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SECTION A

INTRODUCTION

Jit The purpose of the Plan Formulation Aprendix is to provide
in one document the results of the planning process. The appendix
documents si,;nificant rerional nroblems, concerns, issues and
planning objectives (Need Identif%cation); illustrates the itera-
tive formulation of alternative urban water resource plans (Plan
Formulation); shows the results of the impact assessment and
evaluations (Effect Assessment); and indicates alternative ways

to implement the plans (Institutional Analysis). f

2 The Plan Formulation Appendix for the Omana-Council Bluffs
Urban Study is subdivided into six components. The s8ix combhonents

are:
Plan Formulation Apvendix - !Main Volume
Plan Formulation Annex A - Alternative Futures
Plan Formulation Annex B - Wastewater Management
Plan Formulation Annex C - Water Supnly

Plan Formulation Annex D - Flood Control

Plan Formulation Annex E Recreation

)




3. The main volume contains a summary of the problems and needs,
planning objectives, the final alternative urban water resource

plang, the evaluation of the final plan components, and a summary
of the alternative institutional arransements necessary to implement

the plans.

L, The main volume is supported by five annexes, each on a
specific water resource functional area. These annexes are to be
considered an integral part of the Plan Formulation Appendix. =ach
annex presents the iterative planning process used for each functional
area., The annexes are prepared as individual documents to allow

inderendent use where desired.
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SECTION B

PROBLEMS AND NEEDS

Land Use and Urban Growth

ks Anrex A - Alternatives “utures opresents a detailed considera-

tion of the land use issues and concerns in the study area. The

annex also rresents the rationale behind each Alternative uture,

iRl -

the witer resource gystem effects, and a listin~- of other effects

o~ N

f public interest.

mach of the alternative urban rcrowth patterns used in the

studv resnond to one or more of the followins public concerns:

on of Aericultural Land - Most rrowth that will

e

e Preservat
occur in louclas and Sarny Counties will occur in Class I through
IV arricultural land. Conservation of food=producing capabilities
is hirh on the list of community concerns.

¢ Costs of Public Services - itburban spread developuent recsults

in inecreased community costs with a rise in tax levies and service

charyes.




e i i it~

e TUrban Core lJecay = Suburban exransion of Omaha has caused
population and economic activity decline of the central city

resultins in reneral deterioration.

e Conservation of Lnersy - !ass transit systems are rarely

econcnically viable under spread develovment; more compact develop-

ment requires less use of all energy sources.

e PRural Community Economic Growth - Frinfe communities are

"n-
t "

concerned about becomin: "vedroom communities" where they are
reauired to provide all community services but do not have an

industrial tax base,

e To resnond to the above public concerns, four alternative

urban growtn futures were used in the Urban Study. These are:

e Growth Concent A - A continuation of nresent trends in land
use. 'That is, the continued suburbanization of the area, with low

dengity residential urban gorawl directed awsy from the core city.

e ‘rowth Concent B = Controlled exvansion of urban Omaha with
emnhasis place:d on encourarins hirher density residential develop-
ment, revitalizini the urban core, and develonin- satellite cities
bnsed on existins communities located around the fringes of the

retromrnlitan area.

¢ Growth Concert C = Similar to Growth Concept B, except it

does not include the satellite citiegs. It is primarily characterirced

b redevelownrient of the older areas of Omaha and Council Bluffs,

coupled with hi,cher density isrowth on the urban frineces.

B-2
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srovth Concent D is gimilar to Concept A, excent that it
assuries substantial development will occur alons major transrorta-

tion corridors producing a star-shaved metrorolitan ares.

Wastewater Management

b Annerx B - Wastewater Management, presents a detailed

sis of current wastewater management nroblems in the stud
Sources of pollution include inadequately treated domestic seware,
combined sewer overflows, urban storm runoff, acricultural runoff,
and industrial wastes.

e There are over 100 municinal wastewater treatment nlants in
the study area. Only 13 of these plants are known to be capavle

of meetins the 1977 Federal standards for secondary treastment.
Sewage vlants for the city of Omaha discharse 2.5 million r:llons
per day of which 61 million gallons do not receive secondary treat-
ment.. Three major combined sewer areas exist in the study are-:
(1) Over 17,000 acres in the Omaha-Missouri River drainare aren;
(2) Over 5,000 acres in the Little Papillion Creek drainare area;
and (32) over 1,000 acres in the Indian Creek drainage arer is-
charges of these overflows cause a gserious violation cof Stat: water
quality standards even in the Missouri Kiver where dissolved oxyren

content arproaches zero durinc an overflow event.

