkhorn Rivers within the study

area. Channel improvement is another alternative, but it is opposed

by local interests and would not be compatible with the habitat and

environmental qualities of the rivers. Dams have been considered

in the past both within and outside of the metropolitan study area;

these studies indicated that there were insufficient damages to

economically justify a dam or a darn system . Economic feasibility

studies of Missouri River Agricultural Levee Unit R—610 were made
at the request of Plattsmouth, Nebraska local officials. Preliminary

studies indicated that the levee unit was not economically justified .

SUMMARY OF POSSIBLE SOLUTIONS

9. Nonstructural measures would reduce future damages caused by

unwise flood plain development . Existing damages, however , would

not be reduced . Based on the above analysis, it was concluded that

E-26 
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flood plain zoning should be adopted. At the present time, since

a detailed outline of the 100—year flood is not available, the
flood of record should be used. Owners of existing structures in

the flood plain should consider flood proofing on an individual

basis or purchase flood insurance.

Alternatives Considered Further

10. In view of the preceed ing analysis, the no action or flood

plain zoning appears to be the most favorable for further considera-

tion.

Selecting a Plan

11. The study area is primarily rural in nature. The area presents

an excellent opportunity for flood plain management. The cities

already located within the flood plain should Implement zoning to

limit flood damages in the future.
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SECTION F

MISSOURI RI VER EVALUATI ON

PART !

RESOURCES AND ECONOMY

OF THE STUDY AREA

1. The Missouri River study area is that portion of the Missouri

River encompassed by the Metropolitan Omaha, Nebraska-Council

Bluffs, Iowa Standard Metropolitan Statistical Area.

Environmental Setting and

Natural Resources

BASI F1 DE S CRI P TI O N

2. The study area encompasses approximately 1,500 square ru les .

In Nebraska , gently sloping hills extend from the western boundary
of the metropolitan area to the bluffs  along the Nebraska side of
the Missour i River . Steeper bluffs , about 250 feet high , are
located adjacent to the flood plain on the Iowa side. Between tAe
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two bluff lines , the flat Missouri River bottom land averages

about 5 miles wide . The Missouri River is e.bout 600 feet in width

in the area.

3. Approximately 10 percent of the total land in the study area

is developed urban land . Ninety-one percent of the population of

the study area lives in the urban area.

I1!STOR ICA L-A RCHEOLI)C1ICIIL FF~\TURE S

~4 . American Indian artifacts and remains comprise most of the

important archeological finds in the study area. The Omaha—

Council Bluffs SMSA has a rich and varied historical background

related to the frontier life of 19th century America . Especially

notable is the early key role which the area played as a transfer

and crossing point on the ~tissouri River for pioneers and as a

grouping point for Mormon migrations to Utah.

i-IATU PAL !~[SOURC[S ~;1D ENV I RON M [~1TAL CH~P~CTE RI ST I CS

5. Channelization of the Missouri River and construction of the

main stein dams upstream have had a marked effect on ecosystems in

and along the river .

~~~. The construction of the river into a narrow channel has

increased velocities through the study area The increased velocity

over a primarily sand bottom has produced an unproductive zone. The

rapid movement and force of the water plus the grinding effect of

the sand particles make it very difficult for organisms to live on

the bottom zone.
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7. Th’ river is continually scouring the bottom and maintaining

a channel of good depth for navigation . The narrow channel and

fast current do not permi t the format ion of mud f lats or sandbars.

8. Vegetation typical of the flood plain forest includes an

overstory composed of willow , cot tonwood , elm , ash , hackberry ,
maple , black walnut , sycamore , elder , mulberry , and basswood .

rhrub and herbaceous species form an understory composed of

grape , “irginia creeper , dogwood , sumac , gooseberry , poison ivy ,

wild ros,, coralberry , ragweed , nettles , hemp, asters, sunflower ,

fleabane, and wild strawberry .

9. The upland forests which are located on the Missouri River

bluffs are characterized by an overstory of bnsswood, elm , ash,

oak, and hickory and an understory of dogwood , gooseberry, sumac ,

wolfberry, and native grasses.

10. The Missouri River channel has never been conducive to the

growth of aquatic vegetation . Swift turbid waters and shifting sand

prevent vegetation from becoming established. Protected areas,

however , such as backwaters, side chutes, cut-off lakes, and oxbow

lakes do support aquatic vegetation. Cattail is the only aquatic

plant in most protected areas and it grows in dense monospecifie

stands. Many isolated oxbow lakes and backwaters support cattail

and some additional species , such as water lily and arrowhead.

11. Wildlife species in the study area reach depend upon the

remaining habitat in the bottom lands and bordering uplands for

their survival. Most of the forested marsh , backwater meadow ,
sandbar, and dune areas are located on or near the banks of the

F— 3
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Missouri River. White-tailed deer, mink, raccoon, fox, opossum,

cottontail rabbit , squirrel, skunk, coyote, and small rodents are

the most common terrestrial wildlife species in the study area.

Other snail mammals in the study area are shrews, ground squirrels,

plains pocket gophers, mic e, and moles. Abandoned buildings, bluff

caves, and forests in the study area provide habitat for bats.

12. The study area is located near the wester~u edge of the eastern

deciduous forest which is the limit of the ranges of many eastern

bird species. The appearance of some western bird species in the
habitats of the flood plain is not unusual . For these reasons,

the avifauna of the Missouri River flood plain is diverse and of

biogeographical interest. The Missouri River is an avenue for

bird movements, not only for the continent—spanning migratory

f l ights of many species, but also for local movements during the
winter and summer .

13. The species which use the study area for breeding include

certain hawks , falcons, cuckoos , owls, goatsuckers, swifts, wood-
peckers , flycatchers , jays, titmice, nuthatches, wrens, mocking-

birds , thrashers, thrushes, gnatcatchers , vaxvings, finches , and

sparrows . Some species use the area only for migration. These

include certain species of hawks, falcons, eagles , ospreys, owls ,
flycatchers , thrushes , vireo s , warbier s , grosbeaks, juncos , and
sparrows .

l~4.  Water— and wetland—dependent wildlife populations are declining

in the study area due to the continuing loss of aquatic and semi-
aquatic habitat . The breeding species that are the most seriously

affected include certain grebes , ducks , inergansers, herons , bitterns ,
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r a i l s , c~oot , gallinules , plovers , sandpipers , woodcocks , s n ipes ,

terns , klngfishers , swallows , and blackbirds. Also affected to a

serious degree are the winter and sunnier resloents.  These include
certain ducks , mergansers , eagles , and herons. The least affected

are the migrants .  These include certain grebes , pelicans , corinor-
ants, swans, geese , ducks , mergangers, eagles , bitterns , cranes ,

rails,  avocets , plovers , sand pipers , gulls, terns , and blackbirds.

15. The species which are no longer common due to habitat reduction
include the long—billed marsh wren , American bittern , least bittern ,
yellow—headed blackbird , least tern , and pi~ ing plover . As the
acres of marsh and shallow water areas continue to decline , more
species will become uncommon .

16. The more common reptiles and amphibians inhabiting the study
area include the leopard frog , chorus frog , cricket frog , Great
Plains toad , Rocky Mountain toad , gray tree frog , snapping turtle ,
western painted turtle , soft-shelled turtle, tiger salamander,
northern water snake , bull snake , and the garter snake .

17. Fish habitat in the stud y area of the Missour i River is
limited because of channel control programs. Four species , the
carp , goldeye , river carpsucker , and the giz~’.ard shad , are the
most abundant . Other common fish are the channel catfish , flat—
head catfish , drum , gar, buffalo , and numerous minnows . Less
common f ish are the crappie, sauger , walleye, and paddlefish.
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H u n  Resources

STLJflY ~~~
13. The Omaha—Council B lu f f s  SM~A is the key influence on future

social and economic growth in the study area. The discussion of

human resources will center around the SMSA. The 1970 population

of the SMSA was 5140,1142. Omaha, the Douglas County county seat, had

a population of 3147 ,380 in 1970. Council Bluffs, the PottavattaMe

County county seat, recorded a 1970 population of 60,3148. The Omaha—

Council Bluffs SMSA serves as a trade center and a key distribution

point for eastern Nebraska and western Iowa. Interstates 80 and

29 serve the SMSA in addition t~ other State and Federal highways.

The metropolitan area is served by eight railroads, six major

airlines , and five barge lines.

~~~~~~~~~ C !IT\R~CTER IS T TC S

19. The study area has experienced significant population growth

over the last 30 years as shown in table Fl—I . The table shows that

the population of the study area has increased most signif icantly

for the areas outside the corporate boundaries of Omaha and Council

Bluffs. Population from 19140 to 1970 increased at a rate of 1.6

percent per year for Omaha , 1.5 percent tier year for Council Bluffs,

and 5.5 percent per year for the remainder of the SMSA .

F-6
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Table Fl-i
Historic Population

Missouri River Study Area
19140 to 197 0

19140 1950 1960 1970

Omaha 233 ,81414 251 ,117 ‘301.958 3 147,380
Council Bluffs 141,14 39 14 5, 1429 55, 6141 60 ,3148
Res t of SMSA 149, 8214 69,8149 100,2714 l32~~~~

Total 325,107 366,395 1457,873 5140,1142

Source: Census of Population; 19140 , 1950 , 1960 , 1970.

IICIVI[

20. ?4edian family income in the SMSA in 1970 was $l0,2lIi compared
to $9,586 for the Nation . Census data indicated that 6.8 percent
of the study area families had incomes below poverty level compared
to 10.7 percent for the Nation .

Development and Economy

P1)PULAT[O~ ~ROJ[CT 1ONS
21. OBERS population projections for Water Resources Council
Subarea 1023 and population projections for the four alternative
growth concepts are presented in table Fl-2.
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Table Fl—2
Alternative Population Projections

Omaha-Council Bluffs SMS.A

1995 2020

OBERS Projections 896,200 1,1451,000
Concept A 850 ,900 1,0314 ,500
Concept B 795,100 970,600
Concept C 850,900 1,0314,500
Concept D 850,900 1,0314,500

Source: OBERS Projections 1972; and Vol. III ,
Section C, Alternative Futures
Appendix.

LA~’tE~ USE

22. Upon completion of Federal levees L—6 1l , L—6114 , and R.-6l6

in the downstream Missouri River reaches of the study area,

standard project flood protection will be provided throughout most

of the study area from Omaha-Council Bluffs downstream . Land

between the levees and the river would not be put to intensive

urban uses. Existing developeient inside the levees consists

mainly of cabins along the river . Land use plans indicate that

the upstream portion of the study area will be open space. This
upstream portion would not be protected by levees. Riverside

areas would have park development and would not be urbanized .

4 F-8
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PART H

PROBL EMS AND NEED S

1. The purpose of this section is to summarize the water resource

problems and needs relating to flooding , erosion , drainage , and
irrigation in the Missouri River Study area. This section also

provides information on existing plans and improvements in the area .
As an indication of relative flood hazard , figure B2—l defines the
flood potential by frequency of occurrence in years.

Prior Studies and Reports

2. Many studies of the Missouri River have been made by the Corps
of Engineers.  Only those which concern the immediate study area
are discu ssed in th is  repor t .

F-9



3. House Document 92, 146th Congress, 3rd Session, 1881, was the

first report which set forth a comprehensive plan for navigation

on the Missouri River . The report studied the entire length of

the Missouri River .

14 . House Document 5914, 69th Congress, 2d Session, 1926 , considered

the feasibility of the improvement of the Missouri River for navi-

gation upstream from Kansas City , Missouri. The report considered

a channel ‘6  feet deep and of ample width for navigation”.

5. House Document 238, 73rd Congress, 2d Session, covered the

entire Missouri River basin and dealt with navigation , irrigation,

power and flood control . The report recommended the storage of

floodwaters in Fort Peck Reservoir and the release of these

floodwaters during navigation season . Seve’ al systems of locks

and dams were also considered for the area uostream from Sioux
City , Iowa .

6. House Document 821, 76th Congress , 3d Session , entitled
“Missouri River , Sioux City , Iowa to Kansas C”,ty, Missouri” con-
sidered flood control in the Omaha—Council Bluffs metropolitan

study area. The report recommended that a Federal flood control

project be adopted for the protection of agricultural lands and

small communities between Sioux City and Kansas City . As a part
of the general comprehensive plan for flood control approved in tl~
Flood Ccntrol Act of 22 December 191414, local protection projects

along the Missour i River were authorized for protection of the

cities of Omaha, Nebraska and Council Bluffs, Iowa.

F-b



Existing Plans and Improvemen ts

7. The construction of the Missouri River main stem darn system

has reduced the magnitude of rlood discharges along the Missouri
River within the stud y area , thus reducing the frequency of
flooding .

8. The Corps of Engineers has also constructed Missouri River

levee units within the study area. Most of the units protect
agricultural lands and small communities against floods. The

completed projects and those that are funded for construction are

shown on plate F2—l . All remaining, uncompleted units that have

been classified “inactive” are also shown. Planning on levee

units L—6ll—6l14 and R—6l6 was initiated in FY 19714 and is nearing

completion. The combined Federal cost of these units is

approximately $7,000,000.

9. As a part of the authorized Missouri River levee project,
flood protection projects were constructed fir Omaha, Nebraska
and Council Bluffs, Iowa.

Flood Problem

10. The flood hazard on the main stem of th~ Missouri River has

been dramatically reduced as a result of the constructed projects——

F—li
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the main stem ~-eservoirs , bank stabilization , and the Missouri

River levee njstem . The flood problem on the Missour i River varies
according to the flood-generating potential of tributaries down-

stream from the main stem reservoirs and the degree of protection
afforded by levees . The flood area through the presently urbanized

areas of Omaha and Council Bluffs is confined between the levees

protect ing these cities. Upstream and downstream from the leveed
areas, the potential flood area from the major floods could extend

from bluff to bluff.

