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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
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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
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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 residenrial development at a density of one
dwelling unit per 2' ares. As meationed above, this is the area

of ranchette development in which boues are built on 2% acres

with wellz and soptic tanks.  The trend tovard this type of develop=-
ment is up mitrkedly, and should it continue for a few nmore years, it
-will boceme irreversible, As a conscquence, the lard will be too
cut up to support largeescale agriculture or major subdivisions. If
the land's sole use becomes ranchette develovment, the school dis-
trict will forever be cowmditted to busing a majority of its student
populatien.

In the future, the citizens of the ranchette areas will be anxious to
find solutions to preblems of health, transportation and safety. They
will, howevery be trapped with too low a tax Iase to resolve these
problems, Therce is a compumsating (actor In this trend., Ranchettes
are appearinsg in areas of low income and minority familles concentra=
tion, thus providing a more balanced socio-economic/ethnic mix in
the schools. The ranchette development pattern eliminates the
neirhborhood school 2s 0 viable concept, with the consequence that
residents do not have the antipathy tovard "busing' found in many
other areas,

.

‘even lower residential. dunsitv. .dn the other hand, enly 582 acres are
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Though further in the future, a more realistic view of the district's
eventual urban pattern is that vhich is showm on Map 6, general plan
composite and tabulated on Table I-~C. Here a total population of over
325,000 is possible with the major portion appearing in San Jose's
sphere of influence (256,340). Because it is assumed that all land will
be amexed to the city in whose sphere of influence it lies, the county
estimate has been eliminated,

Within San Jose's sphere of influence, low density residential develop-
ment would occur in the Los Paseos area, north of Bailey Avenue along
the proposed South Valley Freeway and between Live Oak and Burnett
Avenues, (This area will probably be fully developed by the end of
1974.) Medium density is indicated for small pockets around Lake
Anderson. This latter development corresponds with the Oceanic
Properties proposal for Lake Andersom which also includes some
commercial and hillside development within the company's holdings

4 around the lake, However, the general plan composite for San Jose's
sphere of influence can be quite misleading since it contains many
*holes" where no plans have been drawn, These "holes™ occur in
unincorporated areas, and in some cases, in areas that have already
been annexed to San Jose. No plan has yet been prepared for these
areas because all land south of San Jose's urban service area (see
Map 2) is within the ten~-year urban reserve as defimed by San Jose's
Urban Development Policy. These urban reserve lands are to be free
of development for ten years, with a yearly policy review which could
change their status. As a consequence, the county's general plan was
used to f1ll in the "holes” in San Jose's plan. As the map indicates,
the county'’s plan calls for large areas south of Bailey Avenue to
remain unurbanized. This rather ambitious scheme for recreation and
open space development could change drastically if San Jose reverses
its Urban Development Policy, annexes in the area, and prepares its
own general plan for the region,

Within its own sphere of influence, Morgan Hill's general plan would
confine intemsive land uses in the commercial, industrial and
residential categories to the level areas of the valley floor.
Industrial uses are called for along the Southerm Pacific Railroad
from Burnett Avenue in the north to Church Avenue in the south, and
are confined to the area between the South Valley Freeway and Monterey
Highway, except for a small portion between Monterey. and Santa Teresa
Expressway near Burnett. Commercial uses are spotted aroumd the area,
notably around freeway interchanges and within the business district
of central Morgan Hill. A gradiemt of densities is prescribed for
residential uses, with medium density along the freeway and Monterey
Highway and, moving toward the hills on the east and west, low
density and then hillside development. Large areas in Hayes Valley
and west of Uvas Reservoir are regerved as watershed areas. A system
of linear open space along the craekside, augmented by larger pieces
of parkland, rounds out the plan,

1.1.4 In 1966, the population of Morgad Hill Unified School District was
11,613. 1In 1970, it was 15,410; 'and by the end of 1973, it had
increased to 19,843, The increase between 1966 and 1970 represents
an average anmual growth rate of 7.3%, while the rate between 1970
and 1973 was 7.4%.
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Morgan Hill Unified School District

TABLE I-C

General Plan Acreages and Population Capacity of General Plan

2 Net
~ Density
& SR B ; T Gross| (Dwelling- Tl T
Jurisdiction | General Plan Category | Acres{ units/acre) Population
Séﬁ Jose |Hillside/open space® 5,610 0.4 6,295
Sphere Hillsie/open space** {57,890 0.15 17,190
- of Low Density* 680 7 12,185
Influence Low Density*¥ 280 2 1,435
‘Medium Density# 825 16 31,680 -

Total 6B,785
Morgan Hill }Hillside/open spacex 6,405 2 42,275
Sphere Hillside/open space** |27 472 5 45,330
of Low Density* 5,896 5 94,335
Influence Medium Density¥* 2,480 10 74,400

Total 256,340

School District Total 325,125

* - Less than approximately 10% slope.

** - Greater than approximately 10% slope.
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As mentioned earlier, the district's major population concentration
liesin the area south of Bernal Road in Los Paseos) central Morgan
Hill and the Jackson Oaks-Holiday Lakes developments., Scattered
development, most of which is of very low density, occurs throughout
the district with a significant amount around San Martin.

l.1.4.1 Tables 1I-D, I-E, I~-F, I=-G, and I-H describe some important
population characteristics. The first table indicates that
the district has a larger minority population percentage
than either the county as a whole or the two compaxison
citfes, Table I~E shows that a much higher proportion of the
district's families fallsinto the two lowest income categories
than do either of the comparison jurisdictions,

Comparing the data in Table I~-F with the countywide statis~
tics compiled in Profile '70 shows that the district contains
the same percentage of children under five as the county
average (9.2%), and that it contains slightly more in the

5 to 17 year old range (29.47 for Morgan Hill Unified School
District and 27.47 for the county).

As shown in Table I-G, the district exhibits a significantly
different pattern in housing value and contract remt than
does the county as a whole, Countywidey 3.6% of the owner-
occupied units are valued under $15,000, while in Morgan
Hill Unified, 2,07 are valued under $15,000. In the over-
$35,000 category, the percentages are 23,07 for the county
and 24,.3% for the district. In contract rents, the
differences are even more marked. For Santa Clara County as
a whole, 15.9% have rents less than $100, while in Morgan
Hill Unified, 43.9% have rents less than $100. In the over-
$200 category, the percentages are 12,87 for the county and
only 4,8% for the district.
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TABLE I-D

Morgan Hill Unified School District, 1970
Racial Composition and Comparison with Other Jurisdictions

Spanish- Total Total
American Negro Other Races Non-White Minority
" County Average 17.5% 1.7% 4.0% 5.7% 23.2%
~ Morgan Hill U.S.D, 29.7% 0.3% 6.0% 6.3% 36.0%
Milpitas 16.6% 4.6% 5.12 9.7% 26.3%
' San Jose 23.87 1.7% 4.0%7 5.7% 29.5%
TABLE I-E

‘Morgan Hill Unified School District, 1970
Family Income and Comparison with Other Jurisdictions

tnder  $5,000- $7,000- $10,000- $15,000- $25,000- $50,000
$5,000 6,999 9,999 14,999 24,999 49,999 or more

County Average 10.8% 7.5% 15.8% 30.9% 27.7% 6.47 0.8%
Morgan Hill U,S.D, 18.97%  10.3% 17.2% 26.5% 21.9% 4,.8% 0.4%
Milpitas 9.7% 7.02  19.27. 29.97 22.5% 1.4% 0.3%

San Jose 11.5% 7.9% 16.7% 33.7% 25.7% 4.17% 0.47




Male

Female

Total
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TABLE I-F

Morgan Hill Unified School District, 1970
Age Distribution of Families

Type of Family and Number of Own Children:

Total Families 3,743
Families with own children under 18 years 2,429
Number of children under 18 years 6,074
Children per family (per total families) 1.6

Age Distribution of Children Belonging to a Family:

Under 3 yrs. 3-4 yrs. 5-9 yrs. 10-14 yrs. 13-17 yrs.

