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FOREWORD

From the begimming, Project Simu School: Santa Clara County Component
has been directing research and development sctivities toward tools which
will provide school planners a better understanding of the community in
which the educational system functioms. Various physical and human
characteristics have been studied and made the subject matter of pesition
papers and research reports. Some of these characteristics have been
subjected to analysis by computer and others have not yet been adapted

to such sophisticated treatment.

One troublesome aspect of community development causes educational
planners to question their own predictioms for the future. Estimating
(guessing?) what effects will accrue from chanypes in the use of land
lying withir the district often is based on insufficient information.
This paper describes a methodology which can L. - ilized to study the
undeveloped land in a communi ; which is growingy. ad then to translate
the projected new dwelling units into projected r.~ enrolliments.

The technique, developed during efforts to prepare a comprehensive plan
for the small community of Morgan Hill, Califo.aic, concentrates om
additive factors in an attempt to predict the results of new development.
Some data normally deemed important were not available at the time of
the Morgan Kill effort. Out-migration of people from the district was :
not considered pertinent because the great demand for new housing almost
insured that vacant dwellings would scoun be filled., Ethnic composition
of the population was not an important consideration in the predictions
since district policies provide for integration of schools through

a transportation system covering a huge rural area. Hence, two generally
important data elements were ignored in the study and are omitted from
the documentation. '

Adaptation of ENSIM to a geo-referenced emrollment simulation program
which will consider out-migration, ethmic, income and other character-
istics of the population has been undertaken since the completion of

this first documentation. ENSIM II will be use-tested im school districts
in Santa Clara County early in 1974. This sophisticated version will
incorporate interactive analysis of attendance areas utilizing address-
coded enrollment predictions and will take into account mobility of the
population and other changes in the use of land.

Districts with problems not addressed by this model will seek other
enrollment predictors--but the analysis of the use of land as described
will be a necessary step in any comprehensive planning effort. It is
presented in the hope that planners will find it helpful.

Lester W, Hunt, Director
Project Simu School: Santa Clara County Component

The project presented or reported herein was performed pursuant to a grant
from the U.S. Office of Education, Department of Health, Education and
Welfare. However, the opinions expressed hereinm do not necessarily reflect
the position or policy of the U.S. 0ffice of Education, and no official
endorsement by the U.S. Office of Education should be inferred.



I. INTRODUCTION

Traditionally, the wmost commonly used methods of forecasting school
enrollments have been those that looked to the past for a picture of
the future. The YCohort Survival® technique is, for example, a .
projection method which relies scolely om past enrollment figures for
estimating future enrollment. .In restricting the forecaster to
projections of past trends, the "percentage survival” technique .
ignores a host of current trends implicit in a changing society.

A second problem with most widely used projection methods has been

the inadequate expression of the forecaster's certainty or uncertainty.
Single estimate projections are too often accepted as fact by the user;
and with multiple estimates, the user often tends to choose an inter-
mediate figure rather than a high or low.

These and other problems have led to imprecise and unrefined prediction
techniques, which have in turn led to empty classrooms and, in some
cases, even empty schools.

This paper presents the ratiomale, methods and documentation for ENSIM,
a computer based long-range enrollment simulation. ,k A "milti variable”
method of prediction, ENSIM allows the forecaster to comsider a broad
range of data--both internal (i.ec., traditional district information)
and external data (i.e,, the multitude of social-economic-political-
demographic factors that affect the way we live and the way our
children learn). 1In short, ENSIM looks to both the past and the
present--the school and the community--in projecting the extent and
location of enrollment growth.

.Developed and field tested in the small, semi-rural town of Morgan Hill,
California, ENSIM was specifically designed to apply an enrollment pro-
jection "simulator" to distriets facing extenmsive future residential
development. For this reason, a future land development projection system
was devised and integrated into the ENSIM Model to provide data om the
number of new dwellings projected for each year of the study. . This land
development projection system is the heart of the ENSIM Model.

After a number of predictive computer programs were considered, a program
developed by Dr. Carolyn Denham at California State University, Long
Beach (1970) was chosen as the basic computational procedure for the
enrol?ient projection portion of the ENSIM Model. The Denham program
requires that the forecaster provide probabilistic input, i.e., most
likely and high and low values for the estimated input variables. (The
forecaster is free to seclect his own method for making these estimates.)

3
The reader will note that the enrollment simulation model does not con-
sider possible out-migration. It is not considered because, as stated,
ENSIM was designed for application in districts facing extensive growth.
The expected magnitude of this growth would, in most cases, dwarf amy
out-migration of population. ENSIM II, described briefly in the foreword
of this document, will take into account the out-migration factor as well
as a number of other decreasing enrollment factors not germane to this
document.



II. ENROLLMENT SIMILATION MODEL - A Summary of Input and Procedure

-

Figure 1 provides a flow chart of the ENSIM Model. Oval symbols represent
the primary input data; the circles represent the computer programs; the
_octogon represents secondary input data, required only for calculating
total child-bearing females and obtained from land use data; the squares
represent output which subsequently become input; and the rectangle
represents the final output of the model, the predicted enrollment by grade
by year:

1. (::::) = primary input date
2. (:::) = computer programs

)1
¢

3. (:::) = gecondary input data used only in calculating total
child-bearing females -

4, = output which subsequently becomes input

5. = final output of model

The six computer programs that comprise the ENSIM Model require four
types of input vaviables. These primary input types are:

1. School district enrollment data, such as transfers to non-public
schools, dropouts, etc,

2. Health department data, such as number of births each year,
fertility rate, etc.

3. Land use data, such as ar»a development policies, number of
potential acres to be devaloped, etc.

4. School district census data, such as total number of females
living in the district, average number of children per dwelling
type, etc.

Groups 1 and 2, school district enrcollment data and health department
data, are input directly into Program #6, the Depham Model. Groups 3
and 4, however, go through a series of five steps, each step comprised
of a computer program, before they emerge as the net migration data
needed for input into the Denham simulation program.

A summary of the six steps comprising the ENSIM Model follows.
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Step One: Land use data, such as total acres availsble for development,
housing trends and existing densities, are input into computer program #1,
Land Yield, to determine the number of dwelling units by five year \
period, by type, by study area that will be constructed in the future,

Program #1 Number of
LAND USE DATA 3] oev
Land Yield dwelling
units

Step Two: School district census data are input into compter program
#2, Cleanup and Breakdown, to determine the dwelling yield per dwelling
tyep of 1-12 grade students, K grade students and child-bearing females.,

kY

1-12 grad
students
yield per
dwelling

K grade
iistudents~
“lyield per
dwelling

Program $2

Cleanup/
Breakdown




Step Three: Number of dwelling units to be comstructed in the future
(output of Step One) and grade 1-12 student yield per dwelling (out-
put of Step Two) are interfaced in computer program #3, Dwelling
Yield "A", to determine net immigration of grades 1-12 into the
district. ‘

1-12 grade
students -
yield per
dwelling

Program #3 1~-12 grade
students
- aet

inmigration

Dwelling
Yield "A"

Number of
new
dwelling
units

Step Four: Number of dwelling umits to be comstructed in the future
{output of Step One) and grade K student yield per dwelling (output
of Step Two) are interfaced in computer program #4, Dwelling Yield
"g*  to determine net immigration of K grade into the district.