11. The Missouri River levees, where completed, provide protection
against a flood that is approximately the standard project flood

event . A levee freeboard of 2 feet for agricultural areas and

5 feet for urban areas was used . There are numerous locally con-

structed agricultural levees along the river, some of which provide

significant flood protection . Others provide a relatively low

degree of flood protection and receive inadequate maintenance.

12. The Omaha District of the Corps of Engineers is making

detailed studies to define the floodway along the Missouri River

under current conditions. The study will show flood profiles

relative to the streambed and both banks. Since the floodway study
is still underway, no flood outline based on historic data was
shown in this report. For more information regarding the floodway
at specific locations, contact the Omaha District Flood Plain

Planning Branch of the Corps of Engineers.

F~l2
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~IISTO RICA L tJA~lAGES

13. Simce the completion of the main stem dam and the Missouri

River levee system along the Missouri River w~~hin the study area,

flood damages have been considered relatively minor. With the

construction of levee units L—611—6114 and R—6l6, the remaining

areas that will be subject to flooding within the study area are

primarily agricultural. The new levees would provide standard

project flood protection to those areas protected by them. Most

of the recent flooding within the study area limits has been down-

stream from Omaha in reaches where the authorized Missouri River

levee system has not been constructed. The average annual damages

have not been calculated for the Missouri River because the hydrol-

ogy and hydraulics are currently being revised.

Other Needs —

Missouri River Flood Plain

in~A 1i~/\(~L Aili) HIIJH GROU~i) lATER

114 . Drainage and high ground water nrobbems exist adjacent to the

Missouri River . Currently, the communities of Carter Lake and

F— 13



western Council Bluffs are adversely affected by these problems.
Surface ponding In the two communities is evident during high

water periods. High ground water levels and poor drainage are

also problems in the vicinity of the community of Missouri Valley,
Iowa, during high stages along the Boyer River , Missouri River,
and Willow Creek . High ground water problems In some areas of

the flood plain have been asserted to be caused by maintaining
navigation flows in the Missouri River.

IR~IGAT IOi~l

15. IrrIgation districts exist along the Missouri River within
the study area and there is some irrigation by wells. No additional
Irrigation needs were determined by this study.

Improvemen ts Desired

16. Opposition to Missouri River levee R-6l6 has been expressed
by landowners and cabin owners on the riverside of the proposed
levee.

F-114
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PART HI

FOR MULATIN G A PLA N

1. This section presents a discussion on the formulation and
evaluation criteria used , the possible solutions considered , and

the basi3 for selecting the final plan. In formulating a plan,

it was imperative to consider all appropriate alternative plans.

Such alternatives were then screened to arrive at the plan that

best responds to the problems and needs of the area.

Possible Solutions

2. The residual flood problem in the Missouri River flood plain

is minor , and most of the area still subject to flooding is agri-

cultural. The authorized levee units could provide protection for

—- - -
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this area, if the flood problems were considered severe enough to

economically justify their construction. Since the existing flood

problem is minor , structural solutions were not found to be econ-

omically justified . Only nonstructw-al alternatives, therefore,

were considered , including the alternative of “no act ion”. Non-

structural measures considered included insurance, flood plain

zoning, flood proofing of both individual buildings and single

land tracts, and permanent evacuation of flood plain areas. In the

case of “no action”, it was assumed that there would be no Federal

action but that county and city officials would adopt flood plain

zoning regulations in accordance with Public Law 93—2314.

~ON S IRUCTURAL ‘iLASURES

IN SURANCE

3. Flood insurance , which does not prevent damages to existing

develolxnent , should not be considered alone, but should be considered
as a supplement to flood plain management. The cost of insurance

exceeds the benefits that would be derived by the amount of the

administrative and actuarial costs.

ZONIN G
14. The Omaha District, Corps of Engineers, currently has a
floodway study underway. This study will ahoy flood profiles

relative to the streambanks and strearnbed . The flood profiles will

provide a suitable basis for adoption of land use controls. The

four future land use concept plans discussed in Alternative

Futures , Annex A , of Volume III , show the Missouri River flood
plain being used for parks, open space areas, and industrial

develo~inent. With the passage of Public Law 93—2314, it must be 
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assumed for the purposes of this study that local officials

will comply and that the 100—year flood plain will be zoned. In

the flood plain fringes—-outside the reserved floodway——buildings

could be constructed provided that they are adequately protected

against flood damages.

FLOOD PROOFING

5. Flood proofing is employed primarily for the reduction or

elimination of flood damages to existing structures. Flood

proofing includes, but is not limited to:

• Raising existing buildings ;

• Providing individual dikes around existing structures;

• Providing permanent or temporary watertight covers for

all openings;

• Protecting roads and utilities; and

• Anchoring flotable structures and facilities .

6. Flood proofing of existing structures in a potential flood

zone could take any of the above—mentioned steps to provide

adequate protection against possible damage. Economic studies

revealed that flood proofing of all existing structures located

in the flood plain would be economically infeasible by a wide

margin. On a building—by—building basis , some of the industrial

complexes may find that flood proofing is warranted. Flood

proofing of future development in the Missouri River flood plain

F—iT



area would be feasible; however , such measures would be the

f i nancial responsibility of individuals who build In the flood

plain.

EVACUATION

7. Permanent evacuation of the flood plain could be used to

reduce the flood damage potential . Such a n’easur e could involve
removal of all buildings and proper ty in the flood plain . Lands

acq.ired in this  manner could remain in agricultural use or be used
for parks, greenbelts , open spaces, or other purposes that would

not interfere with floodflovs or result in material damage from

floods. After preliminary analysis , this alternative was found

to be infeasible due to high acquisition costs.

SU~1I’1ARY OF ~UNST RUCTU RAL 1EASU~LS

8. With the current interest in developing the Missouri River

flood plain , delineation of flood hazard areas and flood frequencies
would provide information regarding the suitabIlity of developing

in certain areas . On the basis of the preceding discussions ,
particularly existing problems and needs , it was concluded that
zoning was the best alternative. Although this approach does not
solve the flood problem for the existing structures in the flood

plain , it will help to eliminate or greatly reduce future increases

in flood damages . Where landowners feel flood proofing is

warranted , this should be adopted or they should purchase flood
in surance.

F~i8
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Alter natives Considered Furth er

9. The “no action”, or flood plain zoning alternative, appears

to be the most favorable alternative.

Selecting a Plan

10. Local officials should zone the Missouri River flood plain

in accordance with Public Law 93_23 14 . This would limit increases

in flood damages by restricting future development that would

otherwise occur . Existing structures on the flood plain should

be insured or flood proofed on an individual basis .

F-19
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SECTION G

PAPILLION CREEK EVALUATION

PART I

RESOURCES AND ECONOMY

OF THE STUDY AREA

1. The Papillion Creek study area lies entirely within Washington,

Douglas, and Sarpy Counties in Nebraska. Douglas and Sarpy Counties

constitute the Nebraska portion of the Omaha—Council Bluffs Standard

Metropolitan Statistical Area.

2. Omaha , the Douglas County county seat , had a 1970 population

of 3h7 ,380. The metropolitan area is served by Interstates 80 and

29, U. S. Hiphvays 6, 73—75, and 275, and State Highways 36 , 38 , 50 ,

614 , 85, 92 , and 133. The Omaha area is served by eiGht railroads ;

they are the Burlington Northern Inc.; the Chicago , Milwaukee , St.

Paul , and Pacific Railroad ; the Chicago and North Western Transpor-

tation Co.; the Illinois Central Gulf Bailroad ; the Norfolk and

Western Railway Co.; the Missouri Pacific Lines; the Chicago , Rock

Island and Pacific Railroad ; and the Union Pacific Railroad . The

home of f i ce  of the Union Pacific Railroad arid the regional office for

Burlington Northern Inc . are located in Omaha. In addition , about

a dozen off—line railroads maintain offices in Omaha. Six major
airlines operate daily from Eppley Airfield. Five smaller airports
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are located on the outskirts of Omaha. Omaha is also served by
five bus lines and five barge lines.

Environmental Setting and

Natural Resources

B~~1~! ~ES1PIPTIfl~!

3. The Papillion Creek basin contains apDroximately 1402 souare

miles . The basin is about lii miles long and has a maximum width of
17 mi1e~ . The central por tion of the basin is urbanized while the
upper and lower portions are agricultural.

li . Three main tributaries form the Papillion Creek basin — the

Li t t le  Papillion Creek , the Big Papillion Creek, and the West Branch
Pap i l lion  Creek.

— f~R(~IFn~ f l ( j Ctt~ FF~ Tl ’Pr~

5. Pal i J I l o n  Creek an -I i ts  tr ibutaries flow throug h the histori-

cally rich Omaha—Council Bluffs SUSA . The area’s heritage includes a

a va riety of events associated wi th  the Spanish conquistadors , Lewis
and Clark ’s explorations , Mo rmon migrat ionn , the frontier era , and
the American Indian culture.

0—2
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N AT UR ~1. RESOURC ES AND ENV L RO~ME~TAL C~LAR1~CTER lST ICS

6. The central portion of the  basin is an urban setting composed

of the cit ies  of Omaha , Ralston , Bellevue , and Papillion. Intensive

fa rming is pract iced throughout the remainder of the basin. Less

than 1 percent of the land area remains in native tree, grass, and

shrub cover. A significant portion of this area fringes the drain—

ageways and comprises most of the basin ’s wildlife habitat. Species

of woody vegetation found in the basin include cottonwood , box

elder , mulberry , willow , green ash , silve r riaple , American elm ,
walnut, and cedar. Nettle, ragweed , chokecherry , gooseberry,

honeysuc~cle , t imothy , wild rye , brome , clover, and foxtail number
among the shrub and grass species found in the basin.

7. Game birds and anii’~als inhabiting the basin include whitetail

deer , bobwhite quail , cottontail rabbits , fox squirrels , and pheas-

ants. Nongarne species incl ude fox , coyote , raccoon , mink , weasel ,
muskrat , opossum , skunk , and the common species of moles, shrews,

ground squirrels , field mice , ari d rats. Corniion resident birds in-

clude the yellow—shafted flicker , downy woodpecker, bluejay, black—

capped chickadee, robin , cardinal , and American goldfinch . Woody

vegetation along the creeks attracts numerous species of warbiers ,

orioles, sparrows, thrushes , hawks, ax~d owl s during spring and fall

mivrations. Numerous bird species such as the red—headed woodpecker,

eastern phoebe, catbird , and brown thrasher find suitable nesting

habitat in the basin. Waterfowl are found occasionally in the basin

but rarely on any of the Papillion Creek tributaries.