424 (2.7%)% 324 (2.1%)% 911 ( 5.8%)* 950 ( 6.0%)* 317 (3.3%)~
380 (2.47)* 320 (2.0%)* 880 ( 5.6%)* 861 ( 5.57)* 506 (3.2%)*

804 (5.17%)* 644 (H.1%)* 1,791 (11.47)* 1,811 (11.5%Z)%* 1,023 (6.5%)*

* Percent of total population
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TABLE I-G

Morgan Hill Unified School District, 1970
Housing Velue snd Contrasct Rent

e e Value of Owmer- Pexcent Percent
e Occupied Housing of Total Contrect Rent of Total
less than $5,000 0.6 Less than $39 5.6
$5,000 - 89,999 2.6 §40 - 879 22.6
i $10,000 - $14,999 5.8 $80 - §99 15.7
$15,000 - $19,999 13.6 $100 - $149 . 3%.1
$20,000 - $24,999 21.9 $150 - $199 8.7
$25,000 - §36,999 . 31.2 $200 - $249 1.2
$35,000 or more 2.3 $250 or more 1.6
No cash rent _8.5
100.0 100.0
TABLE I-H

Morgan Hill Unified School District, 1970
Rooms Per Occupied Housing Unit

No. of Rooms % of Total

1-2 7.0
3 12.8
4 . 6.9
5 31.9
) 23.1
7 11.0
8 4,

9 or more 2.5
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1.2 Methodology for Analysis and Forecasting Future Needs

Figure 1 depicts the land use analysis procedure used to estimate future
development and school enrollment. The analysis procedure was used to
make assumptions about the future, about the development policies of
local governments, and about the development potential of the district.
These assumptions serve as guiding predictior s of what the future state
of the district will be. They serve as a £f: awork that allows the
district to periodically reassess its assumpiions in light of actual
performance and changes in public land use policy.

1.2.1 Growth Rates, Trends and Development Potential

Growth rates and trend analysis are common methods of projecting
urban growth and change. In the Morgam Hill study, however, their
application was considered limited; first, because of the area's
small amount of existing development; and second, because of tlL.
magnitude of a number of factors capable of causing major changes
in development pattern and rate. However, growth rates and

trends were documented for use in comparing projections based on
other factors.

The first data under analysis was the district's growth history,
summarized earlier in section 1l.1.4.1.

———

Large-scale maps of the school district were provided by the PRO and
together with staff, the Subcommittee entered on these maps all the known
information that was pertiment to development., This inciuded such things
as recent and current development activity, zoning changes, vacant parce’s
of land that were being considered for development or which had development
potential because of some local amenity or proximity to essential services
and areas where problems of engineering, politics or finance might inhibit
or delay development,

In this connection, the PRO consulted with the San Jose City Planning
Department regarding development activity in the district and clarified

San Jose's Urban Development Policy, its implications for the district, and
possible changes in this policy in the future. An attempt was made to
meet with Morgan Hill's planner, but because he was without an office while
being moved into new quarters, he could not be reached. The Santa Clara
County Flood Control and Water District was contacted concerning flood
control work in the district, expansinn of an existing reservoir and a
proposal for a new reservoir,

The planner coordinating the South County Planning Program in the Santa

Clara County Planning Department was consulted and contact was continued
over a long period of time, Extensive use was made of data and graphic

material that the South County Planning Program had developed.
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In addition, several reports were reviewed which were relevant to develop-
ment in the district. These included Envirommental Impact Reports, a proposal
for new waste treatment facilities, and general plams,

It would be appropriate to comsult every govermment agency or large private
concern which could be undertaking work in or near a district and all govern=-
méntal bodies whose jurisdiction falls within or neaxr a district and whose
function might affect development. Other examples of these sources, which were
-not relevant for MHUSD would be a regional parks district, mass ttansit discrict,

-mn+3er bridge asuthority.

-Also at this time, the PRO staff began developing several maps showing the

land use, zoning, and general plan policy for the district. This effort consumed
several months and the information gathered on the maps was utilized in later
steps of the process.,

out of all of the data gathered, thirteen critical development factors were
identifiec. One factor judged to be critical, for example, was a proposal for a

55000-unit development which was currently before the HManning Commission., An
_environmental impact report, contact with the developer, and information from

the Planning Department having jurisdiction was the data gathered concerning this
factor. Obviously, a development of this size would be watched carefully and
would have a tremendous direct impact on growth, as well as stimulating further
growth because of the available services necessarily installed for the project.
Somevhat more obscure than this, but nevertheless very critical to growth, was
the possibility that the minimum lot sfize required for construction on unincorporated
land might be raised from 2.5 acres to 5 or even 10 ecres. This factor was
fmportant to MHUSD for two reasons. First, most of the district is presemntly
unincorporated. Second, construction of large custom homes in unincorporated
areas was rather considerable and on the rise., Since the scattered growth that
results from this type of development presents the district with the problem of
not only more school children but children widely scattered that need to be
transported by school bus, this factor was deemed "eritical.” In similar
fashion, eleven other critical development factors were identified.

l.2.2 Establishment of Study Areas

The district comprises 300 square miles and a great variety of land use

and topographic features. In order to analyze and project the district’s
future development, it was felt that the district should be divided into
smaller, more manageable units of land, Another factor that led to this
conclusion was that the data gathered in Step I indicated that most factors
that were critical to development were localized in their impact and did not
affect the entire dis « Therefore, it was assumed that the district
could be divided into ler areas which were relatively homogenous in regard
to their development fpotgntial., Development within these areas would be
subject to the same forges and would take place at approximately the same
time. Where the ar efined in this manner was still too large, it was
divided into smaller pieces that were manageable for analysis. The boundaries
for these areas were chosen so that they could be easily identiffied by someone
"on the ground” who, for example, might be conducting a survey or census of
the area. The result was the establishment of 29 "study areas" ranging in
size from 725 acres to 46,600 acres (this latter area comprising a remote

and mountainous area where little or no development is expected).
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An added benefit that resulted from this approach was that by
projecting development by study area, changes in these localized
development factors which altered the projection im one or a few
study areas would not invalidate the entire projection effort,
Updating the projections in these few study areas would not be as
difficult as redoing the projections for the emtire district, with the

" “end result that the process will be more flexible and adaptable to
- -changing conditions.

" As mentioned earlder, one of the study areas was 46,600 acres. In

fact, two were of that sire. Indeed, they contained 1ittle wore tham
rugged hills, scant roads, few amenities to attract significant
development, and, as a result, were all but ignored in the amalysis.

- -In fact, the reason the areas were equal in sise was that the maps

used to measure acreage included only the urbanized areas of Santa
Clara Valley and near surroundings. The school district goes far
beyond this into the Diablo Range to the east so its entire extent

.- wag not measurable on this map. But the acreage of the district was

known from other sources amd from this was subtracted the total of
the remaining study areas to give the sise of the two areas together,
and this was merely divided in half. Since the areas are not very
important for the presemt (or at least their size is not important),
this approximation could be made.

Going further into the setting of the boundary for these two aress
will provide an insight into the problems encountered elsewhere in
the report, in addition to explainiig why it was necessary to divide
one unimportant area into two unimportant areas. The boundary was
set coterminus with the sphere of influence between Morgan Hill and
San Jose. The sphere of influence marks the areca within which each
city is allowed to annex and might be regarded as the possiile future
boundaries of each city. Since different cities have differing
policies on land development, projections of future development mmst
consider this as another important development factor. In fact,
this became an implicit "development factor”™ and resulted in the
grouping of study areas into two groups. One was called "San Jose
Sphere of Influence," the other "Morgan Hill Sphere of Influence.”
The sphere of influence then became the overriding ccusideration

in those areas through which it passed.

Other study area boundaries were set, for example, at the ridge line

of a range of hillc dividing two flatter areas, down the middle of

a freeway (which is nearly always a barrier to development or a boundary
between different types of development), and in several cases coterminus
with a pipeline or transmission lime, The pipeline became a compromise
between two factors. First, the desire to set it at the point where
development was expected to stop in the near term where the flat

land becomes steeper, but which is hard te define and locate. And
second, the necessity to set it where it can be easily located and
described. There was, unfortunately, no identifiable landmark or even
political boundary that was closer than the pipeline and in view

of the possibility that the school district would perform a special
census it was deemed advisable that the boundary be set as clearly as
possible. The pipeline was judged to be close enough and it sure
simplified map work!
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A final word about setting study area boundaries: it was viewed as
important to ensure that a8 study area be of manageable size and especislly
that the development factors be as uniform as possible over the entire study
area. This latter means that it would be difficult to predict a single
rate of growth for an area if two or more factors were at work over.
different parts of the area which might indicate differing development
possibilities. Unavoidably, several conflicting factors may pertain

to the same area and in this case, the possibilities need to be sorted

out as different possible rates, This in fact was a common occurrence

and is dealt with further aloag in the process. If the same policy
affects more than one study area, aven if they are adjacent, they can be
more easily aggregated than they could be further divided later, se it {s
best to err on the side of over~division.

Once the 29 study areas were established, new housing umits occupied
since 1970 were tabulated -by study area (see Table I-J). It was
determined that the greatest growth hag occurred in Study Area 1,

or the Los Paseos area., Because either final or tentative subdivision
maps have been submitted which account for all of the land suitable
for development in the Los Paseos ares, this growth will continue

for the next several years.