6. Urban storm runoff contributes larcse quantities of orranic

materisl, solids, nutrients, oils, metals, and dissolved salts to




the area's streams. Particularly susaceptible is the Papillior
Creek System. Urban storm discharges cause a serious water quality
violation in the lowver Papillion Creek basin.

Ts By far, the largest source of pollutants entering the area's
streams is from agricultural runoff. Sediment, nutrients, bacteria,
and farm chemicals enter the streams in large quantities during

storm events,

8. Industrial waste discharges are not as significant as the
other waste sources. The major problem area is waste from the
meat-packing industry. Problems at Omaha's meat-packing pretreatment

facility are the major industrial concerns.

9. The Omaha-Missouri River sewer system is not capable of
consistently delivering sewage flows to the treatment plant. The
city of Omaha estimates that L.5 billion gallons of raw sevage
entered the river in 1973 because of problems with existing grit

removal facilities.
1 {20 Proper operation and maintenance of several small treatment
plants in the study area are lacking. Nebraska does not have a

mandatory requirement for certified treatment plant operators.

11. Table B-1l 1ists the wastewater management needs in the study

area.

B4
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Table B-1l
Current Wastewater Management Needs

Item

Increased sewage treatment
Treatment of overflows or
sewer separation
Treatment of urban runoff
Agricultural land conserva-

90 plants

23,380 acres
41,040 acres

tion 1,272,000 acres
Industrial wastes 1 plant rehabilitation
Sewer system improvements 8 grit chambers

125 In addition to these needs, substantial additions to current
wastewater management facilities will be required in order to
achieve the goals and objectives of the Federal Water Pollution
Control Act Amendments of 1972 (PL 92-500). These goals will be
discussed in the next section. If the goals are to be met, all

communities will have additional wastewater maunagement needs.

Water Supply

j K Annex C - Water Supply presents a detailed discussion of

current and future water supnly problemeg in the study area.

) L There are 55 municipal water systems in the study area.

Table B-? indicates current water supply needs.




Table B=2
Current Water Supply Needs
Need Number of Systems
Better water quality Lo
Increased supply capacity x5
Increased storage 26
Disinfection capability 26
Water suppoly plan 37

15 Future water supply problems are the increasing rate of

water use and the source of water supply. Per person water use

is currently expected to increase by 37 percent by 2020. This
increase coupled with population growth will result in a 2020 water
usage that is 2.5 times the 1973 usage. Resource conservation
dictates that attempts be made to reduce the increasing rate of

comsumption.

16. The major issue concerning source of supvly is use of the ]
limited Platte River water resources. Priorities and legal con-

straints will have to be established at the State level for use

of this resource.

Flood Control

17 Annex ) - Flood Control defines the existing flood problems 4

in the study area. Flooding problems exisc¢ alons the Platte, Llkhorn,




Missouri, Nishnabotna, and Boyer Rivers and along Papillion,
Indian, Mosquito, Willow, and Allen Creeks. Smaller streams such
ag Betz Ditch, Mud Creek, Cole Creek, and Hell Creek are also

flood-prone areas.

18. Flood problems at Missouri Valley, Iowa are attributable to
the Boyer River, and to Willow and Allen Creeks. Ice jam conditions
are the main cause of flooding. Locally constructed levees
aggravate the flood problem., Average annual damages are estimated
to be $200,000.

19. Flooding in Council Bluffs from Indian Creek is caused by
high intensity rainfall of ghort duration. The flood problems are
aggravated by an inadequate channel and by an urvan renewal project
situated across the flood plain. Average annual damages are esti-
mated at almost $1,000,000,

20. Flooding in Council Bluffs by Mosaouito Creek is caused by short
duration, high intensity thunderstorms. Flooding is very infreouent,

with estimated average annual damages of $100,000.

2ES The major flood problems along the Missouri River occur both
north und south of the urban area. Two levee units, L-611-6lk and
R-616, are in the planning stages and when constructed, will protect
areas south of Omaha. The Omaha District has a Missouri River flood-
way study underway which will define flood problems in other areas

within the study region.

