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CHAPTER I

INTRODUCTION

Statement Of The Problem

Throughout history, man desired to predict the
future. Many decisions would have been changed if man
could have forecasted future events with greater certainty.
Recently, man's ability to predict what effect present
decisions will have on future actions has increased signifi-
cantly with the use of computers. Models have been devised
to forecast the outcomes of proposed decisions and to answer
perplexing problems.

Our government is interested in refining its ability
to predict the impact of Federal actions (18). The National

Environmental Policy Act (NEPA), passed in 1969, requires

submission of an Environmental Impact Statement (EIS) by |
all Federal agencies for all "major Federal actions signiti- |
cantly affecting the quality of the human environment
/10:17." The Courts have defined a major Federal action

as "one that requires substantial planning, time, resource:s,

or expenditures /21:21/." They have also stated that

« « « a federal action "significantly affecting
the quality of the human environment" is one that
hag an important or meaningful effect directly or
indirectly, upon any of the many facets of man's
environment /21:217.




The NEPA requirements necessitate a review of the

physical, biological, and cultural environments. Quantifi-
cations of impacts in the physical and biological environ-
ments are more specific and precise than quantifications of
impacts in the cultural environment. For example, it is
easier to measure the particulate emissions from a factory
than it is to measure the full extent of the socioeconomic
impact of a personnel change upon a local community. The
socioeconomic aspect of these actions generally receives
the most interest locally because of the perceived potential
effects it has on the economic viability and stability of
the area (18).

Government agencies are continually trying to
increase their proficiency in predicting and quantifying

all categories of future impact caused by federal actions.

Computer models are being devised to more accurately measure

socioeconomic changes upon the community. Within the
Department of Defense (DOD), the Army has developed an
Economic Impact Forecast System (EIFS) model. The present
EIFS model is fast, efficient, and comprehensive, but less
accurate than desired (19:10). The accuracy is reduced
because of the subjective underlying assumptions about the
geographic region of assessment (10). The region of impact
is presently identified as any county located within a 30
mile radius of the DOD installation as identified on

Figure 1. Even counties that have only a small portion

2
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of their area within the 30 mile radius are considered in
their entirety. This area should be redefined to more
specifically and accurately identify an area of measurable
impact. The impact on the entire county should not be the
only consideration; rather the impact upon individual
cities, towns, or population centers should be the critical
assessment (8). Thus, the problem for research is to rede-
fine the geographic region of assessment for socioeconomic

impacts.

Setting Of The Froblem

NEPA. All federal agencies planning or performing major
actions are required by NEPA to submit an Environmental
Impact Statement (EIS) to the Council on Environmental
Quality (CEQ). The CEQ was established by Title II of NEPA
to provide guidelines for the preparation of EIS's. In
August, 1973, the following eight basic points were identi-
fied by the CEQ as necessary components of all impact
statements (7:2-3):

1. A description of the proposed action, a
gtatement of its purpose, and a description of the
environmental setting of the project

2. The relationship of the proposed action to
land-use plans, policies, and controls for the
affected area

3. The probable impact of the proposed action
on the environment

4, Altermatives to the proposed action,
including those not within the existing authority
of the responsible agency

L




5. Any probable adverse environmental effects
that cannot be avoided, and, separately, how avoid-
able parts will be mitigated

6. The relationship between local short-term
uses of man's environment and the maintenance and
enhancement of long-term productivity

7. MAny irreversible and irretrievable commit-
ments of resources (including natural and cultural
as well as labor and materials)

8. An indication of what other interests and

considerations of Iederal policy are thought to
offset the adverse environmental effects identified.

Application of NEPA. The Air Force designated the Director

of Civil Engineering as the Air Staff office of primary
responsibility for all environmental protection actions
(13:4). Major General Robert C. Thompson, Director of
Engineering and Services, Headquarters USAF, staled the
following in a policy letter:

The identification and development o methods

and procedures which will insure that presently
unquantified environmental amenities and values
may be given appropriate consideration in decision-
making along with economic and technical considera-
tions /9:1/.

Following the CEQ guidelines, the Armed Services of
the Department of Defense wrote manuals and regulations to
support the intent of NEPA., Air Yorce Regulation 19-1
provides Air Force personnel with directions for implemen-

tation of required NEPA actions (13:1). AFR 19-2, Environ-

mental Assessments and Statements, requires that environ-

mental consequences of any proposed action be assessed at

the earliest practicable stage in the decision-making

5
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process (11:1). The Air Force Civil Engineering Center
(AFCEC) at Tyndall Air Force Base, Florida, has an Environ-
mental Planning Directorate to serve as the functional
manager for Air Force-wide environmental impact assessments
(1). \

The interpretation of NEPA has been expanded to
include not only major federal actions significantly
affecting the quality of human environment, but also any
controversial actions being taken by the Government. The
DOD defined controversial issues as having "real, potential,
or proposed adverse environmental consequences /2:6/." For
this reason many "significant impacts have been associated
only with social or economic consequences of some installa-
tion reduction of personnel /B/." Even in those areas where
the draft EIS's showed little evidence of significant
adverse physical environmental impacts associated with a
major federal action, EIS's were required to show potential
social and economic consequences of the personnel changes
(8).