8. The gan e populatior. s w i t h in  the basin have been decreasing

the past few years due principally to decreasinr hnbitat . During

th i s  same period , the number of hunters has been increasing which

results in heavy hun t ing  pressure . The pos t ing  of land by private

0—3 

~~~~~~~~~~~~ - -~~~~~~-



--- -~ --—

owners to prohibit hunting has helped to reduce the hunting pressure
and conserve existing game populations.

Human Resources

STI!~Y ‘IPF!~

9. The three—county region of Washington, Douglas, and Sarpy

Counties comprises the study area. Douglas arid Sarpy Counties are

primarily urban oriented while Washington County is primarily rural.

PflPI’L~TIf)~1 CHAPAITF P!STICS

10. During the 1960—1970 period , population in the three—county
region increased from 386,8714 to 1466,965, representing a net gain
of 82,091 people. Douglas County accounted for approximately 56

percent of this growth, or 145,965; Sarpy County accounted for approx-

imately 142.~ percent, or 314 ,919. The population growth in Washing—

ton County accounted for only 1.5 percent of the region’s total
population growth. Table Gl—l presents the 19(0 to 1970 population

changes for the study area.



Table 01—1
Population Changes 19(D—1970
Papillion Creek Study Area

Percent
1960 1970 Change

Washington County 12 ,103 13 ,310 10.0
Kennard 331 336 1.5
Washington 76 72.7

Douglas C?~~
tY 3143 ,~ 9u 3~’) ,1455 13. 4

Mil lard 1,1)114 7,1460 636.0
Omaha 3O1 ,59~ 3L~T ,32e 15. 2
Ralston 2,977 14,265 143.3
Bennington 3141 683 100.3
Elkhorn 7149 1,1814 56.1

Sarpy Co~’nty 31,281 6(,200
LaVista ——— k ,807
Papi llion 2 ,235 5,606 150.P
Gretna 7145 1,557 109.0

( 1) Census included population in both Douglas and Sarpy Counties.
Millard was annexed by Omaha in 1973.

Source: Census of Population : 1960, 1970.

INCOME

11. Table (11—2 presents 1970 income statistics for the study

area and the percent of families in the study area with an income

less than poverty level. Median family income for the Nation was

$9,586; 10.7 percent of all families in the Nation had incomes

less than the poverty level.

_ _ _ _



Table 01—2
Income Statistics

Papiluion Creek Study Area

Washington Douglas Sarpy Omaha SMSA’

Numbe r of F ami l i e s  3,385 9lr ,79~ 114,708 119,280

Median Income of Families (s) 8,~30~ 10,1419 10 ,209 10 ,2114

Percent of Families with
Income Less than Poverty
Level 6.14 (.7 5.7 6.8

Source: Census ~~ Population , General Social and Economic
Characteristics 1970, and U. S. Summary .

* Includes Pottawnttaxnie County, Iowa

Development and Economy

POPflJ ~TI1V J DPP ,FCT!P~~

12. Table 01—3 presents population projections for OBERS Water

Resources Subarea 1023 and the four alternative growth concepts,

discussed in Section ~ of thi s ~tnnex . The growth concepts are

presented in more detail in Volume III, Annex A , of this urban

study.

0—6
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Table (11—3
Population Projections

Papillion Creek Study Area
(Thousands)

1970 1995 2020

Water Resources Subarea
1023 867.7 1’~h .1 1,0914.9

Source: OBERS, Series E, 1972, Volume 3.

Douglas Sarpy Washington *S1~~A Total

1Q70, Census 389.5 6(.’ 13.3 5142.f~

1995, Concepts
A 533.14 215. 14 17.5 850.9
B 515.5 176.8 142.1 795.1
C 581.7 167.1 17. 8 850.9
D 523.5 225.3 17.8 850.9

2020 , Concepts
A 65o.~ 2(0.7 19.3 1,0314.5
B 635.0 220.2 52.2 970.6
C 686.5 p7R~ 5 19.3 1,0314.5
D 619.3 2~~.fl 19.3 1,0314.5

Source: Volume III , Annex A , Alternative P’ut~.ares Appendix

* Includes Pottawattamie Co. ,  Iowa .

L~ 1fl 11SF

13. Urban land within the basin nearly doubled from 1956—1970.

The trend toward urbanization is continuing. The most important

urban growth sectors are in western Douglas County and northeastern

Sarpy County. Population pressures in the Omaha metropolitan area

have led to accelerated construction of both residential and commer—
cial facilities in the basin.
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lh . As a “r ive r f ron t  city” , Omaha ’s central business district is

on its eastern periphery bordering the Missouri River. Until 1970,

the c i ty ’s suburban development was characterized by low density ,

sirj’~1e lot development with convenience centers serving the neigh-

borhoods. More recent growth has added a substantial number of

high density apartment complexes to the western suburbs. These

contribute to the heavy east—west vehicle traffic which is already

taxi ng the capacity of the major t r a f f i c  arteries.

15. The corporate l imits  of the ci ty  of Omah a extend into all of
the major subbasiris in the T’apiiliori Creek system , and growth

w i t h i n  the city ’s planning j u r i s d i c t i o n  is progressing rapidly.

New development is rather evenly distributed around the entire

western periphery of the city of Omaha and is proceeding in the

typical “skip over” pattern.

16. In the 195~ —l967 period , the urban and built—up area of

Sarpy County expanded by 14( .’~ percent to a total of ii ,6o0 acres.
According to the Nebraska Conservation Needs Inventory , Washington

County experienced a 21 percent increase in urban land to a 1967

total of 7,500 acres.

17. In the 14—year period from l9((~ to 1970, residential structures

within the flood plain of Papillion Creek and its tributaries

increased by 2~ 3 units to a total of 1,560 units with a total valua-

tion of 427,271s ,030. In the sas~e period , commercial establishments

increased by 91 units to a total of 351 units with a valuation of

.~147,589,O00. In 1970, 91.5 percent of the 21,500—acre Papillion

Creek basin flood plain was used for agricultural purposes.

18. The major investment in flood p ia in  development has been made

in the Little Papillion suhb~is~ n and more t 1ian half  of th is  is

(1- ~
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represented by commercial properties in the city of Omaha. The

Big Papillion Creek basin flood plain also encompasses a substan-
tial amount of Metropolitan Omaha development . Table (11—14 summar-

izes 1971) flood plain development.

19. Implementation of flood plain zoning through the urban area
will slow the development rate in the flood plain. As Omaha
expands , however, pressure to develop the urizoned fringe portions

of the flood plain would result in increased flood damages.
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PART II

PROBLEMS AND NEEDS

Prior Studies and Repor ts

1. The purpose of this section is to summarize the water resource

problems and needs relating to floods, erosion damage, and irriga-

tion in the Papillion Creek study area. This section also provides

information on existing plans and improvements in the area. As an

indication of the relative flood hazard , figure B2—l defines the

flood potentia~. by frequency of occurrence in years.

2. A Preliminary Examination Renort, dated 22 March 19148, was
prepared in response to a Congressional resolution for a study of

Little Papillion Creek. The report recommended a survey of the
Papillion Creek basin in the interest of flood control .

3. As a result of the preliminary examination , a survey report ,

published as House Document 1475, 87th Congress , 2d Session , 12 July

1962 , was made . This renort recommended channel improvements or.
(1—11
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Little Papillion Creek for a distance of approxirtately 6.5 miles

through Omaha, Nebraska. The report also found that protection of

Offutt Air Force Base was economically justified. As a result , pro-
tection of Offutt Air Force Base was apnroved for construction as

a military project. The channel improvements on Little Papillion
Creek were authorized and the project has been completed.

14. A report on Papillior, Creek and Tributaries , Nebraska was

published as House Document 3149, 90th Congress , 2d Session, 3 July
1968. The report was in resoonse to a resolution adopted by the

Committees on Public Worl s of the United States Senate and the

House of Representatives on 22 June 19614 and 3 Seotember 19614 re-

questing that the Board of Engineers for Rivers and Harbors

“review the report of the Chief of Engineers on Papillion Creek

and Tributaries , Nebraska, published as House Document 1415,
87th Congress, and other pertinent reports, with a view to deter-

mining whether any modifications of the recommendations contained

therein are advisable at this time.” The renort recommended the

construction of a system of 2~ dams and reservoirs at locations

throughout the Papillion Creek basin to serve the purposes of flood

control, recreation , fish and wildl i fe  enhancement , and water quality

control . The system of dams was authorized and two of the dams

h~zve been completed ex cept for recreation functions.

5. Flood plain information reports have been published for

Papilliori Creek and for most of its maj or tr ibutaries in the Omaha

metropolitan area. The standard project flood outline and flood
profiles are available from the flood plain information reports.

6. In September of 1975 a plan evaluation report was completed .
The plan evaluation was made to determine the advisability and
feasi bili ty of mod ity inr  the authorized project .  The evaluation

(1—1~’
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demonstrated that Dam 10, as authorized , is a feasible and necessary

project element for solving the flood problems in the Little

Papill ion Creek flood plain.

7. In the West Branch Papillion Creek, the evaluation demonstrated

that the changes since authorization have, indeed, significantly

impacted on the feasibility of the authorized reservoir system in

this drainage. As this evaluation progressed , it became obvious

that a complete reformulation would be required to develop a feasi-

ble and cost—effective plan for this area. Since what may be done,

or not done, in the West Branch area is not affected by the Big and

Little Papillion Creek plan elements , and vice versa, it is con-
sidered prudent to defer, or postpone, further implementation of

the authorized plan elements in the West Branch Papillion Creek

until detailed reformulation studies are completed.

8. The study in the Big Papillion Creek portion of the basin pro-

ceeded through a screening procedure and numerous plan iterations,

including all reasonable alternatives , to arr5v~ at a selected plan

for this area. It was found that construction of one relatively

large darn and reservoir on Bi~ Papillion Creek north of the city of

Omaha would be the most cost—effective and economically , socially ,

and environmentally acceptable solutior.. Accordingly, the author-

ized plan in the Big Papillion Creek drainage should be modified

to include construction of this one darn in lieu of nine dams further

upstream that are authorized , but not yet constructed.

fl—i 3
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Existing Plans and Improvements

9. Stream channel improvements have been constructed in the

Papillion Creek basin over the last 50 years by several short—lived

drainage dist r ic ts .  The channels in upstream reaches were straight-

ened and enlarged. This has resulted in increased flooding in the
downstream portion of the basin. Local efforts to increase flood

protection by further channel widening and by spoil bank levee con-
struction in the downstream portion of the basin have not been suc-

cessful. In 1961, the Corps of Engineers completed a survey investi-
gation for flood control on Papillion Creek and its tributaries.

That report recommended channel improvements on Little Papillion

Creek from Maple Street to its confluence with Big Papillion Creek.

The Little Papillion Creek channel improvement project was authorized
for construction by the Flood Control Act of 19(2. The project has

been completed and provides protection for the highly developed areas

along the Little Papillion Creek flood plain.

10. In l9(1~, under authority of Section 208 of the 19514 Flood

Control Act , a channel snagging and clearing project was completed

on the downstream 1 mile of Papillion Creek.

11. The Flood Control Act of 19(5 authorized the construction of

21 reservoirs for flood control , water quality control , recreation ,

and fish and wildlife enhancement. Construction of the authorized

system was ini t ia ted in 1977. Presently , Dams 16 and 11 are essen-

tially complete except for the development of recreation facilities.

In the West Branch basin , land acauisition has been essentially com-

pleted for Dam 20 and design of Dams 15 and l~ is also essentially

completed. Plate 02—1 shows the authorized 21—dam system. 

—



12. The Papio Natural Resources District is currently enlarging

the channel and constructing levees along the downstream reaches

of Papillion Creek. The completed portion extends from Missouri

River Levee Unit R—t13 upstream to near the confluence of Big and

Little Papillion Creeks and is designed to complement the authorized

system of 21 dams .

13. In 1973 the city of Omaha zoned the flood plains of the Pap illion

Creek basin within its jurisdiction. The zoning restricts development

within the 100—year flood plain in accordance with Public Law 93—2314
which established the National Flood Insurance Program.

Flood Problem

iii . Past flood experience has shown that the flood problem in the

basin is serious. Floods or threats of floods occur almost every

year during the sum mer thunderstorm season, when about 140 percent

of the annual precipitation occurs. In recent years floods occurred

in 1959, 19(0 , 19614 , and 1965. The Big Papillion Creek drainage

area sustained flood damage in all 14 years. The Little Papillion

Creek drainage area escaped the 19614 flood, but sustained heavy

flood damages in l9fcO and 19(5. The 19614 flood, which was the

basin ’s most damaging flood, centered over the West Branch drainage

area and caused an estimated 5 million dollars in damage and the

loss of seven lives. The 1950 flood also caused damage along the

West Branch. The Papillion Creek valley has sustained damage from

virtually every flood event due to the discharge concentration

from the three major tributaries converging on this strewn. Con—

tinued urbanization of the Papillion Creek basin will cause increases

in future peak discharges, and future development within unrestricted

G—1 5
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portions of’ the flood plain will also increase the damage

potential .

15. The flood pl ains of the princinal streams in the Papillion

Creek basin drainage system generally average about one—half mile

in width. Along Papillion Creek , and a few other locations, usually

at the j u n c t i on  of two stream s such as Li t t le  and Big Papillion

Creeks, the flood plain broadens to about 1 mi le .  Land use in the
flood plains includes major res dential, commercial , industrial,

agricultural , and military deveiopnents. Papillion Creek and its

major tributaries can be ronsidered in three distinctive geographic

areas. These areas are the Little Papillion Creek , Big Papillion

Creek , and West Branch Papillion Creek and Lower Papillion Creek .
The Bir- Pari i ilion Creek , for the purposes of eval uating the problems

arid needs of the Papillior. Creek basin , includes the upper 5—mile

stretch of the Papillion Creek between the confluence of the Big

and Litt le Papillion Creeks and the confluence of Papillion Creek

with the West Branch. The fol1owinc~ paragraphs describe the prin-

cipal areas subject to flood problems according to these three geo-

graphic areas.

LITTLE PA PJI I.Ifl~! 
( PFEK

16. Little Fapillion Creek originates j~ Washington County and