K grade

students

yield per

dwelling
Program #4 K grade

students
Dwelling ﬂnet
* Yield *B" 1nmigrationL

Number of

new

dwelling

units
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Step Five: Number of dweni-.‘ns units to be constructed in the future
(output of Step One), number of existing dwelling units, and female
yield per dwellimg (output of Step Two) are imterfaced im computer

program #5, Dwelling Yield "C", to determine toral oumber of child-
bearing females in the district,

Child-
bearing fe-
males yieldf
p/dwelliog
Total oum-
ber child-
- bearing
Yield "C® females
Number of -
new
dwelling
units

Step Six: Outputs of Steps Three, Four and Five and primary inputs
(school district enrollment and health department data) are input into
computer program #6, the Denham Enrollment Program, to determinme
enrollment by year, by grade.

1-12 grade
students
net
inmigration

K grade
students
et
inmigration

Program #6

PRED)CTED
J ENROLLMENT, BY

GRADE, BY YEAR

Enrollment
Prediction

Total num-
ber child-
bearing
females
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II1I. THE SIX STEPS OF ENSIM
Step One - Dwelling Unit Prediction '
- ‘ ¥y, 4
$ s
_ Program #1. Number of
new ]
LAND USE DATA Land Yield " dvelling
: © Junits

H

\ IS

The long-range prediction\of dwelling unit construction is a key step
in applying the Denham Model to developing emrollment areas. The
inmigration of students, the total number of child bearing females,
and eventually, the new births, are calculated on the dasis of the
predicted number of new dwellings to be constructed each year.

A more detailed description of the process is found in "A Case Study--
Morgan Hill Unified School District™ (Appendix A). While much of the
case study pertains to information.unique to Morgan Hill Unified
School District, it is felt that a deseription of an actual applica-
tion of the model will helpful to the reader. For this reasom,
most of the eleven.steps conclude with a reference co an appropriate
section of the case study. (Note: In explamations of steps 2-6 of
the ENSIM Model, references to the Morgan Hill study appear in the
text itself rather than in the appendix.)

Step A - Land Use Committee

A land use committee, made up of knowledgeable district residents,

mist be established. The committee must represent a broad cross-
section of the commmnity--people who have lived in the district, seen
it grow, know, in a non-technical sense, its potential. If the land use
portion of the ENSIM Model is to provide realistic data about the
district's future growth, technical persomnel must be aided by the
district's citizenry. (See appendix. Also see Community Profile,

a Project Simu School publication.)

Step B - Growth Rates, Trends and Development Potential

A broad data gathering effort must be undertaken by both staff and
land use committee members. Special characteristics of the district, as
well as growth history and curremt building activity, must be analyzed

and interpreted. A sampling of some of the questions that must be
answered follows:



--What are the governmentsl agencies or "spheres of influence” that
control the district's growth?

»

--Where are the population centers and why are they where they ars?

--What land features hav:. had historic influence on the development
of the district?

~-<What transportation routes have significantly influenced growth?
‘Will they continne to influence growth? -

~-WYhat industries have been responsible for growth‘in the district?
Will new industries slated to enter the district have an impact
on district growth?

--Where is current development activity centered? Why there?

--Have major subdivisions been proposed in otherwise undeveloped
axeas?

--Do any of the governmental agencies within the district have
General Plans?

--What zoning and General Plan changes are in the offing?

--What new amenities and essential services are being planned for
the future?

--What external forces, outside of the district, such as state and
federal governments, may affect developwment in the district?

These are, of course, just a few of the factors that must be considered.
Every school district will have its own history and special character-
istics and its own unique set of questions to be answered.

Once this data is collected, it must be entered on a large-scale map of
the district. From these data and data gemerated from latex steps of
the land analysis procedure, trends in development will begin to emerge.
(See appendix )

Step C - Critical Development Pactors

From the vast array of data collected in Step B, several critical develop-
ment factors, deemed by staff and committee to be pivotal in the district's
type and rate of growth, must be identified. Many of these factors will
be localized in their impact and will not affect the entire district. A
sampling of possible critical development factors follows:

~--Sewerage lines eétension
--Annexation of county territory into city jurisdiction

--Improved water supply




==-New transportation routes
~--New industry
-=Increased of;aecreased lot size regulations

-<Ma jor proposed subdivisions

Step D ~ Study Areas

In order to analyze and project future development, it is necessary to divide
the district into smaller, more manageable umits. Study areas should be
homogenous in regard teo their development potential (i.e., the important
factors that will influence their type and rate of growth). Thus, changes

A in localized critical development factors which alter projections in ome
or a few study areas will not invalidate the emtire projection effort.

Study areas should also follow clearly visible features of the natural or
man-made environment so that future surveys can utilize them. Because

of the nature of the district under study (l.es,a sparsely populated,
semi-rural district, but one facing future growth) census tract divisions
do not generally have practical value in establishing study areas. While
school attendance boundaries are likewise not used as criteria for drawing
study areas, relationships between schools should be noted.

Once the study areas are established, total acreage should be measured, and
total developed acreage should be measured or calculated by study area.
(See appendix.)

Step E ~ Re-examination of Critical Development Factors

Those factors identified in Step C and used in Step D to establish the study
areas must be researched and analyzed in more detail. Information must be
gathered from affected govermmental agencies, developers whose subdivisions
have been approved, etc., to assess the nature and degree of influence that
each factor may exert. Each of the critical development factors must then
be described in detail and catalouged according to the study area, or areas,
it is expected to affect. (Se~ appendix.)

Step F = Growth Rate Estimates ¢

Staff and land use committee members must estimate future development by
making subjective appraisals of the critical devlopment factors and by
using their own knowledge of the local area. The estimates must be made
in the form of the percent of vacant land that will be developed in each
study area at five year imtervals. A high percent of vacant land to be
developed, a medium percent and a low percent must be estimated for each
study area. In most cases, the three rates can be based on development
factors which would influence devlopment and cause it to proceed at a
particular rate. 1In some study areas where subdivisions have been
approved, these estimates may be based on hard data.
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In other areas, where no particular factor seems critical to development,

high, medium and low growth rates must be predicted to anticipate future
housing market conditions and unforeseen development factors. (See

appendix.)

