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Chapter I .
REPORT Y
.
K.
INTASA has been involved with the !Missouri River Division ( and
Al

the Omaha bistrict of the Co of Ergineers cince July 1972.

specifi

During this period, INTASA provided assistance in a variety of areas related

1, Denver and Kansas City Urban Studies. These include (1) o

to the C.

nization and presentation of several planning and cevaluation w

study personnel, (2) implementation of the flocd plain management sin

srogram (SIMULATOR) to the analysis of the Papillion Creek flood plain in
- i E

Omaha, Nebraska, (3} implementation of same program to the Sand and Tell
Gate flood plain in Denver, Colorado, (4) training of Omanha and Kansas City

District personnel in the use and o

ration of the program, and (5) assistance
U

in development of the Plans of Study for the Or

Dy ame Ip a meetine on Mar-h 27 1072, aiey

John Velchradsky, Study Manager - Craha District,

decision that Phase I of the Omaha Urban Study would be conclu
set of issue papers. To assist in this effort, INTASR undertock responsibi-

A Comparative Analysis of Alternative Land Use

lity for two issue papers:

Patterns for the Omaha Area

ion Planning for Flood Control

Reservoirs: A Case Study in the Papillion Creek Basin." The first issue

paper, developed from the end of March to the end of June 1973, is pr
in this report. All work to date has been funded under Contract No. DACW 45-

73-C-0027.

B. Scope of Comporative Analysis

The scope of the analysis presented is best defined by the overall objec-

tive of this issue paper: to demonstrate the emerging concept that water re-
source planning should accurately rcflect the interaction between land use

and watcer resoirces so that water resource developrant plans will be in har-

hs a result, the analysis consists of

mony with projected land use patt.




a brouwd assessment of neveral key issues related to land use and their impact

on water resources.  The following summarizes tasks perfonmed and organization

of this puper:

3

of land 1l e on developing alternative urban water re-
SOUrce 5 = ion is presented in Chapter
. A definitio: E Uy lang for aha, Nebras

Council Blufis, lowa Metropolitan Areca.
alternatives is presented in Chapter III.

. A discussgion of impacts resulting from the development of each land

alternative. 7This i )
LATOR to the extent pos
» of the pre

us

analysis w
additional
side the scor computer pros
and results are presented in Chapter IV.

Organization

Mr. W.

ganizatica of work. Ilie was also primarily responsible for the land use analysis

frameworl: and pattern specifications presented in Chapters II and III, respec-

tively. Dr. J. Rocing performed most of the work in converting the land use

asons for conducting a comparative analysi

specification of basic

performed using the SIMU-
alysis was performed out-
~am. 'The impact analysis

was project leadcr responsible for client contact and orx-

S

pattern specifications to a form suited for the SIMULATOR. The social analysis

in Chaptcr IV is due to Dr. L. Brekka vho also assisted in other parts of the
study. ‘The water supply demand analysis was formulatea by Dr. C. Jolissaint.

The computer runs were made by Dr. J. Rosing assisted by Mr. M. Hilleary and

Ms. M. baniels. Computer calculations of

to Mr. M. Hilleary and average travel times for each pattern are due to Ms. M.

Daniels.
D. Summary of Analysis Framework

Land uce is emcrging as one of the most critical issues in urban and

regional planning and the relationship between land use and water resource

development is an important element. INo longer can planning be done for one
without considering tlic other. Hence thzre is a rccognized need for a compre-

hensive watcr manageinent program such as the Onmaha Urben Study to examine this

relationship in detail. 1In order for the water resource planner to design

systems that reinforce and contribute to the development of a particular land

use pattern, Le nust answer two questions: what are the pattern's chances of

water resource requirements are due

S




impleientation and what are the paltern's major consequences regarding water
resource development. 1n response to these two concerns, the analysis in this

paper is structured to obtain information in regard to:

. Key strengths and weaknesses of major alternative land use patterns.

. Consistency of the patterns in regard to establis trends and major

parameters.

. MAggregate water resource requircments assoclated with each pattern.

The analysis is performed using a computer simulation model and limitcd data
—

collected over a one-month period.

E- Results and Coriclusions

The analysis results provide specific informaticn in regard to the fra
work briefly described in Section D. 1In particular, econcmic and social con-
sequences are analyzed, the consistency of alternatives discussed, and aggre-
gate water resource requirements presented. The water resource reguirements
include water supply demand, wastewater loadings and the need for additional
structural flood control. Several sernsitivity case studies are included.
Analysis results are preseniued in detail L. Chapti~~ TV The mniny conclusions
and results from the analysis are as follows:

. National Economic Efficiency (NFE) benefits favor higher cdensity de-
velopment with growth ip-the City of Cmaha, along the Riverfront and ;
in Council Bluffs. The major difference is due to trancportation
costs, which vary significantly with the compactness of development.

. The social impact of alternative land use plans is a function of the
_location of new housing and cmployment opportunities, as well as the
magnitﬁde of development. Highier density development with particular
attention to the redevelopment of downtown Omahia would be important
factors in reversing present trends toward deterioration of the
downtown area.

. Density and population distribution have a strong influence on water
¥ POE g
resources, affecting the magnitude and location of water demand and
wastewater flows.

. It appcars that for those flood plains in the study arca with little
existing development, the use of zoning to prevent future residential,
commercial or industrial development is cconomically superior to
structural flood control alternatives.
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bility ef

1

o

vhich the

Jdevelopment within the

rvation, however, is that land u

urban and

the Omaha Uz

L.

reaults presented in this paper tlie iwmportance and via-
ind use analysis 25 a necessarey input to accomplish waler resource

more important

ltiobjective fLrane

; the means through

ist local gowi

Ce can significant

Yoy

wal planning. It is thereiore recommended that Phase 11 of

Study include:

v
Detalle 1
for the Cmaha-Council Bluffs SMSA. The

+

terns

specification of rea ternative land use p:
se patterns should be developed

ipation of local agencies.

o ®

through full coordination with anc

-
a substantially more detailed

Analysis of the resulting patter

level and broader scope. Emphasis ould be on both the cor juences
for water resource developnment, and the choices that each pattern

be the of

offers to the local citizens. The latter should
a meaningful public involvement program to assess preferences.

v
Detailed cvaluation of impacts in terms of several economic, social
and envircamental measures.

v“t(.,;:..‘..:,:n ~€ lap? ea anslueic s Rl gk A "’_,'" Af watss rasonsw s
systems so that tiie development of water resources will be cunsis-
tent with the alternative futures cavisioned.




Chapter 11

A. Intro tion
It is an accepted fact that land use oy resource d prent ar

of the impact of lantd use on watex

interrclated. There are numerous e

development on land use,

conversely the impact of wa

resourous

. rial, commercial and residential land use create different

e.g., ind

supply; a flood -ontrol reservoir often changes agricult

for wat

use to that of higher order activitics such as residential devclapment us,

the concept is emerging that planning for water resource de

accurately reflect this interaction so that water xc rce development will be
consistent with projected land use patterns.