joins the Bi~ Papillion Creek in Omaha between L Street and Q Street.

17. Upstream from the town of’ Irvin gton , where Knight and Thomas
Creeks unite to fo rm Lit t le  Papillion Creek , approxi mately 300 acres

of’ agricultural  l and are su~ jec t to flooding . Downstream from Irv—

ington , the creep flows through a hirhly developed flood plain which

includes l,’~~1 residential u n it s  and 20~ commercial and industrial

establishments wit~h an estimated value of over ~l~ f l,0OO,O00. In

. - . - — -
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addition to the residential and commercial properties , the flood
plain has improvements in public transportation fac i li t ies  that

are valued at an estimated $lL ,000,000. A branch line of the Chicago

and North Western Transportation Co. parallels the stream for most

of its length. About 1 mile upstream from the mouth of Little

Papillion Creek , the Union Pacific Railroad crosses the flood plain.

In addition to Interstate 80 and several State highways, numerous
paved and improved streets are located in the flood plain and numer-

ous bridges provide crossings for the principal streets. With

the constructed channel improvement project, construction of Dam 11,
end the adopted flood plain regulations on the Little Papillion

Creek to prevent encroachment on the remaining flood plain down-

stream from the darns, the construction of Dam 10 would complete
the authorized plan on Little Panillion Creek to provide a hi~ h
degree of flood protection.

RI fl ~~~~ I~~J CRE EK

18. Big Papillion Creek originates ir. Washington County and joins

with the Little Papillion Creek to form Papillion Creek between L

Street and Q Street near the town of Ralston . Also included in.

the Big Papillion Creek basin , as defined previously, is that

portion of the Panillion Creek downstream to the mouth of’ the

West Branch of Papillion Creek . The upstream reaches of the Big

Papillion Creek flood plain are primarily rural in character. Por-

tions of the towns of Kennard , Bennington , and Ralston——in addition

to the city of Omaha——lie within the flood plain. The reach in

Omaha, from Fort Street to Q Street, is extensi~re1y developed.

Downstream from Q street the flood p la in  is pr inari ly  rural ii~

character.  Improvements in the flood p la in  include residential ,

commerc ial , industrial , and public &nd private transportation
G— 1 T
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facilities, as well as recreation areas such as golf courses and

parks. About 1,680 residential units and 214Q commercial and indus-

trial establishments are located in the flood plain. The value of

these improvements is estimated at ~59, OO0 ,O00. Portions of Inter—

states 80 and ~, FTh are located in the flood pl ain as are numerous

State highway s, county roads and streets , and railroad facilities.

The value of public transportation facilities iii the flood plain is

estimated at $35,000,000. Currently there are 7,700 acres of land

in the flood plain; about ~~ acres are developed and the remaining

6,830 acres are in agricultural use or are undeveloped.

WEST ~~W~1 fl~i~ P P~ Pfl~ !~N (
~PFEV

19. The West. Branch ori cinates in Douglas County upstream from

the town of ‘1khorri and joins the Papillion Creek about 3 miles

upstream from U. . Highway 73_75 near Offutt Air Force Base. The

Papillion Creek enters the ~ issour i  Biver about ~ miles downstream

from !1i~ hway 7 3— 75. The West Branch and the Lower Papillion Creeks

fl ow pr inc i~~ally through an agricultural  area. The flood plain .

varies from i~.5 mile to 1 mile in w idt h .  Apr roximately 7, 000 acres

are subject to flooding. Downstream from Highway 73—75 on the
common flood plain of Papi l l ion Creek , the Pla tte River, and the

Missouri River are located : ( )f fu t t  Air  Force J~ase, the headquarters

of the Strategic Air Command ; an industrial plant which processes

meatpacking waste materials; a chemical plant ; and a new $100,000,000

vaste—tre9tnierit plant which i~; under construction. Upstream from

Highway 7~ _7’ , the towns of tlillard and Papillion are in the West

Branch flood plain. The remainirif - area is rural in character.

Residentii~l development ii the flood plain consists of 303 living

units; iAn are trailers and the remainder are homes or apartment

units. There are 1~~ con~nerr i~ii an.d ir.dust.rjal establishments

~~ 1 .
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located wi thin  the flood p l a ins .  The value of the residential ,

industrial , and commercial improvements , excluding Oftutt Air Force

Base and the waste treatment plant , is $20,000,000. The flood plain

is crossed by Interstate 8o, several State and county highways , and

by city streets. Several railroads cross or parallel the stream in

the flood plain. The value of transportation and public facilities

within the flood plain is about $214,000,000.

RAINFAl L FLOOPS

20. The principal  cause of f looding in the bas in  is the rapid

runoff from h i ch — in t e n s it y  r a in fa l l .  The h i l ly  terrain , with its

numerous small tributary streams and gulches , provides rapid concen-

tration of runoff , causing quick rises in stream stages . Flood

stages normally subside within 2~ hours or less. In recent years ,

the increasing amount of’ impervious areas, such as the streets and

rooftops of urban developments , has resulted in an increase of both

the amount and rapidity of runoff. This characteristic , together

with the terrain and stream slopes of the hilly portions of the

basin , can be expected to produce greater flood velocities and more

destructive floods as urbanization of the basin  progresses. With

the greater exposure to flooding inherent in bas in urbanization ,
the hazard to life and the magnitude of economic damage potentials

can be expected to i~ crease.

21. The h!rhly erodible b ess—roil mantle of’ the hasir. produces

a heavy sediment load during floods. Conseciuer.tlv , the deposi t

of s il t  on flooded pror~erty serves to aggravate flood damages.

Moreover, flood discharges tenci tn carry a heavy load of’ natural

debris from wooded por t i on s  of the h i s i n .  T h s  l ehr i s  frequently

lodges at b r i r ~~e c rossinrs  and constr ic ted chann e l  sect ion s an I

causes higher sta~es ar t  increased fboo ’~ 1am~ r’e~;. 
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SNOWMEL T FLOODS

22. Historically, snowmelt runoff has not contributed significantly

to the flood problems of the basin. Under certain conditions of

excessive snow accumulation, and rapid spring melting accompanied

by heavy rainfall , however, snowmelt runoff can be expected to pro-

duce damaging floods. Nevertheless, the probable frequency of

snowrnelt floods is not expected to contribute significantly to the

flood damage potential of the streams in the basin.

HISTORICAL DAMACiES

23. Records of’ past flooding are incomplete and are not sufficient
to give a good indication of’ the flood damage severity in the basin.
Furthermore, with expanding urban development within certain portions

of the basin , runoff characteristics have been altered and will
continue to change in the future. A typical example of such change

is the difference encountered in comparing the effects of the major

Little Papillion Creek flood of 19143 with the effects that could

be expected today from a flood generated from the same hydrologic

conditions. Discharge measurements made in 1943 indicate that a

peak discharge of about 9,000 c.f.s. occurred near the mouth of

Little Papillion Creek. Approximately 6(0 acres were flooded in

Omaha. The flooded area inc luded 75 residences and 19 commercial

establishments. A recurrence of this flood today would produce a

peak discharge of’ about 15, flflO c . f .s . ,  would flood an area of

anproximately 1,000 acres, and would damage more than 300 homes and

a great number of commercial and industrial establishments. The

more recent flood of 19614 caused an estimated $5,000,000 in damages

in the basin, of’ which 87 percent were urban damages.
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214. Table 02—1 presents a summary of historic flood damages. The

damage estimates shown are based on price levels and conditions of

improvements existing at the time of’ the flood event .

Table G2—1
Historic Flood Data

Damage,
Occurrence Date Causative Relative Historic
Year Month Factor Magnitude Price Levels

Ml929
*1932
*1936
*1938
*19141
*19143 Minor $ 200 ,000
101*8 July Painstorm Major Not available
1950 July Rainstorm Moderate Not available
1959 August Rainstorm Major $1,090 ,000
19(0 June Rainstorm Moderate $ 671,000
19(1’ Jun e Rainstorm Major $4 ,96 2 ,000
l9~5 September Rainstorm Moderate $ 529 ,000

* Information not available for thes~ flood events.

AVERAGE 4N~HIA L DAMAGES
25. Potential flood damage to existing flood plain development

was calculated for each tributary flood plain. Value, type, and

elevation of the improvements subject to flooding were determined

by field appraisals. Depth—damage relationships deve1o~ed for the

Omaha Flood Insurance Study were correlated with stage—frequency

relationships to obtain damage—probability relationships. Integra-

tion of t!’ese relationships yields average annual flood damages.

Table G2—: presents the average annual damage potential for exist—

ing ccnditior.s by category for each tributary basin.
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Table 02—2
Average Annual Flood Damages

Existing Conditions

Category
Commercial Whole— Agri-

Community & Industrial saling culture Total

Little
Papillion ~ 77 ,000 $ 191,100 $ 2l ,6&0 $ 2,300 $ 292,000

West Branch
& Lower
Papillior. 2145,700 79,200 72,200 11*7,900 5148,000

Big
Papillion
& Upper
Papillion 313,000 790 ,400 61 6oo 80,000 l,3O~,0O0

Total $698 ,700 $1,060 ,700 $155, 00 $230,200 ~2,l1i5,0OO

Growth Patterns

GENERAL

26. The Omaha—Council Bluffs metropolitan area is referred to as

the Standard Metropolitan Statistical Area (S~!SA) and encompasses

Douglas and Sarpy Counties in Nebraska and Pottawattamie County in
Iowa. The Papillion Creek basin lies entirely within Washington,

Douglas, and Sarny Counties in Nebraska. Approximately 75 percent

of the basin lies wi th in  Douglas and Sarpy Counties.
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27. Prior to World War II , Omaha ’s growth was primarily north and

south along the Missouri  River , and Council Bluffs developed gener-

ally east and west along the main traffic arteries. Since World

War II, develonment has occurred around the western fringe of’ Omaha

and on the north and east of’ Council Bluffs, iollowing development
of major highways in these areas.

28. Further improvements in the transportation system, particular-

ly the interstate system, have caused urban sprawl south and west of

Omaha. Council Bluffs growth to the south and farther to the east
has also been due to the development of the interstate system.

Plate 02—2 presents the existing land use of the SMSA.

DOUGLAS COUNTY

29. The largest concentration of population in Douglas County is

in the southeast port ion , in and surrounding the city of Omaha. In

1915, the city of Omaha was bounded on three sides by the first

circle 0! small towns. With Florence, Benson, Dundee , and Sout h

Omaha all adjoining Omaha, the ci ty faced the possibility of no

future expansion . As a result of a popular vote for consolidation

by area residents , South Omaha and Dundee were annexed in 1915, and

in 1017, Benson and Florence became part of the city.  These annexa-

tions increased Omaha’s total lan d area to 314.6 square miles . From

l9l~ through 191*9 the rate of’ expansion declined , except for a 2—year

period from 1Q25 to 1927; dur in~ th is  period , the city completed

eight annexations con tair~ i~ more than 830 acres west and southwest

oi’ Omaha. The rate again rc~se as a result or the post—World War II

housing boom. From 1951 to 195E the city annexed 15 large areas ;

this added more than 7.~ square miles to the city ’s land area,

bringing Omaha ’s total size to 145.( square miles and the population
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to 2(0,00’). Since 1956 Omaha has completed more than 200 separate

annexations. These annexations ranged in size from single lots to

tracts as large as .l square miles. These annexations have been

predominately west and southwest in direction, and have n~ ved
Omaha’s western boundary from its location east of 72nd Street,

in 1956, to its present location at 156th Street. Although the

annexed areas are primarily residential , containing a population

of’ 80,000 people, they also contain considerable commercial and

industrial development. Commercial and industrial development ex-

panded in corridors along major thoroughfares and railroads.

SARPY COUNTY

30. The city of Bellevue, Offu t t  Air Force Base , and Capehart,

located along the Missouri River , make up the major centers of

population in Sarpy County . The cities of Papillion and La Vista,

located in north—central Sarpy County, comprise another major

concentration of urban population. The cities of Gretna and

Springfield in the western part of the county also add to the

urban population . Since 191~0, sarpy County has experienced the most

rapid rate of growth of the three SMSA counties and is one of the

Nation ’s fastest growing counties .

Future Flood Problem

31. Future development is expected to occur in the metropolitan

area according to one of the four growth concepts developed as part
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of the Omaha—Council Bluffs Urban Study. Three of the concepts

envision population and employment growth concentrated it. Douglas

and Sarny Count ies .  Of’ these three  concepts , two represent car.—

tinued sprawl while the third represents restoration and redevelop-

ment of the inner city. The fourth conce~ t , while basically a

“restricted growth policy ” , also distributes an additional 5 to 10

percent o~
’ future growth to the satellite cities outside of Douglas

and Sarpy Counties . The opinion of local planning agencies arid the

public is that future  growt h will occur accord ing to one of the
three concepts that concentrates growth in Douglas and Sarpy Counties.

tinder these growt h concept s , the presently undeveloped portions of

the Papillion Creek flood plains above the 100-year flood level are

expected to continue to develop for residential , commerc ial , and
industrial use. New development within the 100—year flood plain

is currently beir .r flood proofed with land”ill. The demonstrated

at t ract ion ~ f’ the flood nlain and the fact that major recent improve-

ments have been constructed on f i l l  to the 100—year flood level

indicate that the advantages of the flood plain are such that devel-

opment in the nonrestricted portion of the flood plain will continue .

FIITURF. AV EP~flE ANNUAL PA~~ ES

LITTLE PAPTI L1 01 CRFFK

37. The Little Panillion Creek flood piain is presently about

80 percent dev€~loped and full development is exr~ected to occur in

the next l~ ye’lrs. Dam 10 is the only retraining element of the

authorized p~ an ir. the Little Pa~~ ’~i inr . Cre&~. basir~ that has riot

been constructed. The rp fi t~~rost ra tio  fn r  Dam 10 under e x i s t i ng

cond itions ~~ 4’ dev.lo~~.c! 1 l.~ to 1 “or “~ood control only. Since

b e n ef i t s  base I o~ 0 ~t~~i~~p ~e”~~’ a ‘ ‘~~~ are r~~ rerrrired for s t i f j r a —

tion , rtrH f l o  P ’  :~~~~‘P ~. V ieVP nre I , no estinate oO

fu ture  flood cor . t r 1 b.’r , e ”i  • s ~r on Y i tt ~ p Panil liar Creek .



WEST B9ANCH pAPI Lr~Tou CRSEK AND PAPILLION CRL’EK