'_.stegig - Formulation and Measurement of lLand Use Altermatives

" tand use alternatives must be formulated which take into account specific
‘uses of land as they have been defined by differing public development
policies. These may include existing zonings of district governmental

agencies, proposed general plans, or a combination of both. Once these
alternatives have been entered on maps of the district, it is necessary to
determine the size of those portions, in acres, which allow residential

-~ gonstruction,’

Figure 2 offers a hypothetical study area which has been divided into develop~
ment categories allqwable under Alternative A, the General Plan alternative.
First, acreage of residential regions must be measured:

Region A (Multiple Family) ~ 50 acres |
Region B (Single Family) - 300 acres
Region C (Multiple Family) - 50 acres

Region D (Single Family) ~ 250 acres
L )
(Note: To simplify the calculations that follow, only two types of residential
dwelling units have been identified--single family dwellings and multiple
family dwellings. Many other types, such as condominiums, mobile homes,
etc., may be fdentified and used in the calculatioms that follow.)

in all instances, it is necessary to conaider Region E, that area designated
for agriculture. In this area, construction of single family dwellings may
be possible. Frequently, however, the minimm parcel size for such an area
is quite high, thus indicating that the jurisdiction in question is attempting
to maintain the area for agriculture by preventing the construction types
that would ultimately lead to urbanization. However, land use decision
makers often reverse themselves and let urbanization occur, Therefore,
construction will frequently take place and the area camnet be ignored for
projection purposes. If, however, the lot size is under ten acres, comstruc-
tion in the area could be extensive and projections for the area should be
made.

Construction in this "agriculture'" area would occur at a vastly different
density than tnat in those adjacent "single family" regions. The single
family regions would probably have a density of around 4-8 units per acre,
wvhile in the agriculture region, the density would be closer to one unit per
two or three acres. Therefore, in addition to separating portions of a
study area by type, it is necessary to distinguish them by density within
type.~ (Note: The following calculations will assume that no construction
will occur in the agriculture region during the projection period.)
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Once total acreage of reglons is measured, it is necessary to estimate the
amount of acreage already developed in each region, and hence, unavailable
for future development:

Region A (Hnltiple Family) - 202 developed
Region B (Single Family) - 507 developed

Region C Cuultiple Family)

20% developed
Region D (Single Family) = 5% developed

Finally, the percentage of land allocated to streets, utilities, etc,, must
be subtracted from the vacant land available for residential development.
Such percentages might best be learned by consulting the appropriate local
jurisdiction.

A summary of the calculation used in determining the sample study area's
acreage available for residential development, by region, follows:

(2) (3)
(1) percent already (1) x (2) = land
total acres developed already developed
Region A 50 acres 20% developed 10 acres
Region B 300 acres 507 developed 150 acres
Region C 50 acres 207 developed 10 acres
Region D 250 acres 5% developed 12 acres
(4) (5) (6)
(1) - (3) = vacant percent for (4) x (5) = land
land available streets for streets
Region A 40 acres 15% 6 acres
Region B 150 acres 20% 30 acres
Region C 40 acres 15% 6 acres
Region D 238 acres 207, 47 acres
(7
(4) -~ (6) = land available
for development under
Alternative A
Region A 34 acres
Region B 120 acres
Region C 34 acres
Region D 191 acres
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As a final refinement, the totals for Regions A and C are summed to Z.am
the total number of acres available for multiple family dwelling development
under Alternative A, and the totals for Regions B and D are summed to learn
the total for single family dwelling development:

Region A - 34 acres Region B - 120 acres
Region C - 34 acres Region D - 191 acres
8 acres (MFD) 311 acres (SFD)

L3

(Note: As stated earlier in the discussion of agriculture areas, should
densities for regions differ even though they are of the same residential
type, the acreage totals must be retained separately so that the appropriate
density can be applied in Step J ~ Dwelling Units to be Constructed.)

To summarize, land use alternatives must be formulated which fake into account
specific uses of land as they have been defined by differing‘izhlic develop=
ment policies. Once these alternatives have been formulated, the measurements
and calculations illustrated above must be done for 2ach. Because of the

vast array of possibilities, a computer should be used for this step, as

well as Steps H and J, Output of Step G must be in the form of Acres
Available for Dev%}opment by Alternative, by Type, by Study Area.

(See appendix.)

Step H - Acres to be Developed Calculation

To calculate acres to be developed, growth rates generated in Step F and
land use alternatives generated in Step C are combined to produce sets of
development possibilities by study area, by type, by five year interval.

A sample calculation, usimng Study Area X and its hypothetical land use
Alternative A follows. (Note: For illustrative purposes, staff and
committee estimates for growth rates in Study Area X will be placed at
307 (high), 207 (medium), and 10% (low) for the first five year period.)

acres to be developed in

percentage of vacant Alternative A the first five year period
land to be developed acres available in Study Area X, by type,
in first five years for development by growth rate percentage
68 acres MFD 20 acres MFD development
30% 4 =
311 acres SFD 93 acres SFD development
68 acres MFD 13 acres MFD development
20% X =
311 acres SFD 62 acres SFD development
68 acres MFD 8 acres MFD development
107, X =

311 acres SFD 31 acres SFD development



14 %

The above calculation must be repeated for each land use altermative. Thus,
if three land use alternmatives were formulated and measured in Step G,

Step H would produce nine sets of "acres to be developed in the first five
years by study area, by type.” (See appendix.) ‘

Step I = Dwelling Unit Demsities

- pwalling unit densities, the number of dwelling umnits per acre allowable -
mnder each land use policy (lend use altermative), must be determined by
consulting with appropriate local jurisdiction.. The zoning ordinance of the
appropriate jurisdiction will contain the maximmm gllowable densities.
However, many developments do mot utilize the maximm density so the city's
pPlanning department should be consulted to determine what the most realistic
density is. The General Plan document, nearly always a map and sometimes
accompanied t; a text, wa.ll outline the densities planned for in each
residential category. ./ :

Step J - Dwelling Units to be Constructed

To calculate the number of new dwellings to be built by type, by study area,
by five year period, the number of acres that will be developed must be
multiplied by the dwelling unit density allowable under land use policy.
(Again, sample calculations will be done using totals produced in above
hypothetical calculations, Also, for i{llustrative pruposes, DUD (dwelling
unit density) under Altermative A will be set at the following.)

Multiple Family Dwellings per acre ~ 20
Single Family Dwellings per acre - 5

Dwelling units to be comnstructed in Study Area X are calculated in the
following manner:

Ares to be developed Nun:ber of new dwelling .
in 1st 5 yrs. in Study DUD allowable under units to be constructed
Area X land use Alternative A in Study Area X, lst 5 yrs,
20 MFD acres to develop 20 MFD per acre 400 MFD units
x -
93 SFD acres to develop 5 SFD per acre 465 SFD units
13 MFD acres to develop 20 MFD per acre 260 MFD units
X =
62 SFD acres to develop 5 SFD per acre 310 SFD units
8 MFD acres to develop 20 MFD per acre 160 MFD units
X -
31 SFD acres to develop S SFD per acre 155 SFD units

Again, the above calculations must be repeated for each land use alternative
and for each study area.
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Step K -~ Refinement of Land Use Analysis Output

First, from the array of groupings of possible mumber of new dwelling units,
staff and committee must select the highest number of units, the lowest, and
any number in between that seems "most likely” based on their subjective
appraisal of development factors and general lmowledge of the district.