22 Floods along the Platte-Elkhorn Rivers have a potential of
inundating about 65,000 acres of primarily agricultural land.
Tranaportation and urban lands are also subject to flooding. Average

annual damages are about $190,000.
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23. Floods in the Papillion Creek basin are caused by high
intensity thunderstorms; urban and agricultural lands are affected.
Average annual damages are estimated to be $2,145,000, which makes

the Papillion Creek flood problem the most serious in the study area.

24, Table B-3 summarizes the flood control needs in the study area.

Table B-3
Flood Control Needs
Area Average Annual Damages
Boyer River and Missouri Valley $ 200,000
Indian Creek and Council Bluffs 900,000
Mosquito Creek and Council Bluffs 100,000
Missouri River 1,182,000
Platte-Elkhorn Rivers 190,000
Papillion Creek Basin 2,145,000
®
Recreation

25. Annex E - Recreation defines specific needs for
recreation in the study area. Outdoor recreation needs were
determined using adopted State and local standards. These standards

are available for local parks, regional parks, and natural areas.
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26, Table B-k lists the outdoor recreation needs for 1975, 1995,
and 2020,

Table B-i
Outdoor Recreation Needs (Acres)
1975 1995 2020
Local parks 1,262% 5,046 9377
Regional parks 16,045 36,851 48,104
Natural areas 16,762 33,900 41,428

# Surplus

2T s The Nebraska State Comprehensive Outdocr Recreation Plan,
(SCORP) also identified acreage needs in terms of specific activi-
ties using projections of activity preferences and acreage-carrying
capacities. Table B-5 represents the acreage needs extracted

from the Nebraska SCORP for 1972 and 1990 for the Omaha area.

Table B-5

Specific Recreation Activity Needs (Acres)

1972 1990#%
Lake swimming 15 22
Lake fishing 1,303 6,403
Camping 599 989
Powerboating 8,082 11,862
Water skiing 4,380 7,430

* Recreation provided at Papillion Creek sites 10, 11, 16,
and 3A is accounted for in the needs figures.
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SECTION C

GOALS AND PLANNING OBJECTIVES

X, The goal of the Omaha-Council Bluffs Urban Study is to pro-
vide a ranze of urban water and related land management plans that
are comvatible with the comprehensive urban development and ernviron-
mental coals of the region. The goal is defined by accomplishins
the rerional planning objectives set forth below and is descrited
further in the annexes to this volume.

2 Table C-1 lists the regional plannins otjectives used for

each functional area in tne study.

Land Use and Urban Growth

|
. 3 s ‘
3o 'he land use objectives are reflective of public concerns over
land use. Some of the oblectives conflict, therefore, tne use of ]
alternative urban growth futures in the planning process was
dictated. 3
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Wastewater Management

W The wnstewater management plannine ob!ectives ecenerally follow
national oblectives called for in PL 92-500, State objectives defined
by Iowa and Nebrasha Water Quality Standards, and local problems an'

needs.

Water Supply

5o The water supply planning objectives are related to local
water supply needs, the 1962 United States Public Health Service
Pecommended Drinking Water Standards, the Safe Urinkine Water Act
(PL 93-573), and the probability of the need for <eneral resource

conservation.

Flood Control

6. The objectives for flood control plannins are well defined

through naticnal flood control plannins procedures.




ey

Recreation

Te The recreation objectives were taken from the Nebraska =nd
Iowa State Comprehensive Outdoor Recreation Plans, the MAPA Oven
Space Plan and Program, and the Platte Level "E" Study. Tk»
objectives contained in the above reports were modified, combined,
and extrapolated where necessary to provide a near common base for
recreation objectives. The final definition of recreation objectives
was vrovided by the Bureau of Outdoor Recreation. It is to be

understood that recreation objectives vary widely and those stated

in this study represent guidelines rather than strict requirements.
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SECTION D

PLAN FORMULATION

Single Purpose Plan Formulation

X The formulation of the alternative urban water resource plans

is detailed in each of the plan formulation annexes. The interreisted
aspects between each of the water resource areas and between water
resources and land use are also defined in the annexes. The results
of the iterative plan formulation processes will be discussed in

this gsection.