33. Land use in the West Branch Papillion Creek flood plain is

basically agricultural . The amount of urban development is rela—

tively small when compared to the Big and Little Papillion Creek

flood pl ains. From the existing average annual damages, it is

obvious that a significant amount of increased future average

annual daxnages would be required to just i fy the authorized plan in

West Branch Papjllion Creek. Future average annual damages for

West Branch and Papilliori Creeks were not determined as part of

this renort. The future annual damage potential will be analyzed

in a renort to be completed in 1976 reviewing the authorized plan.

BIG Pf~PILLI0N CREEK
3k , A future flood damage analysis was conducted only for Big
Papillion Creek , including the 5 miles of Papillion Creek upstream

from the West Branch. Under future conditions of development, the

average annual damage potential in this reach would increase from

~l ,’,O5, 0OO to ~2 ,322 ,O00 with Dams 11 and 16 controlling. With
Dams 10, 11, 1~ controlling , and with future conditions of develop-

ment, the average annual damage potential in this reach would

increase from ~l ,?17,00O to .~2,290,000. A detsiled description of

the fl ood damage analysis is presented in aprendix A of the Plan

Evaluation Report , September l9’(5, on Papillion Creek and Tributaries
Lakes, Nebraska.
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Other Problems and Needs

IRRIGAT ION

35. There are no organized irrigation districts within the

Panilil ion Creek basin. Precipitation is normally adequate for

the growing of crops and dryland farming is the general practice .

A few farmers irrigate from wells or with water purchased from

municipal services. A total of 18 water r igh ts  for pumpinc from

streainflows w it h i n  the basin has been approved by the State of Nebraska.

Most of the rights date from the drought period of the 1950’s. The

total approved appropriations exceed the low flows that occurred

in the drought period . Presently there is no demand for i r r iga t ion .

Agricultural acreage w i t h i n  the basin is continuously declining

due to urbanization.

NAVI GATION

36. Any project  for navigat ion in the basin would require more

water than can be supplied by the basin.  The average annual flow

of the basin, if’ unifurinly discharged durinr t r e  navigation season ,

would supply only 200 cubic feet per second of the 30,000 cubic

feet per second required in the Missouri River  at Omaha in the

navigation season.

HYOROELECTP IC POWER

37. Due to the basin ’s limited water suri’iy, the development of’

hydroelectric power is impractical .
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WATER SUPPLY

313 . Water suPply for the growing ()maha metropolitan area is

furnished from several di”f’erent sources. The major portion of the

Omaha area obtains its water from the Missour i River . Backed by

six major reservoirs , the Missouri River supoly is adequate to meet

any forseeable demand of the urban area. In order to eliminate

long supply lines , the Metropolitan Utilities District , a public

ut il i ty whic h services Omaha and several nearby communities with

water , recently began development of the ground water supplies of

the Platte River valley south of Omaha. The extensive Platte River

valley aquifer provides an excellent source of water. Some of the

smaller communi ties , which use the Panil l ior .  Creek basin ground

water as their source of supoly, are expected to eventually join

the metropol i tan system . No cond ition is foreseen where it woul d

be economical to develon a water supply from surface runoff in the

Papillion Creek basin.

WATE R OIIALITY

39. At the present t ime , about 25 sW -al] sewage treatment plants

are in. operation with r the b a s in .  ~‘ost of these plants were built

by sani tary di s t r i c t s  and serve ir:dividual development areas. In

general , the nlants provide less than secon’larv treatment and dis—

eharr e the i r  e f f l uent into the s~.ream s of the Papi l l ion  Creek basir

More then  t ,flifl acres of’ land i’. the Li~~t 1e P a p il l i o n  Creek basin

are serve’] h :  comb~ tie ] stnr~ ir. l s~ nitary sewers that discharge

overflow into stream s of’ the ba~ ir .. Pollution is a orohien with in

the ban~ r.. Th - e~ j
~ recor’ni ~‘e t , and local in teres ts  have

initinted ear .r~v’ti°n of irterce]tor s~-wers to collect the sewage

and c duc~t~ it to a lar~’e treatment pl ant near the mouth of Panillion

Creek. A po1iut~~ui :rotlern will exist due to surface runoff arid



combined overflows even with  complete implementat ion of the

new interceptor system within the Papillion Creek basin.

ho. The authorized project includes water—”uality control benefits

based on improving the water quality in the downstream channels.

This would be done by providing low—flow au~nentation releases

from eight of the reservoirs during nonwinter months. During pre—

authorization studies , it was determined by the Federal Water Pollu-

tion Control Administration that water quality storage for municipal

and industrial purposes was not recuired , but a need did exist for

water quality control in the downstream channels.

141. Later, the Federal Water Pollution Control Act and its amend-
ments specified that storage and water releases shall not be pro-

vided as a substitute for adenuate treatment. Such low—flow releases

can be provided, however, to imorove the esthetics of the channels,

and the water quality function has been retained for that purpose.

DRA INA GE

142 . Many of the developed areas within the basin have inadequate

facilities for handling stormwater runoff. The developments have

obliterated natural drainage courses and local runoff is disposed

of down streets and through linited—si~e culverts. Consequently ,

severe damage and loss of’ l i f e  has occurred . Provision of flood

control works would be impractical for tF~ese areas. Flood plain

information studies for some of these areas have been requested

by local interests. These, when completed , will delineate the

problem areas and suggest needed improvements. ~)rainage problems

caused by high—water tables, in. the past , were severe in the basin.

Local in terests  have , over the years, largely solved this proble~n

by channel straightening and deepening .  The remaining areas wi th



high—water tables are of’ limited sii.e. The problems are not

sufficiently serious ant widen.’reac to constitute a serious basin

problem .

RECREAT ION ANn FISH ANP WILDLIFE NEEDS

143. The ilebraska State Comprehensive Outdoor Recreation Plan de-

fines recreation needs for water and land—based recreation and
presents lorrg—rar .ge n ans to meet these needs . Region I as designated
by the N ebraska State Comprehensive Outdoor Recreation plan includes
Washington , Doupl n~~, Sarpy , and Dodge Counties . This region has

less than 2 percent of the State ’s land and 3.9 percent of the

population . Region I has about 7,000 acres of land and 1,000 acres

of water currently available for recreational use. The report

states that there in currently a need for about 23,000 additional

acres of nonurban land for high density recreation, general outdoor

recreation , and natural environment areas. Ry 1990, it predicts a

need for about 5P ,q00 acres in Region I.

EROS ION

1414. Soils within the basin unlands are generally highly erodible

b ess and are sub .1ect to severe sheet and gully erosion. The Soil

Conservation Service has an authorized plan ccnsisting of land

treatment and 52 grade—stabilization structures to further reduce

erosion. The Service has assisted in the development of land—
treatment measures in portions of the basin and is actively pro-

moting further land—treatment measures. Implerrentation of the

land—treatmer .t and stabilizat~on measures will greatly reduce the

erosion problems of the basin.
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Summary

h5. The Papillion Creek basin contains no potential for naviga-

tion or hydroelectric—power production. There are no existing or

anticipated water—supply problems, as highly dependable sources

are readily available from the Platte and Missouri Rivers . Drain-

age problems caused by high water tables are insignificant . In-

terior drainage problems in developed areas are of major magnitude

but are not susceptible to solution by construction of flood control

works. Sheet and gully erosion problems are relatively serious .

Corrective measures by the Soil Conservation. Service will help

reduce these problems . There is no demand for irrigation , and the
possibility of such a demand developing becomes less as the bas~ r.

urbanizes. In the Lit t le Papil lbor.  Creek basin , Darns 10 and 11

and the exis t in ~ channel improvement project would provide a high

degree of ~‘lood protection . The West Branch and Papillion Creek

basin will require an in—depth reformulation . In the ~ig Papillie r.

Creek bnsin , where widespread and dama~:ing floods destroy property

and threaten li4 ’e , there is also a need for water quali ty control ,

open space, and water—based recreational areas.



Flood Pr oblem — Tributaries Not

Affected By Authorized Plan

HELl. CPEEK

146. Hell Creek, shown on plate G2—3 , is a left—bank tributary to

West Papillion Creek in. the western suburbs of Omaha. From its

source north of Boys Town, the creek flows through Boys Town in a
southeasterly direction , cros.~es Pacific Street west of 132nd Street

and Center Street east of 130th Street, continues southeasterly

passing under the Union Pacific Railroad main line tracks, and
then passes east of the Western Electric Company plant and under

Interstate & or. its way to join West Papiblion Creek near Gibes

Road and l lh t h  Street . The mouth and the f i r s t  mile of the creek

are in Sarpy County . The remainder of Hell Creek is in Douglas

County . The drainage basin contai:is 5.7 square miles, is 6.7
miles long , and averages lens than 1 mile wide . The crest of the

divide forming the basir, boundaries averages ~~° feet above the

creek . The val l ey slopes are stees and conta in  nunerous , smal l

t r ir t ht a r y  dra inages . The channel  has been straigntened and relo—

L 

cated for most of its length and the channel din.ensions vary

conniderably. i~ear its mouth , the channel i~ l~ feet deep and

has a top width of 60 feet, but i~: the upoer reaches , the channel
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is only ~ feet deem with a top width of less than 10 feet. The

channel bed slope varies from 5 to 50 feet per mile while the
average bed slope is 26 feet per mile. The channel banks are vege-

tated with weeds and small trees. The flood plain wi .lth varies,

but in general it is about 500 feet wide . The flood plain has been

reshaped and filled in the urban areas . The rural portion of the

flood plain 13 nearly treeless and is used for farming .

147. Two major channel improvements have been completed. A con-

crete channel lining was installed in 1965. The lining extends

approximately 3,2(Y) feet from the Union Pacific Railroad crossing

upstream to Westwood Lane . It has a trapezoidal  shape—— 5 .5  feet

deep , 114 feet wide at the bottom , and 36 feet wide at the top. A

second channel irmrovement was completed farther upstream in l9(~ .

This improvement consists of twin 10—foot by 5—foot concrete box

culverts which extend from Center Street to O.~ mile upstream.

Channel enlargement and bed de’~radation on Hell Creek near the

mouth have required the installation of a stabilization structure

to prevent undercuttinc of’ a culvert located under the Burlington

Northern Inc . crossing . The channel bed downstream from the stabil-

ization structure is 9 feet below the floor of the culvert . Exclud—

ing Boys Town , the basin development beran ir. the early 19r0’s.

The upstream reach of’ the basin includes Boys Town , two golf courses,
and, several areas which have been. or are ir the process ‘f resi-

dential development . The middle portion of the reach , between L

Street and the Union PacFir Railroad tracks , is occupied b~ commer-

cial developmer.t and public utilities. Between L and ~~. Streets , the

eastward residential expansion of Millard extends into the basin

but ends on the slopes well above the Hell Creek flood plain.

Additional residential development is in progress downstream from

Q Street on the east side of the creek . This development is part
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of a general urbani7.ation process along (I Street between Inter-

state 80 and Ralston . The downs tream reach of the basin is becom-

ing urbanized as ‘~etropol itar~ Omaha extends to the southwest. A

total o~ 17 roads crosn Hell Creek, tw~ Union Pacific Railroad

tracks and a Burlington Northern Inc. track also cross the creek.

Major highways that cross the flood plain include U. S. Highway 6

on Dodge Street, TI. S. Hi~ hway 275 and State Highway 92 on L Street,

State Highway 38 on West Center Road , and Interstate 80. The

100—year flood overtops 1] of thrse roadways and is diverted across

Interstate 80 at the Q Street overpass. Several of the other

crossings also retard floodflows and flows rise a foot or more

because of’ the bridge or culvert restriction.

DISCHARGE PPOBABILITY

148. The 100—year and standard project flood peak discharges that

were developed for the Omaha Metropolitan Region Flood Plain Infor-

mation Report are shown on table G2—3.

Table G2— 3
Hell Creek Basin

Summary of 100—Year and SF? Peak Discharges

Location 100—Year Discha~g~ S~~ Discharge

Mouth 14,OA() 9,100
Pacific Street 1,180 2 ,2 140

HI STORICAL 1)AUAG ’ .C

149. Hell Creek exr ’erienced record flooding it. June 19614. The

flood event , estimated to be more than a 100—year flood , started

on the headwaters near Boys Town and was continuous throughout
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the en t i re  length of the stream . Th~ average width  of flooding

was 700 feet. In the reach upstream from the Union Pacific Rail-

road, floodwaters covered portions of two golf courses and some

wasteland. Flood depths of 5 feet were experienced and 83 resi-

dences sustained damage, of which 11 were considered a total loss.

About one—half of the homes sustaining damage had first floor

flooding and the other one—half had ba sement flooding. The total

damages sustained in the flood were ~ J46 ,O O ) .  Flooding may have

occurred prior to this  time , but there is no record; the area was

agricultural land in the early 1950’s.

AVERAGE ANN UAL DAMAGES

50. The average annual damages under exi st i 1~~ channel con d it i c : iG

and urban development are •~l5,000. The average flood damages under

future conditions will not change s ign i f i can t ly  with implementation

of flood plain zoning by the city of Omaha.

COLE CREEK

51. Cole Creek , si~own on plate 0~ —3 , is a le f t—bank t r ibu tary  to

Little Papillion Creek ; i~ i~; located in northwestern Omaha. From

its source near State Street, jt flows southwesterly through Benson

Park , continues across 72nd Street near Bedford Street, thence alori~
Cole Creek Drive , and finally enters Little Papillion Creek just

south of’ the Cass Street bridge over that creek. The basin drains

a 6.1 srruare mile drainage area which  is triangular in shape with

the base of the triangle at the source. It is nearly 5 miles long

and is 2 miles wide . The b asin  is hilly and conta in s  n~unerous smal l

tributary drains. The mair channel dimensions vary widely. Near

the mouth the channel averages 15 feet deep, ii ~2 feet wide at the