After several years of experience in writing EIS's,
socloeconomic impact prediction surfaced as the most criti-
cal aspect of EIS preparation. As identified in a report
by Dr. Lynch in April 1969 for the Department of the Air
Force:

The key to evaluating the impact of base

closures on local communities is the recognition
that cities with nearby bases have a demonstrably

6
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higher ratio oif service or support-oriented employ-

ment . . . than other communities of comparable

size without nearby military bases /&i:304/.
Dr. Lynch (4:305) emphasized the need to determine the
employment changes in the support services in order to
determine the impact of a military installation upon local
communities (6:6).

Personnel writing EIS's had difficulty in predicting
the socioeconomic impacts objectively and accurately. Cog-
nizant.of this shortcoming in the DOD impact assessment
process, the Department of Defense tasked the Army Con-
struction Engineering Research Laboratory (CERL) to resolve

the inability to measure socioeconomic impacts in local

communities (18).

Developing a Model. The Department of the Army (DA)

responded to their tasking by devising a model in the
following manner:

A model to satisfy the need for economic anal-
yses was first developed when CERL scientists began
to prepare EIS's for DA activities. Sixty-four DA
installations that were representative of different
types of facilities (urban and rural, northern ana
southern, eastern and western, large and small, etc.)
were selected. The model incorporated existing
census data and well-established economic techniques,
and was flexible and easy to use /20:77.

The Economic Impact Forecast System (EIFS) was
created to address socioeconomic changes caused by military,
specifically Department of the Army, programs (20:7). The

system is designated to point out early in the decision-

making process any severe problems or shortcomings in DOD

7




proposals concerning what impact an action might have on

the area. If the problems are severe, alternative plans

could be considered. If no significant impact is shown,

adequate Environmental Impact Assessment (EIA) documenta-
tion would be available (20:7).

When first deciding upon the required characteris-
tics of the EIFS data base, the CERL scientists looked for
a national data bank that was consistently formated, fre-
quently revised, and easily acquired. Census information
was a natural choice because it possesses all of these
characteristics. EIFS receives socioeconomic data from the
Jureau of The Census, the Bureau of Economic Analysis, and
other government sources to forecast potential economic
impact (19:15). EIFS "is intended to estimate the orders
of magnitude of ec nomic impact, not to provide exact
values /19:15/." These orders of magnitude are identified
by the categories insignificant, significant, or substan-
tial (19:20) which indicate the economic stresses p'aced
on the community as a result of the change. The initial
data base for the EIFS model was subjectively broken down
to the basic operating level of counties (or parishes, or
municipos in Puerto Rico, or independent cities) (18).
Most of the data base came directly from census data tapes
organized at the county level, which the Bureau of the
Census defines as the "primary political and administrative

divisions of States /12:26/."

8




It is important to note that "the Census Bureau
produced five kinds of maps for the 1970 census. They are
the Metropolitan Map Series, county maps, place maps, county
subdivision maps, and tract outline maps /12:12-13/." These
maps are important because all census data was aggregated at
each of these five levels., Since the maps are listed in
decreasing order of size, the subjective decision to use
county level data resulted in use of the second largest
geographic size of data aggregation.

Basically, EIFS is an export base model that uses
location quotient techniques to provide quantitative esti-
mates of the economic impacts of a proposed major federal
action (20:19). EIFS estimates the impact that changes in
federal expenditures will have on "local businesses, house-
holds, and governments in the areas of employment, personal
income, total business volume, housing revenues, housing and
business investments, and government expenses /20:17."

The "change" figures are given in relationship to
the "baseline" figures. “The percentages of change in total
business volume, personal income, and employment imply the
relative magnitudes of change among the various alternatives
Z.'—‘O :27. -

The EIFS model uses the indirect estimation tech-
niques concerning export industries--industries that export
products outside the region of assessment. "The central

assumption of the indirect technique is that a fixed

9
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relationship exists between the export industires in a

region and the other local businesses /20:147." Therefore,
an export industry can be isolated and a change in its
employment shown to have an effect on the total local
economy. It is important to note that this effect for each
individual situation is computed, resulting in a single
intermediate numerical variadle that is called the mul ti-
plier. This multiplier is the quantification of the multi-
plicative affect of the export industry upon the industries
in the region. "The size of the multiplier is directly
related to the size of the region, the diversity of its
industrial and commercial base, and the size of its popula-
tion /20:157."

By addressing the "Mission Change" functional area
of the EIFS model, the user would simply have to input the
following six arguments:

(1) Change in expenditures for local services
and supplies:

(2) Change in civilian employment;
(3) Average income of affected civilians:
(4) Change in military employment:

(8) Average income of affected military
personnel;

(6) Percent military ger sonnel living on
base (betweeri 0 and 100) /20:257.

This information can be easily compiled for any base by

referencing the TAB A-1 of the Annual Air PForce Comprehen-

sive Plan (15:1). The preparation of the TAB A-1 requires
10




the Air Force installations to annually collect data con-
cerning the economic interrelationship between the base and
community in such areas as military/civilian payrolls,
I'ederal aid, base construction, and local purchase expendi-
tures, housing market statistics, employment statistics,
and economic base of the community. The TAB A-1 also
requires each Air Force base to annually predict its eco-
nomic impact on the local community (14:6). Because there
is not much information that needs to be tediouvsly gathered
by the users, the CERL model's simplicity makes it attrac-
tive (8).

The output from EIFS is then presented in three
categories:

(1) baseline descriptive information,

(2) estimate of change, and

(3) analysis of past historical trends /20:7/.