First, it is noted that merely reccgnizing this interaction Lroadens the

range of planning objectives that can be affected by water resource develo

genid e el s are in bors ; with

~rrrvm~s Anvea) Ol
2 . S SV

ment plane ¢

consider ob-

alternative land use patterns is seen as inducing the pla

tion of

jectives beyond those traditionally plannecéd for. Thus, full reco

this intcraction brings water resource planning in line with the ultiobjective

planning philosophy. Certainly, recognition cof this interaction do2s not by

jitself define the broader range of objectives for watcr resource
That is, definition of such objectives reguires a good understanding of the

land use pattern so that water resource plans are fornwulated which contribute

to and reinforce the strengths of the pattern while minimizing the adve
fects. 3

saying that one must gain a thorough understanding of a given land use
pattern in order to develop a consistent set of objcctives for water resource
development 1s conceptually pleasing, however there are virtually an infinite
nurber of attributes associated with a land use pattern that could be analyzced;

m, homogencity of development, recre-

e.q., density, distribution of populati
ational opportunities, cost of public scrvices, travel time to place of employ-

mont, institutional structure, pollution level, fiscal viability, and so forth.




In order to initially limit the scope of the analysis, this multitude of
attributes is trcated at a level of detail sufficient to (1) determine the
pattern's chances of implementation and, (2) identify its major consequences

regarding water resource development. At this level ¢f detail it suffices to

that the interaction between land use and watcer res

ass
oy ke o 2 , &
vhich is iterative in nature, can be captured by using land use patterns as
the dominant input to specify the major determinants of water resource devel-
opment.  Subsequent iterations are necessary to refine both the land use
paticern and the associated water resource systems.
In response to these two concerns, the analysis is structured to obtain

information in regard to:
. Key strengths and weaknesses of major alternative land use patterns.
. Consistcency of the patterns in regard to established trends and their
major parameters.
. Aggregate water resource requircments associated with each pattern.

Fee P J
1n essence then, this chapter offers a framework for the role of land use

analysis in water rescurce planning wnile subseguent chapters apnly this
framework to the formulation, specification and analysis of major land use
alternatives for the Omaha~Council Bluffs metropolitan area.

,§¢8519“‘§ presents a wore detdi{;d description of the information to be
derived through land use analysis. The assessment of major strengths and
weaknesses is disaggregated into three elements: eccnomic impacts, social
impacts and environmental impacts. The analysis of a pattern's consistency
is shown to center on such issues as the match between employment end popula-
tion, the density of development as a function of distance from the CRD, and
the gcographical distribution of income groups. The impact of land use on
water resource reguirements is examined in terms of mgd's demanded, waste-
water loading from point sources and impact on flood protection alternatives.
Finally the simplified framework as applied in this paper is discussed.

Section C discusses the relationship between the land use analysis frame-
work and the plarning process described in tho'Ojgpg_ylgi_gi_iﬁu4y;TJThjs is
done to indicate the purposc of land use analysis in the overall water resource

planning process from a somewhat different perspective. It is shown that

-y




land use analysis integrates the first four steps of the planning process--

need identification, generation of alternative projras, program analysis and

display--thirough the first iteration, t! !

offering a way to "cut through"

the process. .
!
B. Elements of Land Use Analysis for Water Resource ¥larning

Analysis of a land use pattern provides nece

¥ input for identifying

\ major water-rclated purposes and for designing water resource systems. Thus,
it can be said that the ultimate objective of land usc analysis in water re-
source planning is to provide the requisite information for designing the best
water resourcc system to meet the water related needs of the land use plan.
However, this is not the only objective of such analysis. A land use plan
may be unacceptable due to its social, econcmic and environmental consequen
and, therefore, the design of an associated water resource system need not be

considered. It can then be stated that land use analysis should have the fol-

lowing two objecctives:

. Provide sufficicent inform bz 1
regarding a land use pattern's ir .

8 assegTame £ msedl =N w ARyt . han -
menting associated water resource systems. Such an aso. Tt an be
made on the basis of (1) a characterizaticn of the plan' 1)or
strengths and weaknesses and (2) a delineation of the pat

consistency.

. Provide sufficicnt information so that an assessment € "
the pattern's influcnce on watcr resource developnent., 1 ’ -
ment includes information characterizing water-related reui: t

for the development of systems and infoxrmation characteri
tives related to the major strengths and w gt

that can be affectcd by water resource system d
design.

sas of h rattern

velopment and

1. Assc

ment of Major Strengths and Yeakn

An assess

nt of major strengths und weaknesse

accomplishes two th

(1) It yields information regardiny the cverall attractiveness ci a pattern;
if one pattern has significant benefits or costs that another does not, this

i .

information is useful in determining the chances for implementing that pattern.




(2) It identifies basic differences and underlying objectives of alternative

patterns; this is necessary in order to plan for water resource systems having
multiplier effects--effects beyond the provision of traditional water-related
needs--which are consistent with and reinforce the objectives of a given pat-

tern.

Assessment of strengths and weaknesses is ch¢:u”te;ized by analysis of
a pattern's major impacls on existing institutions and on the economic, social
and environmental domains (Ref. 1). Impacts on institutions are primarily con-
cerned with the political feasibility of reorganization and with financial ar-
rangenments that may be necessary to implement a plan. Elements within the
remaining three categories can be delincated and analyzed in several ways.
The importunt point, however, still remains: these elcments are too numerous
for detailed analysis and the planner must determine the most critical ones |
that merit consideration.

Economic impacts can be categorized in terms of (1) national income, i
(2) distributional considerations, (3) regional economic stability and (4) cost
of community serxvices (Ref.l j. Mijor economic impacts of land use analysis
related to these categories include:
Cost of transportation, measured both in terms of capital requirements

and operating costs of the networks and travel costs for the consumer,
including travel time and running costs, measured in dollacs.

Cost of development, including both construction and site development
costs.

Cost of providing gas, water, electricity and sewage removal.

. Cost of fire and police services.

Revenues generated, both to the private and public sectors, including
analysis of various tax basces and tax structures. |

Other revenues gencrated due to net income changes resulting from cither
changing or intensifying existing land uses.

. Distribution of costs and bencfits, including an assessment of who
benefits economically from a given patterxn and an analysis of how
costs are distributed among incone groups.

P

A categorization of social impacts, presented in Reference 1, provides

for (1) population displacement and dispersal, (2) cumployment opportunities,




(3) recreation opportunities, (4) public safety and health, and (5) aesthetic
considerations. A more detailed delincation appropriate for land use analysis

within the social domain must examine:

. Access to opportunities such as scheols, cmployment, rec tion,
culture and shopping arcas for various inccme nd geographical
Groups.

€

. Major aesthetic concerns accounting for the population's makeup and
cultural background.

. Population displacement and dispersal.
. Health and safety considerations.

. Employment opportunities and match between employment and population
makeup.

. Racial balance and tension.
. Urban/rural balance and migration.
. Urban blight and redevelopment.
.
. Recreation deficiencies by different activities.
. Housing variety and match with population.
Major environmental impacts of a land use pattern should considar:

Physical/Chemical/Biological chances in water(aguatic), land
(terrestrial) and air(atmospheric).

.

. Ecological changes in species and populations, habitats and communities,
and ecousystems.

rn approach to an initial assessment of major environmental impacts is to
analyze the pattern's utilization and desccration of the environment. fThis
involves (1) determining the land's suitability for various types of activities
and assessing any conflicts between sujitability and the proposed land usc and
(2) assessing the pattern’s iwract on varicus categories of pollution such as
land, water, air, noise, and so forth.

