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Foreword

FOCAL SCHOOLdistrict officials are now participating in the largest
-La school-building program in the history of the Nation. It seems likely
that this program will continue for at least a decade and that these various
local programs will invOlve the expenditure of more thkn $20 billion of
schooldistrict funds for new buildinp.

By tradition and in practice there is a great degree of local autonomy in
the planning and constructing of district school buildings. However, local
superintendents who are required to provide leadership in various areas and
who are subject to demands for various types of services often 6nd it difkult
to devote d suintantial amount of time and attention to directing building
programs. In most cases changing board membership also limits the experi-
enoes of board members in school-plant programs. School-plant progrAnis
of today are costly, and school officials seldom feel free to do much experi-
menting in school-plant construction at district expense. In general they
want to avoid repeating the mistakes they see in some existing buildings and,
insofar as possible, to avoid making other mistakes that might affect the
building efficiency or durability.

The setting up of long-range school-plant programs, the estiiblishing of
school-building needs, the selectiori and purchase of iites, and the planning,
Anancing, contracting, and congructing of new school buildings involve
many activities amt,some complicated processes. A lack of knowledge a
proper procedures or of the need for various actions at any stage of the-
program mai prove costly in terms of money spent or in poor conskruction
or inadequate services that may affect the future school program&

Load School. Construction Programs is designed as an outline to direct
the attention of local officials to variou, features and steps meriting attention
in phinning and carrying out a nhool-plant constrigtion program.. Plan-
ning, administration, and %instruction practices and procedures may vary
with buildings of different sizes or types of construction or with those erected

vii
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e.

under different legal restrictions or climatic conditions. For. many of the
steps or procedures in school-plint programs there are no certain best
methods or processes applicable for all buildings. Although not intended
as final answers to sgecifie problems on each building piogram, the sug-

getitions and information outlined in this publication should provide general
guidelines for planning the various steps in school building.

WAYNE 0. REED

Deputy Commissioner
of Education

E. GLENN FEATHERSTON

Acting Assistant Commissioner, Division
of State and Local School Syiterns
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Section

Introduction

Unit

Developing SchoolPlant Programs

QCHOOL-BUILDING planning and construction programs involve many
" procedures and steps. Proper handling of these various steps facilitates
the planning and construction programs and eliminates many difficulties that
may otherwise arise. There was a time when some school buildings were
erected as parts of community house-raising bees where simple design and
construction patterns were planned and directed by local residents 4diled
in such work. As school-building programs became more extensive, as
financing was handled on a community and/or State and community basis,
and as certain State and other regulations were developed for the direction
and control of school buildings, the planning and construction programs
became more complex.

Many school boards have had limited experience in_ planning school plant
programs and in constructing school buildings. Many of these school
boards have not found it possible or convenient to employ planning and
building directors who have had ex!ensive experience and trainipg. It is
true that most school boards employ ail architact who accepts certain design-
ing, planning, and other consuuction obligations. However, he does not
normally (and probably should not) accept responsibility for educational
planning, site selection, finanang programs, and many othetr problems that
are a part of the obligations of the locil officials. These local officials often
wonder whether they have covered all of the essential points in planning
and carrying out a school-construction program.

The following pates outline some of the problems and steps that merit

4
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LOCAL SCHOOL CONSTRUCTION PROGRAMS

attention in most school-building programs. While the various steps have
some sequential significance, they are-not always equal in scope, nor do they
appear in the same sequence in all school districts; consequently they are
not listed here in one, 'two, three order. In these outline summaries it is not
possible to cover every detail that wili apply to each school-building pro-
gram. In some ,programs the steps may bf ',divided into patterns different
from the ones outlined here. The intention is to provide a general list or
outline of procedures without attempting to advise on each procedure
involved or to provide specific solutions or answers to the many problems
and questions that may arise in a particular program. In most instances
procedure suggestions are offered rather than positive "do", or "don't"
statements. However, certain procedures or steps that have been developed
into generally accepted patterns may be discurd as recommendations. In
other cases where a statement or principle seems axioAatic such as the
one in surveys that "tabular data should be explained"it may be included
as a positive statement.

In practice the various steps and procedures in a building program overlap
in time. For instance, site selection, surveys, and educational planning may
be separated into definite periods of time and sequence or may be intermingled
in the procedures. Some of the procedures may vary from district to

district or even in the same district in different years. For instance, a

district may obtain capital outlay funds from moneys on hand; from a

current regular or a special tax levy; from bond sales; or from State,
county, or city grants. Some related procedure steps may be taken at

'different times during a program. For instance, some districts may first
set up a financing.plan and fit the program to the funds. Others may set
up the proposed building program and then attempt to set up a financing
plan. Even in the field of financing, the various steps or procedures may

be taken at different times. The setting up of a financing plan may come
early in the program. Voting bonds or special taxes may be done later
in the program, and the bond sales may be made at one time or at different
periods throughout the program. However, in this outline summary it

seemed preferable to discuss all phases of. the financing program as one
general area even though the various steps or procedures may be taken at
different times during the program.

Outline summaries of the various steps or procedures are presented as a
general or comprehensive overview of school-building prograths. However,stsome of the procedure details are applicable to a local b *ng project.
This study is developed as a general guideline in admini ring a school.'
construction program, but it is not designed to provide specific solutions for
each of the various local building problems. 4
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Section IT

The Study and Planning Phases

AS IS indicated for the various steps in a school-plant program, the several" phases also overlap. The following units indicate the general program-
planning areas. The study aa planning phases of a school-plant program
may cover a long poiod of time and involve the interests and efforts of nu-
merous people. These phaies of the total school-plant program may include
surveys of need; the adoption of a program pattern; and the developnient
of educational, site, and design planning.

Unit 2
Sehool-Plant Surveys

For many school communities the erection of new school plants is a
major undertaking. It is good administrative practice to be sure that the
total picture is available. Assumptions of need should be verified and
supported by convincing data. Many local scliool officials, interested
parexts, and others wish to know how to evaluate the existing school plants
and how to dkermine the need for new school-plapt facilities in their
communities.

The school survey provides one of the best means of evaluating the school-
plant needs. When properly organised, the report of the school-plant
survey provides an excellent means of informing the public on the local
school-plant needs.

A major school-building program should include or be preceded by a
. study of the present and future school-plant needs and of the ability of the
sciool district to finance plant improvements when they are wcessary.

*Y
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4 LOCAL SCHOOL CONSTRUCTION PROGRAMS

Many school officials maintain continuing surveys that provide data on
probable future school enrollments, program changes, and anticipated
school-plant peeds. In other cases local administrators make or arrange
for a survey, or at least assemble all available data to show the plant-
improvement needs jor a particular building project or a series of projects.

A. Board evaluation and approval of survey proposal and plan
Before the board of education approves or authorizes a proposed survey it

may be desirable to obtain information concerning the need, the probable pre-
cedures to be followed, and the results that might be anticipated from a survey
of school-plant needs. The persons providing Bush information may find it
desirable to:

1. Describe the different kinds of school-plant surveys, such as
a. Specific- for building program
b. General educational, including building needs as one element

2. Outline methods of making surveys, such as
a. Employing outside authority
b. Using local staff

Combining outside and local or with the outside authority providing
consultative and perhaps evaluative services

3. Outline the purposes of the survey, general principles to be °beam!,
organization, and costs of the survey

After the survey proposal has been reviewed by the board it may be
desirable to have official board approval of the proposed survey.

The following suggested survey steps or procedures are not all-inclusive
nor is it anticipated that all of these steps will be needed or applicable for
all surveys. In some cases certain steps or factors should be devetoped
fully while in other cases these steps may merit less attention.

B. Some of the types of school-plant surveys and the manner in which developed

1. Some types -

a. Continuing
b. Occasional or special for a particular building program

2. The scope of the sohool-plant survey
a. Statewide .

b. Limited to a district or area
3. The building-survey coverage

a. Part of a comprehensive educational survey
b. Limited to building evaluations and needs

4. Local surveys, direction and development
a. Made by the State departmnt of education
b. Made as a self-survey by the local staff indepentntly or with the State

department of education or an outside specialist serving as a consultant
c. Made by an outside survey staff

C. School population data as bases for animating school-plant needs
I. Census

a. Enunwration trends over a period of yean
b. Pupil census by age levels, birth data
C. Percentage of adults of child-bearing age

5
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THE STUDY AND PLANNING PHASES 5

2. Enrollments
a. Trends by y public, nonpublic
b. By grade levels, trends
c. Enrollment persistency4or period of years

3. Socioeconomic factors in enrollment trends
a. Industrial
b. Housing

Economic, as applied to local conditions . 1r
d. Local trends

4. Transportation and traffic as factors in enrollments by buildings
a. Traffr routes, barriers
b. Transportation facilities, school and other

5. Pupil locationscurrent by areas
a. Trends in housing developments
b. Use various devices for portraying density

6. Future enrollment predictions
a. By areas
b. By grade levels

D. The educational program to.be &mood
1. The school, organization, policy

a. Grade organization-m-K6-6, 84, etc.
b. Policy on building sizes, enrollments
c. Community and out-of-school use of school plants

2. Trends in the instruction program that may affect housing needs
a. Subject offerings
b. Class sins
C. Teaching methods

3. Number of teaching units
4. Classrooms needed
5. Special rooms needed
6. Other spaces and services

E. The existing plant
Building locations, with reference to
a. Need, pupil locations
h. Other buildings
C. Accessibility
d. Environment

2. Sites, sizes, availability of recreation areas
3. Building conditions, existing plant

a. Age
b. Safety
c. Repair and upkeep

4. Building capacities
a. Rooms available, capacities
b. Loading

S. Plant adequacies for
a. Program demands
b. Puptil protectkm and services

10l A imomary of plant needs
1. Total needs less capacities to be retained

Recommendations of needs

e a

C.
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LOCAL SCHOOL CONSTRUCTION PROGRAMS

Set up in a series of attainable steps
b. Show recommended priorii °cations, types, etc.

G. Financing possibilities
1. Existing obligations
2. Financial capacity

a. Reserves
b. Tax levies
C. Bonding ability

3. Possible funds from outside sources
a. State
b. Federal
c. Other

4. Anticipated tax loads
a. Assessed valuations, trends
b. Legal taxing limits, and possibilities

Preparation of survey dais for presentation
1. Organization

a. Separate into clearly defined sections or chaNers
b. Separate survey, factual, and descriptive data from survey staff recom-

mendations so that the board and other readers may evaluate separately
2. Scope and coverage

a. Limit the report to areas being considered or to those affecting this
survey

b. Cover all essential facts but omit nonrelated or extraneous matftrials or
comments

C. Organize proposals in some type of sequential stem and provide suit-
able headings and/or other markings to facilitate assimilation. Insofar
as possible tell the story in clearcut statements.

3. Presentation style
a. The basic survey facts should be presented Valid reliable survey state-

ments may be vital in building and sustainin . support.
b. If report is not too long, one volume laity If the report is too

voluminous for popular consumption, it may .desirable to ism a
condensed supplementary report that sets forth essential data in a
readable summary.

c. Tabular data should be explained.
d. Use of some graphic illustrations may help stress certain vital points.

# Unit 3
Board Review and Acceptance of Survey

1

The bOard of education is usually the controlling organization in the
school district and is the body which has authority to make official decisions
on politir matters. The school-plant survey should be presented to the
board of education for acceptance or rejection, before being presented to
the public. The board members and the administrative staff should have

to
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THE STUDY AND PLANNING PHASES

an opportunity to obtain an overview of the study and, insofar as they
desire, to make a detailed analysis of the various recommendations. In
reviewing the survey stud); the board of education may wish to follow a plan
similar to the following.

A. In reviewing the survey report the board may find it desirable to:
1. Obtain hasty overview of total study
2; Analyze the various steps by sections

a. View each part in penpective
b. Compare recommendations with board evaluations of need

3. Evaluate the various proposed steps of the program
a. Determine whether the proposed steps are in keeping with community

industrial and economic develo
b. Determine whether propo..Siée of progress is desirable and feasible

4. Make an analysis of the individual building-project recommendations
a. Note abandonments, demolitions, and major changes recommended

Determine that proposed building plans correspond with board conoept
of the future school organization

C. Determine whether proposed improvements are in keeping with area
population trot&

B. Board acceptance of the survey report

The board of education should allow ample time for a thorough study
of the survy report Irtirobably is unwise for the-board of education to
accept or reject the report until each member of the board has had an
opportunity to understand the general aims of the total survey report and
of the various steps or changes recommended. After the board has made
an analysis of the report it may then formally accept or reject, or it may
modify the report 'before accepting. This does not mean that the board
should modify the report as written by the survey staff but that the board
might make other recommendations explaining that certain steps are not°
feasible t the time or that the board feels certain changes should be made
more rapidly than proposed.