top , and has a bed slope of l~ feet per mile. i~ear the upstream

end the channel i~ about 5 feet deep, is Pu feet wide at the tot ,



and. has a channel slope of 33 feet per stile. Cole Creek has

been straightened and realigned at several locations. Trees

and bushes line the channel bank s along the downstream portions

of the study reach. The flood plain averages 1400 feet wide .

52. The concentrations of development vary in the study reach.

From Cast’ to Blondo Streets, the areas along the creek are

nearly fully developed. From Blondo Street to Mil i tary Avenue ,

open arens can be found which invite additional development.

Benson Park and Golf’ Course occupies nearly 1 mile of the flood

plain above M i l i t a r y  Avenue . The rerainmn.r O.~ mile of the study
reach upstream from Benson Park is currently being developed.

Developments are predom inantly residential ; there is some commer-

cial development along Cole Creek Drive at Blondo Street. Overall ,

about 80 percent of the basin is urbanized. Cole Creek is crossed

by the Chica go and I~orth Western Transportation Company tracks

and 15 streets. Major highway s include State Highway 614, carr ied

on Maple Street, and 2tate Highway 38, carried on !dilitary Avenue.

53. Because of the small sine of the stream , many of the structures

are culverts rather than bridges . The l00—ye~ r flood overtops all

but two of the roads. The roads across Cole Creek obstruct the

major floods moving down the valley . The flood depths are raised

upstream from each road as a resul t of the const r ic t ions . The

iargest obstructions occur at ~Taple Street , Blondo Street , and

Military Avenue ; the upstream stage of the 100—year flood is

raised 7 feet or more at each of the bridges. The upstream stages

are raised 3 feet at Ames Avenue and Parkview Lane and 2 feet or

less for the remainder of the streets which cross Cole Creek.

0— i~



DISC HA RGE P~ OhAP:LITY
51t . The lO ; —yea r  and standard pro ,lect flood peak discharges thnt

were developed for the  Omaha Uetropo]itar. ~e’i u: ~loc i Plain

In fo rmat ion  Rep or t  are shown iii table ~P—~

Table G2— ~
Cole Creek Bash :

Summary of 100—Year and Peak Dischnrmes

l00—Y err  SPF
Location Discharge Discharge

Mouth 5,150 9 ,Q30

~i1itary Avenue 14,220
Eurlington Northern Inc . 1470 6PP

HISTORICAL DAMAGES

55. Flood records are ve:~v limited and oniy the iQ( 5 flood has
any w”itten history . Other flooding has occurred , but soeci fic

flood damages on Cole Creek w re not isolated from the Little

Papillion Creek damages. On ( Settember lO(S, a thunderstorm
developed over Papillion Creek basin and 6 inches of rain fell ir~
a period of l i t t l e  more th an  ‘~ hour s. Cole Creek wr~s out of h~ r,ks

along much of the reach downstream from Benson Park . Lawns, side--

walks , and driveway s were erode d and undercut . t l~~o , a consider-

able amount of f e n c i rg  was carried away b: the  floodwaters . Sever-

al basements were flooded and sewers and streets were seriously

damaged . The total damages caused by th~ flood were ~?6,ooO of

which $2h ,000 wos damage to tub l i c  f a c i l i t i e s.



AVERAGE ANNUAL DAMAGEE

56. The average annual damages under ex is t ing  conditions are

estimated to be $21,000.

MW’) CREEK

57. Mud Creek, shown on pl at e G2_ti , is a left—hank tributary to

Papill.ion Creek. It is located in southeas tern Omaha and western

Bellevue. The drainage boundaries contain about 7,000 acres of

predominantly urban land. The upstream portion of the basin, lo-

cated in southeastern Omaha, contai ns 3,500 acres of urban land
which was developed with an extensive network of combined storm—

water and sanitary sewers. Tv’~ la~~e trunk sewers, namely the

South Omaha and Monroe Street sewers , divert the combined sewage

flows of’ the upstream portion of the Mud Creek basin and discharge

the flow to the Omaha—Missouri River Sewage Treatment Plant. The

hydrologic analysis for this portion of’ the Mud Creek basin , consti-

tu t ing  the South Orsnha and Monroe Street sewer service areas, has

been discussed in the Harza report and the Urban Stormwater Hydro-

logic Study Supplement . The downstream reach of the Mud Creek

basin contains 3,500 acres of partially urbanized land drained by

a 2~ ,0O0—foot natural channel that flows in a southerly direction

paralleling the west side of U. S. Highwr~y 73—75.

58. A commercial and industrial area northwest of Bellevue, ex-

tending alor,~ U. S . Hir -hwa7 73— 15 from Childs Road downstream to

County t [ighway 370 , is subject to flood damages. Development in

the flood piain area includes motels, service stations, restaurants,

a used car lot, a large manufacturer of reir.forced concrete products,

0—18
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and a few homes. In this reach , Mud Creek crosses under both

the Union Pacific tracks and U. S. Highway 73—75 in three very

sharp double 90—aegree bends . The channel , in addit ion , is

obstructed by some small brush and by a thick growth of weeds.

Two discharge—probability curves were developed for this portion

of the 1ud Creek basin as a part of a prior Section 205 Reconnais—

sanice Study . The following paragraph describes the development of

the discharge—probability curves.

DISCHARGE PPOBABTLITY

59. An annual peak discharge—probability curve , shown on plate

G2—~~, was developed for two locat ions a~ om- the downstream reach

of the Mud Creek basin. The probability curve labeled number (1)

was computed for the subbasir. 1ocate~ un~ tream from the intersection

of U. S. Hiphway 71— 75 and Kasper Street . This subbasin , shown on

plate 02—14 , has a 1,210 acre drainage area. Tho probabUity curve

labeled num ber (2) was computed for the h~ sil located upstream from

the confluence w t h  Paril 1i~ r Creek. This pc ri i~ u o~
’ the basin ,

shown on pThte (‘,2_ ~~, has a 3 ,5f l~ —~~~re dra ir :are area . The curves

were derived ~~~~~~~~~~ the Patior,al Forr~u~ a. The annual serie’ curve~

w€ re adjusted for p~ rt1~d iurat~ nr and ex’erted probability accor

ing to th e  proce lures out l h e d  in “fltntilti ca~ ‘ et~v’ds in Hydro1c~cy”

h eo P. Pacird , .Ta:iur r. 1 V’~

:~Tt :~DAj Th F ’ ~~ I’T ‘Pfl~ P

(°. The ~nr,dnr p~’n .~ert 
f1.ood ~ea~ ~c~~ r -~ fnr location:; (1

( “)  i : ’ er t i - r at e  i t r  he ~~~~ c . r .n . nn i~~ ,~. ‘)h c . f .s. , res’ oc-tiveiy.

.~~ f lpOpI °fl i. A’~
• ‘ . !nr’t~ , n t o ” .~~ i ’rtn c ‘~~nt 

‘lno~~~ ocur~ every 3 t o 5

• ~~~ ~• ) c ’ ~~‘“ n  • ~~~~ occ’trrel  i~ ~~ and 1971. The

fl— I)



1967 flood was caused by a high intensity rain. The nearest

recorded reading for this rainstorm was at Offutt Air Force Base,

where 14.85 inches of rain fell from 9 p.m . on 20 June 1967 to

1 a.m. on 21 June 1967. The floodwaters flowed across and

along Highway 73—75 for about 14 ,000 feet . This flood had a dis-

charge of approximately 2,6(Y) c.f.s., measured at County Highway

370, and caused approximately $83,000 in damages. The flood was

estimated to be approximately an 80—year flood.

62. The 1971 flood occurred on 10 May . The floodwaters flowed

over Highway 73—75 at Childs Road , but did very little property

damage. The discharge was estimated at less than 1,000 c . f .s .

Some of this flooding occurred because the creek was partially

blocked with an abandoned car body.

AVERAGfl ANNUAL DAMAGES

63. The average annual damages under existing conditions are

estimated to be $12 ,000.

BETZ ROAD PITCH

614. Betz Road Ditch , shown on pl ate 02— 3 , is located in north-

eastern Bellevue. It is a left—bank tributary to Papillion Creek.

The total drainage area consists of 1.8 snuare miles of rapidly

urbani~ in~ area with the predominant land use development being

residential and commercial. The basin is approximately 8,000 feet

wide and 11,000 feet long.

DISCHARGE PPOBABTLTTY

65. The dischar ’e—rrohabilit ’;  curves that  were developed for

thi s study were derived by the Rational Formula and were adjusted

for expected probability , based on h6 years of record as indicated



in the Weather Bureau publication pp—h0~ A 1—nercent hydrogranh

was developed for the area upstream from Highway 370 by dividing

the 1— nercent peak discharge by the unit hydrogr anh peak dis-

charge and apnlying the resulting runoff to the unit hydrograph .

The hydrograph was routed through the highway structure (12—foot

by 12—foot reinforced concrete box culvert) by a reservoir routinc-

procedure and this resulted in a l—nercent peak discharge of

1,800 c.f.s.

STANDAR D PPOJFCT FLOOD

66. The standard project flood peak discharges were developed

for Betz Iliad Ditch at the same locations selected for the dis-

charge—probability curves. The standard project flood has a peak

discharge of’ 3,000 c.f.s. downstream from Highway 370. This dis-

charge was developed by reservoir routing the standard project flood

hydrograph , computed for the area upstream from Highway 370,
through the 12—foot by 12—foot reinforced concrete box highway

structure.

67. The 1—percent and standard project flood peak discharges

that are per t inent  to Betz Road Ditch are presented in table G2— ~

Table ~?—5
Betz Road 1)itch

Summary of 100—Year Flood
and S~F Peak T)ischarges

Location 1—Percent Peak 3PT’ Peak
(c.f.s. ) (c.f.s. )

Below Highway 370 1,~
nn

Above hhi,diw ay 370 7,(C0
Below Junction at Lloyd Street 7 ,i n n
Above Junction at Lloyd Street. 1 ,~ fld
Below Junction at Lincoln Road 1,370 3, 000
South Branch above Lincoln Road 80) l ,~

Y)
~

North Branch above Linco ln  Poad 57fl l,fl0~
0—141



HIPTORICAL DAV~A0~ S

614. Bets Road Ditch experienced floods in 10(7 and 1971. On

20 J ine 19(7, mere than h .~ inches of rai~i fell within a 14—hour

period. One life was lost when an automobile was swept off Harvell

Drive between Kayleen Drive and Birehcrest. Road by fastmoving

floodwnter. Autos we re stalled at other points along Beta Road

Ditch where streets and hiphways were inundated. On 11 May 1971,

floodjnr ~gain occurred aiong Betz Road Ditch . Rainfall totaling

6.57 inche~; in ( hours was measured at Offu t t  Air Force Base.

State Hi ’hway 13]. w~s closed to traffic in the Birchcrest Road

area . Autos were stranded in hir~h water at the intersection of

fletz Road and Twin Ridge Prive and along Harvell Drive near a

shonpine~ center. Water flowed over the b~’id~e on Twin Ridge Drive

in the s~ rinr of’ 1972 and the bridge on Ermglewood Drive was under-
mined.

(9. Past f1nodin~ along Retz Road ‘ditch has been caused by local—

i:~ed , heavy r’~in rail occurriw’ within a short tine and producing

f ’l n. * f1 n~ c .  The ~rolnhii!ty o
4’ flash f l oo i i n~’ has increased it

recent y~~~rn h t o a u ne  of incrensed urbanization ic the basin , which

resul ts  it n ~‘a s t e r  rate of’ rurto f~’ durinU storms . Determinat ion

of’ pro rt~~ c ~~it  ec’ t to flOod~ n E ’ vus based on profiles from the

f i o r d  ~ ai~i iofc rmat~ nr, study , a fl—foot conto’ar tonography map

pren~ red b :hotogramnetr :c  methods 4’rom aeria] photographs taken

in April 107!, and field ohservat~~ nr . The intermediate regional

flood woul ! cover an area “er eral i~ rveraging  about 200 to 1400 feet

in width , aithourh in sane reaches , the flood ares is limited ~o

the chan nel are~ . ~uch o~
’ the fl ood p r o h i e n  is due to the m ade—

nuate ca~ac ity nt cul verts, and Ic obst ruct ions  are allowed to c1o~
these oi et~~r g s , th~ flood h ar,are~; w i l l  be even greater. It is

eat imatect t h r  si flr . i r icant  fan acer b~ cir .  at the 25—year flood level .



-

A total o~’ 13 houses, five apartment buildings , a mu.l t iun i t  garage ,
and a p a rk i ng  lot for a shopping center are subject to damage by

the int’~r mediate rerional flood. The probabil i ty of damage to

motor vehicles has also increased because of heavier traffic in

the area , due to increased population , and the shopping center area .

AVERA GL PdS~UAL DAMAGES

TO. Average annual flood damages along Betz Road Ditch were com-

puted by the probability method. Using flood profiles trom the

flood plain information study, flood stages were compared with
floor elev~ t.ions of vulnerable structures. The analysis indicates

that , in the absence of protective measures and based on current
prices and existing levels of’ develoriment , the average annual
damages total  ~7,5OO .
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PART III

FORMULATING A PLAN

FOR THE AUTHORIZED SYSTEM

Littl e Papillion Creek

1. ~he rlan f ’m r i1ittle Pal-jIll-rn Creek includes Dams 10 and 11,

the c’m ’n ’ ~e’eI Little ~‘a~ ±].1icr ’ ~ree~- chr~i1ri ~-~ i”mrovement pro.lect ,

an’I f1r~n I n ln~~r . r e r l •;1 ~ct~~ r i .  Tn cornb~ nat~ nr., these elements would

nrov ide  1( 1— -ear or rr eat c r  p r o tect i o n  betwe~ r the danisites and
t~~e mout i  of ’ L it t le  Pa~ i’.1ion creek . flarn~ 10 and 11 woul d cause

m i r ~~r f~ r-m~ ; e-n~- reduct !or.i’ on Pani~ ]1on Creek- ~‘ror. the mouth of

T,itt~ e Far- i~~lio r .  Creek --Ir ~ tre tm tc’ the I - l est  Pranch ;  dowr.~ treaan
from Uc -~ . ~rr 1I.c~~, t h e i r  effect. wruld t-e lied i~ ible. The Little

F’ a~~i1~ r~ r rpp l’ ~‘ i r ~~r in  I~:J I r ~1 ! o ~~ic~~f l y n e r ar a t e  and is , therefore ,

not affected h:, iI -r’~vemei-L~ made on FII ~- Pap i ll ion  Creek and West.



--

Branch Papi l l ion Creek . Da~ 11 is or’eratiori~ I for flood cor4tro~
and Darn 10 is the last structural ei eser:t of tIle ;fl an,

2. The Phase I (‘,ereral 0esii~n Menorar~Iur . for Dam 10 was comuleted

in October lo7 -~. It reaffirmed the need for flood control , recre-

ation., and low flow releases to improve es the tics  in. the downstream

channel and it reaff’irmed the oppartuni v for fish and wilcili ’e

mana~ ememt.  It al s-m r ea ffi rmed  th~ct. there are no viable  a i t e r n n —

tives to the author ized plan on Litt~ e Pa:illLon Creei- because o~
the intense ex ist i n:~ develo r’ment in the Little Papillion Creek

flood plain.

3. The current  flood dan~~”e a; ; r aj -~a1 on the  Li t t le  Pap illior.

Creek shown that  Dam 10 would re-luce the averaj~e annual darna~ e

potential ir1 the Little arid Bi~ Papiflior. Creek basins from ~02?,000

and ~l ,~ fl0 ,D0fl, resneotivel:r  to ~-l~ -? ,~~flfl and ~1,217,00fl, respectively .

AveraCe annual flood cont ro l  benef i t s  attriblltable to Dam 10 are

~l°7 ,fl0 under e xi nt ~~r -- cord it ior i s of develonnent . Pan 10 is

economical ly  j u s t i f i e d  urder  ex i st in ~ condi t ions  for flood control

or . ly,  or for n f l  t icu rnose  deveLopment . Since benefits bRsed 01:

fu ture  levels of deveTh~ r -en t  are not recuired for j u s t i f i c a ti o n

and s i r c e  the flood nlain is entens ively  develoned , no es t imate  of

f u t u r e  bcr .e 4 i t s  W n O  m a d e .  A surnrmry of averar~e annual b e n e f i ts  for

Dma 10 is as fo~~j r, wc :

~‘1ood Control
F x i s t i r r’ Condit  L r r - 1i9~ ,5°°

1~ecrent  ~on
Oeneral
•i
~ h an-I ‘-1i~ d’i~’e

A cit er dual i t:’ I , ‘ ) )

~‘ot r f l  A’iera~ e Ar .~ f l  rc e re ~ j tL- ~~~~~ • p f l
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)4~~ Based on a first cost of ~3,6OO,O00 (October l~fl5 price

levels), a summary of annual costs, based on an interest rate of

3.25 percent, i~’ as follows:

Interest and Amortization ~•l22,OOO
Operation, Maintenance, and
Replacement 143,000
Total Annual Costs ~l(5,OOO

5. Table 03—1 is an economic surnrrary and table G3—2 shows

pertinent data for Dam 10. A cost allocation using the separable

coots—re~raining benefits method shows that 76.0 percent of the

firs’~ costs are allocated to flood control, 21.7 percent to recrea-

tion , and fl~3 percent to water auality.