The above lists of major economic, social and envicormental impacts offer
a starting point for specific land use e¢nalysis. Within each category the
critical elements related to a specific pattern will be determined by the

planner's intuition and judgemend.

-
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Congistency Analysis

An assesomeat of a land use pattein's consistency.is used to determine

its credibility. Because the water resource planner nogrally is starting with

a land usc patterna developed by another ar
1 g 3

. the plan

to soe that it is consistent. 9%his ental sing the internal con-~

e
“

sistency, e.g., is the employment level proioccted consistent with population
growth , and cxternal consistency, e.g., how do population and density pro-

ire with those

jections cou sed in other studies or made by other agencies.

Within this context

are various consistency checks that can be made.
y

For internal consistency, these include:

. Consistency between population and employment, not only in total num-
4 g3 P 2
bers, but also in skills.

. Consistency between population makxeup and housing mix.

. Consistency between density, population and land requirements.

. Consistency in the "logic" of the davelopment, e.g., less expensive
land develops first, land closer to employment develops first, de-
crease in density and increase in income occurs as one moves away from
centers of emnloyment.

Concerning cxternal consistency, analysis should examine:

. Consistency of projections and assumptions with other studies and
national averages.

. Consistency of pattern with current trends concerning direction of
growth and type of develeopment. Where trends are assumed to change,
the assumptions on which the inference is based should be examined.

Checking the consistency of land use patterns as defined above requires

an analysis framework based on modcling the logical interdependencies of key
paramcters so that the planner can concentrate on examining the validity of
the assumptions made and/cr the results‘ obtained. The computer model used

2x provides this type of tool

for the land use analysis presented in Ithis pap

and, thereforc, facilitates consistengy checking.

3. Impact on Water Resource lequgremants

[}

An assessiient of the water rosour¢: requirements of a specified land use

pattern is used as one picce of informif:ion to foraulate a water resource

V-




system. Because many resource requirements, such as water supply, are heavily
dependent upon land use, an analysis of reguirements is a useful starting point

in deternining major impacts of alternative land use pdtterns on water rcsource

developrient. However, in obtaining the full range of a pattern's impact on
.
water resource developwent and system design, the planner must also translate

certain strengths and weaknesses of the land use pattern into objectives that
i 4

will broaden the choice wiong alternative systems. 1is is done so as to in-

clude systoems that satisfy more complex objectins in addition to the tradition-

al water reguirements. For example, ascsessment of waste loadiv offers an

input to the design capacity of treatment facilitics whereas cbserved envire

mental wecaknesses of the pattern may provide the impetus for beazutification
concepts to be included in the overall treatment plant design.
Determination of water resouxrce requirements is based on modeling the re-

lationships between land use and the water-related needs. Residential demand

for water supply is thus modeled as a function of population and irrigable acres
to account for both personal consumption and sprinkling. Identifying the re-
levant parameters for the determination of water rescurce requirements speci-
fies one aspect of the information necededa. Subsequently, a planner's under-
standuny vf caiscing systews, Soucces VI supply, cost esiimates «nd so fori

are used to make a first assessment of the differences in system design and

cost for each alternative pattern.

4. Simplified Framework as Applied to the Analysis Undertalien

The analysis presented in this paper is intended as a first approximation

to the framework previously described. Using the scope of the SIMULATOR as
presently availuble, limited data and time constraints, its objective is to
provide an overview of the major alternative land use patterns' salient fea-
tures and to make a preliminary assessment of their respective viabilities.
In view of these considerations, the analysis concentrates on clemenis chosen
on the basis of significance and analytical feasibility.

The ecconomic analysis consists of thrce major components expected to be
significant in this study: site development costs, transportation costs and
fixed area development costs. The social analysis cxamines the impact of em-
igration, deficiency of low income housing and deficiency of employment

proximate to the downtown arca. As environmental irpacts are treated in a

=11~
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companion paper prepared by the Omaha District, they are not covercd here.
Due to the structure of the analytical tool used, nuch of the consistency

such as the intcrnal cons

analysis discussed is facilitated. 1ter ncy be-

b

tween density, population and acres required are an integral part of the model.

Furthermore, du2 to the model's allocation procec checks concerning the

logic of developwent are accounted for.

rand for

1ned:

Two important water resource reguirem

water supply, and (2) wastewater loadings from residential, commercial

¥

industrial point sources. These requirements were chosen because of their

heavy dependence upon land use. In addition, the analysis examines the total

potential benefits due to locational advantage that could be gained through

flood protection. This information is useful in determining tradec
k el

ffs between

structural and nonstructural protection alternatives.

C. Relationship of the Land Use Analysis Approach to the Plann

The Omalia Plan of Study outlines five major steps as key mileston

the planning process:[ need identifigétiun, gcncraticu“o[ alternative programs,
7z LS

program andiysjs, dispihy, and seclection of a course of action. While this
was suggested as the overall order of execution, it wes also discussed that
the first four steps should be performed in an iterative mannexr. As
outlined in the Plan of Study, the first iteration includes: a broad identifi-
cation of nceds, primarily as related to key concerns and prefeorences; a broad
delinecation of alternative land usc patterns and associated water resource
programs emphasizing overall direction; a preliminary analysis relating each
water resource program to identified needs; and a first order display of
analytical results assessing program feasibility and major impacts.

It is noted that performing the land use analysis previously described
accomplishes one iteration of the four steps, i.e., formulation and specifica-
tion of alternative patterns to be analyzed depends upon expressed concerns

and preferences; assessment of water resource requirements is the first step

in defining altcernative weter resource development programs; as sment of
strength and weakness, and consistency analysis is part of progran analysis;
presentation of analytical results associated with cach pattern is part of

display. Subsequent iterations are associated with increasing levels of

=) 2




analytical detail. More specifically:

ification.

; " this st ! wtion of planning
requirenents. Formulation, 2cification
patterns provides for both: (1) formulatin
reflects broad concerns and preferences whils
provides necessary information to delineate
tives and relative priorities; (2)
reflects land requirements which to
used to define water resource sequirements. Coviously, land use
patterns are specificd and analyzed in increasing detail, the neced
identification stcp converges.

The planning process

n:  derive

iilarly, pattern specification

-ther with population data are

. Alternative Programs. Water resource programs ave formulated in in-
creasing detail (1) as water resource re ts are more } ¢
defired in terms of magnitude and spatial distribution, and (2) as a
pattern's key strengths and weainesses are better translated into
objectives for water resource system design.

. Program Analysis. Assessment of pattern impacts and consistency analy-
sis are major determinants in program evaluation. Institutional analy-
sis, water resource system costs and impacts are the remaining consid-
erations.

. Display. The display step mainly deals with the preséntation of system
benefics anu custs. walhin Uie wwrciobjeccave pidining fiaicwonis
benefits include economic, social and environmental program impacts.
Aspects of these are contained in the land use analysis as previously
described. System costs must be trcated as a separate topic.

-13-




Chapter III

FORMULATION AND SPECIFICATION OF TWO ALTERNATIVE LAND USE PATTE

A. Introch

Currently land use planning is largely the domain of lotcl government;
thus Jand use plans arc specified at a sufficient level of detall and scope to
satisfy their needs. However, this luvel of detail and scope may be insuffij-
cient for the water resource planner. Hence, the comprehensive plans of most
urban arcas normally need to be expanded in terms of the breadth and depth of
clements used to characterize it that arc important to water resource planners.
In addition, portions of such plans are often outdated with little likelihood
of revision in the near future. Conscquently, the water resource planner is
usually confronted with the task of adding specificity, enlarging the scope or
revising outdated portions of existing land use plans.