The historical trends can be used to see what
actions of equal magnitude have occurred in the past and
identify thresholds of "acceptable" economic change which
are unique to the specific local economy. Thus, the analy-
sis provides a measure of "significance" for the proposed
action (20:8). The economic impacts are "highly aggregative
and based on secondary data sources /19:15/" and are
intended only to estimate the orders of magnitude of eco-
nomic impact.

The advantages of this EIFS decision-making tool

il
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are its speed of access and cost-effective retrieval of
information. These advantages far outweigh the disadvan-
tages of prediction inaccuracies (20:10).

The predictions made by EIFS represent an
"extreme" case. The estimator is high when com-
pared with actual field experiences. It tends to
lend to overestimating the adverse effects of a
reduction in force at an installation. This
occurs because of the model's failure to consider
intangible elements such as the human behavioral
response to adverse economic conditions /20:10/.

As evidenced in this quote, the EIFS model has one
flaw: estimates of impact are "high when compared to actual
field experiences /20:10/." 1In an effort to reduce errors
generated by the model, previous researchers directed their
attention towards a more definitive determination of the
radial distance of the impact of DOD installations upon the
surrounding community (3:1). The current model assumes
that an installation's workforce has residences which, when
taken in totality, form a normal distribution that centers
itself on the base and radiates outward to a distance of 30
miles, beyond which no one (or no significant number of
people) live. This region was illustrated in Figure 1.

The model is set up to draw an imaginary 30 mile radius
around the defense installation being examined and to
include every county within or touched by the circle, as
depicted in Figure 1, unless the analyst decides to delete
a specific county. Mr. Ron Webster, at CERL, believes that

this underlying assumption about the definition of the

region of impact is a shortcoming in the model (18). The

e
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fallacy in this logic is that one county (such as &) may

be very close to the installation and affected greatly by

a socioeconomic change while another county (such as B) may
be miles away and almost unaffected by any changes. Both
counties are considered in their entirety in the evaluation
of the economic impact. There is no individual city or
locale assessment.

The radial distance also assumes that all people
want to live in a location close to the place where they
work. In actuality, transportation corridors may lengthen
commuting distances to the place of work. Therefore the
travel distance may extend beyond this computed radial
distance of impact. Pecple will also live where communi-
ties exist. These communities may not be next to the base.
Additionally, because the base provides certain job oppor-
tunities to many individuals in the area, people may be
willing to travel a greater distance to work in specitic
jobs. Also, the radial distance of impact may consider
areas with a sparse population of government associated
employees. These inappropriate determinations of the region
of impact are blamed for the model's characteristic over-
estimation of impact by the model developers (18). The

area of assessment is too large.

L3




Assumptions Underlying The
Current Data And Model

In addition to knowing the specifics about the data
base and the model's inner workings, it is important to also
review the conceptual framework upon which both are built.
Figure 2 illustrates the visual model that EIFS is based
upon (20:11). It shows the interrelationships among local
government, households, and businesses. It points out the
fact that "Interdependence is the rule of any economy
/19:167." The presence of a military installation in an
area generally provides a large source of local revenue and
employment for the community. Something that affects the
military community affects every other sector. "EIIS can
trace an activity's initial impact through the various
sectors of the economy, recording the level of impact and
estimating the secondary impacts at each stage /20:117."

The current model has several other assumptions.

It assumes accuracy in census data and veracity in the
choice of economic modeling techniques. Additionally, they
assume the use of a radial distance will result in a valid
data base. Finally, they assume that only one composite
look at the county is sufficient to determine all of the

impacts of the actions (18).

Justification

The NEPA states, "it is the continuing respousibil-

ity of the Ilederal Government to use all practical means

14
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. . to improve and coordinate rederal plans, functions,
programs, and resources . . . /10:17." This federal mandate
for improvement in assessment techniques has been the
driving force for the development of impact measurement
devices for monitoring the physical environment. Additional
NEPA requirements have led to new efforts in the field of
modeling for predicting socioeconomic changes (18). The
physical and biological assessment techniques have become
sulficiently refined to produce detailed and accurate impact
forecasts; however, the forecasts of socioeconomic impacts
still lack the same degree of accuracy (18).

The CEQ realized that the reason many federal
agencies have ignored these secondary socioeconomic effects
has been because of the difficulty of predicting the extent
of development that will result from any particular action
(21:24). The Department of the Army's computerized economic
forecasting model is available to assist managers in their
decision-making processes. The EIFS data bank allows for
the cost-effective retrieval of information in a timely
manner (20:10). The only apparent aspect of the model that
needs improvement is the slight overestimation of adverse
impacts due to the subjectively defined region of assess-
ment (20:10). Subsequent to the Air Force acceptance and
use of the Army EIFS model, the requirement for region
refinement was independently addressed by the Air lorce

Civil Engineering Center (1). Because of this concern
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about the definition of the region of assessment by the
developer and the major customers, it is imparative that
research to refine the geograpfic region for socioeconomic
assessment be undertaken. The thrust of this research is
to advance efforts in support of the federal environmental
mandate to improve assessment techniques through the refine-
ment of the EIFS model definition for the region of assess-
ment to use census tract areas instead of county areas.
The emphasis of this research is to find a way to
relate the residences of the installation's personnel to a
useable data source. The rational for finding this infor-
mation is that knowing where people live provides a more
accurate area depiction for analysts to use when they are
making predictions of impact upon local governments and
businesses (8).
The residences of the installation's personnel will
be identified by their respective zip code areas. This
zip code information will be obtained from the base per-
sonnel office and the TAB A-1. This research will involve
a comparison of the zip code areas and census tracts.
Census tracts are subdivisions of counties and are defined
ag tollows:
CENSUS TRACTS are small, relatively permanent
areas into which large cities and adjacent areas
have been divided for statistical purposes. Tracts
are designed to be relatively homogeneous in popula-

tion characteristics, economic status and living
conditions, though these conditions may change over