Unit 4
Board Adopts Policy, Initiates Program

After the board has accepted the survey report, either in whole or in part
or with modifications, it should start proceedings to carry the survey reoom-
mendations into effect. The board members should realise that this is not
solely a school board program, hut that the board as an obial body is
representing the people of the school community in directing a public
program of school-pIant improvements. The board has an obligation to
establish and announce a general policy, develop basic criteria, and to set
up general procedural suggestions. These should serve as bases for public

-

b.
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8 LOCAL SCHOOL CONSTRUCTION PROGRAMS

information and support, staff direction in planning, and as general guides
and limits on the types of program,s and school plants to be developed.

A. A board policy statement, to announce and give direction to the proposed
program, should be
1. Formally adopted and made public
2. General in nature, covering features or areas that may serve as goals

or aims, such as
a. Adequate plant 4acilitke are menial to a modern school program
h. Each child is entitled to a suitable environment in a safe school home

unity has an obligation to pnwide adequate school

In addition to policies the board should also set up a few basic criteria
to as guides in planning. These might be termed principles or

an guides.

B. Planning principles iy cover various areas such as:
1. The school plants mum provide a maximum degree of pupil safety and

health protection
2. Site sizes and arrangement should be ample for play and recreation areas

and for present and future school needs
3. School sites should be easily accessible to impils (pedestrian or bus as

per proposed plan)
4. Community-use facilities should be included in the planning but Should

not have preference over pupil-we facilities
S. The plant should be a sound investment, each part to have servke or

utility value, economical to operate and maintain
6. Each unit or part of the plant should be carefully designed to provide the

space, arrangement, and facilities needed for the activities to be rried
on in it

7. School plants should be adaptable to changing ;megrims and 1.1 ity
needs

\

The board probably should avoid publishing detailed outlines of praposed
procedures early in the program. However, the program may be delayed
or started in the wrong directiãn unless some desirable guidance is given.
The board should outline some general procedures similar to those sug-
gested below.

C Proposed program procedures, set up by the board may serve several purposes.
1. Instruct education staff to.

a. Prepare outlines of proposed educational program changes
b. Prepare detailed studies of facilities needed for each activity
C. Require that these be incorporated into detiviled timid specifications

2. Invite the public to siudy the survey and the proposed program and te
a. &iggeon means for providing information to the public
b. Suggest areas of public participation
C. Suggest ways to organise public study and support of program

3. Request fiscal and legal staff to prepare data on
a. Cost studies, tam, stn.
b. Fund-raising limits, legal restrictions or requirements.

homing.

pi
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THE STUDY AND PLANNING PHASES

Unit

Informing the Public of the
Proposed SchoolPlant Program

The public is entitled to information on the local school-plant needs and
the proposed school-plant programs. A well-developed, long-range school
plant planning prograT provides one of the best sources of public informa-
tion on school-plant needs. This program is of little effect when hidden in
the files, and may be implemented by a planned continuing public relations
program. The leadership of the local school officials is often so .planned
and directed as to encourage the public to feel a personal interest in the
future steps in the improvement programs for their schools. Even with a
well-planned, long-range public relations program it it sometimes necessary
for those in charge to provide specific information on needs and costs when
construction-fund authorizations are to be voted and at various other times
during the program. When long-range or continuing public relations pro-
grams have not been conducted, more intensive programs may be needed at
the time funds are to be voted.

A. Tbe school public relatimi Nov= should include information on school
buildings
1. The schools belong to the public and the peOple are entitled to information

about the scgoola
a. Local citizens are interested in the schoolplant program
b. Presentations of data on -approved programs provide* direction for

public thinking and may limit dissipation of public interesi and assist-
ance on various proposals and in diverse directions

C. An adequate public relations plan is essential to continued school board
leadership in schoolplant progiams

2. Good school-plant public relations programs are' positive in nature and
weP inipported
a. A program worth developing is worth supporting
b. Competition with other community enterprises for public support may

be may acute when the school-plant programs are not well supported
3. School officials cannot take it for granted that the people will Nippon a

PIMP= about which they know littk
a. Poorly planned programs or those not worthy of full support :boob!

not be presented
b.. Each program should be so planned and handled that the completion

' 'of each of the various steps marks another success in the total program

B. There are several types of school-plant public information programs
1. Continuing

a. It may be a part of a planned long-range program
b. It may wilds special information or mmtmarks at the inception of or

completion of certain steps in the pogrom
2. Smut intensive programs for such stepi u a bond vote
3. Special pro ' -for authorizing special buildings or setting up approval

for a long-range pmrsm.

5
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Unit 6
Educational Planning for the School Plant

It is not feasible or desirable to outline here the importance of or all of
the steps involved in educational or tutIctional planning. Such planning
involves a study of the various fields, of trends in teaching methods, curricu-
turn developments and subject offerings, pupil grouping, class aims, and
school organization. It involves projecting the educational . program into
the future ana anticipating the types of plant facilities that may be needed.
In some 'schools such analyses and trend studies may have already been
made by Ae educational staff. If not, they should be completed as partial
bases for the plant facility recommendations. Such studies should be docu-
mented and made available as background data.

The coordination of educational and building planning is often termed
"functional planning," and functional planning is sometimes divided into
two major parts. The first is "educational planning," including an analysis
and a projection of the educational program to be howd, and the trends
which might indicate a need for different housing in the future. The second
phase of functional planning is the translation of these educational needs
into space and facility requirements which are often summarized under the
heading "educational specifiaations."

Eddjildil 'Manning
Educational planning may be community or district-wide, or it may apply

to one or more segments of a community program. Overall educational
planning will, of course, be composed of many parts, and such planning
shoilld precede building planning. Survey data on population, program,
growth, and other trends may provick estimates of current and anticipated
needs and recommendations for plant improvements. Such data may serve
as background for essential &educational planning.

Educational planning for a community is ow of the functions of the local
educational staff members. Time educators are specialists in their arms
of work and are in an excellent position to analyze the educational needs of
the pupils and to interpret enrollment trends. They should be able to advise
on the effect of changes in the curriculum content and in teaching methods
on building needs. They should also be able to advise on the current and
the anticipated future trends in the educational program of the community.
Such trends should be observed in planning a building to house the exist-
ing and proposed educational programs. The following suggestions are
illustrative of the many factors that must be observed in functional planning.

Educational planning may be applied to the overall educational program
or may, be set up as studies for specific areas. There are many possible
variations in the scope and nature of functional planning and in the local

4



_TY AND PLANNING PHILOS 11

organizational Ratterrts for such mudies In same cas- the tiidv and plan-
ning committees have included professional and lay leAders and have been

4

organized as continuing cAmnrnitte. In other cases short-terrn special
committe have been u. Leademiiip in developing and in 1.;-.uttin the
propased programs into effect serum irnRortant

A -.Some local educational program principle and patterns that
1. The philosophy badL of the loaa- e-Ahl Cajal) program

Purpose, such s cultural, pre-voesuartal. avic, or a t-x_Amlitairtitml

b. The nature of the educational program procedures such as placing
siren on grv.up or an individualised training

The scope and organization of the school
a Scope

(1) Grade levels covemiprirnary, ekrnfnttr. econd*j, or junior
college
) Specialised education such
children

Organization, including grade levels to be iwuse-A in each plant,
such as

de"

rd planning

ar that for handicapped

K-6, 64-3
(2) Plats

B. The educational pnwant to be offered
The nape and nature of the current curricular- a!M1

Trends in each of these curricular offerinp
Teachin methods as they affect the program
Current and an ti ci pated clam lives
Inwuctional program patterns t may create needs for various types
of facilities

Space far group library teaching
h. Audiovisual centers ra. in-du/mom audi al facilities
C. Physical education gymnasium for use or ep*rate far each set
d. Other program facilities lath as swimming pods

C. The community educational program
1. Predetermined else* of school centers for each type of school to be erft-ted

may affect aucil features as:
a. Site location and sizes
b. Pupil travel distances and/or transportatkin methods

Special services requireds-uch u loading platforms, holding centers
Planned community toe of scitooi plant
a. Types of such use

(1) Summer dames or recrestiori
(2) Aduit classes
(3) Adult recreation
(4) Group or community meetinp
(5) Community Itimaries

b. Type and scope of the rarioua plant facihtkts needed for such cam-
musky use

3. Special plant facilities needed *for scol-relateti services, such as:
Lumitroom smite

b. Health clink services
C. Guidance clinic.

THE
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LOCAL &LIMA. CO N STI LI Con0 N PROGRAM S

D. Some recommended criteria or standards to be observed in "A" and 'B" above
(These &i not detailed eAwational specitkAtions but are general guidelines
for the ptrparation of educational specifications.)

Sb oils or rangeool variots types of areas
2. Special each as special beAting and

auditoriums
& Some am grouping or Set by activities

a. Grouping of related activities
b. toasting II-0.1111,111titti activitira

It is anticipated that the educational staff will have studied the educational
program and will have prepared recommemdations for the projection of this
educational program for the future. This educational program, including
the curricular offerinp ind the anticipatid trend in each of the sub'ect.
matter areas, should serve as a lisAground for the next major step, which is
the preparation of educational specifications.

r

controls for

Eduratkinial Specifications

Some school Adapts and committees have prepared and publisbeAl general
or overall standards or guides for planning school buildings. Such guides
do not usually provide specific planning instructions for each building. Edu-
cational specifications are thought of as specific educational requirements
for a certain building, section, or unit.

This is a phase of the functional planning for which the local admin.
istrative staff, teachers, custodians, and others must be responsible. It is a
phase that should not be neglected or too long delayed. The ellucational
specifications should be pre for the plant or building and the various
units before the architect is eged or authorized to prepare Amid**, of
these units. The architect sh d not be expected to do the educational
planning and is not in a positio design the finish and facilities desired
in each room or space until the s c needs are

It is not desirable to provide here complete analysis of etlucational
pacification planning. Conditions and p urea will vary. The step'

and procedures outlimd here are only ye.
The local school administrators should guide teachers and other staff

members in their preparation of educational specifications. These adminis.
trators will also be responsible for developing working 'plans and suggesting
working procedures.

Orgattizatims for the prepared= of educational specifications
. L A director w coordinator (may be principal or other administrator) 'Wild

be selecta He may:
a. Comlinate the work of committees
b. Suggest source material
c. Assist in selecting buildings to vial
d. Guide teachers and committees in Zrganialtig nuttetiith
S. Set time schedules .

12
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Z. The director or leader should previae leadership to help projeo planning
for the fuiure

.1

a. Call fer an anillysis of the present progtun
b. Request infonnatim on apparent treads in such areas u pupil group-

elan aim, and trothing methods
C. Ask that these be relateAl to plant needs

B. Some functions of the various planning committees or individuals
I. Project eAucational planning to apply to this building or unit

Method*trochitm pupil grouping, and other balm of bui ding or
*pace needs
Offerinw-tegular or special, such as Intisic

C.. Organiution of school .