~~~. Because Dam 10 is the last remaininr structural element of

the Little Papil] ion Creek portion of the authorized plan and it

meets all the tests of economic feasibilit:’, and because the

Little Papi]lion Creek basin is hydrolorUcally separate and, there-

fore, not affected by improvements on Bi Papillion and West Branch

Papill ion Creeks, the plan reevaluation report recommended that

construction of Dan 10 sLould proceed as soon as possible.

Table G?-1
1)ari 10

Economic Sur~mary

Flood Control Multipurpose
Only Development

Costs
Total ir~vestrrerit cost t3,290,000 S3,600,000
Average annual cost ~~~~~~ 165,000

Benefits (averape annual) l9r ,5~)0 290 ,800

B/C Ratio
Exintinp conditions 1.5 1.6
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Table G3—2
• Dam lO

Pert inent Data

Drainage area, square r~iies 14.3

Lands
Reservoir construction and operation, acres 510
Exclusive recreation None
Total project, acres 510

Embankment
Crest length , feet 1,450
Crest elevation , feet m.s.l. 1210.5
Heic~ht, feet 148
Volume of fill, cubic yards 1416,oOo

Spiliway
Location Left abutment
Crest elevation , feet m.s.1. 1202.0
Bottom width , feet 320
Length, feet 950

Outlet Works
Elevation of multipurpose pool, inlet , feet m.s.l. 1186.5
Elevation of high level inlet, feet m.s.l. 1193.5
Conduit diameter, feet 14.0
Conduit length , feet 1480

Reservoir

Storage Volume (acre—feet )
Sediment 1,1140
Sta ndard project ~1ood 1,~~T
Surcharge 1,753
Total storage

Surface Area (acres)
Multipurpose pool 125
Standard project flood pool 230
Surcharpe 305

Elevations ( r n . s . l . )
Multipurpose 11F~8.5
Standard project flood 1200.’
Maximum pool elevation 1207.2
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West Branch Pap illion Creek

7. The authorized project includes eight dams on the West Branch.

At the time o~ authorization , these eii’ht dams had a first cost of

$10,559 ,000. Based on October 1975 price levels, the first cost

j
~ $58 ,700,000. Rapidly rising construction costs and extremely

rapid increases in land costs due to the close proximity of the

damsites to Omaha have been the stain reasons for this increase.

8. The eight dams currently have an average annual cost of

$1,500,000 for flood control only and ~2,14O0,0O() for multipurpose
development. Considerinm the changes in. flood plain regulation

and the current first costs, a preliminary analysis shows that the

average annual costs exceed the average annual benefits to exist-

ing develonrsent by more than 6 to 1. Future flood control benefits

and recreational benefits would be renitired to justify the author-

ized project. Accordingly , a “nil scale reformulation of this

element of the authorized p]ar. was recommended by the Plan Evalua-

tion fleport of September , 1975. The reformulation will recognize

the existing problems, their probable future magnitude, arid include

a full evaluation of alternative solutions. The evaluation of

alternative solutions will include the potential for scaling of

the authorized project, the relative merits of non—structural

measures, structural measures not included in the authorized plan,

or combinations of structural—nonstructural measures.

G-58
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Big Pap illion Creek

9. Cur rently , there are more than $100 ,000 ,000 worth of improve-

ments in the Bib’ Papj ] lion Creek flood plain. Damage to at least

some of these iy~’provements is expected about once every 5 years ,

resulting in average annual damages of about $1,300,000. Accord-

ingly, the primary planning objective is the reduction of these

flood damages. Whenever a solution to the flood problem provides

opportunities for outdoor recreation development , these opportuni-

ties are fu)ly explored . The Omaha area is currently deficient

in outdoor recreation opportunities , particularly those that are

water related . Therefore , outdoor recreation is a valid planning

obiective. Similarly, opportunities for fish and wildlife manage-

ment and water quality improvement are often apsarent in solutions

to flood problems.

10. Previous studies have consistently shown that the most

effective solution to flood prob]ems in the Big Papillion Creek

flood plain consists of complete regulation by reservoirs located

lust upstream from Blondo Street. Existing roads, railroads, and

other improvements, however , preclude the construction of reservoirs

far downstream . Extensive investigations of many alternative damsites

in previous studies resulted in the conclusion that optimum protec-

tion would be provided by construction of 11 dams. Thus, Dams 1~
and Dams 1~ and 17 were authorized by Congress. Dam 17 has been

constructed by a development corporation . Excent for recreation

developments , construction of Dam 16 is complete; therefore , only

Dams 1—9 were considered in the Plan Evaluation Report of September .

1975.
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11. Three di ffe ren t  factors influenced the review of the

authorized project  in the 11i~ Papill ion Creek basin .  First ,
reduced expected future benefi t s  becauso of recently enacted
flood plrt!n land use regu la t ions  and increased costs make Dams

S through 0 econ omically infeas hle.  Secondly, recent abandonment

of the ra i l road line which p:~ral]e]s Big Danillion Creek down-

stream from Pam ~ allowed consideration of Dam I at a new location

anproximotely 2.’ miles farther downstream. Thirdly, some local

interest s  renues ” ed that  dry darns arid channel improvements be

evaluated and coaT’ared to the authorise’I p l an . Therefore, the

review evaluated the advi~;ribilit~,’ of rn odi f’yi nc~ the authorized
proj ect by el in i r a t i n c  snr~:~ dcu”s or b~.r reconfirurat ion , wi th  Dam 3

at a site f a r the r  downstream. Other structural and nonstructural

al terna t ives  were also con~udered .

12. Cince the author i:~e I  oroj ect  is intended primari ly  to reduce

the flood probIern , each modi fication of, or alternative to, the

authorized project w’~s first e”ni uated with resnect to its effec—

tiveness an economic e~ f ic i en c y  ii . reducin~’ the flood threat .

flocial, economic , ar~ eriviroiir’ental e~~ects were also analyzed .

2 e c o i i dly , s~~t ice there in a ni ~nif!eant deficiency in opportunities

for outdoor recreation in the re~ ion , ooportunit.ies for outdoor

recreation wore developed with each modi fication or alternative.

These asnociated out door recreation orportunities w~’re developed

cons deri n~ ecorn~m1 c opt! ni sn t to,,, public des i res , and the capa-

bil itv of local govern-rental units to provide the reauired non—

Federal cost—sharins . The amount of recreation development, in

each case , was limited b: th~ mu lt i p ie—nurpos e opportunities

provided . Whenever onportui,ities for management of fish and wild-

life or water nria1 it~ Improvement w’~re associated with the modifi—

float ions or ‘LI ternati yes , these opportunities were developed.
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1~~ Alternat ives  considered in the in i t ial  stages of the review
included modif icat ions  to the author ized project , other structural
al t,~ rrn~ jvps such air diversion , channel improvement , and levees ;

a i d  r, on ’t r i i rt u r a l  alternatives such as evacuation , zoning , flood
n r o o f i r~ - , and flood insurance. Benefit  and cost data for each
al t e r n a t i v e  are iisnlayed in tables 03— 3 and G3—~ .

NflNSTPUCTURAI. ALTERN4T!VES

!i.~r~’A’rT~~
i i . Resident ia l  and business developments in the flood plain are
cur rent ly  valued at more than ~59, CO0 ,000. Pemoval of these

devel opments would cost auproximately ~73 ,0OO ,00D and woul d result
in a b;nefit—to—cost ratio of apProximately 0.1. Evacuation woul d

not reduce damages to transportation fac i l i t ies  or the dani~er to

those usinc these faci l i t ies.  ~vacuation would involve the relo-

cation of more than 600 residences arid businesses.  Such a massive

relocation would cause considerable social and economic disruption.

Social problems would include the effects  of broken neighborhoods

and social affi l iat ions and the problems in findinf a suitable

residential location . Economic effects would include disruption

in existing taxing districts and business losses caused by disrup-

tions in the business—consumer relationship. Accordingly, evacua-

tion is unacceptable, because it is uneconomical , ineffective, and

would result in considerable economic and social disruption .

ZONING, FLOOD Pi~O0FIiIG, AND FLOOD IISURANCF.

15. ~ioriing affects only future flood problems by restr ict ing

flood plain land use. Flood proofing of exis t ing  flood plain

developments by levees or by raising structures would cost nearly

as much as the value of the developments. This would result in a

benefi t—cost  ratio of less than 0.2.  Flood insurance does not

0-51
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reduce flood damages. It is simply a method of distributing

financial losses over time and among a greater number of people.

It is economically infeasible because flood damages remain the

same and administrative and acturial costs are incurred.

16. Zoning , flood proofing, and flood insurance are , therefore ,

not appropriate measures for reducing the existing flood problem.

These measures are effective, however, in reducing future flood

problems . Flood plain zon ing and flood proofini~ in accordance

with the Flood Disaster Protection Act of 1973 for prevention of

future flood problems and flood insurance for developments left

unprotected are considered as nonstructural complements to all

structural alternatives.

STRUCTURAL ALTERN~T IVES

DIVERSI OtI

17. Big Papill!on Creel’ ri.oodflows could be diverted into the

Little Papiflior, Creel’, West Branch Parillior. Creek, or out of

tl-i~ basin into the Fllthorr. River or the Missouri River. Diversion

into either the Little Panillion Creek or Wert Branch Papillion

Creek basins is completely uracceptable because it would create

excessive flood damages and increase the threat to lives in these

basins. Adequate reservoir storage for these diverted flows would

not be available in either case. Diversion to the Missouri or

Elkhorn Rivers j!’ phynically irnpossibae because, in both cases,

the diversion would cross a ra~or drainage basin.