Study Area 21, or the San Martin area, has experienced the second
highes rate of growth. However, unlike the new construction in

Los Paseos which occurred on a large scale and totals hundreds of
units, new construction in San Martin is primarily of the custom
home or ranchette type and has occurred in a few units at a time. In
Study Area 27, or the Jackson-Holiday area, growth was slightly less
than that of San Martin but fell somewhere between Los Paseos and
San Martin in terms of type. While homes built in this area are
qualitatively similar to those built in San Martin, they are part of
a larger development which has a unifying plan.

Two other areas--Study Area 23, or central Morgan Hill, and Study
Area 19, or the Watsonville~-Sunnyside area=--have also experienced
considerable growth. The areas experienced identical growth in
single family housing and were the only two study areas where new
multiple family consiruction took place. In central Morgan Hill,
175 new multiple units were built, and in the Watsonville-Sunnyside
area, 25 units were built. Multiple family construction was
concentrated in these areas because both were within the Morgan Hill
city limirs and thus appropriately zoned.

Other study areas exhibited scattered growth of the ranchette type.
This construction can be expected to continue in unincorporated
territory unless resource shortages or increased minfmm lot size
make ranchette construction economically unfeasible.
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Critical Development Factors

Those factors which are considered pivotal in determining type and
rate of growth and which were identified in 1.2.1 and used in 1.2.2
to establish the 29 study areas, were researched and analyzed in great
detail, Information gathered from effected govermment agencies

was used to assess the possible influence that each factor might
exert, The results of this research are summarized below. In
addition, the factors were cataloged according to the study ares

or areas they were.expected to affect. This tabulation appears

{n Tab_le I=-K.

1. Oceanic Properties Developments

The approval or disapproval of the Oceanic Properties proposals at
Lake Anderson and the Riverside Golf Coursg¢ is considered the most
critical development issue in the San Jose sphere of influence. If
the proposals are approved, a pumping station and sewage trunk line
{(terminating approximately at Sycamore Avenue and the Monterey Highway)
will be constructed, The existence of sewage treatment services

will allow development from Coyote south in the San Jose sphere of
influence at a much higher density than could occur with septic tanks.

2. Fisher Creck Improvement

A large area south of Tulare Hill and on either side of Bailey Avenue
is subject to flooding and therefore impossible to develop. Currently
the Santa Clara County Flood Control and Water District is developing
a bond proposal for flood control work in the east zone of the
district. Among the 18 projects being considered is one for improve=-
ments on Fisher Creek which would alleviate the flood problems fn the
area described above. COmpletion of this project would make more
intensive development possible, other services being available.

The draft environmental impact report has been prepared and is b :ng
reviewed by effected government agencies and other interested parties.
Public hearings on the projects will probably be held in February,
1974, and 1f the bonds are passed, the projects should be completed
in about 15 years.

3. South vValley Freeway Completion

The segment of the South Valley Freeway from south San Jose to Cochran
Road is scheduled for completion in 1980, Completion of this segment
would enhance the accessibility of the area and intensify developmert
interest, However, it is possible that the proposed route will be
challenged in the courts by environmental groups on the grounds that
it will go through the propesed Coyote Park chain. There is, more-
over, the possibility that the State Division of Highways will
restudy the four routes originally considered with the intent of
resolving possible objections. Either of these possibilities

might deiay the scheduled completion beyond 1980. The following
questions must be resolved: What new routes are being considered?
How much time would amnother route's selection, design and construction
take?
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4, Increased Minimum Lot Size

The minimum lot size in unincorporated areas is currently 2.5 acres.
I1f a higher minimum of 5 or even 10 acres is adopted by the County
Board of Supervisors, less development in unincorporated areas would
be expected,

The minimum lot size of 2.5 acres has been in effect since March, 1972,
having been raised at that time from one acre. Although the intent

of the Board of Supervisors in raising the minimm lot size was to
discourage development in unincorporated areas, a great deal of building
activity has nevertheless taken place since the minimm was raised.
However, it is too early to tell whether this level of building activity
will continue or subside once the inventory of vacant one acre lots,
created before the 2.5 acre minimum, fs depleted.

5. Sewerage Lines Extension

Extension of the present network of sewarage lines would make
possible both higher density development and wider dispersion.
Presently, consideration is being given to the creation of three
new assessment districts for the purpose of extending the sewerage
iine network (see Map 8b).

6. Greater Sewagze Treatment Capacity

Expansion of the present sewage plant in Gilroy or construction

of a new facility at Tick Canyon would allow further development
beyond the 15,000 persons which could now be a.commodated under the
present sewage flow Rllocation agreement between Gilroy and Morgan
Hill.

7. Annexation to Morgan Hill or San Jose

Annexation te the appropriate city, with subsequent rezoning, would
allow a higher density of development under the new zoning and would
make availlaple the services necessary for more intensive de{:lopment.

Moreover, development under the policies of the respective general
plans of San Jose or Morgan Hill would lead to more intensive develop~
ment than would be possible under the most permicsive county zoning
(2.5 acre minimum) .

It is, however, possible that aonnexation could result in greater
control over development and in a more logical and economical
development pattern,

8. Improved Water Supply

Municipally provided water supplied would facilitate development in
two acrvas: those located at too high an elevation to tap ground-
water supplies, and those arcas faring possible contamination of
groundwater supplles by septic tanks.
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9., Flood Plain Protection

Areas lying below reservoirs run some risk of severe flooding in the
event of dam failure., These "flood plains’ may be protected by
restrictive zoning.

10. New Reservoir

- A new reservoir south of Watsonville Road in Hayes Valley 1is
~ presently under consideration (see Map 8b)., It would be a multi-purpose
. facility intended primarily for recreation and water storage, with
- some flood control and percolation benefits.

This new reservoir would add a new visual and recreational amenity
to this aras and thereby enhance its development potential,

11. Moratorium on Septic Tanks

Construction of septic tanks for waste-water disposal may result
in serious problems should a concentration of septic tanks in
combination with poor soil permeability exist (see Map Ba).

When waste water from a septic tank is dispersed into the ground, it
should be purified as it percolates through the soil. In those

areas with poor permeability, the sofl offers a greater resistance

to downward flow. As a result, wastes are allowed to accumulate

near the surface where they can floy laterally and invade water wells,

12, Airport Development

The new South County Afirport is located near the intersection of

San Martin and Murphy Avenues (sce Map 8b). I ‘dustrial development
around the airport could provide an additional market for housing

and could also result in further residential construction in that area,

The county's airport plan calls for the construction of an additional
runway, taxiway, and facilities for a fixed base operator and tie-~
down area. The county has submitted a federal grant application for
relmbursement of funds spent on land acquisition around the airport.

13. Road Improvement

Most of the roads im the district are two-lane arteries originally
intended tc provide access to what has been, in the past, primarily
rural land uses. As residential development proceeds throughout the
area, these narrow, two~lane roads will receive a much higher level
of traffic, overtaxing the road's vehicle-carrying capacity and
causing a deteriorated road surface. The final result may be that
no further development can oceur until road improvement work is
undertaken. A notable example is East Dunne Avenue which serves
Jackson Oaks, Holiday Lakes, and which would serve other developments
proposed for that area (Study Avea 23).
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14, Industrial Development |

Industrial development could provide an additional market for housing
and could stimulate further residential construction around the area
.and throughout the district. ==

15. Slope

-development will take place at a much lower density, 1f st all..
For example, in the unincorporated area under county jurisdiction,
the minimm lot size for land of less than 10% slope 1s 2.5 acres.
When the slope increases to 20%, the minimm lot size is 2.83 acres;
at 30% slope, the minimm is 3.67 acres; and at 40% slope, it is
5.25 acres. |
St o nawlopment on. sIopes 19 more apens:lve than on flatter Isnds

S ~ since steep grades present a host of engineering problems. Thus,

' slope development is in a less competitive position in the housing

- market and davalopmt in sloping areas is deferred to a later time.

1.2.4 smff and (:omittee .h&lments

ﬂm Land Use Subccmittea estimated fm:ure devalopmant tn Korm B:lll
Unified School District by making a subjective -appraisal of the
critical development factors and by using their own knowledge of the
local area.’ The subcommittee estimated the percemt of vacant land
that would be developed in each study area at five year intervals, .
from 1975 to 1990. The estimates were translated into three possible.
growta rates: high, medium, and low. In most cases, the threa |
rates were based on development factors which would influence
development and cause it to proceed at a particular rate. In those.
study areas where no particular factor secwed critical to development,
high, medium and low growth rates were prudicted to anticipate
several houvsing market conditions or unforeseen future development

‘ factors. The subcommittee's estimates are summarized in Tables I-~L
and I-M.