2. Translate these into plant facilitiaik needed
Srice needell for each room, activity, etc.

b. Room locations &aired
c. Vanishes wanted in certain arms
d. Sterne facilities nefckA

servitiv* such NI in-fir-room plumbing
f. Spacing required for equi
I. Other features for complete unit or plant

S. One itneral oornmitue will need to outline such features as
a. Lighting requirements
b. Plumbing, Ertturea, sises, types
c. Exits, number, type, control
el. Padang, pupils, public
a. Other

C. Samples of eliumtional specification coverage
I. Administrative suite

4
a. Locatitui
b. Number of roma, sizes

C. Workroom, conference menus

eL Board rooms
6. Waiting rooms

Vault
g. Exits
h. Storage
L Other

Z Library
Location, size
kansatics
Wenkroom

d. Plan- shelve*, segregated book room
Conference rooms
Charging area

g. Exits
h. &word and catalog storage

I. Lighting
J. EquiPmeed
L Other

3. Sops, harenukking, conunercial. Waite* ote.
(Sadist manes)

THE nuya AND PLANNING
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4. Other areas
a. Auditorium
b. Classrooms
C. Gym asium
d. ratories
C. Sh wer and dressing rooms
f. I er 1

5. Pupil traffic &Ai
a. Stairs, corridors, exits
b. Locations, number, dimensions, construction, safety

6. Services and service systems
a. Heating, lighting, sanitary, and sound control
b. Types, standards of services, controls, and types by areu

D. In coordinating the specifications, the director may find it necessary to
1. Eliminate conflicts
2. Give balance reduce competition

E. Presentation of educational specifications and follow-through by the coordinator
1. Administrator responsiblemake first review

a. Request more information, if needed
b. If reduction necessary, refer to committee for revision

2. Presenting to architect for consultation
a. By the administrator or the director as his &legate
b. Architect repon on feasibility, within cost limits
c. Essential revisionsrefer back to production committees for selectivity
cl. Final decision t by administrator bui his decision reported back to

committees .1,141

Working with the architect in sketch studies
a. Through the administrator or director
b. Architect have access to advice from committees but recommendations

4 to be submitted to the administrative director for decisions

Unit 7
School Plant Sites

Selection and Purchase

The school site is more than a building location. It is a part of the
educa plait and serves as one of the tools of education. In many cases
it b if a community center for various interests and activities. It some-
times serves as a recration center for youth and adults. The scho?Vaite
location, selection, and purchase are definite parts of the long-range
planning which is essential for economical modern school-plant programs.
The general location of school sites may have been determined by the school
survey. However, it is the obligation of the local school officials to carry
the site recommendations into effect. In many cases the school officials
cannot afford to wait until needs are pressing before locating and purchasing
sites. School sites should be located and obtained on the basis of the public
good rather than according to the desires of individual property owners:

I.
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THE STUDY AND PLANNING PHASES 15

Selection and acquisition should parallel or precede major housing develop-
ments in the area, and definitely should precede area_saturation with such
developments. Site location and selection should be in keeping with the
educational policies of the local officials, the proposed educational program,
and the community population growth trends. tare should be exercised
to avoid undesirable conflict or competition with some industrial develop-
ments. Site selection and purchase are often neglected and too long delayed
by toclal officials. The importance of site selection is also often overlooked
by State departments of education.

A. Some factors in sae selection
Local conditions may play important parts in school-site selection. In many

cases site selection and purchase are delayed until suitable sites are not avail-.
able. Also in many cases local school officials fail to make projection: of
educational trends or to make estimates of area and local pupil-population
growth as bases for advance selection and purchase of future school sites. Too
often local officials are not aware of all of the factors involved or of the criteria
that should hi observed in selecting and purchasing school sites.
1. Educational policies to be followed

a. School organization pattern
(1) Neighborhood primary
(2) K-6, 6-6, 6-3-3
(3) Combined 12-year pattern

b. Size of schoolby types and enrollment
(1) Immediate for school unit t9 be erected now
(2) Optimum size
(3) Ultimate and/or maximum programmed

2. Type of school to be housed on the site
taa. Primary

b. Elementary
c. Secondary
d. Other

3. Planned or anticipated community use of school site and/or plant as a
factor in site selection
a. As a Community center
b. As a recreation area
C. For summer playpupils or adults
d. For use in relation to park system
C. For use as library center

4. School population to be housed
a. Composition of populatio age levels or other characteristics affecting

school enrollment
b. Population densityapparent saturation
C. Business or indistrial district encroachment
d. Area population trendsdetermining direction'and rate

(1) Use of city maps
(2) Use of planning board data
(3) Use of utility service companies' projections

e. Population predictions
5. Site accessibility ana travel requirements

a. Accessible to pupils and public

o.

a
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16 LOCAL SCHOOL CONSTRUCTION PROGRAMS

b. Pupil travelpossibilities and requirements
(1) Public transportation facilities available
(2) Board operated buses

(a) Travel time required
(b) Travel distances

(3) Walking distances
. (a) Elementary

(b) Secondary
(4) Measuring travel requiremenb

(a) Use of industrial route maps
(b) Distancescircks tangent, overlapping squares, or rectangles

- 6. Traffic facilities and problems
a. Available street or road traffic routes, and/or public. transportation
I). Traffic problems

(1) Traffic congestion
(2) Barriershills, streams, etc.
(3) Hazards from busy lanes or crossings
(4) Riulsgsd, arterial street, or highway traffic noises I

(5) Hi Vito climb
7. Site environment

a. Pleasing
(1) In or near residential area--neighborhood
(2) Aesthetic possibilities

b. Problems
(1) Uncontrolled catering or commercial enterprises
(2) Factory noises or odors
(3) Air flight patterns
(4) Fire :mkt' traffic

8. Site availability, sine, shape, cost
a. Availability of desirable site
b. Size ample

(1) For current and future programs
(2) For type of building to be erected

(a) Compact
(b) Sprawling
(c) Campus type

C. Shapeadapted to program nee
d. Cost

(1) Reakmable
(2) Within reach of district financing limits

9. Site characteristics
a. Contour jn, not wash
b. Suitable location for building
C. Site maintenance problems limited
d. Sol table for school needs
C. Good building foptings maid&
f. Economical (*invitation possible

10. Availability of certain essential service.
a. Electric
b. Water
C. Sewagecw septic tank drainage
4c Gas
e.Fire moiectim

.

.
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THE STUDY AND PLANNING PHASES 17

B. Some criteria for schoo/ sites
Many excellent criteria for school gun have been suggested but not all applyto any one particular district program. It may be desirable for the local schoolofficials to adopt criteria suitable to their conditions and need'. The followingare adaptations from various sets of criteria that have been prepared.

1. Ample size for present and future needs.
2. Adaptable to type of school to be operated, program to be offered, andplant to be erected.
3. Accessible to pupils and patrtms.
4. Muipe---rectangular, compact.
S. Avray from noisy street, railroad, or street car lines.
6. Away from objectionable factory noises and odors.
7. Desirable locale, avoidance of undesirable environment.
8. Suitable soil, not too heavy, too light, or stony.
9. Enough slope for drainage, not inclined to wash, or too steep for play-

ground use..
10. Accessible to public utilities, sewers, etc.
11. Within 'reasonable travel distance of the majority of the impils served.
12. Adaptable to plot planning for building location, playgrounds, drive, andparking areas.
13. Landscaping possibilities for lawns, shrubbery, etc. (Aesthetic valueas a factor in school and community pride.)
14. Room for program and building expansion.
1.5. Ample areas for playground, proses, shops, or other facilities needed inprogram.
16. Reasonable first, and upkeep, costs.

C. Purchasing school -sites
School boards often wait until the need is waning before purchasing schoolsites. There are various reasons for this delay. In some cases district funds

are not available until bonds are voted. In other cases advance planning, sitelocation, and site purchase may have been neglected. Failure to coomlinatesite !election and purchase,with city or area planning and development oftenresults in extra site costs and in some cues the most desirable sites are notavailable wheal local officials me ready to purchase This is one of the areasof long-range planning meriting the 'minims of school Adak
1. Timing

a. Early selection gives choice of areas
b. Early purchaso---in advance of need 4

(I) Reduces Wham possibilities
(2) Reduces pressures from spirts wanting to sell, or others wantin;

to avoid sale
(3) Provides site when needed, and facilkates long-range planning

2. Purchase procedures
a. Accept as gift ,
b. Negotiated dealby iroardor with relator as agent
C. Exercise right of eminent domain .and condemn -

(1) Price by obit:Baden
(2) Sine and needs Justified by pogrom pima

d. Precaution
(1) Need absolute titIeft-eo reversion clause or right. reserved

except fob other public onkel
(2) atimdd serving adf4mereet ef ai wheel oliciel--er in other way

endanger colones

es
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Unit 8
School Site Layout Planning, Landscaping

The school site provides the basis for planning a school-community center.
For the pupils it can provide both a learning laboratory and an area for
recreation and entertainment. The site will serve as a school-home center
for many pupils and as a school and community meeting place for the
neighborhood. Site-layout planning should be envisioned at the time of
site selection and purchase. Coveniently planned as a school-community-work-play.center, it can be attractive and can be made a source of schoiol
and community pride. A properly planned school site can be a beauty
spot in the neighborhood. A well-developed and well-maintained school
site furnishes for many of the patrons a showcase for the school. Many of
them who have little direct contact with the schdols can and do appreciate
attractive environments. 'However, it must be remembered that attractive
school yards don't just happenthey are the result of sound planning, care,
and attention.

a

A. Impcntance of sehoobsite planning
The many illustrations of small sites with buildings ill adapted to the site,

crowded playgrounds, and the lack of attractiveness in some of the school sites
give evidence of the need for more school-ate planning. In met cases this
planning should be done early in the program.
1. Early planning essential

a. As a part of selection prom's,.
(1) Determine pneral needs
(2) Evaluate site adaptability to needs

b. Fund allotments for site development and landscaping are essential
2. Site maker-plan-layout planning

a. Determine
(1) Type of school
(2) Probable ultimate enrollments
(3) Types of buildings
(4) Location and arrangements of buildinp

b. Make overall plot plan prior to designing and locating first building
c. Provide contour maps
d. Plan location of drives, walks, parking, play, and other anis
C. Set -up overall landscaping plan
f. Keep master-layout of plot plan up to date

B. Some factors in site-layout planning
School officials often neglect advanced planning on school sites and complete

the planning only as pressure demands. This often results in an improper
balance of areas ind a failure to make maximum desirable uile of the school
acreage.

1. Building locatitm-The same general principles will apply for one or
several Indian.; on a site. However, knowing the wobable ultimate
number facilitates planning.

qt.

,s

t
.

I.

_ :_Arizt -_-

. . = -

a= ' G "

X
-N.



THE STUDY AND PLANNING PHASES 19

a. Preferably on an eminence
b. Back from greet or road sufficiently to present pleasing facade to

the front view
c. Frontage for a landscaped beauty spot
d. Building location to allow for development of desirable play and

activity areas
2. Playground layout planning

a. Depend on type of school
b. Preferably at sides and/or rear of building
c. Separation of play areas

(1) By age groups
(2) By types of activities, such as

(a) Open (running or throwing) game areas
(b) Slides, teeters, swinp
(c) Quiet play areas for some types of recreation

d. Use of hedge or other' dividers
e. Grouping activities to permit supervision
f. Safetyavoiding

(1) GrOund ditches
(2) Raised walks or open shoe scrapers
(3) Thorny bushes
(4) Dangerous fences

g. Make use of terrain
h. Dry surfaceodrainage possibilities
I. Hard, all-weather, surfaces for part of playing area

3. Walki, drives
a. Walks

(1) Use of natural routes where feasible
(2) Baru aced
(3) Separated from, drives (limit vehicular and pedestrian traffic

competition)
(4) Planned to avoid (deep ramps of dangerous shot stain

b. Drives
(I) Hard surfaces
(2) Semicircle front drives avoided

-(3) Drives for service vehicles, patrons, or others not to cross main
pupil traffic lanes to igaygramd, or main impil walks to street

(4) Easy Ingle outlets from drives to streets
(5) Shrubbery and trees not to mask drive entrances or exits

4. Parking and loading areas
a. Ample, surfaced, car-parking are* for school service
b. Night parking iear community-use area, lighted
C. Bicycle pukingwar building--not to block entrances ---
d. Loafing nine, and Adams 6

(1) For sciwol bus ff parent-trlinsported pupils
(2) Simitered loading zones or *dams
(3) Dian eititswhbout backing buses or crossing pupil trait lines

5. Plunin service lines and areas
a. locate On plot phut
b. tow aver and wow ceaaeodavi
C. qualt epee overhead wire service or posts on playground to a minimums
d. When neeessary, locate septic talk and deposal field installetiens

.14
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6. Planning for community-nee areas
a. &mama playground
b. Night-use areuvatimm activities
C. Toilet facilities available

C. Landscaping the school she
Landscaping Is usually delayed until after the first buildingi on the site are

erected and in many cams the landscaping is seesaw'. Oftentimes failure to
provide for landscaping means that funds are not available Irks% ready to
improve the sites. A welligamwd landscape pawn inay become an important
factcw in contributing to pupil and community wide and perhaps to pupil
morale in the eche&
1. riming of landscape *anis'

a. Made a part Cif original plot laymit
b. Set tp bi a series of steps paralleling plot development

2. Sane landscaping values and principles
a. Value

(1) Effect on annum* aweciat
(2) Effect on pupil wide and mgavakt
Priaelf*a
(1) Umfee beautificatkm, milkingas areopdiviaen strips
(2) Use d *wings adapted to local «maim, I. climate, and use
(3) Ease and economy al maiftinasoe

& Some landecaigng practices
a. UdtTeaSbOTdeTsorasskWó.oIocateduto.vcidcufflngd

light from building
h. Use d *wisp as Wider, waits awl &Ives
C. Beauty spot at front
d. Open lawn area to facilitate mowing
e. Banked masking shrubbery near building but not covering ;loam
f. Judicious use of flower beds
1. Avokling use of thaw Ands
h. Adapting *sting to mamma

Unit 9
Architectural efts

Good building planning brinp ftether the efforts of colimunity and
educational planners awl &aiding filesigners. A. has been indkated, the
educational plannai set forth their needs in tem of wwes, finish, fail-
hula, and services. The school olds& establiA the general type, scope,
and location of the proposeeprojest. Within the scope awl type limitations
edablisbed, the deeirmsa translate theme needs awl desires lido building
desip or drawing and speeifratima. The load board of (Amadeu should
select with care the arteitats wim) All be responsible for planning a build-
ing to save the community for the next 50 to 75 rens The malted and
the designing staff play an *porting part in scimol.plaat oointruetkan

\ -t
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program. The architect may be employed on a fee basis for this or* job;
he mai be a salaried employee respomdbk to the 'man; or he may be
regularly retained by the board to do any &sired comtruction planning on
a fee basis. In each case ti* manner of si4emion may be different. Some
of the design duties and Obligations will be similar in each cium, but imnm
obligations and relationships may vary with the nature of the employment.