LEVET~
10 . The ma,~rxr flood damage potentiri l ir. the Big Papillion Creek

flood plain exter,’ls from Blondo Street downstream to Q Street.

~~~~~~~~~~~~~~ r-r~.I iiijj ijj m u  J1 fuuL:T~~~~~illnjLJu 1 JLJL iaiu_~ ---,
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Standard projec t flood protection would cost approximately

~3? ,002,000 and 100—year protection would cost nearly ~28,000,00O.

Either plan of protection would provide a benefit—cost ratio of

about 0.7. Levees were not considered further because they would

not be economically feasible.

CHANNEL I!P90vEMEr~T

19. Channel irrrnrovement was considered from Bennington to the

Missouri River , from Blondo Street to the Missour i River, and from

Blondo Street to Q Street. Since there is little development in

the flood plain from Bennington to Blondo Street , potential flood

damage reductions in that reach would not be nearly as great as

the costs of channel improvement. Channel improvement from Blondo

Street to the Nissouri River would cost approximately $39,000,000

and would result in a benefit—cost ratio of about 0.5. Channel

improvement for the 100—year flood from Blondo Street to Q Street

would cost approximately ~22,000,O00. This channel improvement

would increase the 100—year peak discharge downstream from Q Street

from 21 ,000 cubic feet per second to 27,000 cubic feet per second.

This discharge increase would induce $65,000 average annual damages

downstream. Although it would be the most economical of all channel

improvement options , the benefit—cost ratio 9or channel improvement

from Blondo Street to Q Street would be only 0.9 using a discount

rate of 3.25 percent, and 0.5 using a discount rate of 6.125 percent.

Also, the non—Federal share of the investment would be approxJ~mately

$9,000,000. No local governmental body in t~-se area where the

channel would be improved has encouraged the selection of channel

improvement as an alternative to the authorized project, or offered

to provide the non—Federal cost—sharing . The city of Omaha and

Sarpy County have puLlicly exnressed opposition to channel improve—

ment. Since all channel improvement alternatives are economically

G—5 5
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infeasible and are not supported locally , channel improvement

is not considered further.

MODIFICATI ONS TO THE AUTHORIZED PROJECT

20. The authorized project for Big Papj1lio~ Creek includes

Dams 1 through 9 and Dam ~~ Construction of Dam 16 is complete

except for the recreation portion of the proj ect. The remaining

nine dams were evaluated economically and hydrologically as next—

added elements to Dams 10, 11, and 16 and as last—added elements

to Dams 10, 11, and 16 and the other eight dams.

21. It was found that Dams 1 and 2 would be economically justi-

fi ed , as next—added and last—added elements. Dam 3 would also be

just i f ied , but only as an addition to Dams 1 and 2 because Dam 3

would not have adeouate storage in itself. The remainder of the

analysis considered Dams 1 through 3 as inseparable elements.

22. As single—purpose flood control projects, Dams 14, 5, 6, 7,

8, or 9 would not be economically justified as first—added elements

to Dam 16 or as next—added elements to Dams 1, 2, and 3. Therefore,

Dams 1, 2, and 3 represent the economically optimum portion of

the authorized project for single—purpose flood control.

23. When recreation and water quality were included in the

evaluation , Dam 14 would be incrementally justieied as a first—added

element to Dam 16 or as a next—added element to Dams 1, 2, and 3.

As multi—purpose projects , Dams 5 through 9 would not be incre-

mentally justified as first—added elements to Dais 16 or as next—added

elements to Dams 1, 2, 3, and 14 • Dams 1 through 14 represent the

optimum portion of the authorized multiple—purpose project.

214. Dam 3 of the authorized system would have been located

approximately 3.5 miles upstream from Bennington . Since adequate
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st,orage would not bo available at that s i te  w thout inundat in ~
Kennard , construction of Darns 1 and 2 would be necessary upstream
from Darn 3. Pam 3 ori r inal ly  could not be located farther down-

stream because of the Chicago and ~orthwestern Transportation Co.

railroad l ine.  2ecently , however , tha railroad line was abandoned ,
allowing consideration of Darn 3 at a s it e  approximately 2.5 miles

downstream from its ori ginal location . Dam 3, located at th is
pew site , is designated Darn 3A. Since Darn 3A would have adequate

storage capacity without excessive relocations and since Dams 1, 2 ,
11 , and 5 would have been upstream from Darn 3A , these dams would be

unnecessary . Ua.ns E , y, 6, or 9 would not be economically justi-

fied as next—added elements to Darn 3A. Darn 3A would control the

runoff from iOE s~ruare miles compared to 101 square miles for

Dams 1 through 9 of the authorized system . Darn 3A would be econ-

omically justified as a nu1ti~ le—purpo se darn , or as a single—purpose

darn for flood control only .

CONCLUS IONS

25. None of the alternatives except modification of the authorized

project warranted further evaluation because , in addition to being

economically infeasible, each alternative was found to be either

ineffect ive in reducing flood damages or could not be implemented.

Two modifications of the authorized project we’re found economically

feasible. These modifications included construction of Dams 1

through 14 of the authorized 9—dam system or construction of Pam 3A

in place of the authorized 9—don system . The plan evaluation com-

pared both alternatives arid recommended Darn 3A rather than 1)ams 1

through 14 because , liars 3A would provide a reduction in average

annual flood damages of more than ~l ,O00 ,C9O compared to ~‘l ,70O ,OOO

for Darns 1 through 14. Darn 3A , shown on plate 03—1 , would also
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provide net economic b enef i t s  o~ -~l ,97h ,2 - )D annually compared

to ~l, i2 ,7O~ for Darns 1 throur’h 14 and it had a benef i t—cost  ratio

of .2 cosnv~red to 2. 1 for Darn s 1 through 1;~ D arn 3A would d in—

place only 36 famil ies  compared to II( for Darn s 1 through 14 . Dam 3A

woul d renuire 5, 150 acres of land in c lu d ir i ’  14 ,30fl acres of crop—

land while I)am s 1 through 14 woul d reouire 7, ’~50 acres including
( ,ino acres of cropiand . Darn 3A would result in a total loss of

assessed value to local t ax ing  di s t r i c t s  of :D62 5,000 compared to

tfl,olD ,000 for Darns 1 through 14. Dam 3A is the least expensive.

It would cost ~32 ,500 ,0-D0 compared to ~33 ,2O0 , 000 for Darns 1 through

14 . Darn 3~ would be infer ior  to Darns 1 t14rough 14 only in that it

would provide fewer recreation and fiz~ and wildlife management

opportunit ies  because it re~ u ir ez len s land. Table 03—5 and ~3—(

present a summary comparison of the al ternative plans and the

system of accounts. A more detailed description of the alternatives

considered further is presented in the Plan Evaluation Report of

September , 1975.
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Table 03— 5
Summary of Alternative Plans

Dams 1—~ Dam 3A 
-

A. Plan Description

Total acres 7,250 5,150
Multiple purpose (acres) 6,073 14,150
Exclusive recreation (acres) 1,177 1,000
Water surface (acres ) 1,695 1,503
Land surface (acres) 5,555 3,650
Drainage area (se . mi.) 86.8 106

B. Significant Impacts Specified
in Section 122 of FL 91—611 Included in “Relationship

to Four Accounts”

C. Plan Evaluation

1. Contributions to Planning
Objectives

a. Flood control
Damage reduction -

Existing $ 9214,000 $1,037,000
Future 1,700,000 1,822,000

b. Recreation
Reduction in current

deficit
Land (percent) 2°
Water (percent) 9

c. Fish and wildlife
Land (acres) 2,14214 1,000
Water (acres) l,l~)5 l ,50C

d. Water quali ty
~inimum flow (c.f.s.) 3

2. Relationshin to Four Accounts

a. National Economic Develop-
ment ( NED )
Net benefits ti ,~ 140,7nfl ~l ,

(~~~) 1 ,Q(I ’
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Table 03—5
S~unmary of Alternative Plans

(Cont’d)

Dams 1—14 Dam 3A

b. Environmental Quality (DQ)
Wildlife lands (acres) 2,14214 1,000

c. Social Well Being (own )
Families displaced 146 36
Cropland acquired (acres) 6,100 14,300
Annual recreat ion days 1,333,000 1,175,000
Families protected 600 600

d. Regional Development (RD )
Loss in assessed value of
local taxing districts ~l,018,O00 $ 625,000

3. Plan Response to Associated
Evaluation Criteria

a. Benefit/Cost 2.1 2.2
b. Flood damage reduction $1,700,000 $1,822,000

D. Implementation Responsibility

Financial

Federal costs
Investment $29,000,000 $29,050,000
0, M, & P 91,000 50,000

Non—Federal costs
investment ~ 14,200,000 ~ 3,1450,000
0, M, & H 550,000 1465,000

0-60
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Table G3~1
System of Accounts

Footnotes Dams 1— 14 Dam 3A

Accounts
1. National Economic Development

a. Beneficial Impacts
(1) Value of increased
outnut of goods and.
services .

Flood control 3,5,9 $1,700 ,000 $1,822 ,000
Recreation 2,5,9 1,676,000 1,1493,000
Fish and wi ld l i f e  2 ,5,9 3214 ,000 270 ,000
Water qual i ty  2,5,9 6,000 6 ,000

(2) Total NED benefits ~3,706,000 $3,591,000

b. Adverse Impacts
(1) Project costs
m t .  and Amortiz .  1,5,9 $l ,l2li ,800 ~l ,101,l00
0, M, & P 2 ,5,9 6141,000 515,000

(2) Total NED costs $1,765,800 $1,616,100

c. Net NED Benefits $l,9140,200 $l,9714,900

B/C ratio 2.1 2.2

7~~~ Environmental Quality

a. Environmental Quality
Enhanced
Wildlife acres *2,6,0 2,14214 1,000
Water surface acres *2,6,9 1,695 1,500
Improved esthetics *2,6,9 14 lakes large lake

~inimumn stream flow *2,6,7,9 3 c.f.s. 3 c.f.s.

b. Environmental Quality
Degraded
Degraded esthetics *p ,5,9 mudflats mudflats

c. Environmental Quality
Destroyed

Natural channel
inundated (miles) 2,5,9 20 10
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Table 03—6
System of Accounts

(Cont ’d)

Footnotes Dams 1—4 Dam 3A

Good wooded cover (miles) 3 1
Good grassy cover (miles) 11 5
Poor habitat (miles) 6 14

3. Social Well—Being

a. Beneficial Impacts
(1) Enhancement of quality
of life, health & safety

Families protected from

100—year or greater
flood *2,5,9 600 600

(2) Educational, cultural,
and recreational opportunities

Acres provided (present
deficit)

Picnicking (h ,ORT acres) 7,5,7,0 129 9~
Campins’ (590 acres) 714 75
Fishing (6,303 acres) 1,695 1,500
Swimmin,’ (15 acres) 3 2
Boating (8,082 acres ) 1,695 1,200
Waterskiing (14,380 acres) 1,172 900
Miles of h ik ing  trails

provided (25 miles) 25 22
Recreation days

provided 2,5,1,0 1,333,000 1,175,000

b. Adverse Impacts
Injurious displacement of
neople and community
disrupt ion

Disniaced farm families  146 17
Disniaced urban families 0 19
Displaced total families *1,6,14,0 1~6 36
Reduced eronland (acres ) *1,5,9 6,100 14,300

14. Regiona l Development

a. Beneficial impacts
( 1)  Value of increased
income
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~1ab1e (fl— ’
Gyst em of Accounts

(ront ‘d)

Footnotes 1)am s 1—14 Damn 3A

‘Jet benefits:
Flood pPiin 2 ,5 ,7,9  X1 ,700 ,000 ~l ,b22 ,00O
Region 2,5,7,9 1,307,700 1,161,100
flation 2,5,7,9 —~ ,067,500 —1,0214,200
Total 2 ,5,1,9 1,9140,200 1,9714 ,900

(“) Quantity of increased
F~np1 oyment

Jobs crested durinc
construction (man y r s . )  *1,5,~

) 600 700
Jobs created for opera-

tion ~~ maintenance ~
_2 ,5,9 14 14

( 3 )  Desirable population
distr ibut ion *2 ,14 ,10 not quant i fied

( 1 4 )  Increased stabili ty
of re~-’ional economic
growth *2,14,10 not quantified

b. Adverse Impacts
(1) Undesirable Population
distribution *2 ,14 ,10 not quantif ied

(2) Decreased stehility of
regional eco1~omic growth
Business reduction *2,14,10 not quantified

(3) Property tax
Washington County

Acres removed *l ,5,~) 7, ?50 2 ,905
Assessed value loss *1,5,0 -~l,0l14,00O 142~ ,oor

percent *1,5,C) 1.5
Mill  levy adj ustment  0.1

Dougi as County
Acres removed *l ,~~,0 0 0
Assessed value loss M1 ,5,0 0 ~ 197,000

percent 0 0.00~
Pill levy a~justrsent *1,14,10 0 0.0003
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‘Fable C
System of Accounts

(Corit’d)

Footnotes Dams 1—14 Dam 3).

Kennard Fire Di~ t~rict
Acres removed *j,5,9 5,!’149 2,920
Assessed value loss *1,5,9 ‘ 7(6,000 .~ 365,000

percent 10.5 5.0

~“.ill levy adjustment *1,14 ,10 0.2 0.01

Arlington Fire District
Acres removed *1,5,9 111 0
Assessed value loss ~1,5,9 ~t 16,000 0

percent 0.2 0
Mill levy adjustment *1,4,10 0.002 0

Blair Fire Distr ict
Acres removed *1,5, 0 321 0
Assessed value loss *1,5,9 36,000 0

percent 0.3 0
Mill levy adiustment *1,14 ,10 0.001 0

1/
Bennington Fire District—

Acres removed *1,5,9 929 2,230
Assessed value loss *1,5,9 $ 200,000 ~1’ 260,000

percent 3.8 5.0
?•1iil levy adlustment *1,14,10 0.014 0.05

Washington County School
Distr ict  //1

Acres removed *1,5,0 2,905 783
Assessed value loss *1,5 ,0 ~ 146~,ooo $ 97 ,000

percent 3.2 0.7
‘-~i11 levy adjustment *1,14,10 2.3 0.5

Wn.s~ lr ctnn County School
District ~2h

Acrer removed *1,5,9 1,678 309
Assessed value los:; *1,5,0 ~ 228,000 ~ 35,000

percent 1.8 0.3
Mill levy adjustment *1,11 ,10 0.9 0.1
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Table G~-~
System of Accounts

( Cont ’d )

Footnotes Dams l_14 Dam 3A

Wash ington Count:’ School
District  #31
Acres removed *1,5,9 5143 0
Assessed value loss *1,5,9 -~ 67, 000 0

percent 6.9 0
Mill levy adjustment *1,14,10 1.0 0

Washington County School
District  #RlOO

Acres removed *1,5,9 2,01414 2 ,146?
Assessed value loss *1,5,9 $ 256 ,000 20 6 ,000

oercent 15.7 18.2
Mill levy adjustment *1,14,10 3.9 14.7

2/Douglas County School—
Distr ic t  #59

Acres removed *1,5 ,0 0 1,596
Assessed value loss *1,5,9 0 $ 197, 000

percent C) 3.7
~-1i~ l levy adjustment *1,14,10 0 1.0

Doiwlas County School
District  //0

Acres removed *1,5,9 0 0
Assessed value loss *1,5, 0 0 0

percent 0 o
Mi l l  levy adjustment  *1,14 ,10 0 0

~~ floes not inclu de  ~l0~, ,000 assessed va l ue loss due to DanEl6 and 10.

~~ Does not i !IclI l cI e .~011 ,fl00 assessed value loss due to Dam 10.
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Table G:~~1
System of Accounts

( Cont ’d)

Index of Footnotes:

Timing
1. Impact is expected to occur prior to or during implementation
of the plan.
2. Impact is expected within 15 years following plan implementation .
3. Impact is exnected in a longer time frame (15 or more years
following implementation).

Uncertaint’,
14 • The uncertainty associated with the impact is 50% or more.
5. The undertainty is between 10% and 50~~
6. The uncertainty is less than l0’~.

Exclusivity
7. Overlanping entry; fully monetized in NED account.
8. Overlaaoiri g entry ; not fully monetized in NED account.

Actuality
9. Impact will  occur with implementation .
10. Impact w i l l  occur only when sseci4’ic additional actions are
carried out during iriplementation.
11. Impact will not occur because necess~ry additional actions are
lacking.

Section 122
* Items specifically reouired in Section 127 and ER 1105—2—105.
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Tributaries Not Affected

By Authorized Plan

HELL AND COLE CREEKS AND BETZ ROAD DITCH

26. Alternative structural measures of solving the flood problems

of Hell and Cole Creeks and Betz Road Ditch that were given prelim-

inary screening during the study included channel enlargement and

levees. Clearing and snagging of trees and debris was also con-

sidered for Cole Creek. None of the structural alternatives that

were investigated were found to be economically feasible. The

city of Omaha zoned the 100—year flood plains of Hell and Cole

Creeks in 19714. The city of Bellevue zoned the 100—year flood

plain of Betz Road Ditch in 1915. All of these zoning actions are

in accordance with Public Law 93~~~23L ~~ Nonstructural alternatives,

in addition to zoning, that were studied included evacuation,

flood insurance, flood proofing, and “no action ”. None of the

nonstruetural alternatives were found to be economically feasible.

Flood plain regulations and insurance appear to be the most practi-

cable program.
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MUD CREEK

37. Alternative structural and nonstructural methods of solving

the Mud Creek flood problem that were considered during the study

included channel enlargement, levees, flood insurance, flood

proofing, and “no action”. The city of Bellevue zoned the 100—year

flood plain in 1975 in accordance with Public Law 93—23 14. This

limits future urban expansion in the flood plain but does not

protect existing development. Preliminary studies indicate that

a channel designed for an 8—year flood would be marginally feasible.

Further detailed studies under Section 205 authority are planned in

the future to determine project feasibility. At the present time ,

flood plain zoning regulations adopted by the city of Bellevue

and flood insurance are the most practicable early actions for the

Mud Creek flood problem .
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