4

1.2.5 Use of Alternatives

_ The vast array of development patterns and rates of growth possible

. between 1975 and 1990 made it necessary to pose alternatives. The
use of high, mediwm, and low estimates for projecting future develop~
ment provides a range of alternatives based on rais 02X growth,

Three other alternatives were established, each taking into account
specific uses of 1-1¢' as they have been defined by public development
pol.cies, These policies are the existing zonings and general plans
of the respective local jurisdictions, The three alternatives

were formulated as follows:

'Huch of l:he district 11&8 in arcds of téathet steép 810?34- Km, T
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Alternative A - Follow city zéﬁiugwwithin city limits and county

f:!;g;_if' zoning for remainder of district.

L Alternative B ~ Follow éity geherai §lans for respective existing
- ... ... . ... .. .urban service areas. - Remainder- of areas-to-develop -

according to county zoning.

o  § w__“A1ternacive C -. Follow city general plans for respective sphere of . .. .. ...

e o _mma‘ T T

- The two sets of alternatives, growth rates and land uses were -
combined by applying each of the three growth rates to each of the
three land use patterns, The result is a set of nine alternative

, development - possibilities., The array of alternatives generated by
~ ... -the study is summarized in section l.4. - - - .

1.3 Analysis

Data analyzed in this-section providés a basis for school planning in four

~major areas: (1) curxiculum; (2) enrollment (school housing): (3) trans=
portation; and (4) school site location., Because the district is only .
sparsely urbanized, the task of estimating change from current conditions is

- very difficult; first, because data is kept for large raference areas only;
.second, because urbanization patterns are not well established; and third,
because trends are not strong or well defined.

Yo . . . .
But because the price of not being prepared for change is too costly,

- predictions have indeed been made. It 1s the conclusion of those who have

;. conducted the Morgan Hill study that in the future, records need to be

. created so that subsequent predictive attempts will have a base upon which
to build.

1.3.1 Scheol Enrollment and Housing Type

School enrollment predictions have traditiors._, used "house counts®

to estimate anticipated school children at various age levels., Normally,
school districts assign "pupil generation rates" for the various !ousing
types within attendance areas. To estimate growth of the semi-rura.
areas of Morgan Hill and cnvirons, a "house count" was used as basic
data. Type, size, value and location of houses, however, were also
taken into consideration.

The enrollment projection technique required extensive historical

data. Such data included information concerning migration, births, deaths,
average number of children living in different house types (child yield)

and other factors. The projection of future development, described earlier,
provided the necessary data on future immigration, which was fn turn used

to determine the enrollmer. generated by new development in the district.
Estimates of past migratiom, along with past births, allowed the computation
of the present number of preschool age children who will mature, enter
kindergarten, and progress through the higher grades,




. TABLE I-L -
T Morgan Hill tnified School District
Vacant Land Rrought Into Development by Year by Study Area
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TABLE I-M

Morgan Hill Unified School District
LAND USE SUBCOMMITTEE ESTIMATES

80 Vacant Land Brought Into Development by Study Area by Year
Morgsn Hill Sphere of Influence
~ Low Growth Rate | Medium Growth Rate }ug'h Growth Rate
Fm dy | Development Factor Development Factor Development Factor
Area
12 1 2 3 4 1
. eoved sewvage treatment &
13 | 1 2 3 I 1 2 4 6 1 l 3 1 7] 12
14 1 1 a2 1 1 2. J r
15 ] 10 20 30 5 15 235 40 10 30 40 70
increased ninimum lot size status quo annexation to city
16 | 5 8 1 1o J 12 | 5 25 1 35 | 72 125 1 60 1 9 |
" [flood plain protection increased minimum lot size status quo
17 3 0s | v §fuln 5 is | 40 lao0o | 5 | 50 100 |
increased minimum lot sise stetus quo nnexat ion-sewer line extens
18 5 8 10 12 5 20 50 75 3 50 100 100
status quo sewage line extension %grther ‘annexatiom @@
19 10 20 30 30 10 25 35 35 10 35 100 100
ncreased minimum lot size status quo hew reservoir
20 o 1 12 5 10 20 30 ) 20 40 65
ncreased minimum lot sige gstatus quo nnexat ion-sewers
21 S » 7 4\ 15 25 5 15 0 40 5 20 40 60
jincreased minimum lot size establishinug_t_'« olation si annexat ion-sewage line ex
22 5 [ 10 12 5 15 25 40 5 20 40 60
ho road improvement road improvement arly annexation
23 10 20 30 40 15 30 50 75 15 40 75 100
Helayed freeway completion hnnexat ion-sewage line exten/industrial development
24 2 7 12 25 5 20 35 50 5 25 50 60
Helayed freeway completicn Bnnexation-sewage line extenJindustrial development
25 2 7 12 20 5 15 30 40 5 20 4C 50
26 5 10 15 20 10 25 45 60 15 30 60 100
27 5 15 25 15 S 25 40 [ 10 35 a0 90
fincreased minimum lot size
28 0 1 2 3 2 5 8 1. 2 7 1 15 25
29 0 0 0 5 0 0 5 1 0 .5 1 2
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There was, however, insufficient data concerning child yield for Morgan
Rill Unified Schoo?® District. Determination of child yield requires
data which will allow correlation between house type and school
attendance. A special cemsus done for the East Side Union High

School District in 1972 provided the information needed for amn accurate
child yield to be calculated in those districts, The child yield
figures for the Oak Grove School District, adjacent to Morgan Hill
Unified School District on the north were used to project Morgan Hill's
enrollment. It was determined that Oak Grove's yield factors were
sufficiently close to Morgan Hill's for this first projection effort.
Should a more detailed survey of Morgan Hill Unified School District be
conducted in the future, present projections can be modified if yield factors
are found to be substantially different from those of Oak Grove,

The yleld factors used in the enrollment projection appear in Table I-«M=2.
Because the district's current housing stock will likely be eclipsed by

new housing, it is important to assess possible housing stock changes which
may affect child yields It was found that a useful tool for that assessment
was observing the type of housing in both larger and nearby jurisdictions
which might give a clue to future trends in Morgan Hill.

The current dwellinz type mix as compared with the county, Milpitas and

San Jose is shown in Table I~N. Here the district's percentage of single
family houses is the highest. As Morgan Hill Unified School District becomes
more urbanized, its proportion of single family dwellings may decrease.

This trend is indicated by construction occumwing between 1970 to 1973.

Table I-J is a tabulation of single family units occupied and multiple family
units constructed from 1970 to 1973, During that period, 16.2% of the

units constructed were multiple family, while 83.8% were single family.

1f this pattern continues for several years, the proportion of single

family units will decline still further,

Construction trends in other parts of the county substantiate this conclusion.
Between 1960 and 1969, 43.9% of the new dwelling units authorized by building
permit in the county were of three umits or more. In San Jose, 30.8% were

of three or more units; in Campbell, 52.97% and in Mountain View, 83.3%. The
experience of these last two citics is without question atypical. It is
extremely doubtful that Morgan Hill's proportion of new multiple family
dwelling units will ever reach that magnitude., Campbell and Mountain View's
experience, however, clearly demonstrates the great demand for multiple
family housing. Even more significantly, their experience suggests that

as urbanizatioi. proceeds and the amount of vacant land Is reduced, new
construction will follow a more dense pattern,

Physical Features and Employment: Implications for Growth

Physical features have had and will continue to have a considerable
influence on the location of new housing, Attractive physical
surroundings such as mature trees or nearby streams, heights with a
commanding view, topography which allows easy access and freedom

from hazards of flooding and earthquakes are the dominant attractions.
The great natural beauty of Paradise Valley, for example, has
attracted considerable growth. Se'renteen new homes were constructed
there between 1970 and 1973 (refer to Table 1I-J).
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TABLE 1-M-2

Morgan Hill Unified School District
Yield Factors

Grade Dwelling Yield Value (childrem per dwelling)

Level Type* High Medium Lov
1 SF 0.1112 0.0957 0.0802
MF 0.0662 0.0381 0.0100

2 SF 0.1036 0.0874 0.0712
MF 0.0788 0.0476 0.0164

3 SF 0.1099 0.0932 0.0765
W 0.0662 0.0381 0.0100

4 SF 0.0978 0.0817 0.0656
MF 0.0927 0.0571 0.0215

5 SF 0.1035 0.0871 0.0707
MF 0.0496 0.0262 0.0028

6 SF 0.0813 0.0666 0.0519
MF 0.0583 0.0310 0.0037

7 SF 0.0814 0.0670 0.0526
MF 0.0426 0.0214 0.0002

8 SF 0.0793 0.0652 0.0511
MF 0.0426 0.0214 0.0002

9 SF 0.0623 0.0498 0.0373
MP 0.0426 0.0214 0.0002

10 SF 0.0558 0.0441 0.0324
MF 0.0433 0.0214 -0.0005

11 SF 0.0559 0.0437 0.0315
MF 0.0275 0.0119 -0.0037

12 SF 0.0445 0.0340 0.0235
MF 0.0415 0.0190 -0.0035

* SF - single family
MF - multiple family




TABLE I-N

Morgan Hill Unified School District, 1970
pwelling Type Mix and Comparison with Other Jurisdictions

Single Multiple Mobile

Femily  Family* ~  Home
County Average 66.9% 30.3% 2.8%
Morgan Hill U.S.D, 90.6% 5.5% 3.9%
Milpitas 82.82 11.9% A ) 3
San Jose 70.0% 27.9% 2.1%

* Two or more units in structure

Source: Profile *70, a socio-economic data book for
Santa Clara County
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In study area 27, the Jackson-Holiday area, an exceptional view and
remote setting have attracted growth. An example of an area where
physical characteristics are an impediment to growth is Study Area 2;
or the Calero Hills area. Here periodic flooding prevents extensive
residential construction.