2 Tables D=1 through D=5 display the iterative plan formulati
process. The initial and final plans are indicated, alons with the
primery reason for eliminatinc gome of the initial plans or concepts.
I'ssentially three iterations of the plannins process were made (ro-

ceedins from initisl plans and concerts to the final more detailed

sy

final »lan

alternatives. For the purvose of later reference, a

component number has been assirned to each alternative,

[ LAND USE AND URBAN GROWTH

3 Table D=1 displays the plan formulation iteration for

use and urban pgrowth. From an initial © urban growth prgsibilities,
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four growth patterng were selected for use in the urban study. These
four represent the broadest range of realistic urban growth alterna-
tives suggested at the local level. Concept A represents a trend
forecast in land use and assumes no dramatic policy changes. Con-
cepts B and C are controlled growth alternatives aimed at resource
conservation. In addition, Concept B provides for population and
economic activity decentralization to satellite cities. Concept D

is similar to A, with transportation corridors influencing urban
growth.

WASTEWATER MANAGEMENT

L, Table D=2 displays the plan formulation iterations for waste-
water management. The wastewater management plans are divided into
areawide plans and plans for the specific problem areas of combined
sewer overflow, storm runoff, and miscellaneous waste management

problems.

5. Eight initial areawide wastewater management plans were
considered. Sewer system regionalization, methods of stormwater
handling, and conventional versus land ‘reatment systems were the
plan-distinguishing variables. Public involvement and economics
narrowed the eight plans to three basic plans and a major land
treatment option. Al]l areawide plans use the MAPA Comprehensive
Water Pollution Control Plan as a base to expand upon in relation

to PL 92-500's requirements. Treatment plants in the areawide plans
are staged to provide treatment to one of three levels: gecondary
treatment (Level 1), tertiary treatment (Level 2), and zero discharge
(Level 3). Areawide Plans 1 and 2 use conventional treatment
methods at all plants; Plan 3 uses land irrigation at minor urban

and non-urban plants; and the land treatment options consider land
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irriration for the three major urban facilities. Al]l areawide
plans contain the three major urban treatment facilities of
Omaha-Missouri River, Omaha-Papillion Creek, and Council Bluffs-

Mosauito Creek.

6. Areawide Plan 1, component 2.A.1, ervision® maximum rerional-
ization of the sewer gystems, supports Growth Concent A or D, ani
reduces the number of minor urban treatment plants with the incor-
poration of Gretna, Elkhorn, Bennington, and Bellevue wastew«ters
into Omaha's system.

~

T Areawide Plan 2, component 2.A.2, limits the extension of

the sewer gystems, supports Growth Concevt B or C, and maintains 11
minor urban facilities. The four minor urban plants incorporated
into Omaha's system in Plan 1 are retained as independent plants

in Plan 2.

8. Areawide Plan 3, component 2.A.3, has the same sewer confisura-
tion as Plan 2. The minor urban and non-urban plants employ land
treatment in Plan 3. The major urban facilities empnloy conventional

treatment technology.

Q, The Land Treatment Options, component 2.A.:, evaluate the use
of land treatment for the major urban treatment nlants. Two major
land irriration areag, the Todd Valley and the Upper Blue River

Basin are considered potential areas for land irrigation.

10, Initially over 30 concepts were consilered for eliminatiag
combined sewer overflows from the Omaha=-Missouri River drainace

area. The 30 concepts were narrowed to the 17 initial nlans
indicated in table D=1. The 12 plans were further narrowed by inter-

arency review to the final four alternatives.




21 Alternative 2, component 2.B.1, involves 5 diked storage
areas and the Missouri River flood protection levee to capture
the overflows and gradually release them back to the interceptor
for treatment at the Missouri River plant. Alternative 2 is tue
least-cost alternative that meets the plannins obiectives.
Alternatives LA and LR, components 2.B.2, and 2.8.3, involve a
combination of surface storare facilities and deen tunnels to
capture the overflows with subsequent convevance to the “issouri
Piver Treatment Plant. These two alternatives are moderate in

cost and reduce aesthetic problems associated with Alternative [,

12.  Alternative SA, component 2,.B.l, involves deen tunnels and
subsurfacesmined storage to canture the overflows prior to treat-
rent.,, This alternative is expensive but aesthetic problems are

mininized with all facilities located below rround.

3. Further studies will be required to define the optimum desirn
narameters and solutions to the Omaha-Missouri iver combined over-

flows.

1h, Usins the results of the Omaha=!issouri Piver combined sewer
overflow study, only three initial plans were formulated for the
Little Papillion Creek and Indian Creek combined sewer problers.