For the sample array below, Alternativa A totals are those produced by the

previous sample caleculations. Hypothetical totals used for Altemnative B
and C in sample array would be produced by performing identical calculatioms.

STUDY AREA X (first five years)

high medium low
Alternative A 400 MFD wnits 260 MFD units 160 MFD units
465 SFD units 310 SFD units 155 SFD units
Alternative B 300 MFD units 200 MFD units 100 MFD units
400 SFD units 250 SFD units 90 SFD units
Alternative C 500 MFD units 300 MFD units 250 MFD units
550 SFD units 400 SFD uanits 200 SFD units

Thus, Step K would produce a fourth, composite "set" of number of dwelling
units to be constructed in Study Arca X, by type, five...by five year interval,

high rodiam low
Alternative D 500 MFD units 300 MFD units 100 MFD units
(composite alt.) 550 SFD units 4C0 SFD wnits 90 SFD units

The "gets" of "uumber of dwelling units to be comstructed by study area, by type,
by five year interval” produced in Steps J and K (Alternatives A, B and C and
composite alternative D) become separate inputs into later steps of the ENSIM
Model, That is, each "set of three-valued development projections"” provides the
input necessary for a complete run of the ENSIM Model. Therefore, if there

were three land use alternatives plus one composite alternative, the remaining
steps of the ENSIM Model would be run four times.

However, there is one more refinement before moving on to Step Two of the ENSIM
Model. Because development projections produced in the land use analysis have
been calculated in five year intervals and because the remaining steps of ENSIM
require annual development totals, yearly figures must first be interpolated.

This is accomplished by graphing five year development totals over the entire
projection period. Figure 3 provides a sample graphing procedure for calculating
"most likely" annual development totals of single family dwellings under
Alternative D (composite altermative). The first five year totals are those
calculated in the above example. The second, third, fourth and fifth hypothetical
five year totals would be achieved through identical means. (See appendix .)

-
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Figure 3
ALTERNATIVE D ("most likely")
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Step Two - Dwelling Yield Calculations

1-12 grade
students
yleld per
dwelling

- Program #2 \ K grade
DISTRICT CENSUS Aglstudents
DATA Cleanup/ yield per

Breakdown dwelling

Child-
. Y bearing fe~
[ : males yield

' p/dwelling

To obtain the dwelling yield values needed for input in the next three steps,
an analysis of school district census data must first be completed. The census
data apalyzed are: (1) type of dwelling unit; (2) sex of residents; (3) age
of residents,

For the initial run of the ENSIM Model, data was used from a 100% census of a
neighboring elementary district in Santa Clara County, California. The three
variables sought in the analysis were:

1. The average number of students in each grade from grade 1 to
grade 12 per dwelling type, per new dwelling;

2, The average number of preschool age children of each age from birth
to age four per dwelling type, per new dwelling;

3. The average number of females in six age groups, between the ages
of 15 and 44, per dwelling type.

These yield values were calculated by the Statistical Package for the Social
Sciences (1970), Version 5.00, subprogram BREAKDOWN. Prior to placing the raw
census data into the SPSS program, a program called CLEANUP was used to prepare
the data., CLEANUP changes all alpha characters to blanks, removes all cases
where the dwelling unit is vacant, identifies those cases where the family

has moved into & new dwelling im the last two years, sums the number of children
in each age level from 1=17, and places the females in six groups according

to age. Other data passed on by CLEANUP includes the tract, area and block
number, number of persons living in the dwelling, type of dwelling, race

of occupant, age of dwelling, length of time lived at present address and

total family income,
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The BREARDOWN Subprogram calculates the sums, means, standard devia-
tions and variance for each criterion variable and each subpopulation.
The criterion variables were the three baseline varisbles described
above. The subpopulations consiast of those persons living in each of the
five dwelling types. A 98% confidence interval (3 stamdard errors of
the mean) was calculated for each mean value by the following formula:

- Steandard Deviation
98% confidence = 3 x __——_-'_-Sample Size

The 98% confidence value is used in the DWELLING YIELD progrsﬁs (programs
3, 4 and 35) to derive a high and low value for each yield value calculated
by the BREAKDOWN subprogram. The high velue is the mesn plus the 98%

confidence value and the low value is the mean minus the 98% confidence
value,

Step Three - Grades 1-12 Immigration Prediction

1-12 grade
students
yield per
dwelling
1-12 grade
Program #3 o students
net
Dwelll
vield ﬂﬁ" inmigratio
Number of
new
dwelling
units

DWELLING YIELD A (Program 3) calculates the number of new students that
would result from new dwellings being occupied. The input data consists
of:

1. The cstimated number of new dwellings by dwelling type by year
(the output from the LAND YIELD program, Step Ome);

2. The high, most likely and low yield value for each grade level,
1 to 12 by dwelling type (the output from the CLEANUP/BREAKDOWN
program, Step Two).

The three yield values for each grade level and dwelling type are multi-
plied times the three estimates for the number of dwellings by dwelling
type for each predicted year:



high yield value by high estimate of new high # of students
grade by dwelling x dwellings by dwelling = by grade by dwel-
type type ling type

most likely yield most likely estimate most likely # of
values by grade hy x of new dwellings by = students by grade
dwelling type dwelling type by dwelling type 3
low yield value low estimate of new low # of students
by grade by x dwellings by dwel~ = by grade by dwel-
dwelling type ling type ling type .

LY
Next, the high, most likely and low values are summed across dwelling.types. -

-~

In the case of Morgan Hill, where two types were used:

high number of 1-12 high # of 1=12 students high estimate of ¢
students p/single x p/mutiple family = of 1~12 grade students
family dwelling dwelling to inmigrate in given yr.
most likely # of 1-~12 most likely # of 1-12 most likely estimate of
students p/single x  students p/multiple = 1-~12 grade students to
family dwelling family dwelling inmigrate in a givem yr.
low number of 1-12 low number of 1~12 low estimate of # of
students p/single x students p/multiple = 1-12 grade students to
family dwelling . family dwelling inmigrate in a given yr.

The output consists of a high, most likely and low estimate ¢f the number of
students in grades 1 to 12 to migrate into the district in any given year,
These values then become the input variable V 5.0 Net Migration for Step Six,
The Denham Enrollment Simulation Program.

Figure 4 shows the yield value input data for grades 1-12 derived from the
SPSS Breakdown programe Dwelling type 1 refers to single family dwellings
and type 2 refers to multiple family dwellings.