A second major influence upon the location of new housing is the
proximity to employment or the proximity to transportation facilities
that allow easy commmuting. At present, employment opportunities.
within the district are not extemsive, New migrants to the area
vill most likely work in San Jose or neardby cities, and thus the
commute pattern of dietrict residents will be to the north. This
pattern will continue unless major new trends emerge in ome or both
of two aress. The first could be the introduction of new esploy-
ment generators in the district wvhich would reduce the necessity
of long-distance commuting. The second might be changes in the
commuting patterns of residents brought about by shortages of fuel
or restrictions on travel to improve air quality. This second
development, which might retard further growth in the district,
could be mitigated by improved mass transit facilities.

Recommendations for Future Data Maintenance

The existing body of data concerning the district's socio-ecomamic
conditions, its construction activity and trends, migration patterns,
and other significant factors is by no means complete or comprehen-
sive. Morgan Hill Unified School District is not unique in this
respect. "Insufficient dsta” is the inevitable lament of social
scientists, economists, urban plamners, and educators who attempt

to better understand and manage our complex social system. With

this in mind, it is essential that new data be collected, that

its deficiencies be noted and that plans be made for better data
collection in the future.

Past settions of this report have presented several tables detail-
ing certain socio~economic and housing characteristics extracted
from the 1970 U,S. Census (these having been factored to the school
district boundaries which do not correspond to census tract -
boundaries) and from the Harrington Housing Reports. In this
section, selected statistics from Profile '70 are presented in
Table I-M-1 (Map 10, Census Tracts, 1970). Profile '70 1s, in

turn, a summary of selected data from the 1970 U.S. Census with

an added analytical framework allowing comparison of some data items
with other census tracts in the county.

while the earlier tables indicated the characteristics of the dis-~
trict as a whole, Table I-M-1 shows the composition of census tracts
within the district and allows a finer grained analysis. An example
of the kind of analysis possible with data describing & smaller

area is the significant differences betwaen census tracts 5123 and
5124. Tract 5123, which includes most of the City of gen Hill,

is ad jacent to tract 5124, which includes San Martin. comparison
of these two tracts indicates that 5124 has: (1) a greater percentage
of pecple with incomes below the poverty line;

&
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1.4

(2) a greater percentage of people 65 and ovex with in§omes
below the poverty line; (3) a higher percentage of unemployed;
(4) a much greater percentage of old housing units; (5) a greater
degree of crowiing; (6) a much higher fertility rate; and

(7) far fewer federally assisted housing units. Such information
is invaluable in efforts to isolate social problems, gauge the
effectiveness of proposed solutions and determine the direction
of future efforts to improve conditions in various parts of

the district. > '
Despite the relative usefulness of census tract data, it is highly
desirable to have data for a much smaller area. Each tract
mentioned above cmtains over 21,000 acres; and as growth continues,
it will become increasingly difficult to isolate problems at a
level which allows effective problem/solution analysis.

The study areas established for the Morgan Hill Unified School
District analysis have filled this neced for a smaller level of data
collection. But, since the census tract is the smallest unit for
which data is currently available, it is, at present, impossible to
develop data for the study areas., It remains the task of some
future study to gather data at the more useful study area level.

Projections

The results of applying development estimates against available
vacant land slated for residential use appear in Tables I-0, I-P,
I-Q and I-R. As detailed in section 1.2.5, the development
estimates have been formulated into three land use alternatives
and, within each land use altermative, three alternative growth
rates have been applied. The result is an array of development
alternatives at five-year intervals from 1975 to 1990, These
altermatives specify the number of new single family and new
multiple family housing units that will be constructed during
each of the respective years.

The totals presented in the tables are cumulative. That is, the
totals for 1980 include those new units built by 1975, plus those
built between 1975 and 1980; the totals for 1985 include those

new units built by 1980, plus the units built between 1980 and 1985;
and so on. Figure 2, Key to Projection Tables, is a guide for
reading the .tables.

Table I-S depicts alternative D, or what is called the "most
likely" alternative. This represents a composite of all nide-
"possibilities’” for development (three growth rates applied
against three land use patterns resulting in nine "possibilities")
which is judged to be the most likely pattern of future growth.
This "most likely" alternative was chosen by the Planning Resources
Office staff through individual examination of each study area,

It provides a more manageable tool for assessing the implications
of the projections generated by the study.
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Altemative D can be used as the "working estimate"” for school planning
activities. As such, it can be modified to account for changer in public
policy by merely selecting another of the "possibilities' deemed more
likely to fit current conditions.

The "most likely" patterns chosen for Study Areas 5, 7, and 8 can
demonstrate both the method by which an aiternative can be modified, and
the importance of periodic data updating. Oceanic Properties owns and
has proposed to develeop parts of these three study areas, When the "most
likely" alternative was chosen several months ago, it was predicted that
Oceanic's development proposal would be approved by the San Jose City
Council. Such an approval would affect development in the sufrounding
areas (e.g. , Study Area 6) and the net result would be a high rate of
grovth. Since Oceanic has withdrawn its proposal but has expressed its
- intention of 'resubmitting it at a later date, the "most likely"

— development pattern for this area will need to be reassessed when firm's
intentions are known and when the decision of the San Jose City Council
has beeh reached. If the development is indeed approved, it might be
appropriate to "slide" the projection date ahead, It will also be
necessary to examine the-size of the development Oceanic resubmits and
alter the magnitude of the projection accordingly.

Table 1-T is a sumary of the total number of dwelling units expected in
the entire district for all the development altermatives. This table
represents the total number of units; that is, the existing number of
dwelling units as of the end of 1973 plus the total number of projected
new dwelling units. (The number of existing units has been estimated as
5484 single family units and 632 multiple family units,)

2.1 Update

The long~term usefulness of the projections made in this study depends on
periodic re-evaluation to account for actual development. The "updating"”
of the study's projections must accomplish three objectives., First, the
information base used to make the projections must be brought up to date
and made to reflect new conditions influencing development and changes
altering previous assumptions. Second, the actual, development which has
occurred since the projections were last made must be identified and
compared with that which.w®as projected. This provides both a new base
from which new developmént will be projected and feedback indicating the
forecasting procedures degree of success, Third, the updated information
base must be used again to producc new projections of future development,

Figure 3 presents a flow chart of onc set of procedures which could be
used to update the projections. It details both the steps and sequence
required for the up~date procedure. (The numbers appearing by each of

the boxes comprisiny the flow chart correspond to the numbered steps o
below).

1. Step one consists of updating the body of information detailing the
amount of acreapge in cach residential zoning category, and in each resi-
dential land use catepory specified in the general plans. In addition,
the densities (in dwelling units per acre) appropriate to each residential
category must be reviewed for possible changes. (Residential category
refers to single family or multiple family units under zoning and low,
medium or high density under general plan).
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The procedure for detvimining the co-cont roning and general planafereages
is as follows;. '

77 (a) Determine if rezdiingd {To or 3o restdintial zoninyg) or general- -
plan changes have boer wade and, b chich jacisdletica the changes have
occurred (either Movgam Hiltl, Sun Ju.v- or county). If no changes have

--occurred and the densities are-as Lefore, fhis catire step.can be . .