17
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The rational for using census tracts to identify

the area for cocioeconomic assessment is to increase the

accuracy of the impact predictions. The model will be more

specific and will not overestimate the impact of govern-

mental actions. Currently, information that is important

gt .;..‘:-

to a gpecific community is lost when looking at an entire

county. The specific impact upon a small community is

diluted by information generated by unaffected locations

Also, the information that is received

within the county.

concerning the impact of an action is currently not tailored

B e S

to answering questions of individual community members.
Specific rules will be stated for assigning census

tracts to zip code areas. The numbers corresponding to

PR DI RS il

these census tracts will then be used as inputs into the

BIFS model. The analysis will be of specific census tracts

identified by the zip codes of base personnel within the

This is illustrated in Figure 3.

original 30 mile radius.

The only areas congsidered will be those with a large number

of base employed personnel. These specific census tract

areas will be aggregated to form a new region of assessment.

This new data base will then be used to predict the impact

of a mission change at Wright-Patterson Air Force Rase.

The results of that prediction will then be

compared to

the effect of the same mission change using the current

data base. Any difference in predicted impact will then

be discussed.
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Figure 3

Zzip Code/Census Tract Areas Within 30 Mile
Radius of Base Having Highest Concentrations

of Residences of Installation Personnel
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Ob,jectives

In an effort to better define the area of considera-
tion by the EIFS model for the socioeconomic impact, thig
proposed research effort is directed toward accomplishment
of the following objectives:

1. To determine valid rules to assign each
census tract to one and only one zip code area.

2. To build and use a census tract data base
on the Environmental Impact Forecast System Model.

Research Questions

To attain the research objectives, the following
research questions are asked:

1. Can census tracts be shown to align with
zip code geographic areas with a total accuracy
rating between 0.9 and 1.1?

2. Is forecast information generated by consid-
eration of census tract data is different from that
derived using county data in the Environmental Impact
Forecast System Model?

20




CHAPTER II

RESEARCH METHODOLOGY

The purpose of this research effort was to determine
possible refinements concerning areas of assessment of the
Army EIFS model. The current EIFS model computes the impact
for entire counties. There is little information to be
gained about the specific impact of a major federal action
upon a specific town or community. The significant impact
on a small town beside a closing base is obscured when the
impact is computed for the entire county in which this town
is located. Much data is lost when averaging the effect
for the entire county (8).

This research concerned itself with individualizing
the predictions of environmental impacts caused by major
federal actions. The. intent was not to challenge the vera-
city of the EIFS model but to rigorously determine valia
rules for assigning census tracts to zip code areas in an
effort to create a new data base. The research compared
the zip code areas and census tracts in and around Dayton,
Ohio. Specific areas analyzed were those gerviced by the
Dayton Branch O0ffice of the United States Postal Service.

All the census tracts were assigned to their respective




.

single zip code areas using the same criteria, A perusal
of several area maps indicated that the zip code areas may
have been set up with the census tracts in mind. The zip
code areas were also designed to minimize mail delivery
costs (16:vii).

Because all census tracts and zip code areas were

e

designed using the same basic sets of criteria, the infor-
mation found in the Dayton area will be generalizable to
the entire United States. The reason the Dayton area was
chosen was because of the accessibility of the data.

Rules For Assigning Census
_Tracts To A Zip Code Area

The following rules were used to assign cencus
tracts to zip code areas. An explanation of the rational
for using each rule is presented.

Rule 1 stated that each census tract area can be
assigned to only one zip code area. Consequently, all
information about that census tract will be assigned to
only one zip code area.

Rule 2 specified that if more than 50 percent of
the census tract area is within the boundaries of a zip
code area, the census tract will be assigned to that zip
code area. In this way the census tract information was
assigned to the area in which it had the greatest influ-
ence. For example if 70 percent of the census tract was

within a zip code area, its census statistics would be




assigned to that zip code area.

Rule 3 clarified that whenever a census tract is
spread over three or more zip code areas, the census tract
would be assigned to the zip code area having the largest
portion of the census tract's area.

Graphic Data Collection
And Analysis

Graphic map data was obtained from local maps of
census tracts (CT) and zip codes (ZC). Next, these two
types of boundaries were overlaid on a common map. These
boundaries were then all drawn on the common map by one
individual to minimize any transcribing errors. The
common map also eliminated the possibility of error caused
by different map scales.

A planometer was then used to measure the total
area of each zip code region, the total area of each census
tract, and the area of each census tract within each zip
code. These planometer readings were all made and recorded
by one individual at one place with other environmental
variables such as lighting held constant to achieve mini-
mum errors in data collection.

After all planometer readings were collected, they
were tabularized in columns one, two, three, five, and six
of the following chart which is an example of the columns
that will be used in Table 2 in the analysis section of

this thesis.