The experinwed school board may give attattion to various factors whm
employing a new architect. They may wish to know the sin of his staff
and wiustim he has his own !meting or artuturai cmgimers, or wheimw time
services are provided by whew firns. Tiwy may want to know smnething
of his relationships with materials and topply dealers, with contrators, and
with previous employers or clients. In acidition, tin board will probably
wish to give particular attimtim to the employing contract term. Tim
development of a school.building program nuay be a major (mt!trprise for a
community, 'and boards of edwatical and school Acials are rug always
familiar with wing of the prcallems (d designing and omartuting school
building& Howe, ft nuty be important that tim contract with the architect
be clearly &fined to itouite to the board manbers what sealrkes tbey are
purchasing, their permit schedules, and their relationships with the
designer, and with tim contractor. Care in developing these early plans
may !nip to avoid later misumkrgandings tm services rend., aws,
and authorities.

A. Artidtecturai and design sank*,
The term 'araWctarai swim" as need hove applies to all design 'snipes.

Some school boar& prefer to neater Wiwi design, and contra:dm advisory
and/w supsviewy swiss in the project 1 .1 viii Dudish/4r, structural,
heating, M. electric, sad other engineers may work through, w usually
for, the arebiuxi, thhos as amebas 4 la stag Or es a file beds. They are
reepouldW th Ma and he le ragomeNe to the board secedes.

Board d educe's, awareness d what services they Irani and may anticipate
frau the ardiet may affect their mama d selecting and aneoying such
wawa. The flawing are ample* of service and of areas d relation*Ipe
some boards amktipee In onn*yift an archkeft.
1. Book fraction

S. Treadates akcelonal specifeethme into Witting design awl
apedficeions.

b. Saves the saploying beard awl its deagnei'ed executive as a wankel
(maltase ea asterisk, design, constmeak awl costs.
Is responsible fir cooranadng the work of the various designing
eninetwe.
k the board's beerproter plans sad specfficedime, and fir the
selaical whim for tits &oftr of construction supesvhion, or is the
nparriser d esmensetkis.

2. &Womb*
a. Is euglioyed by the beard es teelakai adviser.

Sense es a eeneeetbg b between the mhos' Agile awl the
Waft doeipi eerenodse, mid adaials weft

:
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c, is respowible to the board or its designated executives.
d. In relationship witb other employees, may ;nevi& and *kale

elmsultative services through channels.
3. Some arciiitectural functions cr eervk,es

a. Study educational specification&
b. Prepare preliminary sketches u needed and interpret to school

officials.
7

Advise on design patterns and materials.
Advise on costs
Prepare final drawinss and spe4ificatimis
Assist in letting contracisbouding, etc.
Prepare kip-wale drawinpintegati to contractor
Direct mipezvWon of caustrucikmisztent may depend on
board has own malt of supervising menthe!'
Help diet* compleud project
Advise on &ate and local codes and regulations

directrAi

witellutr

B. Selecting and employing an architect
Many boards rd e(kcatUm refer to mint architects on the I of own-

ence. reinitat, and apparels ability to do well the job the board dairies.
Picture renderings, piectmeeiveA sointkim kw the board's Wilding polikess,
or pressure salesmanship should not deiermine selection.

I. Basis of seimift
a. Previous training and experience
b. Record a relatkuudrips with

(1) Other boar&
t2) Cadmus's
(3) People lanais; materials
(4) %thsess maid, 'Deluding (Teat rating

C. Record a willingness tit cooperate
(1) GMirAtftiMet of design
(2) Adaptation to State and local &minds

d. Ability to devote time to job
(1) Other work competing for attend=
(2) Sine a staff

e. Locution
(1) AMlity to see job as alma as needed
(2) Not subject to heavy travel mots

f. The arethiteet's design, e4needag, and supervisiwy sank_ M
!seating, unitary, elect,* structural, landscaping. and other week!
areas 'died by
(1) Regular staff ardtilect
(2) Recognised engineersengaged on a fee. belt
(3) SsepOngno molar smite available
(4) Materials mini**

2. Time and method of employing arakect seevvkles
a. May be Waded staff mumbsys

(1) Deigning art&Wlets
(2) DaidgWag ami/ff supeavfass7 eagbielwa

h. 'Waked firmss &strict duakpme--es fee beds
Employed on needed hoc spirals job

.
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d. Time of em*yment
(1) May depen4 tm local laws, bond funds available, etc.
(2) May need to employ in time to have advice cm sites

e. Employment procedures vary
(1) A negotiated mama
(2) Contract append !mime requesting (n- accepting free swim

creating oMigations
C. The board mama with the architect employell on a job basis should be

specific. The °outset* term should be clearly state4, nonequivocal, and should
be fully understood by all ixoncermeli. The caltract should be equalty kndina
on bah parties and so designell that it can be executed fairly. Provisions kir
arbitration may be of value. (Is this cold dyA,.rilcm board is Asking district
money sad foure pupil welfare. The architect is risking professional reputation
and smacks& Care ii essential.) Some katurft covered in contracting:
1. Tte term or time 4:4 the cAnttract

a. Starting tate
b. End, (n- length
Methods el terminating ccanzact
Papient, comaisaloss. fess, andjor services
a. Rate ed commissobso6 for cconputing

(1) Applicable u) what contracts
(2) WheAlier applicable ft furniture and equipment costa

(a) Contrackuvurchased
(b) Board.purchased

(3) Applicable to other cots
b. Determining reopoosibility for paying other cons

(1) Ciert.of-worka, or conetniction supervisor
(2) Traveland ether oasts a architect, if any
(3) Preparadon of she contour see
(4) Soil testing--feeting load poseibilities

Promote to architectadmit&
a. Total ratois it sevaratelf to show production and supervisory coos?
b. runt payment

(1) Anoint
(2) When dee

C. Paymelds &Tits conotnictionamouata and when due
d. Method of making mama
e. coutinvin upon contract award, and project completion, or as pet

agreeseseg for services rendered regardless of whether project in
ountineed

Supervision
Dy salami
(1) Comm

. (2) Oceasionat or periodic
(3) Nose

b. By owner (board) merriest or elork-of-wwks
(1) Paid by

(a) Board
(b) Aroildieet

(2) Takes &odious from sad reports to
(a) Board
(b) Areldint

3.

a

4.

.
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LOCAL SCHOOL CONSTRUCITON PROGRAM

Ownership of blueprints, ilx-uments
Miga of bout!
a. To inform designer of funds availabk fin contracts
Ix To lint% 'cope and cvntauction type demands to kvel wood an with

arclitttei
e. To limit poactuttrui changes that item

withmt providing mare funds
PL Obligstimits of the architect

a. To product drawings and speificatims satisfactory to board
b. To prItvduee essential dr*wlnp for
c. To ac fc, prodwin and coordination of work of

prochidion eligineels
d. To pnxtuee iilana within pima prwe range egabliabed by boarif--

or to advise that Burl alit nix feasible
t. To warn board of wobable ewes, °wainscot wits

9. Board approval of plans required bedswe advertising for bids
a. lime &Doti:roma fin review

Approval by board iktion
Aptwomi piano-41e set date4and approval shown by signatures ar
an approval letter, w bothwith all approved &ante
dated and signed

Payments for tnaior plan changes, if any
11. Final autlxwity

L withRests
(1) Board
(2) Architect
(3) Both jointly
Arbitration

C. Obligation to coinply----..State and local codes
(1) Board
(2) Architevt

beyoad funds.

contract

Unit 10
Building Drawings and Specifications

Good sthool-building planning involves the efforts awl itudy of many
people. It includes a study of the needs and &sires as outlined in the
educational specifications. It also includes tiuk work of translating these
weds and &sires into arthitedwal design, opus, awl facilities. Because
of tim many steps involved it senwd best to separate this unit into three
major partsthe first, the Study and Planning Phase; the second, the
Development and Approval of Final Drawinp and Specifications; and the
third, the Preparation of Ddailed Working Drawings.

'Throughout time phases the nailed plays a laiding part. It is k who
intaPprets space and faility nee& u outlined by the educational staff and
incorporates &on into caistrixtimi design. He oxiles site and affirm"-
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TRI MDT AND PLANNING PEAS=

meld possibilities, Waft the best-fitted materials and amity' patterns, arid
attempts to develop an eponamkal, functional, &n attractive plant pane
within the funds made available.

In the planning and the development stages of preparing drawmp and
camas the &signing milted may need to °oder frequently with
oficiah on layma patterns., materials, finislus, etc, To this end tlw

or nwIttioiwl under educational speafications inay serve as a
contact and advising agent between the architeti and tlw gaff or the board.
He tomes u an adviseT and director for the artiliterL He also adviseA-
with his superior &mem and with the board wiwn riessary to obtain
ofrial board action co- approval.

Part I. The Study a Needs
toul that PreihninsuPy Planning

The study of laymt and facility neelis and tlw development of prelim-
mary sketches caring for these needs are important phases of architectural
designing. Compitte planning will involve a study of tlw educational
verifications. It may also involve a sway of program unit amities, and
the &aired grouping of the various units into a whole, It usually involves
nuilwrcws tryout el-Aches for bast-fittell patterns, frequemt interpretations
and evaluations, and many confergnms.

13dormaisa for and prelimbiary sombre by sad with the ardlitect
1. S. adrenal bahrosatten kw the artbitact airy be provided Le exaffin--

Isms or by doemestary statontertai aad some which be may Atain by
inspections sad fumy. a Oiliest collator.
a. Basic (Ida en agave amid scope of the pripose4 piejert

Proposed schethile et mambo welt, compktion, and oroupasey
CI reads cragabis for the reject
d. Sits bthonatioalocades, sine, mama., sell (=autumn, 6(mi-bearing

boom for fintinga, utility locations
S. Special local ankaanoes or regulations the may markt builitag

designs et osestrectisa
la early moderatos, the lead comthiator or aal is charge will &isms
the echmaissal sad soviet seeds aad demote
a. Review and saalysis of the odmostiesal Lariat:hag space

and facility requirements
(1) Varian asks el instruction areas
(2) Special usib sack as those fee Ian* assembly, Library, or

Ordeal sthication
(a) service auscl italic areas
(4) &nice mom
(5) Disked Amity (napless, or specie and/sr Ionise isolation al

aediritiss
b. The evendi plant aneaulaseat, amen. dolga' etc.

Plass sot ceerdisdag farther ecisestiesal Sinning whit sketch
doreisprest

s

,Y=

A.

2.
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Pari H. The Development and Approval of Final
Drawings and Speitifications

It is generally ctinsidered desir ble to effect all -desirable changes, or to
the extent possible; before Furling the final drawings and specifications,. It

also desirable that the final drawings be specific and understandable.

A. Preparstion of final drawinp and specifications
The preparation of the final drawinp and specifications i$ a technical task
A the araitect assumes the obligation of cirveiopirw the approved

nary plans into final drawings and specifications. He also normally assumes
the ohligatim to provide the services, and to evaluate and coordinate the work
Of the various engineers in &signing parts of the compiettNi pkne for yolk+
he is reopormOble. The architect also provides any needed plan interpretation
for the designated school official or coordinator and advises with die evm-dinatmr
and the designing engineers relative to patterns cw changes desired.
1. Plan development

a. \Allow ample timehaste here may be wasteful

fir

wouk be' iae for
-cilraftiv_r of plans

C. gull'
Same of coverage are:

L.