——een o emreds T Yaquiviag cae the arpropriate plannieg department -is- the besto oo -
- means to determine if chanves fa conduy or the gencrad plan hnv$fbﬂen made,

(b) Obtain a copy of the new poueral plan or zoning map. In the case of
Morgan Hill, the entire wap «ppest. on one sheet and, cas be obtained
through the planminy dujpari-wu!. o In- the case of San Jose and the county
the general plan-maps can ulso b ottainad at the appropriate planning
departments. Zoning changes st be pinpointud in order to obtain the
appropriate zoming map since ooth $an Josw and county zoning appesr on
a serfes of 500 scale wmaps orranged in a gride . (A key to these standard
 maps camn be obtainced from County Public Works, 1555 Berger Drive, San '
" Jose.) Zoning waps for San douo e awailable from San -Jose Blue Print
Service and Supply Co., 835 W. Julian, San Jose, County zoning maps are
available from the Couvnty Planniui Department. :

-

(e) After deterwining the leo tion aud wtent of zoning and general plan
changes, determine the noder of goren affected by the change.  If the
shape of the chanped area i: -+ +-ctangle or trapezoid, the acreage can be
calculated by measuring the arca aud using; the avpropriate formula. If,
however, the arca of chaage is freepularviy shaped, a planimeter can be
used to measure the acreage or . orid she-t can be placed over the area
and the number of squarus-—cowunted,  {ihe size of the squares can be
converted into acrus at the apprupgsiate map scale and thus the nuuber of
acres would be the number of . sare. muitiplicd by the acrus per square,) &

}
(d) Once the acrwnqv}jﬁsuvm.%xxx temn calontated, enter the new value in
the appropriate land us- ¢itwyvoy aml for the appropriate study area.

2. Step 2 involves dectermining thoe nuwber ol dwelling units that were
actually constructed from the =0t of tie srojection period to the present,
(This step can be done civiher copucienily with, or before, step 1.) The
first projection provided au cstin:te of the housing stock as of the end of
1973, The estimate wis for the ontive district with no distribution by study
area. 1In the event thal - v, ot the district is performed, the pumber
of units in each sfuds a1 con - determined and this information can be
added to the data bast. ! prowoni, vty the incremert of new housing units
expected in the future il thoordar oL vrits constructed over the past
three years is availavl: by - 00l arc e SO '

The new wnits actually couctioee ted o m b decemmined by using the Harrington
Housing Report: which +dre awiiliahic tor otijce use at the County Planning
Department or the San Joue Piassing, niartment,  (The first prolection

effort utilized the Harriu -0 Beportan) A boetier procedure, however, would
be to obtain the numbey ar! Yoo o ion of new unfls directly from the appropriate
city or the county ayency, Tt will e necessary for the district to arrange

a formal aud coprinuwuc + oo~ o e i1 this technique is to be used.
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Such a procedure is highly recommended since the data.would be more accurate,
would be obtained more frequently, and would provide more informatiion than
is available from Harrington,

In addition to the number and location of units, £t is necessary to obtain
the acreage that the units cover. If the Harrington Reports are used, this
acreage estimate will have to be based on the type of unit comstructed., If,
. on the other hand, the number &I units is obtained directly from the city

" or county, it should be possible to obtain a reasonably accurate land
acreage figure, especially in the case of large subdivisions. Moreover,
the city or county can provide an estimate of the amount of land taken up
for roads and utilities. This information can be usad to provide a better
estimate of the amount of land to be subtracted for this purpose when the
next projection is performed.

The final task in step two is to sum the total amount of land built upon \\
in each study area and subtract the total from the stock of vacant
residential land available for future development.

3. Using the information gathered in Step 2, the initial projections must
be revised according to actual experience. For example, if it was
estimated that 50 new single family units would be constructed in a study
area by the end of 1975, but only 40 were actually built, 10 units would be
subtracted from each projection made for 1975 (which now becomes the current
base), 1980, 1985 and 1990. The projections for the latter. three years will
be re-examined in the .light of current conditions later im-the process.

4. Next, an attempt should be made to identify the reasons why the initial
projéctions were off the mark in light of actual upits built., Admittedly,

if those who update the projections were not involved in the initial study,
this appraisal will be difficult. Even though the "critical development
factors," upon which most of the projections are based, are documented,

the qualitative judgments made on the basis of these factors are not available.

However, it should be possible to assess which factors influenced develop-
ment. In each study area, these factors may be those initially identified, -
or, they may be new unforeseen factors. The influential factors might

also be intangible "market forces" which produced a demand for housing

that the characteristics of the study area satisfied. These too are valid
items to document. In short, a cookbook approach camnot be used to
prescribe all of the information that must be gathered. In the final
analysis, the judgment of the projector must be trusted, since the judgmental
approach is at the heart of the forecasting tethnique used in the study.

The extensive data gathering procedure is designed to help the forecaster
make the most valid estimates possible.

5« Step 5 repeats the procedure followed during the initial projection
which identified those factors which influence the rate and extent of
development. The first task in this step is to review the critical
factors identified in Table I-K and to determine 1f these factors are

still relevant. If so, the information must be updated to reflect
current conditions,



7 In-'addition, -new factors need.to be identified. While there is mo e
- .. prascribed hethod for accomplishing this task, it may b helpful to review

section 1.2:3, Alao, see Table I-U for a listing of agencies and . .
. individuals who were helpful in obtaining data during the-initial study.’

-0 Finally, the information gathered in Step 4 must be integrated into the

- eritical development-factors: —This- ts the- Yexperience factor*ssghe T
" reasons why the projecrisas were off the mark. ‘This task, of Geurse, can -~
-~ only be accomplished if some ¢onclusions were reached regarding the - 3
. F  inaccuracy of initial projections, - AT S L

' 6. Step six involves the identification of “extdrual” constraints/stimslants. R

» - In the first prejection, this task was not performed in a formal sense.
e Thg task involves an agssessment of cond{tions which, while imposed frem
.7 . ,anarea outside the district, would nevertheless have significant fmpsct . .
... - .. -on dévelopment. The boundaries of this "area" might be set at the comnt =~ =«

7 level, Examples of these conditions might be regional development o e
..~ policies emanating from ABAG; high fintérest-rates which depress the . . . 7.0 .0
- housing warket; fuel shortages which change commuting patterns; or :
.~ national. land use policies which require action at the local level.

- - If any such factors can be menEified', they would probably serve as overall -
-+ indicators of whether development trends in general will be high or low.
-+ - 'Although no formal attempt was made to. assess such factors in the initial T
. ... . study, one factor =~ the "emergy crisis” -- was discussed. While it was. ¢ -
#meoweeo o - obvious that the "energy crisis" would have some effect on future develop- = ST
T oo Tment, Planning Resources Office staff felt that it was impossible to make .- .
© - any meaningful assessment. In the future, howevér, there may be sufficient
~ data available to justify consideration of this or other factors.
77 7. Step seven involves assigning factors to study areas. After the Yeritical
development factors™ have been identified, they must be assigned to the ;
~study areas which they are expected to affect. A tabulation such as
used in Table I-K would be a useful means of organizing this information.

77 . In Table I-K, two levels of "significance" are used to assess the impact
of development factors on study areas ~= a "most significant” and "less A
significant” measure. This reflects the localized nature of most of the .
factors fdentified.

8. Step eight involves estimating future development, At this point, all
. information collected thus far is used to make a Judgment regarding the
percentage of vacant land that will be developed in each study area. The
procedure followed in this step i1s to arrange a set of three conditions
for each study area which represent high, medium and low ratecs of growth,
(for a better understanding of this procedure, see Tables I-L and I-M).

In some cases, there are no factors which correspond to a particular
growth rate. In all cases, however, a high, medium and low rate was
estimated for each study area in the initial forecast. The "estimates"
were made by a Land Use Subcommittee composed of district residents who, . .
because of job or other experience, were knowledgeable about the district's N
development potential,