A second but related issue is that local governments normally project one
land use pattern that represents the "best estimate" of the Ifuture. Other
groups, factions, or even members of the local government or planning bodics
may have different ideas concerning how the area will or should develop. These
views arc rarcly documented in the local government's comprehensive land use
plan. Recognizing the uncertainty that currently exists in regard to forecast-
ing or directing future land use and the possible diversity of opinion concern-
ing how the region should develop, a single estimate of future conditions may
not be sufficient for the water resource planner. Thus, an important concern
is the inpact of uncertainty and diversity of opinion regarding future land
utilization on water resource development. In response to this concern, the
planner must formulate alternative futures which encompass alternative projec-
tions, assumptions or preferences. This is not to critique or disagree with
any one plan, but rather to allow analysis of the impact of acknowledged uncer-
tainty and diversity of opinion on water resource development. Thus formulation
of alternative land use patterns is structured to satisfy two criteria:

. Alternative patterns should be specified at a sufficient level of detail

and of broad enough scope to allow the assessment of information deemed

necessary to design water resource systems re ponsive to the pattern
key attributes.

=Y
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Alternative patterns should be formulated so as to cncompass major
uncertainties or differences af opinion concerning the area's alterna-
tive futures. §

Because the Omaha Plan of Study provides a detailed description of the
physical and socioeconomic characteristics of the study area, this chapter
mainly addresses formulation of the alternatives and their specification as
nceded for the analysis performed. Spacifically, Section B describes the
formulation of two major land use alterratives for the Omaha-Council Bluffs
metropolitan area that meet the above criteria. The purpose of this section
is to discuss not only the salient differences between the alternatives, but
also the manner in which the alternatives are formulated. It is shown that
Alternative A is largely the replication of the MAFA Conmprehecnsive Land Use
Plan and Alternative B represents a synthesis of alternative assuwnptions con-
cerning the development of Omaha, Council Bluffs and the Missouri Riverfront
Corridor.

Sections C and D provide the specification of these two major alternatives.
The important variables in this specification are residential density, geograph-
ical distribution of population, direction of growth and location of employment
centers. The data sources used and tne asswmptions made ar¢ alsu desciived in

these sections.

B. Formulation of Alternative Land Use Patterns

There are currently four groups who are heavily involved in planning the
future land use of the Omaha-Council Bluffs metropolitan area: Metropolitan
Arca Planning Agency (MAPA), Riverfront Development I'rogram (RDP), and the
planning departments of Omaha, Nebraska, and Council Bluffs, Iowa. Among these
groups there is major diversity of opinion in regard to the area's future shape,
particularly in respect to residential density and thie location of residential,
commercial and industrial activities. This difference of opinicn centers upon
whether the area will develop along the lines of current trends - increased
suburbanization to the west and south at very low density - or whether a change
will take place towards more dense development, coupled with intensive use of
the riverfront.

o In April 1971, MAPA adopted its tetropolitan Area Comprehensive Plan. This

plan forecast development largely as a continuation of current trends which would
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and decreasing residen

entail major expansion to the west and south o
tial density. This plan is presently adopted by the Jocal Council of Govern-

ments and is taken as one alternative lan

3 use pattern referrcd to as Altcrna-
tive A. The major critique of MAPA's plan has been the, assumption regarding

residential density. Residential densities advocated Ly the Omaha Planning

Y

Department range from $0% to 100% higher than those forccast by MAPA (Ref. 2)
’/

A change of this magnitude would obwviously have mujor impacts on the total Y
acreage of land required, the transportation network, cost of public services '
and water resource development. ___//
Besides this difference of opinion regarding density, therc is presently
major controversy and thus uncertainty concerning the geographic distribution
of the area's population. This is mainly due to k)P, which was conceived in
1970 and received study funds under the Integrated Grant Administration Program
in 1972. PRDP and the Omaha Planning Department envision new residential, com-

mercial, industrial and recreational development along a 54 mile stretch of

the Missouri. The key concept of this program is to shift emphasis from con-
tinued westward development to a "return to the river". While the magnitude
of the program relative to total future development is rather small, it could
have major social and cconomic impacts on significant arcas of thz city.

A third area of uncertainty is the growth of Council Bluffs. Historically,
Council Bluffs has grown at a slower rate than the City of Omaha and the Omaha-~
Council Bluffs SMSA. Under the assumption of less westward growth, ccupled
with RDP and more aggressive local development on the Iowa side of the Missouri,
there is the possibility of changing this trend to a situation where Ccuncil
Bluffs would grow at a rate comparable to that of the SMSA. If the growth rate
of the entirce SMSA remains as presently predicted, such change in the projected
growth rate for Council Bluffs would alter the forccasted distribution of popu-~
lation within the SMSA.

There are definite interdependencics in the aforcmentioned arcas of uncer-
tainty. Retardation of westward growth through an overall increase in residen-
tial density would improve the viability of the riverfront development which in
turn is a major factor in the growth of Council Bluffs. Because of these inter-
dependencies, the three key issues - increased density, riverfront development

and increased growth for Council Bluffs - are synthosized into one alternative

~16~




referred to as Alternative B. In this nanner Alternatives A and B encompass
3

the major uncertaintics and differences in opinion reqgarding future development
of the arca. If there were not a strong interaction botween the assumpticons,

it would b~ nec sary to formulate more major alternativ so that each alter

;tinct view of the future. The

native pattern represented a consistent but
interdependencies, however, permit treatment of these hey issues through sen-

sitivity analysis of the two major alternatives.

. Alternative A represents a continuation of present trends and is
essentially the same as the MAPA forecast of future land use.

.  Alternative B emphasizes higher density residential development, and
shifts new development to the river, to existing residential areas
in Omaha, and to Council Bluffs.

To f{acilitate the comparative analysis, Economic Growth Areas (LEGA's)
have been defined for the area under study. The EGA‘s are shown on the map in
Figure 3.1. “The EGA's are made up largely by census tract to facilitate data
collection. EGA 1 represents the area on the Nebraska side of the Missouri and
one area in Iowa that are directly affected by the RDP concept. LGA 2 repre-
sents existing Omaha Development, approximately bounded by I1-680 to the north
and west and the Douglas Sarpy tine to tne south. EGA 3 represents the Councuu

Bluffs arca. EGA 4 represents the arca to the north and northwest of current

development, and EGA 5 represents the area to the south and southwzst of exist-
ing devclopment. These arecas were chosen on the basis of relatively homogencous
growth patterns and relative independence of cach other.

Under Alternative A, EGA's 1 and 2 do rnot experience much growth; for the
purposes of this study it is assumed that there is no growth in cither arca,
thus creating a polar situation. EGA 3 experiences minor growth, vhile EGA's
4 and 5 contain the major portion of the growth. The key implications of this
are that new utilities and roads will have to be built to service EGA's 4 and
5, while social and economic conditions in the downtown area of Onaha are ex-
pected to continue to decline as they have over the past decade. These impli-
cations arc analyzed in the next chapter.