(1 ) Exit*----namiktrx, type,
(2) &sirs----11,17QtiAork, type
( 3 ) fints,4_ etc
( 4 )

(5) .F.Aorsgv,--isi-rwatk
(6) height
(7) etc,,

who of
drawings or the withholding such fot

draft

(2) and tilt should
the
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State health depararami
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Forl action Sosinle
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C. Approval

flak,

is

free

shielding.
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28 LOCAL SCHOOL CONSTRUCTION PROGRAMS

b. Plan development is a growth---fesulting from the cooperative efforts
of various interested persons

2. The architect
a. Is responsible to the school board for design adequacy* and efficiency.

As a trained licensed designer le also carrks a professional responsi-
bility for safe and stable designing. In this capacity he usually:
(1) provides, or contracts for, essential structural, sanitary, beating,

and engineering services
(2) Coordinates the work of these various engineers

b. Serves in a liaison capacity between the designated school official Or
officials and the designing specialists in ironing out difficulties and in
obtaining economical plans embodying features acceptable to the
school officials.

3. The school official or coordinator In charge
a. Is responsible to the board for helping obtain plans embodying agreed-

upon services and facilities
b. Maintains close working relationohips and has frequent **cremes

with the architect
C. Keeps close watch on plan development, advises o adlangetnent,

spacing, finishes, etc.
d. Reports back to staff when essential on develowent or on proposed

changes
C. Reportsdirectly or through proper chant:, .0 board of education

as needed on plan development or on proposed changes
4. Plan-development practices

a. Plans and specifications explicit, not depending on undefined terms
such u good quality, or good workmanship

b. Material descriptions, where feasible, rather than too much dependence
on trade name

C. Plans and specificatiOns open, inviting competitive bidding on cow
parable bases

d. Alternate proposals held to a reasonable minimum
e. Specifications explicit on "plus or less" items and on unit price

proposals
f. Occasionally during plan development board tons on proposals

may be wessary. Board usually reserves the right to seek the advice
of various specialists or authorities.

B. Final review and approval of completed draw4itgs 'and specifications
J. Essential to allow ample time for study and required approvals
2. Review and approval service by other than local school officials

a. Obligation of the architect or board to make copies of &wisp and
specifications available to any State and local agencies which have
authority and duty of review anci/or apprord

b. Any essential approvals of such State aemci. . the department of
education, department of heal*, and others oIned,èy those now
sible for project

C. Obligation of local officials, designers, Ar cow; so Aitgin seasiarY
approvals of local agencies havIng4proval )gattaiiiity such as local
sanitary engineer, planning, committeestelectrical inspectors, etc.

3. Review of drawings and spedkations by loesl school eilicials 'and board
of education

1

'*

.



THE STUDY AND PLANNING PHASES 29

a. Desirable to avoid rushing review procedures
Designated school cilia., report to the board on acceptability, and
adequacy of plans

C. May need inspection schedule covering such areas u room units, .

finishes, beating, lighting, and other services. (See Appendix C,
American School Buildings. AASA Twenty-seventh Yearbook, 1949,
p. 348-53 for one simple check list.) with explanatory notes and
summaries for reviewen

a. Arrange for -technical explanations needed by board and staff members
C. Limit review to what plans now show. It changes desired, repeat

review after changes are made
4. Final approval by board and designated school official of final drawings

and specifications
a. Bid advertising withheld until plan approval is official
b. Final approval by official board action

(1) Should show on board minutes
(2) Should be restrkted to plans u then developed and such final

( approval withheld until plans and specifications are fully sada-
holm

(3) May be indicated by letter or by indorsement on designated set
of planoin alter case show limitations of such approval

C. Later change orders should also be subject to official review and
approval

Part HI. Preparakion of Detailed
Working Drawinp

It is generally understood that the designers will prepare the complete
working drawings needed by the contractors. Some of these may be
included in the general working drawings. However, the desigikrrnormally
assume an obligation to produce as needed by the contractors detailed

often referred to as "shop drawings"--of specifiC construction
items. These detailed drawings provide essential information for the
contractor but are not generally 'needed as parts of he original drawings.

A. Usually cover special otwasauction features, such as
, 1. Certain mill work

2. Truss or other suimoyt desip
3. Munding setting

B. A technkal and production to serve as an explanation ir
for the coma a

C. Board does not need to approve these detailed working drawings, but needs
to understand the architect's obligations to provide and explain necessary
for the contractor.

11:
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Section III
Building Construction and Equipment

" A THE building is planned the construction forces have the task of
developing the completed plant along the lines set up in the plans.

This phase involves both construction and administration. The board of
education, its supervisors, the architect, and the contractors accept most of
the obligations for this phate of ,the program.

Unit 11 ,

Construction Contractual Services

School construction contractual services often differ in several resit
from private contracting services with which some of the school-board
members may have become familiar. School boards am hapulling public
money. They often have a limited 'construction budget to carry out a public
vote authorization, which many boards consider equivalent to a mambas, to
provide the school facilities needed. In handling public ot: school 0111-°n ict
construction money dm) board may be subject to certain legal restrictions
which do not always apply in private amtracting. For instance, there may
be less freedom in negotiating contractual provisions. In addition, legal
restrictions may require that the board make fixed ccegracts for goods,
buildings, or services to be delivered. This may limit the use of escalathr
clauses to meet price changes. Contracting for public construction may
also call for more specific safeauarding of waved services through bonds
and through payment sckdules. The board of education I. responsible for
protecting the district's investment. The board has an obligathm to provide
the best facilities possible for the protection of the lives and &math of the
children and for the school program to be offered. The bbard slaws as a
trustee for the district's construction funk. The board robs* will have
an obligation to make prudential use of dm, distrkes construction nxiapys.

:
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iuiia CONSTRUCTION AND EQUIP, / 4 31

However, it may need to realize that the cheapest construction is not always
the most economical. School-construction contracting involves many, legal,
financial, and other technical problems.. Most *boards of education find it
desirable to have available competent technical advice In each of these areas.

In handling school-construction contractual services, the board will need
to give attention to the necessary regulations -in advertising for bias, to
accepting and evaluating contractors' bids, and to the making of the
necessary contracts for construction services.

Securing desirable bids is often a joint obligation of .the school board
officials and the architect Local laws may define certain requirements
relative to advertising for bids through local, trade, or other papers. How-

ever, such requirements do not normally restrict other published or oral
announcements or advertising that might bele4pected to reach groups of
desirable prospective bid&ra.

The timing of the advertising, the nature of the bid breakdowns, the
starting and completion dates, restrictions on materials purchases, and
payment schedules may become important factors in obtaining favorable
firm bids. These factors are considered in the following outlines.

A. Advertising for bids
1. 'AA oigiptkm of the boar,'

a. Based on advice of architect and auorney
Picg start advertising until board has family approved drawinp and
specifications and has authorised advertising

2. Timing the adverdsin
a. Taking best peed& advantage of seasonable and other contracting

and eriah market conditions
b. Allowing aleph time for

(1) Deakre minims of newish, quantities, and costs
(2) tome estimates, amassments with sub-bidders, bonding

cumenlos.
C. Givift considerations to scapula custrwtWs and desirable

completion dites
3. Method of advertk*

a. Local mere
b. Trade journals
C. Laws SAId announcements
d. Nookor of amearances of advertisements

4. Notices to bidden
a. Limited maim. sr win to all
b. Include information on pertinent local rased. on pasha, storage,

womb& etc.
C. Mika ipecac en Nth features as sonforsky to apecifications.

Strallit MI" and inclusion of any required supplementary data
d. Distribution of drawings sal4 weedeftiens to bidders

(1) Ninths, costs saIhbh
(2) D. copy ao meld peke
(3) contramea eye* prekrable to free or perebese.
(4) Ample time wad fir bid months

*.
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B. Contractors' bids
1. Time limit on receiving bids
2. Bids sealed
3. Limited to form and terms indicated in ;cations
4. Deposit of earnest money or bid bond
S. Types of bithTire board and school officials should determine in advance

the bidding and contract* pattern, and slmuld evaluate the advantages
and/or disadvantages of each of them on tbe proposed project. Bids
may be:
a. Gemmel constructiow~ prime amtractor1 bidding the total project
b. Broken down into parts, with separate hidden or prime mammon

for each. When broken down separate contracts are often for:
(1) Heating and ventilating
(2) Plunging
(3) Electrical

and km frequently for:
(4) Steel supply and election
(5) Excavating
(6) Grading and/or landscaping

6. Scope of breakdown of individual bids and the anwur* of supplementary
information may vary wkh local demariCh and amlitices. Bids may:
a. Provide no breakdown
b. Show tabulated unit prices
C. Provide list of subcontractors, or of certain options used in estimates

C. Board acceptance and evaluation bids
I. Public announcemmt, doling of bid acceptancet Opening, read*" and tabulating bidspublic versus closed session
S. Board evaluation of bids

a. Executive macs deliberation
(1) The board and Im executive staf; &rafted, and other cleared

officials or. soli.. II moms

(2) Immediately 4w delayed until after staff gill analysed bids and
reputed to board

b: Acceptance or rejection of biases qualifying statements
C. Altainte--elefining selection basis and sequence
d. Unit bid analysis, types, rano (plus or allays) m pail* fackws in

total (warms
e. Rejectim of certain bids or biddero--estalAg beemi mach as

AMMO or other supportable crkeria
Determining lowest and best bid

I. Evaluation' of backgrounds of oespedai low-bidding contriwkwe load
experience, .staff, time for tide job, etc.

4. Conference with low bidders covering such factors as:
,

a. Previous =prima
b. Financing the Job

.c. Comractme slaty to as job
(1) Stair, squirm*
(2) Job enperdies
(3) ties acbsibis

d. Contract', liceseek stirent 4

V
lb Me

4

sepal "prise seousesor" maks owso aro* with the besot (mnior)
ow se the someone,.
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MIMING mrsztvenoN AND ZQUIPPUNT

e. Familiarity with local and State laws and regulation's
f. Local, special, or open market purchasing
I. Sub-bids and alternate materials used in bidding
h. Scheduling and coordinating pattern for work of prime contractors

when contracts are so awarded
5. Awarding the contract cai contracts

a. Formal action of the board pestling bond approval
b. Returning earnest money of other dcoqtractors

D. The contracts
Construction contract forms are availabk and boards of education may have

adequate legal advice on the contractual service. However. as representatives
of the peolgehaOling public monertheto boards usually wish to know that
the construed= contracts are complete and that they cover essential relationships
aild obligations. Some of the vital points covered may be such as:
-1. The contract

a. Designated scopegmeral, special, etc.
Reference to plan and tion requirements as ap;licable

40 contract
The amount of contract
a. Base contra*
b. Unit priceor change reference\

3. Method and time of payment
a. Payments labor and materials ht ;Nee, or. labor in place and

materials on grounds
b. Percentages withheld
C. Certification of approvalarchitect, clerk-of-works
Contractors' bondasutety bondsaccepiable to the board

h
a. Starting
b. Completion

(1) Penalties vs. premiums
(2) Allowance for, uncontrollable delays

Board options on alternate install& a. equipment
Contractors' on-the-job superon
Required cooperation between or among the ammeters, and the prime
contractoes regondiAlfty for kis subeentmacton

9. Coitus* &amps, termination procedures, arbitrathe
10. Board free from liens, centratftre debts, obligations
11. Meeting State and heal laws and regulations, taxes, workmen's cesspensa

diet and/or other speeded obligations
12. Board and =taboo, w mweeentatives to have access for anspectipe
13, Work diangosoraw rotmoduresesst agreements
14. Wink-rejection premium
15. Unit-prices Med -
16. Ron%
17. Final foul name
18. Cesdrectue 'a coewesodbe Other liability
19. Pmeety bautenoemoimaidob ea geoid, mid matorbile and meek I. place

Waft femme Wholes sad hams ememie
20. Mewl= to leave job ready far use
21. Ameigmaame mink
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Unit 12
Supervision of Construction

The board of 'education in spending public money for new buildings hu
an obligation to assure prudential use of such funds. The board may
employ a competent architect and require the construction montractor to
provide a performance bond. These are measures of protection. HoWever,
the final obligation for providing the type of building facilities desired by
the district rests with the board. In order to be assured that the district's
interests are protected in the construction of the building, many school
boards find it desirable to provide on-the-job supervision during oonstruction.

It is anticipated that tim contractor or contractors will line on-the-job
construction superintendents or manages. They represent 16 contractor.
The board's supervisor will serve as an axial represfistative of the board.
This board supervision is generally one of two typestechnical and/or
administrative. The technical involves plan interpretation and ocuwnwticm
evaluation and may best be done by one who bums doniamtioft. In some
cases the architect's contract requires that ims provide -constant supervision.

- In some cases the board provides the technical supervision. In either case
the board has an interest in haying such supervisory services. The admin.-
istrative supervision is about 'what the name implies and includes recIrd
keeping and other similar activitks.