Figure 5 shows one year's projected number of mew students in grades 1-12
based on the construction and occupancy of between 300 and 650 single family
and 50 and 350 multiple family dwellings. The calculations indicate a 987%

probability that the new student inmigration will fall Letween the high and
low figure in each grade level.
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Step Four - Grade X Inmigration Prediction

K grade
students
yield per
dwelling
Program $4 K grade
students
Dwall
nemiﬁ‘ﬁ” A et ta-
migration
Numher of
new
dwelling .
+ uanits

The Dwelling Yield B program, computer program number four, calculates
the number of new grade K students that would result from new dwellings
being occupied each year of the simulation. The input data is the same
2s was used in the Dwelling Yield #1 Step Three, except that new housing
data is needed each year for 5 years prior to the first predicted year.
Yield values are needed for six age groups:

birth to one
one to two
two to three
three to four
four to five
. five to six

AN DWWl -

The yield values for the Morgan Hill study are shown in Figure 6. The
high, medium and low predicted number of new children by age group by
each year of the prediction study plus five yemrs priof to the first
predicted year is shown in Figure 7.

Children born 5 years prior to the predicted year who immigrated into

the district in the ensuing five years must be summed, I1f, for example,
the predicted year was 1985, the formula for predicting the number of K
students other than those borm in the district (those born in the district
will be added to the total in Step Six) who were entering the school
system that year would be:

0-1 yr. 1-2 yr. 2-3 yr. Y-4yr, 4-5yr., S5-hyr, Total # of
olds who olds who olds who olds who olds who olds who K students
inmigra- inmigra~- immigra- inmigra- inmigra- {immigra- entering the
ted in ted in ted in ted in ted in ted in district in
1980 1981 1982 1983 1984 1985 1985
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children ,' ' )
- jwho-in- SO
migrated + 11-2 age
- children
who in-
'migrated + | 2-3 sge
- -t '“‘"‘“““*“'“2httﬂrenf“"““*“m“”“”“'“"—‘-‘“‘ e
I : T whe In- - —" T - .
] migrated + ,3-4 age .
‘s - childrenm
who in~.
. ~migrated +] 4-5 age
' children
-} who ine . b
-migrated +| 5-6 age
| children
§ who in~-
. migrated
prediction | prediction |prediction | prediction | prediction ; prediction
year <5 year -4 year -3 year -2 year -1 year

The number of children in each of the six age groups is calculated by
mulziplying a yield value for that age group times the number of new

dwellings:

yield per dwelling by
age group (output of «x

Step Two)

number of new dwellings
(output of Step One)

number of children

groups

each of six age

The output consists of a high, most likely and low estimate of the number
of children to be available for grade K each year of the simulation because

of inmigration.
Migration to the Denham Program, program 6.

Hill Unified School District study is shown in Figure 8.

These values are the input variables V 4.0. Net Preschool
The ocutput for the Morgan
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. Step. Five - Total Numbers child-Bearing Females Predictioa

L

'Child-;
{bearing fe-|
SRR Fmales yield
. ypldvelling - rotat e}
A O . {ber ehild-|

———— Yield “c" | | females
Number of oo ‘ B

{new

‘ aaenmg

units

The Dwelling Yiel&'d‘gfﬁgtam, computer program 5, calculates the total mmber of
child-bearing aged females living in the district during the prediction years.
Females fall into six age groups:

1. 15~19 years
2. 20~24 years
4. 30-34 years
5. 35-39 years
6. 40-44 years

Input for Step Five consists of:

Ipput #1 the high, most likely and low mumber of dwellings, by dwelling
type, existing as of December in the first predicted year, minus two
yearsa.

Input #2 the estimated number (high, most likely and low) of new dwellings,
by dwelling type, by year (output of Land Yield Program, Step one,)

These values are required for the base year of the prediction siudy and all
other years, except the last five years to be predicted.

Input #3 the estimated high, most likely and low yield values, by female
age group, by dwelling type (output of Step Two).

The first caleulation in Step Five provides estimates of the total nmuumber of
dwellings, by type, expected to exist in the district in each of the prediction
years, This is achieved by adding Input #1, and Input #2 sequentially.

Fi ure Sa offers the formula for predicting the toral number of dwellings if
the predicted year was 1976 and the base year was 1974.

the second calculation in Step Five provides estimates of the total number

¢l child=bearing aged females, by age group, by dwelling type, living in the
di;trict in each of the prediction years., This is achieved by multiplying the
output of the above calculation (total number of dwellings, by type, existing
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in the district in each prediction year) by Input #3 (estimated yield values
by femsale age group, by dwelling type.) Figure 8b offers the formmula for
predicting the total number of 25-29 year old females living in the district
if the predicted year is again 1976.

Once the total number of females, by age group, by year, by dwelling type
is calculated, dwelling type totals can be summed to provide input for
Step Six.

{The high, medium and low predicted number of single family and multiple
family dwellings and the high, medium and low predicted number of females
in each of the six age groups for the base year of the Morgan Hill study
are shown in Figures 9 and 10.)

Step Six - Enrollment Projection

1-12 grade
students

net in-
migration

K grade PREDICTED

students Enrollment ENROLLMERT, BY
net 1“" Prediction GRADE, BY YEAR
migration

Program #6

——

Tot: 1 num-
ber child-
bearing
femalen

DISTRICT HEALTH
ENROLLMENT DEPARTMENT
DATA DATA 4‘///

e
As shown above, input #nto the sixth computer program of ENSIM includes:

1. Net inmigration of grade 1-12 students

2. Net inmigration of grade K students

2, Total number of child-bearing aged females
4., School district enrollment data

5. County Health Department data
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Specifically, school district enrollment data consists of:

1. The number of children in each grade of the public schools at
the beginning of school in the base year (the latest year in
which data are available).

L 2. The number of potential kindergarten children or first graders
Cmem who will enrell in non-public school in each year of the
. R simulation,

3. Net transfer to non-publie school during the previous yéar and
grade, estimated for each grade level of each year of the
simalation.

4, Estimates for ecach year of simulation of the proportions of
students in each grade who were retained in grade at the end
of the previous year and who will remain in that grade level
for another year.

5. Percent of students who are dropped from the rolls because of
death or institutionalization during the previous year and
grade, estimated for each grade level of each year of the
simulation,

6. Estimates for each year of simulation of percents of students
who dropped out of school from grades sevens through eleven the
previous year,

Health department data consists of:

1. The number of allocated births in each of the four or five years
previous to the base year, depending on whether kindergarten or
first prade is the first grade level to be predicted, This
assumes that figurcs for the base year are not available and must
be predicted.

2. The number of deaths associated with these births during the
first yvear of life,

3. The number of live births for each 1,000 females in each of six
ape groups five or six years previous to the year to be simulated.
Separate c¢stimates of this variable are required for cach year
of the simulation except those for which birth records are available.

4, The percents of preschool deaths for the births estimated using
above variable and input from Step Five (total number of child-
bearing aged females).