23
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p | Census Percent |
Z2ip Zip { Census| Classi- Tract Total | of Consuj

i Code | Code Tract| fication Area Census | Tract

Within Tract Area |

In | Ou—t-_1 Zip Code Area Within
Zip Code

A chart was compiled for each zip code area near

Number { Area | Number
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| Dayton, Ohio, for which the required information could be
i

1 obtained.
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R As a check on the accuracy of the planometer

| readings, the zip code area was compared to the summation

of column five (CT area within ZC) for each zip code chart.
The differences in readings were used to Jjudge the
accuracy of the planometer readings. The next step was the
computation of column seven (Percent within ZC) through a
division of column five (CT area within ZC) by column six
(CT area total) on a line-by-line basis for each zip code
chart. The charts were then used to determine the assign-
ment of each census tract to one zip code using the rules
previously mentioned. The results of the assignment were
then noted in column four (Classification) as either "in"
or "out". To compute the accuracy rating of the assignment
of census tracts to individual zip codes, the summation of
all "out” census tracts total areas was subtracted from
the summation of all "in" census tract areas within the
zip code. This figure was then divided by the total area

of the zip code to achieve an accuracy rating. The equa-

tion follows:




Sum of total areas Sum of total areas
for census tracts - for census tracts
assigned as "in" assigned as "out"

Total Zip Code Area

Zip Code
Accuracy =
Rating

Ideally, an accuracy rating of one or unity would

represent a condition wherein the collection of several

census tracts would form a mutually exclusive and collec-

tively exhaustive area identical to the zip code area under

review. To ascertain the accuracy of the rules as applied

to several zip codes, a simple averaging of individual zip

code accuracy ratings was performed. The individual

accuracy ratings were also averaged using an area-weighting

PRI g o T

technique and the results were used to determine if the

y size of the zip code area had any affect upon the accuracy

of the census tract assignment rules. Both results of the

Dayton Area zip code effort were then compared with the

criteria contained in the first research question as the

final step in the graphic data analysis phase.

Computer Data Collection And Use

The methodology for collecting the new EIFS data

bage involved finding where the base population lived and

then building a new EIFS data base from that information.

Both military and civilian personnel offices were queried

about methods for obtaining the zip code numbers for the

residences of base personnel. The tallies of military and

civilian employees by zip code areas were then tabulated

and summed. If the total base population for a particular

25




zip code area was in excess of twenty (approximately .1

percent of Wright-Patterson Air Force Base's population),

that zip code was judged to be significant and its asso- 4
ciated census tracts were added to the new EIFS data base.

Detailed information on "significant" census tracts was

then obtained through the CERL Environmental Technical
Information System. The EIFS model was adjusted to account
for the newly defined region as a result of recommendations
from EIFS creators, primarily Mr. Ron Webster.

Mr. Ron Webster emphasized that because the EIINS
model has an export base, it is imparative that the area
of concern (such as Wright-Patterson Air Iorce Base) be
completely surrounded by census tracts to make the results
valid (18). There can be no holes in the region of cover-
age around the base.

To actually "run" the new data base on the modified
EIFS model, a set of entering arguments had to be estab-
lished for the EIFS functional area of interest. These
entering arguments were collected from several base offices,
although they could have just as easily been taken from the
TAB A~1 of the Wright-Patterson Air Force Base Annual

Comprehensive Plan (15:1).

Underlying Assumptions

1. All secondary data used in this research was

accurate.

2. The EIFS model is adaptable to census tract
26
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(therefore zip code) area information.

3. Individual census tract forecasts more closely
approximated the true impact in a specific locale than
forecasts for the entire county containing that locale.

L4, That the size of the sample was sufficiently
representative that the results were generalizable to all
zip codes located in the United States.

5. The use of the planometer produced sufficiently

accurate data.

Limitations

1. All census tracts and zip code areas in the
United States were not surveyed due to time constraints
placed on the researchers.

2. The data level did not support parametrical

testing.

Meeting The Research Objectives

The research objectives will be attained when the
first research question has been supported by data
findings. Specifically, the research objective will be
met when census tracts can be shown to align with zip
code areas within an adjusted accuracy range of 0.9 to L.l.
The second objective will be achieved when the new census
tract data base has been run in the EIFS model and a
difference noted between data computed on a census tract

basis and a county basis.
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CHAPTER III
DAT& COLLECTION AND ANALYSIS

Although it was the opinion of the Dayton post-
master that the zip code areas had been established with
census tracts as their basis (5), a literature review did
not verify this fact. No publication that was read specifi-
cally stated that zip code area boundaries were set up
based upon census tracts. The actual map depictions do
allude to the premise that the spawning of zip code areas
may have been from census tracts.

This research is done to show how closely zip code

and census tract areas correlate to each other.