Several titles such as supervisor of construction, superintendent of
construction, or clerk-of-the-works are used to designate. the board's repre-
sentative. On some larger projcets it may be necessary to have one or more
technical supervisors and also a clerk-of-the-works. Time board supervisors
repressed dm board and have authority only to the degree cksignated )3y the
board. A supervisor employed by the architect is gewrally responsible
directli to his employer and dr employe* to the board.

A. The board's supervisor chmk-atheireas
The Wowing °Wine apithes to the total area et board impervWon the

construction program and does net movie separate descripthme a the
qualifications and deice d varkwe snpervism.
1. Qualifications needed in suliervikwy staff lack& au& abilities as:

I. A general knowle4e of construction
b. Ability to interpret drawinp and 6ecificatiais
C. A general knowledge of materials
I. Ability to' deal with contractors

e. A general knowledge of the mbninistration and the maids
Cent

f. Ability to snake decisions
2. Relationships

a. Architect and Isis staff responsible for technical kgerpetwiens
b. Supervisors anigoyed by the board responsible w the board

(1) Receive directions from beard alkali

- P

or
a

of
c-
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(2) Not teepenelisie to materials suppliers ca. comacton

3. Authmikythat granted by the beerdte nimpiet and oat within Waite
&whorled by the board

4. Duties
The &the for each supervisor will vary with his obligations and type of

work. For Wawa, on large projects cow saw:Thor may be resposeilae far
mechanical services, another for otrwhoul installations. The following
comments refer ally to 'r duties."

a. Obtain the type and quality of constructko designated by &wpmd
drawinp and specifications

b. Report as deviakmia, and in case of disagreement to stop work until
swoved by board or Architoft

C. needed themes
d. * *winning record

.
. reports to the board and the architect

1. Serve with am raitoal es eAkrotor bemoan PtiMati poidactors
I. Maintain check.en required materials pr loading mete

IL Beard commi of consitaca
1. Scope

a. Biwa bp bud **kw* wkithil the Woke of dm) cummt maws
b. If the coma* duo smst cover neeth, renejotimirs may be ssesswry
C. If board tetrainimmte are not in agreement with local qv $tate laws,

arbitration or sail settlement may be neceseary

2. How Avted
a. Limited G&W actions d the board as a book
b. No supwvades kiMTWind bean'
CUtos doing 0111.01Miii
I. All changes ko *acted asd deesunesuld by champ pins
b. assay &due kikiated board or tbs Pontreotw
C. Have the amoronl of tbe aralet -

d. Have a deer anis i &mg is shame
(1) Of abet on anew" et quWfiy
(2) Of cook 'sae ma ei sugt pans seasphidul 1,7 die coNnalkor

aid apprevied by the bowl And woo
(3) On ies 01 arbkraties procedures met up te mecifssations sadist

metro* if agressa not roadbed se imposed thaws

C. Parma for Wait dose
1. Oa basis et room and sorovel gf sfiliAll* alkd olestidiolemily er

supervisor 0 constmodoe

S. Alabama en bases essUsed Is mane*
3. Pimpernel, nesaislly Ihnbsd w prise' esstraciPre

(The questkm of *must paymentsor board &ligation to any "wept
prime contra ap whit sometimes become a pout
between the school board aa dealers or subotmtrimiors. Sme hold that
the dilukt school bawd, its Am Aida body mweseming the public, I.
sOuorbied to genii school diairkt motley only for pods delivered cop
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ervices rendered in response to a board approved order or contract. If
trIn there is a question d the extent '41 the board's obligations, if

any, for the payments for the materials deIied, ar the ler*s or work
cost Obligations of eitim the prime or the subcontractors. Soin. school

recomniald that board contracts foil* a pima common definitely
limit the board's obligation tO the amount 'specified in the amino.)

'

Unit 13
Planning, Moab*, v? this

Furnitute and Equipment for the Building

lased here the term "furniture and equipnew"or store generally the
term equipmentmay -refit to inch iftims as seats, deas, instruction
machismo, loam, laboratory &mks or tabka, dap swam, auditorium
seating, amliominal, physical education, play apparatft, and aloe chairs,
but does tot imluckt mach buns as are a part of the heath% plumbing, and
electric services which are sunnily caudated a part of the building.

School furniture and 'pipe': - are essential tools d the ethicinkmal
program. The building aml the faculty cannot contrilmw fully to the
education of pupils without time tools for Question and for living in the
school home. Equipment and furniture !Amin should be done along
with the building planning and funds amid be &Mood awl roomed for
such purposes.

With the modern furniture aml loquipmeld available, the architect is
seldom called on to design such equiment, and ip most ',Ns the staked
does not select or desipate tile furniture and equi.-,, to be purchased.
Also in many cues the furnhure and iquipmem are selected and imirokased
by the school and are not included in the ommtructknicadrachne bids.
However, the architect and designift enemas may need to know sonething
of the types of equipage* the are to be purchased. They may need to
know tin dimensions of certain equipment and the connections needed in
order to plan proper spacing and to locate molt as electric, sea, water, and
drain connectims and mew&

The furniture and equi should be selected op the bah a need and
it adapation to the type a sowcd prwam, the curriculum, teacidni
methocis, and the ase of the pupils. This sabot* should he as early as
feasible o that dimenWs and *acift requiremeft may be available fimi
the designer. Equipment may be d several types. We are mourned
here .primayily with the iniermON2 ad the building @mks 'Opted.
Small halools such as hatchets are not kclu4ed hare u equip f

larger portable tools such u drills or amdtavs, are smoldered ae equipment.
The term equip in used here includes furn*ro.

I.
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A. Plasm* dm squirm* ;megrim

I. As ellipsis. el the edgetg Adele awl the educational stall
2. Procedures vary

a. May use school stock hote and loyew patters.
k May plan Inrw laymts and equipment patterns fa" will unit tw activity
c.. May depend ea teatclw requests kw each roan tu. unit ol activity

3. IN4gth4 kw equirmt
a. Early *lining emedial to eigalAiehkg equipment coots in capital-

malay be4mi
IWgetiNg may be ea:
(1) A perteampt ri total evestration-oeo basis
(2) A planned equipmed aolleckk by types and quantities fin the

type a room or the activity w be served

Seb)ctiag the egoilsania

L sone the bons selection
a. Type el elle4--wimary, elementary, summary
b. Age guW abe et mils
c. Type pogrom ht bathing

(1) Rene ammo.
(2) Pupil grtmthw-anuabers

d. Tesg&ng metbede---expe, damenstratift, participating
e. Adaptation te Wilckgwhere used
1. FIn ralglity, adaptation to pupil use and model
g. Cads

2. Mecum mach early as a part of email *gmbq
a. Pernik* locating fttlets, oonnectkes, roughing in *Wing, and

a&adimg in advance of condtmtke
b. Allows thee fin grafter selectivfty
0. Haps fix bmiget. allounesa be4we funds are allotted Ambers

& Wooden presents
Iht 'sabot
(1) Use detailed vecifratiesu the um d catalog descriptieas
(2) Cads may include artigWces commiasion ea equipund outs

b. ih local eilkAgis
(1) Oa beide 4 'poi:Swims pepared by kcal alleisle

(NoteThis is often recemmengled but many local Acids find it
Micuk **spare &fugitive vecikekags suitable fin. competitive
Mddh4g.)

(2) From prepared local system acigenko
(3) Oa the basis inspection sad catalog descriptions, trade news.

ate.
(4) Oa a coakigamito of there procedures using coda( descriptions

boa &dais certain qualifying vecificatWo
7

C. Patebothli seigedako and preeethffes

I.Scb.Hug
S. Early buybo fume egalpsama elute bk bulge
IN Zany Wing may fathom" *dimly when needed
a. Cush* eelscbd seassaud bsyi any avoid palette pulse
d. Advance boy* any pm& awe adscdvky and avoid betty buying

bt order to use kilobit

F. 7-1 = 444-

b.1

B.
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2. Purchasing pmmtures
a. Local &Naha vs.. regular sumly bowels for sc6c4 equknamts

(1) Relative selectivity a factor
( ) Adapts/Al* of equipment to school wells, and &aiming patterns

kt. Methods
( 1 ) Coin Id&ng

a) On spettications
( b) On iv:operable terms mach as freight mamas terms
(c) Use of "or equal" description
(d) Methods of omnparing coots

( Direct from &damn or ciatiog withowt compartm
(3) Purchase* oa bola kali plan as ki quantity, quality type,

or im basis of sties appeal
Purchasing elnar-011 or standards
(1) Dealer intretiestmt quality, etc.
(2) Economies

(a) Use of snick patterns
(b) Standard patterns to facilitate replacement

(3) Finish and color *tastier*
(4) Slippin1--1.o4-b. futm or warebouse, or laid down
(5) Financing pawns

(a) Cash-30 days
(b) Deferred mimeo

D. Preparation of lits of equipment
Some 'amok prepare lists of equiinnent,7by types of usethat may be

available to teachers and others as a basis for ;Amain& In some cases these
lists refer to catalog number! cw equal In other awe brief descriptions are
given. If price ranges are quoted., buc4eting a the equipment program is
facilitated. The following items are tans from swiveled lists that have
been developed by some scitook These are illwitrative and incoen$ete random
samplings. In some cases the school lists show pion and doscriptioas, andier
catalog designations.
L Some general items

a. Window shades
b. Chairs
c. Lockers
d, Display cases

2. Classrooms
a. Seating

Teaciwrs' desks
C. Cases (if not built in)

3. Science roma
a. Seating

Demonstration desks
C. Pupil watdeas
d. Projection equipment
e. Other, adapted to type of schwa
lionemaking
a. Laboratory tidies
b. Stoves
c. Storage (If not built in)
d. Dining furnit9re

4

an

bids
of

b.

b.

4.
V.

C.

*,



BUILDING CONSTRUCTION AND RQUIPMILIVT 39

Hornemaking---nurwing-bedi, etc,
L Sewing nutelirma
fp Mirrors
IL Cutting tables, etc.

S. Cafeteria
Kite lem e4u plwIltpetete

attw cooler
d. Dining -rtxma furniture

Serving minters
Mixing machines
I other arms such u shops, art, mechanical drawin commerce, visual

tftqv musk, library, uninasiunt, dreams roma, Witt Fromm des
pemsertj auditonum-----tage, hall rooms, rest roma, Ares, k adergantens.

etc.

Unit 14
Inspection and Approval of Compietod Project

The board of education, serving as represemtatives of the people, uses
district funds in providing school-housing facilities. The board awards
construction contracts on the basis of approved drawings and specifications.
The constniction supervisors are expected to watch the work awl to report
on conformity to or deviations from the design and spmifications. Even
with these precautions the obligation for final approval of the completed
project rests with the board of education. The board is rtsponsible for
protecting district moneys, and for providing adequate buildings for pro-
gram needs and for pupil protection. Most boards of education find it
desirable to make or to have mack, detailed inspections of the building
before accepting the building and approving final settlements with the.
contractors. In some cases board members help make the inspection,
usually with the architect and the board's building supervisor and/or other
school ofrials. In some cases the State building supervisor assists. These
inspections should be thorough and detailed. They should cover the whole
building insofar as possible.

Inspection, approval, and acceptance plans vary. In some places State
inspection and approval are required. In some cases construction contracts
call for the retention of a designatad percentage of the contract price until
after final acceptance. In addition, contract surety documents (usually
referred to as contractors' bowls) may provide materials and workmanship
guarantees for a designated period of time. However, these guarantees are
usually considered separate and apart from, and do not usually affect the
completion inspection, approval, and acceptance of a buildina project.

A.
angrutcw of amtractoms may notify the board, its imperview, w the

that the building is ready for impaction

e.

dtsh washers, seam,
'1;. Arra

'%141

e.

6.

Completipp
L
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2.. The trchlieci and the impel-visor
advise the contractor al imnn

& The mintraettn- may complKe or correct
final te43

or mtsatitfatiory bans
itInnu bigwe re/400,484

ArtliArriand perhaps engrnoins
Project impiwinwa

d. In some cams &site department ci eifuGatxua and, in othrr ta&7triw_
building impeder

e. Contractors 41im szoompany the inintezums
2. Tlmnhi

a. it is
int

otim-A ciesitsWie to delay insper
siegmnit there4 ii cgr4**Ei fmt to make them

w=hik the contractors' miffs are still availabie to wake fuvA agree-
time in cimnpletkes

It. The timing of any emouttial State unvectun may be made 11104V

difficult because oi travel distance
3. Method

Make a thw'ough inspiio notimng
cit question refer back to drawings and

_

h. Make list of commonable
11 change are noxied sad iediatxte,

GI completions
d. If changes are wx practical. &wattle wileiber

aorrmi uni. and if so the treasury changes in compenastifflt
e. After changes are" matie or oomr4iine weaomph&bed, manioc* m a

is fw final approval.