By contrast, Alternative B emphasizes growth in EGA 1 and 2, and thereby

would be cxpected to also stimulate growth in EGA 3. The total population of

-17-
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stant under both alternatives, so thec

the arcva is assumed

under B thun unde:

growth in ECA's 4 &

(see Table III-1) is based on U.5. Bureau of the Census Seric

to the year 2000, and roent v from the year 2000
to 2010 and 9 percent fr 1) M ! ible licatio

of Alternative B are a va C with ¢ ; relivd
of housing and employment the low-1inc less need

for new road and utility construction beca

Table III-1

S!SA POPULATION PROJECTIONS

Year Population
1970 540,142
1980 640,865
1920 NS, 2T
2000 869,708
L
2010 956,679
2020 1,042,780
C. Specification of Alternative A

1. Residential Location

The Lwo alternatives differ in distribution of population and in location

of employment. The basic assumpticns in Alternative A are:

. Approximately «ll increases in development will occur outeide the
7 existing development; thus there is not any increased developrment

n EGA's 1 or 2. PFor residentiul develovment this assumption is con-—

istent with the procedure used to formulate the MAPA plan; however, it

represents a deviation from the PA plan which assumes modest commer-

cial and industrial development.

n e C

. EGA's 4 and 5 will share the projected growth of Douglas and Sarpy
¥

Counties in proportion to the distribution of residential land fore-

cast by MAPA.
. The growth in EGA 3, Pottawaltamie County, will be as projected by the

»

Census Burcau and MAPA.

Table III-<2 s

marizes the population over time by county and by ECGA.

-19-
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Ycar

1970
1980
1990
2000
2020

Year

1970
1980
1920
2000
2020

Pable L1I-2

POVPULATION PROJECTIONS FOR ALTERNATIVE A
a.__My County
_County
Songlas BAXDY)
389,455 66,200
442,197 102,938
50G,032 143,502
564,310 191,336
655,343 261,336
b. By EGA
EGA
1 2 3 4
57,860 338,555 65,299 9,078
(no change 72,447 44,151
assumed) 80,351 86,601
88,176 126,022

57,860 338,555 101,632 185,894

s

86,991

96,1320
105,737
113,062
126,101

5
28,364
TT.917

135,026
Y97 5363
289,522




2. Land t

Regni yemen

For cach alternative the acrcage reguired for residential,

industrial growth

specifying acces or by caleulating acres fronm popu

case of Alternative A t

is allocated to

1

determine rosidential acres:

. The average houschold has

he following assun

3 people

. Low density assumes 1/2 acrc lotcs
6 pzople per acre.

. Medium density assumes

per acre.

. Residential acreage constituters

maining 1/3 is allocated to roads,

The rcsulting compwnity develops

for low density, & pcople per acre

The proportion of acres assigned Lo

N
X

and a

local

ent densities
for mediun de

ow and

net residential

2/3 of community

COL

determined by setting the combined residcontial density

the densities assigned by MAPA in its projections. Fou

ties the MAPA value is 6.5 pecople per acre

Thus, Table IIT-3 summarizes the proportions of low and

, and

in Potu

3!

1/4 acre lots and a net density o

bDouglas

twaittl

cormarcial aud
by direcctly
ity. Im the

used to

medium density develo}

by county thuat result in the above MAPA densities while Table I11-4 shows the

corresponding acreage for the EGA's.

Density

Medium

Low

Table
RESIDENTIAL DENSITIES FOR ALTE

Proportion of

pouglas and

o SREpY.

£

(Pexcent)

-91-

3113

ACxes

5

ATIVE

I

Proportion of Population

Douglas

(Percent)

Pottawattamic

40
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Year,

1980
1990
2000
2010

Year

1980
1990
2000
2020

Low

C*

Middle

(Altcrnative A

assunes

new re¢sidential
acres in 1 and 2)

NEW COMMERCIAL AND INDL

I1*

Commercial

Industrial

Table 111-4
NEW RESTDUNTTAL ACRES REDUIRED
EGH
2 3 4 L
Low  Middle Low Middle low Middle Low Middle
1090 363 2042 3399 2866 4770
2235 745 4493 7478 6184 10293
noe 2834 945 6739 1k217 as03 16318
3434 1145 8475 14107 12367 20585
5450 1817 10211 16996 15082 25104

Table I17T-5

STRIAL ACRES FOR ALTERNATIVE A

EGA
2 3 4 5
C* I * Ciz I* C* I* C* I*
25 'es 318 252 336 855
51 173 700 554 726 1845
79 266 1269 832 1151 2925
125 423 1590 1260 1770 4500
o Yo %
syl e i —
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s
e

Commercial and industrial growth is based on extending MAPA's 1995 12 ‘
tions to the year 2020 at the me rate as the populat L2l ]2
shows the new a for cach EGA in each category. It should Le nolod thid 1y

major cow orcial developments are included in theose estimat - Lo 1 Pl

¢ : B el

activities arc assumad to be part of residential develops

B Specification of Alternative U

cation

Residential

The major difference between the alternative land use plans is that under

Alternative B there is increased density and an increase in popul

to ECA's

1 and 2 anda 3 coupled with deccreased growth in EGh's 4 and 5. The

basic assumptions in Alternative B are:

RDP in EGA 1 will account for 8 percent of the incre
of Douglas and Sarpy Counties by the year 2020. Th
total RDP davelopment.

Beginning in 1980, Council Bluffs will grow at the same rate as the
rest of the SMSA rather than at its present lower rate.

EGA's 2,4 and 5 will share the remaining population increas
purtions estimaced Ly uhie meciupoiscan UriTiiies Hastiae KX
projection of population growth to the year 2020. 'TThat projection

assumes an overall increase in density for areas with existing develop-

ment.

The resulting populations are listed in Table I1II-6 by EGA.

2.

Land Use Reguirements

The following residential densities are assumed for Altcernative B:

Mediwn densities of 12 people per acre and high densities of 25 people

per acre arc used for EGA 1. Medium density represents cluster dovelop-
ment, infill housing redevelopmont and now towns in general. MHigh den-
sity represents planned unit development (Ref. 4).

For all other IGA's, a residential density of 8 people per acrce is used.
The schedule of residential development is shown in Table 111-7.

commercial and industrial development is based on land identified by
the RDP and projections made by NUD. This development is assumcd to
take place according to the schedule shown in Table LTI-7.




Table 111-6

POPULATTION GROWLH FOR ALTERNATIVE D

Year EGH,
1 2 3 ’ 4 S
1970 57,860 338,555 65,299 9,078 28,364
1980 04, 205 368,135 72,449 27,696 57,944
\ 1940 73,631 402,152 83,386 48,906 91,961
2000 78,677 424,689 98,318 69,866 124,498
2020 89,686 466,454 117,878 102,043 196,263
|
i
Table III~7 |
NEW ACREAGE RVQUIREMENTS !
. i
a.  Residential
Year EGA
X 2 3 4 5
Middle High ————e e Fidd e =
(12/acre (30 acre) (8/acre) |
1980 427 43 3,697 894 2,327 3,697 :
1990 218 92 7 949 2,261 4,986 7,949 ;
2000 1,388 139 12,017 3,194 7,599 12,017 |
2020 2 135 214 18,487 6.572 11,621 18,487
nerci al and Industrial |
Year EGA .
1 2 3 4 5
c* X c* E% cx I c* I* o G
1980 ES 400 220 40 35 312 180 180 240 500
1890 23 aco 473 86 85 2712 387 387 516 L, 075
2000 30 1300 591 130 158 504 . 585 585 780 1,625
2020 30 2000 115 200 250 800 900 900 1,200 2,500

AC = Commercial

*1 = Industrial




Chapter IV

ANALYSIS OF

A. Introduction
The comparative analysis of the land usc altcernatives is perfeormed primar-
ily on the basis of the aforementionsd computer simulation model. Specifically

the model is used to calculate results related to a pattern's cconomic img

to che internal consistency of the alternatives and to calculate aggrec

water resource requirements. Analysis of social impacts is performed exte

to the model.