When establishing variable items (enrollments items 2

through 6 and health department items 3 and 4), user must analyze data
three to five years back and establish a mean, a high and low which are
usually on standard deviation above and below the mean. (Step Six
requires a high, most likely and low value for each estimate.)
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IV. USE OF THE ENSIM MODEL - Summary of Steps and Verification

The accuracy of a 15 year school ernrollment prediction using the ENSIM Model
will depend on a multitude of factors, any of which is capable of producing a
sizeable error factor. Listed below is a series of steps to assist the user.
Most important are those steps that deal with the verification of data. After
eachk preliminary computer run, the output should be checked for accuracy and
reliability. It is strongly recommended that the first two predicted years
be Yyears for which data alrecady exists. '

Step A ~ "Data Gathering"

Data collection forms for all computer programs, except those for the
SPSS/CLEANUP program, are provided in Appendix B,  Figure 11 presents a
worksheet that will be helpful in collecting past ewrollment data. A minioum
of four years of past data is needed so that certain trends can be ascertained.
Most important of these trends are those that deal with student mobility,

The worksheet begins with the mumber of students enrcolled in a grade level

as of December 1. This figure, which is the tentative enrollment in the next
grade in the next year, is then modified by new students, transfer of students,
retentions in this grade and from the next, transfers to special classes or
schools (special educatiom or continuation schoel), and dropouts. This

data is collected for cach grade level for at least four years.

Step B - '"Obtain Yield Values"

Run CLEANUP/Breakdown program to determine thc yicld values. The consus data
is, of course, best if it has been collected in the district under study.
Howover, if this isn't possible, census data from a ncarby district with
similar characteristics will be better than none at all.

Step € - Determine Number of New Dwellings

Run Land Yicld program to determine the number of new dwellings by dwelling
type, for cach year of the simulation.

Step D - verify Dwelling Number and Yield Values

This is perhaps the most important step in the ENSIM Model. 1f mistakes have
been made in Steps 1 through 3, no amount of correction or adjustment will
improve the prediction accuracy.

Step E - Run Dwelling Yields A, B and C (Computer Programs 3, 4 and 5)

These projrams should be run at approximately the same time. Check output
arainst enrollment worksheet, The grade K and grades 1-12 dwelling yield
values should be close to the new student values on the worksheet. (Appendix B
provides data collection forms.)
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Figure 11
zuxor,m’{ur WORKSHEET

GRADE

Actual Year

PFredicted Year

Enrollment
as of Dec. 1

New students

iTransfer out
students

Retained in
this grade

etained from
next grade

rop ocuts (Cr.
47 = 11 only

ansfers to
special class
or school

EEEL

T

nrollment
ext Dec. in
ext grade

FEERA

et change




the predicted enrollment by grade level for the first two years,

-‘§;gg,c = Final Check Out ‘
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Step F'~ Test Run Enrollmant Prediction Prog:am (cdmputer Program 6)

If the "Number of Years" variable in program 6 is set for 15, a trial run of

“ \two or three years can be made by setting the time estimate on the JOB card.

to 20% of “the time required for a fifteen year prediction. (.4 minutes were
used in the test run.) 1In this way, all input data will be listed, as will

Compare each grade level ] actuxl enrollment with the predicted enrollment.
If the actual enrollment value falls outside the 952‘confidence limits of
the pradictcd value. £our sources of errors exist'

I. Incorrect yield values

2. Incorrect number of new dwellings occupled :

3. Inmigrating students may be enrolling in privace schools or no schools
- --at all.. . :

be Incorrect student mobility data invelving retentions, dropcuts and
transfers to special classes

Step H - Run Enrollwent Prediction Program (Computer ?rquam 6)

V. USE OF THE ENSIH COMPUTER PRQGRAMS

The computer programs used in the ENSIM Model have been tested and used on an
IBM 360/67 computer locatcd at the Stanford Center for Infuimation Proccossing
at Stanford University. The programs are written in Fortran IV, level H &,
language. Execution time and compiler for each of the programs are shown below: 2

Program Compiler Execution Time
LAND YIELD (#1) ‘ Watfiv .06 min.
CLEANUP/ Fortran/ 3.00 Min. (Approx)

BREAKDOWN (#2) SPSS 1.12 min.

DWELLING YIELD A (#3) Watfiv .05 min. '
DWELLING YIELD B (#4) Watfiv .04 min,
DWLLLING YIELD C (#5) Watfiv «03 min,
ENROLLMENT PREﬁICTION (#6) Fortran/ 1.13 min. ‘
(compile and linkedit) level H
CNLOLIMENT PREDICTION (#6) 2.40 min.

(L> year prediction)
(cxecutive only)

A description of programs 1, 3, 4, 5 and 6 as well as their required input
{ollows. Although it is not possible to list the actual SPSS Breakdown
program, the SPSS control cards are listed for the readers' understanding
of Step Two of the ENSIM Model.
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CLOSSARY OF TERMS

Alter .ative Growih Patterns. Alternative ways land will be developed which

take into account specific uses of land as they have been defined by differing o
_public development policies, These may include existing zonings of A

governmental apencies, proposed general plans, or a combination of both.
Alternative growth patterns, or land use altermatives, are comveyed as

both-a political development decision and, for purposes of mathematical e
" analysis, a “number of gcres avatlable for development® value (f.e., lamd ~—~ — 7=

use alternative A = existing zoning,..land use alternative A = "number of
acres available for development” under existing zoning), '

Base Year, The first yeér predicted, minus one, If, for example, the enroll-
meni projection was being done for the years 1977 through 1993 the base year
would be 1976. ‘

BREAKDOWN sub?ﬁiggram. ‘The suprfogram of the Statistical Paékagé for the
Social Sciences (SPSS, 1970) used to calculate dwelling yield values from a
100% census (see page 17). ' .

CLEANUP program. A computer program designed to prepare BREA census
data for use in the Enrollment Simslation Program. CLEANUP changessall alpha
characters to blanks, removes all cases where the dwelling unit is wvacant,
identifies those cases where the family has moved into & new dwelling in the
last two years, sums the number of children in each age level from 1-17, and
places females in six groups according to age. Other data passed on by
CLEANUP include the tract, area and block number, number of persons living

in the dwelling, type of dwelling, race of occupant, age of dwelling, length
of time lived at present address and total family income (see page 17),

Control Cards. The cards setting the parameters for a computer run and
stating thé desired output. Examples can be found in Section V, Descriptions
of the Programs (see page 36-50).

Critical Development Factors. Those factors which are considered, by staff
and citizers' land use committce, to be pivotal in determining the type and
rate of growih in a study arca. Critical development factors might include
construction of flood control facilities, new roads that provide better access
to a particular area, changes in zoning, installation of water treatment
facilities and proposed subdevelopments (see page 8§).

Data Collection Forms. Forms, shown in Appendix B , used for collection of
data fer all computer programs except SPSS/Cleanup.

Denham Model, A probabilistic school enrollment model using Monte Carlo
computer simulation. The c¢nrollment model was developed by Dr. Carolyn H. Denham,
California State University, Long Beach,

Development Irends. The prevailing tendencies in residential construction
which can be identified as a composite of one or more of the following factors:
recent residential construction activity; proposed new developments; annexation
or rezoning which imply development in the near term; and local government
policies with a clear implication for development (either as stimulants or
inhibitors of development), §See page 7).
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Dwelling Unit Type. Up
land use study: (1) s
{3) apartments; (6) mo

gle family; (2) 2~4 units; (3) duplex; (&) 5+ units‘
ile homes and townhouse/condominiums. In Morgan Hill

‘land use study, two categories of dwelling types were used: (1) single family
“dwellings; and (2) multiple fag&}zmgzgllings. "

 Dwelling Unit Demsitics (JUD). The number of dwelling units permitted per acre"
- under a specific zoning policy (see page 14).