Collection Of Map Data

Several maps were used to find the exact boundaries
of the zip code areas and census tracts. Maps from Census
Bureau literature were used to identify the census tract
boundaries (17:1-2). Through the literature search and
through numerous telephone conversations with United States
Postal Service employees in Washington, D.C., it was dis-
covered that regional zip code maps were published by the
United States Printing Office until 1972. All efforts to

obtain one of those maps for Dayton, Ohio, were unsuccessful

28




and a large wall map at the Main Post Office in Dayton,
Ohio, was finally used in determining the zip code area
boundaries. Because of its size and clarity, a Market

Distribution Map from the Consumer Communication Service,

e D e R T ey

1916 Lucille Drive, Dayton, Ohio, was used to plot all
the census tract and zip code boundaries.

The actual planometer measurements were taken with
the use of one planometer following the data measurement

methodology outlined in the previous chapter. Two readings

RNt i A Sl

were collected for each census tract identified in Table 1.
The total area coverage was recorded as well as the area
within a specific zip code area. Additionally, the area

of each zip code was determined. All three readings were

S T

then placed in Table 2.

g Analysis Of Map Data

! The first step of map data analysis was verification

of the accuracy and consistency of the planometer readings.
The results of the one-to-one comparison of zip code area

size to the summation of column five readings are shown in

Table 3. All pairs of readings were within a range of plus
or minus two percent of each other, and the planometer
readings were therefore judged to be accurate. Frocm these
;@ readings, computations were next made to determine what
percentage of the census tract was within the zip code
boundaries. A histogram of these results is shown in
Graph 1. The results were skewed left. DMore census tract

29
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TABLE 1

LIST OF 22 DAYTON AREA ZIP CODES USED IN
CENSUS TRACT ASSIGNMENT RESEARCH

45402
45403
Lskoy
L5405
L5ko6
L5lo7
45408
Lslo9-
L5110 |
L5h15 |
Losli16
sk
Lsl19
L5420
Lsloy
L4528
L5429
45430
45432
L5k33
L5k39
45449

et i i i
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TABLE 2

BASIC DATA CHART

Census Percent
Zip Zip | Census | Classi- Tract Total jof Census
Code Code Tract | fication Area Census{ Tract
Number | Area | Number Within Tract Area
In Out | Zip Code| Area | Within
41p Code
45402 7.95 35 X 1.6k 1.92 85.4
36 X i3 i 100.0
37 X 1.14 9 5 100.0
38 X 1.96 1.96 100,0
39 X 23 4,28 3.0
40 x . 65 .65 100.0
L5 X .30 B 75,2
45 x 1.48 2,34 63.2
TOTAL 8.07
45403 Y177 L X « 32 1.43 22.4
45 X «13 1 26.8
L6 X .86 2. 34 36.8
L7 X 1.35 1.35 100.0
L8 X A1 1.38 29.7
L9 X .06 74 8.1
57 X .20 1.05 19.0
58 X 1.75 2.15 81.4
59 x 1.73 1.73 100.0
31
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TABLE 2 (Continued)

| sty il 4 o e

] 0¥ Census Percent
2ip | 2ip !Census| Classi- Tract Total of Census
Code Code Tract! fication Area Census Tract
umber | Area | Number Within Tract Area
In Out| Zip Code Area Within
5 . Zip Code
60 x | 1.91 1.91i 100.0
- X 1.60 1.60 100.0
| E 62 't % { L L.59 1.9-i 82.0
TOTAL 11.89
L5404 ;25.&2 62 X PRt 1.94 16,8
i 63 x 242" 2.2 1000
; 64 X 3.14 3.1&5 100.0
: 65 x 2oy 3 5.73i 100.0
! 901 | x Ll 9.07 | 62.0
! ; 902 j x 3.98 3.98 100.0
’ l 903 | x ' 4.30 20,48 | 21.0
TOTAL 25.10
hshos 19.20¢f 1 | x | 185 T 125 100.0
| ; 21| = é g .92 100.0
i s e 05 .81 .81 100.0
? Fooh x 1.19 1.60 74l
; : 5 X .60 1.39 43.2
' f 2 j x .19 2.01 9.5
f 8 X 1.71 1.71 100.0
| 9 % 1.82 1.82 100.0
10 5 X 41 2.31 177
32




TABLE 2 (Continued)

! Census * Percent
Zip 2ip |Census |Classi- Tract Total [of Censusg
Code | Code | Tract |fication Area Census Tract
Number | Area Number |______ [ Within Tract Area
In |Out | Zip Code Area Within
Zip Code

801 X 3.05 10.01 30. 5

; 803 X 3.03 3.63 83.5

| ; 804 X 2.85 2.85 ! 100.0

g | 806 | x 1.68 3.05 |  55.1

TOTAL 19.51

liskho6 21,211 4 i X A1 1.60 25.6
‘ Ei X .65 1,39 | 46.8

6 X 2.21 2.21 : 100.0

7 X 182 2.01 ; 90.5

10 x 1.90 2.31 | 82.3

11 x 1.12 1.12 ; 100.0

12 BN 188 1.88 +100.0

13 X 1.70 1.70 : 100,0

14 X 3.92 4,63 ; 84,7

15 |x 1.88 2,54 E 74,0

| 703 X .03 1550 ! 0.2

o6 | |x .98 237 | 133

;801 | fx 2.22 |10.01 22,
; ' 803 x .60 L 3.63 16.5
TOTAL 21.32
UL07 ‘9.37 | 8 |x A% | 1.® | o




TABLE 2 (Continued)