Section B presents the analysis results and highlights salient differences

betweer: the two alternatives as specified in Chapter IXI. The objective is to

set forth the two patterns and their implications according to the simplified
framework summarized in Chapter 1I. Therefore, the section presents cconomic

and social impacts, briefly discusses pattern consistency and outlines respec-

LaVe wWatur Xesource Yo guircr
A key difference between the two alterpatives is the density of residentia
development. Section C presents scoveral case studies where the sensitivity of

economic impacts and water resource rcquirements to variations in density and

1

population are examined. The objective is to d ay the implications of higher
densitics and different growth rates on the chloice between alternatives. The
last case study is designed to provide information as to the Riverfrout Deveiop

ment Program's viability.

is of thc I

ives

Analysis results are displayed in this section according to the simplified
framework presented in Chapter II. For each alternative, major strengths and
weaknesses arc reflected in terms of aggrecate cconomic and social o

ASUYeS;

internal consistency of the alternatives is discussed on the basis of the simu-
lation model's analysis logic; and water resourco requirements are determined

for water supply, wastewalter loadings and flood plain mancegement.,
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1. Fconomic and Social Impacts

a. Fconomic

The main parpose of the c¢con imic analysi is 1 s the Lf { eren
in National Economic Efficicncy (Nitt) benefits betweesn . lternat patterns.
No assessment of the distribution of bencfit 1 Lt tod } ) t
used in the analysis is the STMULATO An over f tl ach i« s
is given below, while a more detailed descripti of the @ ] n i f i in
Refercnce 5.

NEE benefits attributed to a develoj nt pattern arc measuy in torme
of annual net earnings to both landowners and andividual activitie Thus, the
net earnings, or economic rent, of an activity at a certain 1 ition is given
by the differcnce between the act ivity's gross income and its total =
Hence, thc total NEE bencfits associated with a pattern are given by the suam

of the cconomic rents over all activities and locations.

In most situations, the planncr is interested only in the ciffercnce
in NEE benefits between development patterns. Calculating this diffcrence i

casier since many components of economic rent do not vary botween palters
and therefore need not be calculated. Ildentifying such similarities prior to

a detailed evaluation reduces the scope of analysis considerably. For ciample,

if it is asswmed that the mix and magnitude of activities are the same
ecither alternative, then all components of cconomic rent which are indepondont
of localion can be climinated. For the analysis undertaken in this papoer, it
is assumod that cach alternative land use pattern with the same population

generates the same gross income; i.e., the alternatives are not sufficiently

different to generate a significant difference in gross inc Given this

assumption, differences in NEE benefits are due solely to differences in costs.

These cost differences stem from three main sources: site development and con-

struction, transportation, and fixcd arca develog
piffercnces in site development costs are due to differences in the
cost of site preparation, such as c¢learing, grubbing, excavation and trenching.
Site develorment costs vary both with the type of activaty and the location,
while construction costs vary with the type of structure and activity mix.

Transportation cost is a funct ion of travel time and distance, reflecting both




+

cost of travel time to the individual and cost due to the

tioa. This peper only congiders the cos

Since the

aspoct of trai

e

jor ditfference hetween

wortation cost can

RYAILAbLL WL

of commutcor

allernatives is

The “"home-based work" trip represents approximately

transportation costs such as those inc
recreating or by commercial and industci
imately cqgual with either alternative

development cost refers to the initial
connections for a new develocpment arca

water and sewage. These costs are derived externally to ti

and

investment

=

1l activitiocs

therefor

th the existing

Table IV~-1 displays key characteristics and

of the two alternatives. It is observed that while

the same growt), Alternative A follows
sity and residenlial mix; in addition, Co:
the Riverfront remains undeveloped and virtually all growth is acco
outside the present city limits.

Alternative B QXhibit?*iii;g_fllligf

native A. Thus, from an overall economic puint O wiew, .0

preferable to .

As indicated in Table 1V-1,
of Alternative D's reduced site develop:s
transportation cost. The diffcrence in fixed arca development costs
paratively insiguificant (Bcf. &).
due to increascd cost for local services required by lower density dove
of A and decrcased cost for back fill development of B due to existing
ties and roads within present city limits.

because it has more apartments rather than

current trends

o1

il Bluffs

more in

difference

nt and construction cost:

ite develo

as in A. The differonce in transportation costs is

time and distancc, in terms of commuting to and from cmployment,
from the reduced density of Alternative i,
by allocating poeple in each subarea to major cemployme:
tern and deternining the time and distance from the suharca to each ¢

Travel time is valuced at $1.50/hour

running costs at

‘The construction

primarily single family residences

Transportation co:
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b.

Social

Social implications are analyzed on the !} s, of examining each alter-
native's socioec t on the city's low income aiecas. hout the
following discussuion, these arcas are referred to collac the Impact
Study Arca. Tuis arca consists of census 20% or more familics re-
ceiving inco below the poverty level as shown in Figurce 4.1. Conclusions
reached are 1 ing current trends in population, t

: and unemplo

The major conclusion is that unde: Alternat ive A n Omaha, and
the impact study area in particular, will probably continue 1ts present trend
of detericration. Under Alternative B there is the potential, but ) ey

for a reversal of that trend. For Alternati A the deteriorati
continuation of present trends in population, nousing and loyt

. Population. The nunbcr

census Lracts decling
The greatest loss o Y
ductive seg = of £h
ties. The impact area 1 prog
tions of low incowme, uncuployed é cated people.
1 J b 1
. Housing. 16 a seri wje of low incor houss) v
with 11 cholds competi yr only 1,700 units within
ility in the arca east of 30th Street (Ref. 7).
. csent trends in e that jor p2 rtion
nt is 1 it id L 1 In
the impact stady arca 46.5 e 1t rs;
in addition, it 1s very difficult for many of thesd le to
reach jobs on the western side of the city by bus be e of the
long coumuting time involved.
.
Alternative B represents an opportunity to reverse these trends on the bhasit
of the following observations:
. Population. With growth centering around the downto md  Lhe )
Riverfront, there would be an incentive to redevele terio-
rating necightorhoods and reverse the current popalatic « ] ine.
. Housiy lew housing of 8,600 units r i )
alone would be primarily for ddle a W i
However, relief for low income poople fre
for the elderly and whatever percenta nainn )
units that woula be made available for low inc O ﬂ
. bEmp mont A total of 20,000 new joh e located within
casy comnuting of the impact study ¢ 1 with a range of J) 111
levels that would help reduce unenployaent.
«29-
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Since a large, and incrcasing, proportion of the residents of the area are
. ,

Negro, these probler and opportunities have a major impact on the minority
community.

cxplaining

The following paraaraphs provide the data ba:s

trends in population, housing and eng loeyment upon which the conclusions are

based.