PO A 1 e Provided by emic

: ° | 4
. M a
..9 : _ M o
P ﬂ,._w S : _ﬂ,w: C w P ‘af%upy> few paylroads STENPTATPUT YL x
R e .____” e . i |
uoyI9S msaWﬁNw&. N unwsuawmwa muwcawﬁm a“zaou gagy) ejue§ ‘ adols
o o Sl ﬁaoﬁuunmn mﬁa:ﬂm ‘o8 pue 11TH deBaoy jusudotanap {BTa380pU]
oS 4
. : H LS N Lt . :
Pt Lo A@._ ._a.axuossuwaaam «o.wummn *D°3°S $snaop
A mp; : © IRIGNd AsOr YES Is®IoM d11qnd [1TH ueBaop sjuameacadu} peoy
: foebn ) : L ; , . o i
. L nxunw%uﬂwnsm_womqunmn £3uno) e3el) eiues : jusmdoparag aodayy
mﬁmﬂaaw.uumwvauxw‘ Wu:waummnma fujuuerd £3uno) vaeld eiues gyuey 5713d98 VO WNTIOIBIONR
4  tiroisaeq . ' ‘35323970 283ep pus 10Au0D pOOld *D°D'S aroazessa sy
M w w ﬁwmrasunwnﬁn_wﬁwnaswm £auno) eael1d ejues : , uoyisazoxd uleid pootd
o I Hﬁﬁu_ﬁﬁan ;,,wv. uu«aumun nmuqa pue 1023u0D poold “9°9°s £1ddns 1338m poaocadm]
o ‘mmuooum_hpwu. ~raeg! ‘Suyuuer 1§ tadag wﬁcﬁﬁ T11H uegacy 8UOT IEXAUUY
m w;wc:ow uounw«m C M ‘ncaau3ﬁamn‘wc«chﬁm Kjunon eaern wiuves 2218 307 wnmyutw paseaxsul
nmom vuwsuﬂx .ummcﬂwﬁm anao o _.th”wunwmmmnhwuuownoo mmxuom atrand L0119 : A11oede> jusmieaal aBemas J93eaxH
uuﬁasuuwamxaowuuvuc wowﬁm W _ 2 SHAOM
oL uumcumnm huﬂu : : Uﬂﬁnsm wwow mmm SENA0M Uﬂ_nam ‘111H ueBaoy UOI8UDIXD S3aUL] o93emss
R mmm  :H_ , _. .w" : mxuoz u«ﬁnsm B80[ ueg Aemaa1y AayyeA :u:om_
| ﬁ wra”_« a N uuﬁuunqn uwumz.vcm acuuﬁou voaam ‘n*n*s umasa>oums~ %3313 Iaysid
T . um:ncwn:vmwxfww o R qw : uswsuuwman.mdﬁscuﬁm BS0[ uevg sjuswdoranag sayizasdorgd >yueadQ
tmw«m«>ﬁn\~wavm>ﬁvcu o Z5ua ﬂ (€21 nas) ucuuwm_ucwsna~m>ma 12913111)
“Mm |  gadan0§ uO}lemIOIUT
vy . .
| | L o I8V
_ ’ v i w
: ; ; | ; M RS,
m ' b >
A : . : L




,9‘ Step nine tnvnlvas calculntins new dwellinss. 'me Mfomtich sathered
“oooo o insteps L through 8 ‘becomes the input for the Land Use Computer ?rogrm;
e e ! a program, writtem to facilitate the .extensive cmmums favolved
T in this, the final step. For a -detailed aaq:lmti.m of the&progtan, r.he
-reader is referted to mmm nocmmm\m. h .

““E the nev dwelling mifs“'of"iiﬁe‘ t‘ype (gg_mgf et

'me fcmlas used in' _ 16ig

'single family or mltiple family) for ome land use pattern (altermatives ot
oo v Ay B or Cecrefer to 1 2. 5) in one. sr.udy area», and for one projec:m .
STl are as follows. sau, T

R 1’-- () - (Ap (Pn} = Av S

Hhere AT = total acres; 3‘.n é&&h hmd nse estegory for dtich there :ls
: a uniqne density,

wn T
- « . o

R rn percéntase of the study ééea uhs.eh 1s esr.mr.ed to beal:eady o
2, (AV) - (AY) (Ps)”'a. o ' - o %
' ' Hhere Ay = acreage mﬂable for developnant
Py = percenc allotted for streets, utilities, etc..
AN = net: developable acres : |
s mm @) =0 . LT =

Where Ap = net developable acres

D = density of developmeat (dwelling units per acre) -

Pp = percent of vacant land that will be developed by projection year :
DU = new dwelling units .

Each of the three equations above must be repeated for all residential land
use categories, growth rates, land use altermmatives, study areas, and pro-
jection years. Because of the numercus repetitive computations involved,
the computer program speeds up the process enormously and allows much
greater accuracy.




 NOTES FOR TABLES I~V T0 I=Z .
) _“1'.' sr - stngle fanuy Y

AR - lgriculmm-mﬁmtial -
_MF 1o =~ maitiple family, low . danstty .

.7 Hill Dev. = hillside and open space develogmeut a
" Low Den = low density (same as single family)
- . Med Den - medium denstty {multipie fanily)

—ai nen Msh éensity (m!tiple fmuy) .

o7 "mlag" < lend losated em less than approxmately 10% slope
o --_sﬁf-'-*** L “Steap lm& loeated on more thsn appmimr.aly i@'& slope |

LT 2; Sae 1.2.5 fer detaﬂ.ad uplmt.im of glr.amum.

3, Subtraction Factors - sssumptions mada. regarding:s .
- £1) tbemn:cflandinenehamdyamalreﬂdymuupm,
o o (2) the portion talnen up by streets. ut:ﬂittea, atc,
Y W Parcent ef amdy area alraady émloped as of the ead o£ 1973,
5, umrs 1 through 22 correspond to Tahlel-x Smdy Area Aeraases. T
.

R L
A—— .
-

~. MEH1 - multiple family, high: demsiry T T T T T IO T



st

s

2 iu i

-

. {
e I ] m ey 62
sl el : sz} v z 9 82
B 1E & S B 4 : st v ¢ 12 ) 02 9 |2 Lt
s 18ttt ; | o1 | ¢ 4 91 LN Y 92
2 B R - | ot s | 2 v | ¢ 174
R ‘ " ot | s, 91 v | ¢ {4
- S R 7! _ o1 | ¢ N Y X4
- § X7 | ! . ot | s | ¢ | 9t v | L | -2
N N P I e L ot | ¢ 9 | ¢ 12
o ]st ] 2 ' | v v 02
LT S B 4 1A IR 14 : ot s | z |9t v | L 61
ENE 2 B S 4 szt | v ! s | ¢ ' 81
st : et | vl ¢| 4 * Lt
sl st | : : - o1 s |z | v | ¢ 91
g ot m HTANE Y : 9* (41
1 T : T AN DN ° €1
s} M (AR R A _ 4 zt
AL RREE [ 20 RS z° by s g 11
RS B [ 0 B AR 1] ¢ 1 ot
Ao st ] | AN A 6
et o Qs |2 | : ey SL® v kL g
1S SR I (1 R B A ! N AN LA gL" v EL" L
ot} | | " %" L | 9° 9
R o RTANLY L '3 s
BT SRINE I {1 A N . e L X Y
. | 1 L Y £
Y L v z
1

e

fNN‘

0Z

I o

3G

41

K]

11

01

6| 8

| e

L3ysuaq

8axy
Apnis

__‘_Mﬂnu-awuus nma g1tun Buyrisap)

i suoyidunspy K3ysuaq

B

IC

Aruitoxt provided by Eic:

r



[~ )]
o~

o st .

st* st | | qstjsu 18 sT°
1 340 IS S st st ¢t*{ st otc| . {sto
g1 jsttf. , : ‘ ot st f st ¢t GT*
2808 N1 L B 1 . g1° ot | st | st ST’
U : X ‘ s1 ] o1} st 61 61"
R S S N 1A% B Clot | st ¢l
R B2 0N FEEEN S s1° ot* st suf st <1
co _ A gt* z* o1° | s1° 15
120 1 i B K1 A0 K140 B ct*
gr- |t o} qst]st| or*jst ) sty st c1°| ¢
ste et | o4 {sttler| g1 f st c1*
gie st | o | i Csrc|et|st Rk €1°
[2530 K1 5N NE SENEE CURN SR P o lott et tere| st €l
sretstt o o) , St ¢1° €1
st} ] | ] - lsvfsit . . c1* 02°0
(5 K14 RN I Jste |t o 1" 10°0
st fstel | ] et fst| 61" 10°0
EL100 SV R R I 5100 ¢’

fstefer-| | ‘.| {stofsv 2 16
c1° 1.1 | ci° | | _ ¢1°
£ Ol K B . | E198 R 190 BE B 2 _ q1*
(188 1441 st sl | e <1*
SUREE SRR R N 13 A ¢1*
1 gt | st z | c1°
st st ) BN I A8 R I A st°
15t | | g o jerye T , c1°
st | I st sty et | 2 . s1°

> o)
o~

™~
o~

3
-

O
o~

vy
&~

5
o~

.

.