[ ! T ~ Census Percent |
' 2Zip Z2ip Census | Clagsi- Tract ' Total !of Census|
: Code | Code | Tract | fication | Area | Census Tract
Number | Area [Number Within Tract Area
In !Out !Zip Code | Area Within
: i % Zip Code
| l ! 35 ! X .66 254 26.0
' ‘ | 16 ! l 1.07 1.07 100.0
! ; 19 X ' .96 .96 100.0
| ; 18 \ [ A7 100.0
: 19 L .69 £
| 20 ! X : o e 1.20 60,0
21 i ? 1.28 1.99 64 3
29 } X i3 1.50 | 42,0
! e .91 .91 | 100.0
, - I 1.23 152% 100.0
‘ 32 X .96 1.89 0.8
33 = Sk 2.69 S
o 3 ? Sing 5 A B
TOTAL 9. 54
bshoo 12,96 26 } X | 2.50 2.97 | 8h2
2% | X 1,26 L83 | 4.
: 28 | ¥ ? 3.16 3.16 i 100.0
. i 9 ! \ e 1.50 : 9.3
| ' 32 i & .93 1.89 | 49.2
33 | x 5 2.3 | 2.69 i 87.0
) % g | 246 | .78 11.5

TOT/L 12.79
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TABLE 2 (Continued)

~ 1 Census | Percent
Z2ip 2ip |Census {Classi- | Tract ! Total |of Censusl
- Code Code Tract |fication Area { Census Tract
‘Number| Area |Number Within | Tract Area
; In | Out |Zip Code i Area Within
B = Zip Code
;u‘ho9 15,65 35 X .28 ; 1.92 14.6
; 39 X 4otl¢ ] 4,28 97.0
! . b2 | X 1e29 O 208 42.9
| } 101 | X 38 | 2.69 10.3
I { 102 ; 1.30 | 4.69 2747
g | 200 | x |3 | s 76.2
; ! 202 %] S N BN 46.1
| b so1 ) P bogoot 18,43 14.3
TOTAL  15.60
hs410 110.97 , 41 | x .88 .88 | 100.0
i y b X %72 3.01 1 57.1
‘ i 43 X 1.09 | 1.09 100.0
' L4 X 75 § S B B8 ' 77.6
! 48 | x 97 f 1.36 | 70.3
f b9 | ; 7 R ! 91.9
| 0 |x | 1.03 1.81 | 88.2
‘ 51 x| 2,84 3.48 |  B1.6
3 57 G P e 100k L Bo
! TOTAL  11.17
lusiis ;22,91 "201 ¢y x | 1.98 11,20 | 17.7
i : . 801 i X 4,03 10,01 |  40.3
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TABLE 2 (Continucd)

¥ , "} Ceneus | ; “}5&"’6‘55{'\!
. Zip Zip |Census Classi- | Tract | Total ,of Census
, Code | Code | Tract  fication | Area ensus | Tract |
ilumber | Area ! Number | Wwithin Tract ; Area
! ; i In  Out IZip Code | Area | Within |
: ' | . Zip Code
| 1 | |
i 802 X b 5,84 g5l 1 100.0
| | f
' 1201 X | 10.76  |17.74 | 0.7
| | ‘
‘1251 A SR ) 14,37 4,2
TOTAL 22.92
Lek16| 6.18 14 - EE +23 L.63 | 5.0
{
707 X | 5.28 5.72 92.3
i 801 X o 11001 #iil
TOTAL 6.22
Lsk171 9.49 19 - 69 | 78.3
20 ¥ ' 48 1.20 40.0
{ - SRR S LT e
22 X | 2009|209 | 100.0
&
23 X i 1.7¢ ‘ 2B | 7845
' i
|
25 X | 4.8 l $1.81 | 100.0
i
26 | x ! N7 297 | 15.8
) ] |
29 x ! .73 I 1.50 | 48,7
703 € 0.8 115,51 | 5.4
! TOTAL 9.41
iu5u19’15.31 | s | x | 1.78 3.49 | 51.0
' ! :
, ) ! 101 ! X 3.31 | 3,69 89.7
|
§ ! 102 | x i 3.39 | 8.69 | 9243
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\ TABLE 2 (Continucd)
h
. ARSI TS SR { Census | Perceﬁf}
{ Zip 1 2ip lCen;;us i Classi~ | ‘Tract Total Jjof Census)
j Code | Code Tract | fication | Area Census Tract:
i Number | Area | Number l Within Tract Area
B | Lln “Out |Zip Code Area Within
i - % b 1] ; Zip Code
B { ! {
‘ {
| | Lo} | ! ! X i 1,}(‘\ & ’:1 ‘)3 8
| ' |
! 203 | «x o2 4.4o 52.1
| | 208 | L .3 3,48 6.0
3 | t i
|
| ! 209 é N ¥yl ‘ {0 100.0
' 210 | X 1.01 2.82 35.8
1285 | { nas o hJoy | 8.

TOTAL 15.46

420 ‘24,26 50 ! X o B | 1.5 I. .8

| 51 X on i 388 1 18.4

i 52 X 1.40 i 1.10 § 100.0

i 53 % P 1,43 ; 1.43 i 100.0

| | s | gl 1.71 } 3.49 ; 49,0

i I 55 X 3,46 ' 3.46 | 100.C

; 56 "R W L 3 10.3

t210 | x | 1.81 2.82 : 642

211 ! x | 2.9 2,31 | 100.0

, :?12 . X 1.85% S a7 x 4.9

| 3 R 6.53 8.32 78, ¢

§ i 214 14 2.85 %78 750k

i lots: x| S 407 | 9.
i ( TOTAL  24.73
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TABLE 2 (Continued)

38

Census [ Percent

Zip Zip | Census | Classi- Tract Total of Census
Code Code Tract | fication Area Census Tract
Number | Area | Number Within Tract Area
In | Out |Zip Code | Area Within