The first two alternatives collect and store the overflows with
either treatment and discharge back to the stream or conveyance +o

a central treatment plant. A third alternative is separation of
combined sewers. Collection, storage, treatrent, and discharre,
component 2.C.1, aopear most cost-effective for the Little Panillion
Creek overflows. Separation, component 2.D.1, is most cost-effective

for the Indian Creek overflows.

D-10




15 o Two alternatives were initially considered for urban storm

runoff treatment. Collection, storage, treatment, and dischargze

back to the receiving waters, comnonent 2.3.1, were found cost-

effective over conveyance to a central treatment rlant and comnpon-
ent ?.E.1 is included as a component of all plans. 'he selected

alternative also allows more flexibility and avplication of ron-
structural approaches of reducinz wrban runoff pollutic
non=-structural apnroaches are not totally effective unless us~d i

combination with a structural aprroach.

16. Alternatives for agricultural runoff basically involve better
land management practices. The practices are well known but are

r agricultura

only being partially appnlied. Conservation measurzs

runoff are included in all rvlans.

1T Rehrbilitation of Onaha's pretreatment plant for meat-cackinz
wistes and installation of dual grit removal facilities are items

included in all the waistewater management alternative plans.

WATER SUPPLY

1ts Table D=3 disnlays the plan formulation iteration for water
supply. Initial alternative water suoply plans were formulated to
serve non-metropolitan areas, and metropolitan areas, Lo investi-ate
the feasibility of water use reduction and the use of alternative
gsources for sunply.

19. Four non-netrovolitan water sunnly plans were formulated,

All plans are based on county-wide water distribution systems recom-
mended in individual ecounty water and sewer renorts. PFased on
analysis of costs and institutional impacts, Plans I and [1 were

gelected as final alternatives.
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20. Plan III involved development of water suprlies across State
lines, dii1 not produce gi~nificant economic advantares, and was
excluded because of institutional problems. Plan IV evaluated

dual water systems which were found not to be cost-effective.

21, Plan I, component 3.A.1, evaluates the existin~” county nlans.

Thirty rural water systems served by 27 treatment plants serve the
non-netronolitan areas.
22 Plan II, component 3.A.2, evaluates recicnalization to one

supply source ver county and county-wide distribution networxs.

23 Plans I and IT are desirned to achieve all the water surnly
planning objectives and to accomodate Growth Concepts A, C, or D,
which have the game future rural population, or Growth Concent 5

with substantial vorulation increases in the rural arens.

24, Four metropolitan area distribution vlans, components 3.%.1
through 3.B.lk, were formulated. Dach of the four corresrcnds to
one of the four growth concents. The distribution plans differ
in the amount of system expansion reaguired to gervice tie four

crowth concents.

25 I"leven methods of water use reduction are included in the
initial plans. Two of these methods were consjaered to be practi-
cal enough to retain as optional comronents of the final nlans.
Thess two are voluntary action stimulate® throursh nublic education
proframs, comronent 3.C.l, and watere-conservins fixtures and
anpvliances, comronent 3.C.2. Housins density, component 3.C.3,
was added as a plan component to reduce lawn waterinc requirements

bnsed on smaller lot sizes under Growth Concents E or C.




26. Six alternative sources for metropolitan water supplies were
included as initial plans. The traditional sources are currently
the only practical sources., Urban storm runoff would not be avail-
able during periods of critical need. Wastewater reuse, in light
of the Missouri River, has practicality only for irrigation, or
possibly for industrial use at tertiary treatment levels. Power-
plant heated discharge does have some merit particularly for use

in water treatment plant operations and aquaculture.

2T « Development of an additional Platte River ground water source
west of Omaha, component 3.D.3, is being contemplated by the Omaha
Metropolitan Utilities District as the least expensive, highest
quality source for Omaha's future water supplies. Source relia-
bility and environmental problems may preclude use of the Platte
River in which case an additional Missouri River source, component

3.D.1 or 3.D.2, must be developed.

FLOOD CONTROL

28 Table D-4 displays the plan formulation iterations for flood
control. Nine alternatives were considered for flood problems at
Missouri Valley, Iowa. All structural alternatives are economically
infeasible. The Soil Comservation Service is completing a flood
hazard map for the area. The flood hazard area should be zoned and
existing property owners should apply for flood insurance, component
L.A.1.

29. Seven alternatives were considered for the Platte-Elkhorn
flood problem. Structural solutions are economically infeasible.
Flood plain mapping should be prepared with hazard areas zoned and

flood insurance should be applied for, component L.B.1.
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