~N
(2]

*
a

N ONNNNN~
L d

—4
o~

*

@
~

»

LN NN~ et et ™ O ~O 0O
*

(e NoNaloNeNeNoloRolNoRalile)]
™
o~

O
-

OMOUVMOO QOO NN IN
*

=

™~ ©

-t pd

o~ o~
T
— &
c o
LA
ot

NS
o~ et =t

o
L}

o~ N
-
-
-t

oo

o
-

.
o~
o

20’

L]

uy

(=]
ANP‘Q“‘!@N&QB

NN NNNNNN
L d
O
-t
L d

Aot Ter T et il [oi] 6]€ | ¢ 9[c |7 |¢€|2]1opdorassal easy
: : ‘ Lpeaavy| Lpnas

: T(g) 337 ‘S9TITITAN ‘8399335 X6} Pa3IdRIIGNS uBdIB , Py
. : e i . i (5
| u;_,Anvwauouoah.nn«uuquuaam |
, | CoAel FTVL

Q
ERIC
" 'Full Text Provided Bll:

E



" 4

- (2) ..ﬂ.r AALL

VRHALIV

(2) .Y, 3ATIVNYALTV

g 00002 _ 0099Y9 62
: 0Ly | sE2T | : 011 SL2Z oz9c | 82
0Ly scz1 “ <9 0091 ] s¢ ousi| 699 09%¢ Le
“ 1 son | oY oev joze 00z | uSL 0SLt 92
: 0se 0%t 002 091 S9TT} §S¢ 0L12 5z
; 14 009 gLs 001 0%01§ 081 0£02 \ 74
: 114 oty | oot 0ey | <ot £601 €2
“ 0z cYe.  SlL gy 0z ¢8y | <8 $£02 44
m .| oo9g b 14 06% S90%} S1 058S 12
"{i08et | 0081 0081 000% | 02
St g9t | ozw . ooog 0%¢ 0s g 089 4:19 ozcz | 61
ogi | ozt * 0LE 061 00L 14 81
hove o | 00§ 0z _ 061 Q0% 3§44 L1
: ¢¢ § Sel 089 <1 S6z | 081 91} 4 91
S b 49 | 0£9 SYE 0%1 szt 1
69%e | <82 . <82 0086 | %1
10964 | ¢801 ~ €801 ooozd €1v
G1LT | <89 . . €89 0%9% Al
.0%8¢ §292. | sLt GLY 0S€9 | 11
‘0%6 - | OEE pogz | 019 M ote 019 | 008} OI
| 0009 0009 | 00994 &
‘o118 | oze 0GEC N 0zz | osee| 0%907 8
0092 | otS 000Y 0£¢ 0009} O0f1L L
| 064 009 06¢ 009 06€1 9
‘69 6191 DSy ¢191| o0$v | o812 g
. a 68 G2 cL8 14 oLt b
! se91 | os1 o€ ce91| ot Se61 £
06T . | 0L2 gel 0§91 0L2 0591 | 0562 z
00% §961 1
o 4! k% SR AR
1 jdesas | vetd:fi 2zt | 11 J ot | 6 8 t |9 : v € Z LI Bl B
TH i #oT JW| w01 Hi|des1guyIeld UVdaalgIqanld dSjued PH|USQPIN |uaqmoT (ASCTTTH IH 01 K av gs | t®3ol | Apmag
« . 1833u Tuo2

2

23121810 100Y3S PatITun [T1TH ueBaol

(1) saBeaxoy eeay £pnis

¥-1 F18VL

Aruitoxt provided by Eic:

E\.



¢ 1t 1s ]|t |s o |{s jo o o o o 009%¢ 62
Malez irfje st s bz (¢ s v jz 2z }o 00€z’ | 009 82
~1o6 |69 se |09 {0 | sz | se sz jst o1 }s | 0o¢ | 00% 0L91 | L2

ot} 09 | 0z |09 J&v ] &1 | OE‘§SZ }oO1 |ST | O1 | ¢ con | 0y 0%1 062 92

os [ov | gz (o [0e {21 voz st |2 |§ 16 t¢ 0%¢ 00z | 0Of 071 74

09 [0S | se|os [sg |21 fs2 0 |L£ €& |S & 009 0%9 -

oot | sz | ov)se |05 o | ov joe oz |ST | ST | Ot N Nils 08¢ £z

09 | et loy }sz o1 oz st |8 |S |6 S %umnq , ¢L8 < A4

(119 +\ gzlow toe [ 61 {ozfst (¢t |s | 9 $9 069¢ | 1£4

¢9 Jug | et oy |D2 JoT Jo2.jO1 (8 [|S ]S < ¢8 0s¢L 0z

oot} cc | oc joor }ise Jog }sejsz |oz ot ]or .01 00€ 08L | 01z 002 61

oor| 6¢.{ 21 foO1 | 0S gOT | 05:|0Z |8 |6 | |6 09 oLz | ozl 061 81

0oL | cot{ TT fOOL Q7 [ TT [ @S sl [TT S (S | & | seot 0601 L1

o6 jsc |zt | o9lcz ot fsz st |8 ¢ |¢ |¢ 119 ¢et cze 029 91

or {ov | oc)] ov|sz joz [oe-Jst tor |Oou |§ |6 081 0cs St

v e bz 1¢elz 2z 12 o fv |1t |t j¢ 0S6% o1

A I Y L |9 ¢ 1€ Z [/ 1 1 1 009¢ 0ot1t £1

oz [¢ | v |otfy le: J¢ |z (e |1 1 1 008z | 0I% 21

et lotlot| ¢ |z |z ¢ o jor Jo o |¢© 0009 11

og [ s¢ | sc] sezloz oz |s. s s |o o |oO otLe | sis 01

z |1 s |1 19 o |s 1 o |o 0 0 0SHyy 6

or |¢ ¢tz tlg lz o |z (e {0 jJo |O 0¢l owLy | sve | 8

oc ot ot |otis - {s g o o o {o |o 09 008 ozsz | ¢

. os |oz oz} sz Mm g |t 40 |0 [n |o {o 00¢ 9

06 {06 09| SL]Os Oz [s7? |o£ [§ 2 2T |1 9

¢e. sz {se| ez jzt o1 & |z joa Jo |o 0€1 06Y 06 v

¢¢ |sc {sef 2z wm_ zr ot |s |z [0 |o }joO 051 12

oot| 09 |oz | osjoc o1 foz s e |o Jo foO 0s* z

oot | oot| ootr| oetf.oor {00t joo1 :joot |og {001 | 0% |:ST . 1

) ) i : ' LA | 44 Ué [ 4 sl Zl 9l

TH| paR} a7} TH w 0] .mﬂ pa |moT ] TH} PR | 407 daaig 1e1d | dasag | aeid |-daaas 1014 .nmwu_q

! : : pPN3Is
_,, uagpan) uedpaid usqmo uagmoThaallTH]ASAT1IH
) o _ ueid [e1ouUdd
0661 mﬂmmﬂ 0861 €L61 T =
. : gsaBwaaoy eaay £pnas
(K=1 pue '1-1 837qel 031 123J3Y)
(%) padorsiag @q o1 uedep jo Axpumng (*3uod)

S zermmeavi k-1 T1AVL
I . : ’ Lo . .

SRR T ST e e

IC

Aruitoxt provided by Eic:

€
E
-
.
-



Addendum to ENSIM

Research Report Number Eleven
Project Simu School:
Santa Clara County Component

g .

- s

’ |
(Insert following page 103)

Projected enrollments, by study area, by grade level,
were inadvertantly omitted from the Morgan Hill Case
study, Appendix A. These projections, which comprise
the output of ENSIM in the Morgan Hill project, are
provided on the following pages.
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Program 1
Lend Yield
CARD 1 - Title Card - |
&
CARD 2 - Contrel Card
NCAT NTYPE NAREA NYEARS TPUNCK NCODE
e -
CARD 3 - Dwelling Type Names
pwelling Type 1 Dwelling Type 2
¥
Dwelling Type 3 Dwelling Type &

Dwell pe 5 )
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CARD & ~ Card 7 Format

CARD 5 - Card 8 Format

» .

CARD 6 - Card 9 Format
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CARD 10 - Title 2 ~ Alternative and Year Title

CARD 11 - Percent Land Developed (PDEV)

————. —

R R Study
/ ‘ Area Hi Med Low
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CARD 11 - Percent Land Developed (PDEV) (cont.)

o . Study
Area Hi Med Low

16

17

18

19

20

21

22

L 23

24

25

| 26

27

28

29

30
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Program 3

Dvelling Yield #A, Grades 1-12 Prediction
Data Collection Forms

CARD 1 ~ Title Card y
School District Name -

CARD 2 - Control Card

No. of No. of
No. of No., of Dwelling Study Punched

Grades Years [ﬁs Areas mtEc

-'—-—_-'-———-'._--—I---‘ﬂ—

N CARD 3 - Grade Level Title

“"
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Program &

Dwelling Yield B, Grade K Prediction

CARD 1 - Title 1

CARD 2 - Control Card

it o o

CARD 3 - Year Title

1
1

-
r——-.

HERSRENRN]

ERIC

Full Tt Provided by ERIC.
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Program 5

Dvelling Yield #C, Female Population Prediction’
Data Collection Forms

CARD 1 - Title Cerd

School District Name

CARD 2 - Control Caxd

No. of Dwelling Study Punched

Years Type Areas Out n_af mf‘]-x?ﬂ
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