C Acceptance
Formal cjs involving the psyts to and the Masse ollsthe awaracter

from certain otvligstions is wally (Warred until all requires. are met. la
other words fen-mai &ampullae is wit conditional Ind is cidayeAl until it may be
complex and final (subject, 91 course, to the usual gistrantoe-boad stipulations)
Acceptance procelfures vary and the following commenb relate to some common
problems and promkres.
1. Tintinrdelay acceptance until woject is maid e f#: cpIet.d.
2. Scope

a. Acceptance coma whole woject---blut board deals only with prime
caltraclor

b. Prime contractor and ilk surety responsible for ntateriak
workmanship icuppikkii by dealers and oilticmtractoxs

3. Nature of acoeptance
a. Forint! accept A ()emplaced project

Partial precmpletiim weby agreennattsee4 swt ixmituto inAti
acceptance

c. Certain retained (gauss% mamma axe many released u aeon u
the project is smartedt Guarantees

a. Board pH coOs d ail guarantees and cmtinidng beads

rums areas. In case

and archrwia

iktan
coatroom- Win to

11,
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1. Participating
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(1)
(2) Coats
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Section IV
The Financing Phase

T HE FINANCING phi-se involves some early planning and cannot be coin-i pletely separated from the other phases. However, the total financing
program may extend over a period of *two or three decadei and mai involve
some legal and other problems not common to the other phases. TS financ-
ing phase may have close relationships to economic conditions, to the local
form of municipal control, and to the various State regulaticts or limitations.

Unit 15

Financing School-Plant Programs

It is generally desirable to develop long-range programs for capital-outlay
financing aIoni with or to supplement the long-range school-plant programs.
School capital outlay financing programs may present many problems.
Some of these 'are local problems and some have both local and State
significance. These may involve the relationships of capital-outlay funds
to other funds; types of State support ; priority claims; earmarking, or a
sharing of the current tax income; or may apply to such features as fund
availability: district credit; or theprotection of ieserves. It is not feasible
to Provi4e here a detailed discussion of the principles, problems, and
procedurg in capital-outlay financing.

Howe*, it seems desirable to outline a few of the basic principles and
to pint out some of the problems which may merit consideration by local
officials in developing and carrying out a capital-outlay finazicing program
for their schools.

Long-range school capital-outlay financing programs help create a public
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awareness of future needs and 'tiny help reduce the competition between

the school capital-outlay and other community programs financed from

local taxes. *

Capital-outlay financing ppgrams should provide the e:ssential funds--
"when neodocr for new construction or other capital improvements.

The financing program may need to be so developed that the tax load may

be distributed over a period of years. .

Debt.,obligatiods serving as a source of capital-outlay funds should be
limited to a reponable term of yean consistent with sound financing. Cons;

tinuing long-term obligations may be costly and may not leave free-bonding

capacity for future use.
Capital-outlay and/or debt-service funds should be safeguarded and

local accountability should be definite.
Theie are various plans for finairing school-capital expenditures. Author-

izations, limitations, and methods may vary from State to State. In some

instances there are different types of authorization for the various districts

in a State. In addition, variations in local district financing abilities
contribute to the development of different types of capital-outlay financing

plans. The following paragraphs outline some basic plans and will point .

out a few of. the problems involved but will not provide a detailed analysis
of any of the many capital-outlay financing plans.

In most cases caiiital-optlay funds are needed in substantial amounts at
specified times to finance new construction proteas. In some large or city

school &grids it may be possible to provide the construction funds needed

from special or regular current taZ levies. This is not always true in larie
diitricts and is seldom true in the smaller districts. In many, if naimost, capes

school districts attempt to distribute the taxes for capital-outlay funds over

a period of years either by building up advance reserve funds for construe-

tion or by borrowing and paying through debt-service taxes. Under either
plan there pay be some earmarking or priority claim established for build-
ing and/or debt-service tax levies. Regardless of the method used such
taxes should be considered in !their relationship to the total school (and/or
community) taxes so that the taxpayer will 'not be corifused by competing

tax demands.
Programs of financing school-plant construction may be divided into

several parts, and each is sometimes thought of as one of the steps in a local

school-building program. These steps may not be the same for all school
districts or all types of financing programs, and the sequence of steps may

not always be the same. The parts or steps to be considered in the follow-
ing outlines are: estimating the funds needed ; setting up a financing program.
including the budgeting of building project expenses ; vain school-financing
bonds; sale of ,bonds; and acing up bond-payment and debt-service
schedules. In addition some detailed optional amortization schedules are
provided hi Unit 16, Some of the general principles will be applicable to

.
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all school-plant . ..; 1 program. &wryer, 'many details of the different
.' steps will vary with local condition, State restrictions, local, resources, and

other factors. Ea4 local program should be developed after consickting
the various factors nvolved.

- \4 4. I

Part I. Estimating the Funds Needed

School district capital-outlay programs may become major community
enterprises. Local citinns may want, and are entitled to, information on
the school-plant needs and the probable costs of the proposed current and
anticipated future school 6- program. Boar& of education and
other local school oaials may need to provide information on the costs of
various types 4'of local cougruction, and octane estimates di the factors or
elements of awl costs, and information tni the comparison of local cots
with those in other communities. Board information releases in dna areas
may facilitate public appioval of capital-outlay laing programs.

A. Soma fumes in
1. General facto,

a. Ctestructiou cost as measured by construction cost inrkes)
b. Size of project
C. Type of coustructim
d. &imams' and special features included

2. Some local *maims affecting costs
a. Local wap scales
b. Local materials &yodel&
C. Site conditions
d. Haulage
e. Availability of water, sewer, and other service lines

B. Estimating costs: various mesmares, none GI them very reliable, are used tomake rough minims
1. Cubic foot ceetocovering only the enclosed spaces with the missing

walls and using a height mime from average roof height to about 1 foot
below lowest floor level at each point

2. foot measuree--oevering at each floor levei only the arees ;Ws
the outer surfaces d the encloshig exterior walk, and ossittbsg estimated
costs he areas not so included

3. Per pupil---opimum cape*t Per classroom
5. By analogror comparing with Winner building' erected under comparable

conditions and on which cost units are known
6. Use of constructionocose &dices, by applying index number adjustmert

to known cost liovek of a previous period
As indicated, the type of constructles and am other factors increase the

difficulty of advance' cast estimating. However, after the were, drawlsi
and specifications are considated k hes been dsbradned whit types elmaterials will be used, and the aneums and tyre of labor needed, k will be
possible to make cost estimates having greater Vida*

; ;
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C.' Cautious in estinatift coos
Local °Wale should be maul include all cots in projecting tbe met

estimates of project 09 a program. The cost indices tread may provide some

b. fo prop --.-- k ceostrusion oasts. However, there are ccatretber thaa
censtractka--that omally must be Gnawed from the same bead sr twigs/
ewe& H nearly all d the available finds are consoned fa paying eenstracdea

costs, sack area as equipping, landscaping, sad other cessedial needs may be

neglected. There are no raid& estimate a cost (Name that are applicable

to all projects. Cost astribaime will vary loudly depending on the type el
corstructies, site cow the mount of raw equipped needed, and other &stem

Sone ethool estimate project commotion expencthures as percestages

of the total capital-outlay costs. The ranges shown below are averages and do

set review absolute limits, so de thei necessarily apply w any particular
project or locality..
1. Contraction contracts range from about 67 to 78 percent of total capital-

outlay cesteineludift general constructko, front $1 to 60 percent; beating

sad vetailadas, 7 .to,12 percem; *align& 4 to 5 percent; electric, 4 to 8

permit ; each of total project costs.
2. Costs other than for contraction range from ;bout 22 to 33 percent et the

aptaiinciadng such kens 04 sites, from 3 to 9 percent; equipment, 7 t
pseud; engineering. architectural, ,and supervisory costs, S to 9 percale;
adminietntion, 1 ,444 percent; each of the total ca- capitakoutlay costs a
the project.

Part IL Setting up a Financing Propane)

The types of financing programs to be followed may depend on many

factors. Some of then arc-the State laws on bonding, on reserves, and on

related obligations; the size of the immediate project and of the anticipated

future program; and local financial conditions and financing custom.

It seem essential that the local school officials develop and adoptor if
necessary recommend to the public for adoptiona logical long-range

financing program. This program should include all anticipabid capital-

outlay funds from all sources such as taxes, bonds, gale of propergi, State_

and/or Federal aids if any, and others such .as transfers. The program

should show the district's assessed valuation projectiois and provide some

inchcatim of anticipated omit. %outlay buildiag and/or debt-service tax lev-

ies. The long-range financing propam .hOUId 'show anticipated expenditures

for capital improvements and for debt service.

A. Methods 1 ilaaseing pulwwilt programs
The Wowing valise Nets small Inancing pleas but without evolution.

It is possible that a district may intermingle the various sans combining reserve

funds, canted tsx ineesse, Nue wad MUM and other each .se State-aid funds

for sue project or foe program

1- Parekiellib .policy
%Ming up capita, fund rooms

b. Voting special banalities levies
C. Budding each year fres nyder carrot tax funds

to
a

ift 64?,
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2. On a credit or borroliing bash
I. Short-term bonds

(1) Sometimes authorized without public vote
(2) May be for 2 or 3 years, usually not over 10
Long-term bondsterms 15-40 years with 20 or 25 m the median(1) Serialeither, amortising with equal total payments, or eciiki

principal payments and reducing interest payments
(2) Sinking fund butepay principal at end of fixed paiodswith

or witimt callabk features
C. Combinations of the methods limed above

3. Selecting a financing procedure to be foamed. Each method has someadvantages or &advantages as applied to local situations. (See later tablespages $1-48 for some cost comparisons.)
a. Pay-as-you-go plans are less costly in total dollars, but

(1) *Large reserves are not always easily protected
(2) Annual collections large enough for major condruction ofteninsuadent
(3) Repeated annual collections not assured if dependent on annual

public vote, or the approval of some outside board
b. Short-term bonds

(1) Heavy immediate cost
(2) Release future bonding capacity sooner

C. Long-term sinking-fund bonds
(1) Costly
(2) Involve protecting sinking-fund reservei

d. Long-term serialsfavored by many districts
(1) Annual principal payments constant, interest payments demean
(2) Amortizing- ....al total paymentsprincipal payments increme,

interest payments decrease
e. Bond termsup to 35 or more years in some States

(1) For short term, 6-10 years generally favored
(2) For long term, 20 years generally faiored

B. Budgeting of building-project expedition

Some mention has been made of possible divisions of capital-improvement
expenses. It is usually desirable to budget such expenses. Satisfying alldesires may prove costly, and the budgeting plan may help hold such costs Inbalance. The following outline does not assign budget percentages to thevarious areas, but lists some of the expenditure areas that should be considered
in budgeting capital expenditures. ,

1. Need. School boards should consider all possible costs in advance
planning. Failure to do so may result in fund shortage or in failure toobtain some 'items desired.

2. Preliminary expenses
a. Legal, engineering, professional
b. Surveyif paid. from this fund
C. Costs of elections, advertising
d. Bond registration

3. Site costs
& Purchase
b. Surveys, grading, landscaping, walks, etc.
C. Parking areas

a

b.

.

.