-'ﬁvetiing Yietﬁ'frquams.-

PROGRAM # THREE “Buel!ing Yield #A"- computer program designed to caleulate
net ‘immigration of students 1=12- (gtades). See page- 18.

PROGRAM # FOUR "Dwelling Yield #B%: computer program designed to calculate
net inmigrstion nf students K (grade). Seea page 22.

PROGRAM # FIVE ’Duelling Yield #C": computer program designed to calculate
total number of females aged 15-44 (see page 27),

-~ Enrollment Worksheet. Worksheet provided in Appendix B for collecting past

enrollment data in a districte.

ENSIM Model. Enrollment simulation model comprised of six computer programs,

Fertility Rate., Number of live births per each 1,000 females between the ages of
15=44,

Geperal Plan. A general policy statement reflecting desired future land use or
development.

Growth Rate Estimates. Eotimates made by citizens' committse and staff of the
percentagc of vacant land in a study area to develop. Estimates are based on
subjectivc appraisals of the development factors that will affect a specific
study ar-a and on a general knowledge of the district's growth history (see

page 9).

Inmigration Data, Calculated or estimated data concerning the number of people
coming into an area at a given time. Inmigration data is needed for Step Six
of the ENSIM Model (see page s 18 and 22),

land Yield Program. Computer program #1 used to predict the number of future
dwelling units to be constructed at a given time in a given study area (see

page 7).

MFD. Multiple family dwellings,

Multi-Variable Projection Method. Method of projecting enrollments through

analysis of many variables, both internal (within the district) and external
{such as land use and legal-political-economic considerations), different from
the trauitional, short-term progressive method.
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987 Confidence Interval. Three standard errors of the mean

‘ standard deviation
98% confidence = 3 x sample sige

(see page 18).

"Number of Years" Variable. The number of years that the simulation run will

.. project--can range from 1 to 15.

gmsg' Input. Unprocessed, raw data; four types are required for the ENSIM

© Model: | | e

1) ‘Land use data: datea produced by the -land use study which goes. - -
through intermediate steps before entering the Denham Model (see :
page 7).

2) School district cemsus data- district census data which goes
through some intermediate steps before entering the Demham Model

(see page 17).

3) ISchool district: em;dllaent dﬁt& district enrollment data directly
entering the Denham Prediction Model (see page 32) '

4) County Realth Deyartnent data: ‘County Health Deparcment data directly
entering the Denham prediction model (see page 32).

Probabilistic Input. Inexact data, either calculated or estimated, which
is within a high and low range 987 of the time,

SFD., Single family dwelling.

Simtlacion Systems A "what if" method of simulating new situations by introducing
new variables to established set of constants.

SPSS. Statistical Package for the Social Sciences (1970), Version 5.00 used
for analysis 100% census conducted within the seven elementary districts of the
East Side Union High School District in Santa Clara County, California (see
page 17).

Study Area. An area within a school district where development will be
influenced by a unique set of critical development factors and which contains
certain physical characteristics that distinguish it in some way from its
surroundings; 30 study areas maximum in the ENSIM program (see page 9).

Subpopulation. Those persons living in a specified dwelling type.

Yield Value. Average mmber of persons (1-12 students, K students, adult
females) per dwelling type.
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A CASE STUDY = MORGAN HILL UNIFIED SCHOOL DISTRICT

Morgan Hill Unified School District, located in the southern portion
of Santa Clara County, has recently developed a long-range master plan
for school facilities and program. An important aspect of this
process was the assessment of future growth in the district, so that
adequate facilities could be planned for students inmigrating into

the district, To provide this growth information, a Land Use Sub~
comnittee was formed, composed of member of the larger, Citizens
Planning Committee, The subcomns!:@ tee, in conjunction with staff

from Project Simu School and che Zlanning Resources Office (PRO),

a department of the Santa Clara Covnty Office of Education,
developed a procedure for projecting future development, and thus
assessing future needs.

The method for development projection was an evolutionary process.

At the time the effort was begun, there was no clear idea of the -
necessary steps, or even their order. Only the output of the study
was stated in certaip terms-~an estimite of the numbér of new dwelling
units that could be expected in the district five, ten, and fifteen
years hence.

1t should be pointed out that the reasons for developing this rather
sophisticated procadure was that no reliable estimates of future growth
in Morgan Hill were available. The Santa Clara County Planning
Department, whose past growth estimates for the south county have

been wide of the mark, did not feel that their current projections
accurately reflected what the future held for the Morgan Hill area.

The technique the Planning Department has traditionally used for
other, more urbanized rrgions of the county prcved to be inmappropriate
for what is essentially a rural area. Furthermore, even those
projections whirh ware available had been done for incorporated cities
and planning areas which did not correspond to school district
boundaries. Indeed, they were not even close.

The case study that follows provides descriptions of both the successes,
and shortcomings of the Morgan Hill land use study. While Morgan Hill
Unified School District is, like all school districts, unique unto itself,
it is hoped that the information outlined in the following pages will
afford the reader some insight into the monumental task of predicting
what the future holds.
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DIVISION 1

DEMDGRAPHIC STUDY

L1 special characteristics of the Pistrict

1.1.1

l.1.2

Unified in 1966, Morgan Hill Unified School District covers about
300 square miles of land area between the Santa Cruz and Stanislsus

_county lines. The perthern boundary is Metcalf and Bermal Roads

north of Coyote, The scuthern boundary is Church Avemue halfway
between San Martin and Gilroy.
This area includes about ten square'ailes within the city'linita'of

Morgan Hill and about 25 square miles which has already been annexed
to the city of San Jose. The balance, approximately 265 square miles,

'11es in unincorporated portioms of the.Countyaof'Sants*clnré; -Half

of the district is im San Jose's sphere of influence, with wost of the
remaining falling in that of Morgan Hill's. Though the district
accounts for only 1.5% of the county's total population, it comprises
23% of the county's land area. ‘ = . o :

Although the major portion of the district lies within the jurisdic~
tivn of the county, its control over urbanization-should mot be -
assumed--first, because annexations frequently take place prior to
the development of land; and second, because the county has adopted
urban development policies which defer development proposals to the
cities whose "sphere of influence” covers the area, One major
exception exists, however., County land in the agricultural zones

will allow residential lots of 2.5 acres, Since most of the county
land in the district is so zoned, the land could fully develop in

this manner with no control exerted by the cities.