. Population. As sh
census tracts cast of 30th Street in Omaha hiave lost i ilation
between 1960 anag 19
lost on the order of 50% of thoir re

as a whole there was a 37% decrcase. Table 1

significant portion of the decrease occ
25-44 yecar age bracket. The trends disg
provide a clear picture of tie overall deterioration of the
arca.

. Housing. Housinag construction has shifted in linc with
population with most taking place in a scmi-circle from

southwest to the northwest part wits
arc being built for families e
(Ref. 7)), this construction is and

upper income households. In the = B
been a reduction of housing uni 3,4

in 1970. As dilapidated and de de~
mol)ished, there have not bhee 7
previously stated, in 1972 trea ¢ rect -
tainced 11,000 housecholds o ting f« 1Mts w in
their income ability. Table 1V-4 ¢ th vinpact

ir

study area on the order of half the fami s !
£ their income for gro:

group below $5,000 pay 35% or more o
rent.

. Employment. The major concern with the unemployment pro
in the impact study area is that
tracted employment away from ¢
cult for area residents to commute to work, particularly when
they do not have access to a car and v rely on public trans-
portation. Evidence of the employment shift away from the
downtown area is given by data in Referen
ability of office space, and by census data on total
ment (Ref. 8 ). The proportion of suburban office &i
grown from 6% in 1900 to 25% in 1973,and the average annual
growth rates for office sp
cityl and 48.1% for the sub
location show that in J960
of the SMSA worked in the city. By 1970 that prop
drojped to 66%, despite the annexation of
Alsdl, substantial industria) development has tak

pansion has

westward o

owntown, making it more diffi-

9 on the avaii-

has

3 for th

' ~ve been about 3.0%

Census data on employment

704 of the enmployed

surburban

thr"‘nortlw:c:.&, portion of CGmaha, and between Interstate B0 and
L .".li"N'L (Ref. 10).




Table IV-2

COMPARISON OF AGE DISTRIBUTION OF IMPACT STUDY AREA VS SMSA(Ref. 8 )

IMPACT STUDY AREA

_<24 25-44 45+
1970 515 18.4 30.0
1960 48.5 235 28.1
1950 40.5 29.7 29.8
I’
SMSA
224 _25-44 45+
1970 49.0 24.4 26.6
1960 45.8 26.5 27.8
1950 39.9 29.7 30.4
-32-
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Tarle

S IN THE IMPACT STUDY AREA (ISA), (REF. 8)
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Table 1V-4

PERCENTACE OF KENTERS WITHIN ISA

PAYING 35% Ol MORE OF INCOMz FOR GROLS "RENT
Census Tract Less than $5000 .Iluuxm. $5000-9999
5 37 .7 5.6
7 46.5 -
9 55.2 -
10 40.0 -
1n 48.5% =
12 35.3 -
14 _ 41.4 -
15 60.3 -
16 57.4 9.0
17 37.6 1.7
29 46.4 27
52 45.3 1.9
SMEN 56.0 422

Table IV-5

RACIAL MIX O THE 1SA

% Negro
1sn Sti5A
1970 56.2 6.8
1960 425 S
1950 29.7 37
-34-




Because oi the trend to e
Omaha, the availability of
tation is i

pact study area. Table 1V

)
arca's hous t 4t r t
{#87)

SMSA. Por.those without cars
bus scrvice ¢ 1
centers. How
tions from the north Omaha

¢ Commutaing
from census tract 12 at Bed o
center at 90th and L Stroct

yond 120th Strect takes an ke
one bus change (hef. 11). As:
from the bus stop, the daily
some residents is thiroee hours.
transit that would signific..
not likely at the present t3
located near downlown i1 thore » going to b 1 iu
in unemployment for the

ct. stuwdy area.

e A B Mo i

. Minorities. The proportion of Hegroes in the inpact
is as ‘hi(;h as 97¢ in ¢ 1
all the tracts in the S
deteriorating conditions of
proportionate impact on the Neyro population (sce

oX more k¢

impact study area

{
2. Consistency Checki |

|
The objoctive for checking a pattern's consistency is to assure tb Lhe

atte 1 ‘ re are ey liscrepancies and errors. Within
pattern is credible and there are no major discrepancies and error Withir

this context there are two types of consistency checking: internal and c:ternal. {
i
a. 1 Consistenc |

The use of the SIMULATOR provides the logical framework that insures

the internal consistency of ecach pattern analyzed. With this tool, the planner

need only concern himself with the validity of individual assumptions made.

The bacic alternatives pr cnted in this paper are consistent in regard to the

following:

. Population, density and land requiremcnts.
. Allocation of land reguirements among residential, commercial

and industrial uses.
. Dbistribution of population over the entire study avca.
. Allocation of community land to residences, local comnercial,

strecots, and open spac

-35=
v \
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In addition to the above, the use of the STMULATOR assurces the planner
of the overall reasonablencess of a pattern in terms of the development scguence
exhibited. This is accomplished through the projram's allocation process Lhat

cach ECGA indepon-

develops the most valuable land first. The program gpalyz
dently; thus, the allocation process is not applied to the entire pattern. 1In

order to check the consistency of the initial allocation of population and ac-

tivitics per EGA, the value per residential unit is plotted over the planning
period as shown in Figurc 4.2. If it is observed that the trend of valucs per
unit over time for one EGA is substantially differcnt than the others, the
validity of the initial allocation among EGA's should be questioned. Such
examination may show that the initial allocation forced growth of that EGA
when there is a more economic choice in one of the other EGA's. Figure 4.2
shows that such inconsistency does not exist in the alternatives, except pos-

sibly for the early time periods in LGA 4.

b. External Consistency

This type of consistency deals primarily with projections for which
discrepancies can only be identificd on the basis of comparisons with national
wveends ana analysis o general conditions aa tht wacu. ouch paujociivin ahciaa
overall population growth, mix of residential, commercial and industrial activ-
ities, general type of development and so forth. The basic alternatives analyzoed
arc comparable to national average:s in terms of such parameters and, therefore,

external consistency does not appear to be an issue.
3. Watcr Resource Requirement

This section displays results of the two patterns' influence on water re-
source requirements. In particular, the two basic alternatives arc analyzed
in terms of their implicalions on demand for watcr supply, wastewater loadings
and need for structural flood control. The sensitivity of water supply demand

and wastewater loadings to residential density is also displayed.
a. Demand for Water Supply

Water supply reauirements ascociated with cach alternative arce esti-
mated in terms of average day demand, wmazimum day demand and peak hour demand.

These parameters affect the design of storage, transmission and local distribution
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facilities, respectively. Heuce asser nt of the cffect of altaernative

use patterns on each of these components is significanl in view of their

ferent implications for water supply sys »5ign.  ‘ihe results of the
'} < s 7 D
ysis are shown in Table IV-0.