; Zip Code

hsk2b | 97.77( 901 x , 345 9.07 38.0
903 | 16.18 | 20.48 79.0

1001 X 20.95 23.89 857, 7

11002 X 7.0 ", 50 100.0

| 1003 X { 6.38 6.38 100.0

' 1004 X 31.05 31.0¢ | 100.0

:' !2001 X 11.20 2',’.501 40.7

i 2902 e e g 9. 80 30,6

TOTAL 99.56

L5429 '35.26‘ 202 | | X | .80 3,56 | 22.5
! i 203 g X { 2.15 L.49 § b7«

: | zol v ] } = 2l 7.2k g 100.0

| Cept . ' x| b 1,2¢ 1,25 |  100,0

i 206 ' | 735 7«35 f 100.0

| | 207 > 1.69 1,69 ; 100.0

| 208 i S Y 3.48 94.0

. 212 ; X f 152 3+ 37 ! 45.1

- 214 ' x E .93 3,78 24,6

| 215 x | 3438 4,07 | 82.3

| 216 x 1 1.1k 6.0 | 18.9

401 X ‘ L,12 18.16 2247




4 TABLE 2 (Continucd)
E 3y 5 SRR Census Percent
: Zip Zip !Census | Classi- fract | Total 'of Census
) Code | Code Tract | fication Area lCensus | Tract
Number | Area |Number : Within l Tract Area
§ ] In ] Out |2ip Code ; Area Within
,§ ; E & ) o .L ' Z21p Code
j } ! woz | ] s f .98 7.80 | 12.2
} i TOTAL 35.76
¥ % 45430 | 21.93 213 i R AR ' 8.32 2.8
} l { 2103 i z 1 ; 8.56 511.60 ? 73.2
5 | 2106 | x | 11,05 | 18.32 | 60.3
| 12105 ; ' ! .81 | 33.0¢ ! 2.5
’ l 2106 } % ! _ 4B% 58.41 i £.5
ﬁ TOTAL  21.50
1! i 6l432 { 27.69 56 1 X i 1566 5o 8s5 89.7
i i 213 { ; X : 1.56 b e3P 18.8
! ? 910 l % | | .28 | 4.28 | 100.0
i } 2102 | x i ] 12.96 |19.29 |. 67,2
| l ‘2103 x | 2,28 111,69 !  19.¢
! ! 21,06 x E_jg}l 58,41 9.2
% | TOTAL 28.11
145433 Lh.30 o0k ; 7.8 7.18 100.0
; : 2001 é | x | 2,60 27.50 | 9.7
f ¢ 12002 X T 35.3% | 35.59 ; 99,3
TOT L 45,20 L
W5h39 j22.72 33 | x| .21 | 2.69 7
tgoz | v x | .26 | 9.%8 35.4
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TABLE 2 (Continued)

: ; ! ! i Census Percent
. | 2ip | 2ip |Census | Classi- ; Tract Total [of Census
; | Code |, Code Tract | fication Area Census Tract
iNumber ! Area |Number Within Tract Area
l I In l Out | Zip Code Area Within
| | | : Zip Code
| } 301 X ' | 13.22 15.43 85.7
i ; ; 302 X i ! 341 . 5.88 58.0
' | 502 | x | _h.g7 4,97 100.0
r | TOTAL | 23.07
2 i
1 r5uu9 25.28 | 501 i o® 9.14 15.24 | 60.0
503 | % 16,65 | 18.86 | 88. 3

! TOTAL 25.79

\

areas tended to be totally within a specific zip code area,

Each census tract was then classified as "in" or "out" of

the zip code area based upon the rules specified in the
g preceding chapter.

Finally, calculations were made to examine how
closely the census tract areas identified as within the
I zip code area would match the actual area within the zip
code boundary. The equation mentioned in the methodology
chapter was employed in these calculations, and the results
' are listed in the Table 2. The equation was analyzed for
l each zip code area. These results determined the accuracy
of assigning census tracts to zip code areas with the rules

1 as formulated. These accuracy ratings were graphed and

Lo




:
| TABLE 3
VERIFICATION OF PLANOMETER READINGS
: s
1 Z2ip Code Zip Code Sums Of Per Ccnt‘
| Number Area Column &, Table Difference
j L5ko2 7.95 8.07 - 1.5 ﬁ
3 L5409 $3:77 11.89 - 1.0
3 45404 25.42 25.10 O P
H L5405 19.20 19, 51 - 1.6
" Lshoo 21.21 21.32 - B
3 L5407 9.37 9. 54 - 1.8
1 45408 12.96 12.79 .9
f 454009 16.29 15.60 - 2.0 %
| U510 10.97 11.17 - 1.8
-; L5kt 5 22.91 22.92 - U _
i Lheklo 6.18 6.22 - 7 5
g bl 9.49 9.4 bo.9 |
3 h5lh19 15. 31 15.46 - 1.0 ‘
# L5420 2h, 26 24,73 - 1.9
L5l 2l 9777 99,56 - 1.8
L5k 28 2.87 2.87 0.0
45429 35.26 35.76 - 1.4
45430 21.93 21.50 + 2.0 *
L6432 27.69 28.11 - 1.5
L5373 Wy, 39 45,20 - 1.8
45439 22.72 23.07 - 1.5
Lshlio 26.28 25.79 - 2.0 %

* High and lLow Readings
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