Currently there is a great deal of "ranchette" development in the
district, and its occurrence has already caused concern that the
dominant land use will eventually be these two and one-half acre
residential units. ~

The boundaries of Morgan Hill Unified School District are not coter~
minous with any other jurisdiction's limits. On the south, the
boundary is close to, but not coincident with, the sphere of influence
line between Morgan Hill and Gilrowy (see Map 2). Since this line
represents the mutually agreed line over which neither city will
annex, there is good reason to make thesc boundaries coincide someday.
A large portion of San Jose's area is in one ownership (Oceanic
Properties) and is being considered by the San Jose City Council for
approval of a 7,000+ person community.

Land features and transportation routes have an important influence
on both school administration and pupil conveniences. Map 3
{1lustrates these major environmental characteristics. The school
district encompasses a long, flat valley, the marrowest point of
wvhich is approximately one mile and lies at its northern-most
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oxtremity, The valley is bordered by foothills of the coastal range
on the west and the Diablo range on the east. Lakes and creeks abound
in these foothills and provide exlen:ive recreational opportunities
for district residents, as well as residents of the entire Bay Area.
Some valleys in these foothills are level enough to support small
clusters of homes,

The steepness and irregularity of the foothills prohibit any but
infrequent narrow, winding roads. Virtually all traffic traversing
the district in a northesouth direction must use valley floor
highways. A major expressway (Santa Teresa) is under construction
along the west side of the valley, and a new freeway has just been
completed along the middle of the valley, from mid~district to its
southern extremity. The northerly extension of the freeway to San
Jose and U.S, 101 is projected for 1980. A railroad line runs -
generally along the old Highway 101, The railroad line and Highway
101 gave rise to the major urbanization elements which have developed
alongside.

With one exception, the district's schools are located on the valley
floor, most of them in close proximity to Highway 10l. Public
recreation facilities are few and widcely scattered.

The district's "ecity" is clearly Morgan Hill, As mentioned ecarlier,

San Jose's city limits extend into the district's northern half, but

the development there is predominantly suburban in character. Near

the southern boundary of the district is the unincorporated comnmunity
of San Martin, whose origins date back as ecarly as those of Morgan Hill,

The entire valley was, in the late 1800's, entirely devoted to
farming and grazing. Now urban uses are either scattered along the
main traffic arteries, nestled ncar the two main communities, or
clustered around an outlying resource point or an amenity highlight.

Although comprising only 17 of the county's total land area, the city
of Morgan Hill contains the largest amount of land currently devoted
to urban uses (sce Table I-A). San Jose's portion, although eight
times the size of Morgan Hill, iIs far behind in urban uses,

As scen on Map &4, Existing Land tse, there are three large concentra-
tions of residential uses: south of Bernal Road in Los Pascos; central
Morgan Hill; and adjacent to Anderson Lake (Jackson QOaks-Holiday Lakes).
There are, however, smaller concentrations scattered throughout the
valley that can be expected to grow in number and size, Especially
significant is the agricultural and residential category where the
so=called "ranchette! development is occurring, Most of this develop~
aent occurs cast of Monterey Highway, with large amounts beginning to
encroach upon the agricultural area in San Martin.

Despite relatively rapid growth in the past scveral years, the great
majority of the distriet retains o rural atmospherc. What will

happen to this tranquil sctting? Perhaps an initial answer can be

seen in the zoniny regulations currently held by the district's three
primary governing bodics. Table !-R summarizes the population growth
that could result werc development to occur according to current zoning.
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TABLE I-A

Morgan Hill Unified School District
Existing Land Use Acreages (1972)

Acres
City City Santa Clara
of of County
Land Use Catcogory Morgan Hill | Sam Jose (unincorporated) Total

lLow Density Residential 865 125 1,160 2,150
Medium Density Residential 20 20 5 45
Commercial 50 0 25 75
Industrial 105 5 190 300
Vacant Urban 490 45 335 870
Public Buildings 95 0 20 115
Parks and Open Space 214 11 12,570 12,795
Agriculture 1,190 2,720 7,990 11,900
Non-Urban Open Space

(Lakes and Reservoirs) 5 320 695 1,020
Forest and Brush l 1,650 i 11,900 149,780 163,330




pi6l AONLS
NYld H3LSVA




- — et s—_a—

TABLE

I-B

 Morgan Hill Unified School District

ééﬁiﬁg Acreages and Population Capacity of Zuning
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“Net

0.1

Density on land less than 107 slope:
(average).

acres of land greater than 107, slope.

Net density in dwelling units per acre.

17,500 acres is of less than 107 slope, remainder yrester than 107 slope.

0.4, onn land greater than U7 slope:

Population calculated on 17,500 acres of less than 107 slope and on 10,000

- m — s e Density. 1 ——— 8
Yo ~Zoaing——-{——Gross—t-(Dwalbiag o e e s
~ Jurisdiction Category ~Acres junits/acre) Population
City R-1 2,362 5 32,130
R-2 1.7} 10 45
of - R-3 483 16 19,000 |
e e e - -R=4 - . .56¥“~ 16 2,500 |-
" Morgan Wil | R-E T 38 v 860
| RPC 590 1,45 2,175
. PUD 253 | 5 1,600 - : _
Tatal = 58,310
City R-1 17,436 2 96,960
of R-3-B, R-3-C | 21 T10 500
San Jose Total 97,460
Santa Clara R-1 ‘ 30 8 650
County Mul/low den. 2, 10 50
(unincorporated)| resid/agric. | 65,000° 4r3 21,750%
Total 25,650
School Distri~t Total 181,420



- “The.tatal population for all zomes would bu over 180,000, with the

largest nuuber residing iv San Jose (97,400), 7Table i-A shows the
.major portiouns of urbanization shifting from- the southern to the
nornhern part- of- Norgan Uill Unified School Diseriets oo o

‘;Map 5, zuning compositc, howa, hovaver, that the district s pattern
0f develeopment. is still. one of wide dispersion. . Approximately. 20,00@

—aeres-of land are-zoned -Rely-with--another-65,000-acres zoned -for-an-

zoned for hxbh rghid“ntial Jdensity. . In San Jose's sphere of iniluence,
two very large pieces of land zoned R-l flank the main traffic

f arteries (Henturey Highway and the South Valley Freeway) on the éaaf
“ond wést. (£ these arecas are doveloped, the district will face a

large increase of 4ﬂhuol are-childrens
segment nedr. Lake Andarsod was beford

(A -proposal -to develop the -
ic San Jose Planning Commission

CJearly in 1974 but was recontly withdrawny the developer has indicated
TUthat he intends o vesubmit Wie propasa

/al a later date,) What's
more, the district may have rovs with a racially imbalanced -
population in theose areas vhere massive busing is required to achieve

Cdntegration.

TIn Morgan Hi11's sphere of influcned, the development pattern, as
indicated by zoning pelicy, would have a somevhat more compact

: cenfiguratxun._ ftowever, as indicated by the urban service area
~and the population capacity of zouning (Table 1-B), this is a rather
ambitious pluan which ukips over large areas of vacant land and

- develops arcas far from the center city.

Perhaps wore sicnivicant is the soniuy category, "agriculture and

residential,"” which, althouphb appearing under the heading, Open
“Space, would allov resi