Unlike the estimates of comnercial and

identical to the Omaha Metropolitan Utidi

estimate shown for residential demand is different. OMUD's residential

use forecast is given in terms of average per capita uce without diffcrent

tion between consumptive and sprinkling uses; in addition, the forecast

based on an incrcase in per capita use over time without specific refere

to a land use plan's population density. To account for variation in PO}

tion density, forccasts must differentiate between domestic consumption
sprinkling usc (Ref.12 ). Domestic consumption is nonscasonal and ac
for such usecs as cooking, cleaning and personal hygicne. Sprinkling use

Dl

seasonal and refers principally to watering lawns. Thercfore, cous

is independent of residential density whereas sprinkling is not. Cocfi

for estimating the two components were obtained from OMUD'S 1970 water u

nce
pula-

and

is

Ve use

icients

qoe

data for omaha (Ref. 13). Analysis of this data shows that for Omaha the sea-

sunal sprinkling in an average day is about one-third ot the consumntive

while in a peak day and hour it is about onc-half. fThe sensitivity of

demand on residential density is quite significant as shown in the diffe

for peak day and hour between Alternatives A and B (see Table 1v=~06).

stewater Loadings

Wastewater loading estimates associated with the alternative pa
arc based on assumptions and data obtained from MAPA (Ref£.14 ). Key ass

for average daily flows are as follows:

. Domestic: 110 gallons/capita/day (gpcd).
. Commercial: 1000 gpd/acre of comcercial land usc.
. Industrial: 1200 gpd/acre of industrial land use.

. Infiltration: 500 gpd/acre for gross developed acres with
separate storm and sauitary sewers; 1000 gpd/
acre for combined scowers.,

use,
e

rences

tterns

mptions
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since the basic alternatives iu‘ Tablce IV-6 have the same mix of
residential, commercial and industytal activities, the difference in loading
between patterns is solely due to infiltration. This is not a significant
factor as is seen from the variation of wastewator loagings with density; the
difference bhetween total flows under Alternatives A and B is 5%. A more impor
tant impact may result from the location of waste loadings. fTable IV-7 show:
the flows for cach EGA under both alternatives. These flows arce only duc to

new developaent and they do not include existing sources
E ¥

Table Iv-7

WASTEWATER AVERAGY DAY LOADINC S

EGA Alternative A Alternative B
1 Eeic 8.5
2 - 29. 4
3 8.6 9.5
4 37.6 17.9
5 _55.7 _31.6
Total 101.8 96.9

c. Flood Control
A preliminary investigation of a pattern's dependence upon siructural
flood control should examine whether there is demand for flood plain land due

to scarcity of land in the arca or whether flood plain lands exhibit locational

advantage over other available land. ‘There is an dbundance of undeveloped land
7 i

in Omaha; thus the only issue is the determination of locational aldvantage.




A quick assessment of locational advantage is obtained as follows.
All flood plain lands within the 100-year flood contour contained in patterns
A and B are zoned unavailable for future development. "This is simulated using
the computcr program which locates all activities outside the 100-ycar flood
contours. The same program then estimates the NEB bcn:fits associated with the re-
sultant pattern of development. The computer run is repeated with all flood
lands available for developrent and with the assumption that therc are zero
damages or corplete flood protection. The difference in NEE benefits for each
pattern is an estimate of locational advantage. It is found that under Alter-
native A this locational advantage is about $250,000 per year and under B less
than $100,000. No singlc EGA has benefits greater than $200,000 per year.

These results indicate that the benefits to be gained for allowing
future development to locate in flood plain land under either land use pattern
are negligible. Thercfore, flood plains in the arca which have negligible
existing damages and do not exhibit major existing development should be zoned
for future uses other than residential, conmercial and industrial development.
For flood plains exhibiting some existing development, flood plain management
programs should be considerced that combine structural and nonstructural measures.
While sl deaulls wie prodicated Gpoie aclativiel; rougli data, Uie iamplications
are significant enough that they warrant a more detailed investigation.
€. Sensitivity Case Studics

In this section, varjations of the Fwo basic alternatives, reflecting a

wider range of possible future choices, are formulated and analyzed. The main
variations are due to different density and growth rates. Analysis of density
changes is considered important since these represent significantly different
styles of residential living. Analysis of different growth rates is important
in view of cxisting discrepancies in population forecasts from various local
agencics. In addition to the above analyses, a first attempt is made to inves-

tigate the viability of the Riverfront Development Program.

1. Doubling the Residcntial Densi

This study considers the implications of increasing densities in Alterna-
tives A and B to 12.6 pcople/acre and 16.4 people/acre respectively. Table

IV-6 shows the effect on water supply and wastewater loadings: significant

-4]1-~




ek

decreases in all categorics. Table 1V-7 shows the economic implications: site
development and construction costs of both patterns are reduced by some $6.3 to
$7.6 million a ycar whereas the differcnce remaing casvhrially unchanjed.

Travel time to employment is marginally reduced and, anglogously, the transpor-

tation cost is reduced by a few million dollars per year.
2. Very HMigh Residential Densitics

This study simulates the c¢ffect of a very high density - 66 peoplce/acre -
for both patterns. The results arc displayed in Tables IV-6 and 1V-9. The

hour water supply reqnirvi~nt¢ are

impacts are significant: peak day and peak

reduced by more than 50% and wastewater loadings by more than 30%; as antici-
pated, site development and construction cocts for the two patterns are iden-
tical but there is a major difference in the transportation cost. This differ-
ence in transportation cost and travel time is explaeined by observing the change
in population distribution; under Alternative B, the Riverfront absorbs 35% of

the growth while suburban Omaha receives zero.

3. Double Growth and Very High Density

The cbjective of this study is to simulate the effect of double growth and
very high density on both alternatives. Results for water resource requirements
are shown in Table IV-6 and cconomic impacts in Table 1V-10. The only major dif-
ferenze is in the transportation cost; locating high density in the suburbs
negates the potential of reduced transportation cost. A consistency check on
the EGA's will now show that the choice of EGA's for Alternative A is unreason-
able, due to forcing very high density development in the suburbs when there

are other more economic choices.

4. Viability of the Riverfront Develo; nt Progran

This case study is designed to investigate the conscquences of rapid growth
of the Riverfront which is considered crucial if the RDP is to remain viable.
This, of course, means that the program must capture a significant part of the
housing market in a short time period. For simplicity of analysis it is as-
sumed that the Riverfront must reach the level of development currently being
planned for within ten ycars from program initiatien. The simulation results

show that this would imply one out of every four residences allocated to the

-42-
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Nebraska side of the Missouri in the next ten years will locate at the River-
front. The crucial question is: Can the Riverfront capture such a large share
of the market?

another way of examining viability is to contrast_, the initial investment
required for lundscaping, construction and public works with the locational
advantages of the development due to better access to emplovment than areas
in the suburbs. These bencfits are based on the level and time of development.
If RDP develops to the level postuléted (32,000 people) over a fifty year
period, it would have locational benefits that were approximately $7 million
greater than the same development occurring in the suburbs (Fig. 4.3). This
is without accounting for initial investment. The faster RDP development
occurs, the greater the locational benefits. From this analysis of potential
bencfits one can determine the traﬁooff between development in the riverfront
vs. development in the suburbs. For example, if the initial fixed costs nec-
essary for RDP are $15 million (and one assumes that development elsevhere has
no such costs) then the growth rate of RDP must be such that 32,000 pcople
locate there within 17 years. If this rate can be achieved, then RDP is econom-
ically superior. Conversely, if this growth rate cannot be achieved in less

in-

than thirty years, then RDF must be akle to generatc this growth

itial investment of $10 million or less to be economically justified.

«)=
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