.
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Constructks ants
a. Contract advertising and other costs

b. The uriaii contracts
C. Architectural, engineering, supervision
d. Builders' risk iasuruceor insurance during construction
rumkure--equipnew

6. MUNI knows costs
a. Incidentals and canting&
b. Public relations, and information
c. Travel
d. Legal costs
e. Penults,

Part ILL Voting School &aids

Currently a substantial part of the costs of public elementary and
secondary schoot construction is financed from local funds. As indicated
in a previous section, there are several possible ways to obtain the local
funds needed for capital-outlay purposes. The use of local regular or
special tax levies to obtain capital-ouday funds differs little from current
procedures with other taxes and will not be discussed

sr

440

However, a majority of the school districts depend using district
obligation bonds to obtain a part or all of the funds needed for !plant
construction. There may be many possible complications in voting and
caring for bond issues, and it is anticipated that the boards of education
will seek adequate legal advice. The commints and suggestions in this

section are not developed to provide answers to legal questions. They

should serve to provide sonie general information on the principles and
on some of the problems in bonding and to call attention to some steps

or procedures that may merit the attention of officials developing a bonding

program.
Legal restrictions differ in the various States and in some eases among

the different districts within a State. This is not the place to attempt to
define school bonding customs. However, it seems proper to discuss

briefly some basic principles or problems.
School, bonds are normally voted or issued to be sold, and sales are not

limited to the State of origin. Distant bond buyers may not know about
the local district intent and firumcial imegrfty and must depend more on
compliance with legal bonding restrictions and bond stability as factors in
bond attractiveness as investments. Bond prices and interest rates may be

affected by State authorisation for, and &strict use of priority claim on,

or the earmarking of taxes for debt service payments.
In some Sides boss 4 least in limited amoufits---mai be issued by

local boards of education without a specific public vote. In other States
all school-boM issues must be authorized by a vote of the people. Such

S.

oil

.
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factors as the eligibility of 'ions and of the percentages cd votes roquired
for approval will vary frc State to &ate. Movies the replathms and
rules governing the tailing of bond election, the numb ci holding elec.
dons, and the voe certification will vary. Local school olds& will want
to be assured that they have fully comPlied with the laws or rules applying
in their State and to their distrkt.

District bonding limits may be established by State laws for sped& types
of districts, or may in some cases vary with the vote cast or doe &trice.
financial ability. In some cases the district limit may be eigablWied by
the amount of debtservice tax that can be levied. In other cases the limit
may apply to the total for all bolds of tin municipality. In still other
cues the State may set no limit, and in such cases voter willingness aa/or
mullet salability may be the limiting factors.

The following outline lists sone of the areas, activities, and miaow
boar& may need to consider in preparing a district &ma prmram.

A. Sass basic infosmatisa
1. Mowed vubmdies applicable
2. Total loading capacity

Magmas; debt
4. Free bolding capacity
& School debts Other municipal debtirivelatiomilp V say

B. Beard amiss
I. Mimes el approwists board sneaky
2. Call he eked,
3. Notices election
4. Balleotypes, wawa*
S. Hastillisewbus bad, Judy% so.
6. 011oisI mpsft of dada

C. Atterssf;s' repartooevarbg such areas se:
1. Certifications si whacky
2. Certifications legality of maim
8. Naslitigation anditemiss
t Bawd notheises far Was beads
S. Bond attorney's sword el bawls

D. Registration record and appeval V rooked
I. &ate officials
2. City sr ether Acids

E. Typos el buds. Thaw wises types al bome. liart d the amass
types Stet
L Irked tank

S. Far total brestypicil Sir iiiisg-fusd Undo
b. Somsnisly far sub lossal-ssillgesd maythbr sapid=

2. Callable-ea se whiling esilsbie Maas

4t.

&
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Part IV. Sale of &wads
t,

In sonm States school officials may contract for biond sales, pending vote,
before duly are approved by a public vote. In some' aim bond sales may be
negotiated, and in other cases the bonds must be sold at public auction. It
is not feasible to recommend here any sales procedures. 'It does wean
desirable to list some of the steps, procedures,, and problems local officials
may need to consider in selling school bonds.

A. Sale prooethree
L Time of sale

a. Before voting
b. After Wad amen'

2. Type sale
a. Prirwo ar negotiat4;d
b. Public

(1) Advertismiein
(2) Procedure for 'Adding
(3) Earnest money, If ny

B. Sale conditWia
L Interest rempfued cn. as a factor In bids
2. Pricefixedwith inemiumnriabkft cmpetkive with Widen
& Dues defliery
4. Payment oebetkke, dates, ;dace
S. Sale of whole ism se part

Parses*, for abed a delivery

C. Protecting funds obtained hum bond sales
1. B6rd liabilityiw obiliption
2. Suretyen depoe
3. focrowimeete
4. Invesdar-itypes 0I anew permbk

-a

S. Other

Part V. Setting BiliPayment and
Debt-Service Stimeshales

There are several types of wheal bonds in common use. The sinking-
fund bond may defer all principal payments to a final maturity date. Tax
incomes for band redemption may be placed in a sinking fund to be available
at the time the bonds mature. The preservation or protection a large
reserve funds entwines mates problem Investing or lending such
funds brings some income Imt may isms.s the rotectitm Moulder.

bonds now Nam more mndu than the einidwfwad base. One
type of aerial bowl amortised by nabtabisigamutant total *naval payout
incressin the magma cm the prinOpal satbe Wend masts demise.

second type of serial bond progrim cells for fixed annual payments on
the *sapid Ift with constantly deems* Wove payments. Initial

of

6.

7-1

;
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payments are slightly larger than with total equal payments but the total
costs are slightly leas. In either case bonds are so written that some &mids
mature each year.

In setting up a bond paynumt schedule the school board may wish to
consider such factors as other existing bonded obligations and their maturity
dates, the probability of other bond issues in the future, district taxpaying
ability, and local desire& In some cases boards wish to defer payments
on the principal until other debts are retired, and in other cases they wish.,
to pay off the bonds rapidly to release bonding capacity for future haws.
The following comments do not include recommndations for any particular
method of setting up debt-service roamed schedules. The illus om
do show the differences in annual and total ants for the various plans of
debt paynwnts.

A. Setting up a payment schedule
1. Determine the type of bond desired
2. Detamine term of bmde--10, 15, 20, ....years
& Set up.liaymnt selwdule
4. Project estimates of property usessmeuts or other bases for dews.

funds
51 &shame tax levies required

B. Estimating bond retirement and interest rates

The samples and illustrations shown in tables 1-30 provick bases for
estimating costs for the total bonded debt, for various peri 9f time, awl
at various intewest rates for sinking-fund bonds, serial with equal annual
principal paymmts, and serial with equal mai but increasing annual
principal payment&

retirennit schedule for sinking-fund bonds is shown in table I. Some
school officials have considered longer term bonding. Brief summarks cm
this and succeeding pages will show some of the costs for each 40- and
50-year bowls at certain interest rates. If 40- or 50-yekr sinking fund
bonds are isswd, the debtservice costs would be less per year but the totals
would be more as shown in table 1. A majority of the school Iontterm
capital-outlay obligations are now in the form of serial bonds. Ow of the
types of serial bonds provicks for equal annual payments on the principal
and decreasing interest and total payments until the bonds are retired.

Table 2 shows retirement schedule for equal annual principal payment
types of bonds. These estimates are based on $1,000 bonds at different
interest rates, and for different periods of years.

Some school boards like this equal annual principal payment type of
serial bonds. Total cage are slightly less, and the heavier early paymesds
on the principal release bmding capacity for later use if nee&d.
schedule of this type may need to be adjusted if the rmrw bond program
must be zoorclinated with &AWN; obligations and bmiredrement prwams.

A
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Tabk 1 0-4Vnidnii4rund Bonds
Interest paid annually, aWLWii tumuli; collected annually

but principal payment deterred to oaw maturity date
Costs peel $1,000 bond

51

goad, by kepi al
1 penes*

Cost al bomb at imaging roe 4,1

I peeeted

TotAl tamest
Total principal and

imena
Average per year.

1.5.7eor:
Total interest cost
Total wincipal and

bona
Average per yigr.

20-rear:
Total home core-
Total wind* and

ultandit ammilibelmid.+410

Avenge pow year...

30-year:
Total interest
Taal principal andIt Wele,DOWISO,WWW4PaelaMOMMPOOOPOSII,

Average per year

40-yesr:
Total principal and

interest
Average per year..

$100.00

1,100.00
110.00

150.00

1,150.00
76.67.

200.00

1,200.00
60.00

300.00

1,300.00

$200.00

1,200.00
120,00

300.00 450.00

1,300.00 1,450.00
SS.67 9647

400.00 600.00

,400.00 1,600.00
70.00 80.00

600.00 900.00

AMA 1,900.00
53.33

1,800.00
4&00

Wiser:
Total jainc*ai semi

interest 2,000.00
Avenge per. year
Nest Maki preteedea ai Askimehe4 memo easy be problem. leveed*. et bowleg mob seams

nay beim ems beam bee imey dee borers the Ism bumf.

sow
amommou111

I.600.00
MOO

900.00

1,900.00
126.67

1,500.00

20500.00
8333

elemelINIMIONINIMPS.

1,80040

2,800.00

3,400.00
WOO

.

4,000.00
80.00

4%.

Tocgin

-

1

.
. .

' 01111111111.41111=11Mol

-
zriciscaG 4 pinawa

4.

$300.00 $400.00 , MOO

4

i.rA:I P__I I

LI 1,400.00 1,500.00
130.00 140.00 15().00

600.00 75040

48.33

111614.80204~4.111111

-1,600.00 1,750.00
106467 116.67

; I.00

1,000.00 L I

II-1.00 I -1

, 90.00 100.00 110.00

P,200.00

1-.00

93.3363.33 73,33

2,600.00
MOO

3,1 I I

60.00

.

a

an111
-1

11

pereeft

5

0,444441,440.4.44,041141E
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Table Bolas
Ea gpial amend prhicipd pnyinema, itaereet, and total annual

payments &craws im the =load prubripal &creases
Costs per MON bowl

Soda. kestb

1

/0-yotw:
Total intwed to pay_
Total

inkwell* to pay-
Amass anima

parmait
Maibzwa amtual

payload
Minim sutawd

parDe

I SI reitoP

Total geig to pay.
Total winciral and

lama to
Average annul

payment
Matthlwn ammil

Casa se Worms rim et -
pereast 3 renew

a
6 pkin,44 4 parvim

MOO

1165110

105.50

110.00

ILIUM

MOO

I20.00

102.00

16040

ai111111.00...-.- NI!

nom
-0,11.0011maws---y,

1.160.00 1,31X1.00

.33
11111111ftemsmiFf

Minim= mama
paymw

20.y e w

Total interest to pay.
Total wincipal and

interest to pay._
Average annual

paymem
Maximum. annual

mimed
Minimum annual

a
105.00

1,106.00

Sria5

60.00

50.50paymeft

M-yssr:
Total interest to pay.
Total wimipal and

inftrest ply
Average annual

mimeo
Maxims annual

paymmt
Minimum annual

210.00

1,210.00

60.50 an

315.00
J

420.00

Lusa 1,420.00

MOO

5200

1,SS.00

76.Z

MIIMINNI00.1.11E

aMPOMPOIP11-011141

ame11

156.00

1,155.00

38.50

43.33

33.67

70.00

51.00

310.00

1310.00

43.33

SL33

34.00

80.00

SU°

465.00

1,465.00

4823

6333

34ia

90.00

MOO

620.00

1,620110

54.00

73.33

34.67

1111111walam.

egginon

I.
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104.00

$275.00

1,27100
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150.(10
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A second type of mild bond program, in uw by many school ditricu
,mprovicies for approximately equal total annual payments on primipal and

interest with the primipal payments increasing u the interest payments
iimrease. This is probably the mom common type of school bond, and
&awe the compaation tables are smnewhat involved, some specific 'informa-
tion on amputation procedures will be provided in the following paragraphs
and sample amortiution tables will be provided in Unit 16.

A 'formula' for estimating amortization schedules may be derived from
formulas showing annuities whose value at compound interest 'totals I.
The following tabulation, table 3, shows the amortizatim schedule indices,
tim avenge rate per $1,000 bonds, and the totals for various interest rates
and for different periods of yeas.

However, school boar& often prefer to use a simple amortization factor
set as a fixed numb& of whole dollars per year. Table 4 shows the
amortizing coats, ming the next whole dollar above the minimum as the
anw factw.

and *year bond costs are computed on the basis of annual
per &muml of the next whok dollarabove the applicable

Ind' icesthen the totals would be slightly different from those shown in
table 3 on the preceding page.

The use of the whok &liar (next above the minimum) fwor has some
advantages. It is easily handled. It aids in pFoviding mall reserves in
the bond- fund, and this is often needed kir snail bcmd imams.
since bonds are atm boned for even ammo of about $1,000 each.. It
also helps provide a small maim for use if tax colleets lag. Under

a Dram V. I. and Gams, Reboot O. Magesmain &wawa and lama (imiseiss asni t 4'

by W. C. List a4 K g. 1lLan). N.. Teak MeGareltil Ilea Comipsay. I.

,r
I

53

eklosr:
4-

Memo per

5#476Nr :

171:2

Average per year.

.J4

Ir....11111molealMomline

-emo wa.m.=111,

0.-14111,1-ramoiWiallialoj

4'4:e ',44 14

1,6511100

MI 1

1/...,...4-......

45475

2,530.00
51160

. If JLr
,

.

. -

Total sad
interest

year...._

Total pkwipal and

Tale 2.---3or1ai

1.41(1.00

MIS

IN.--=7114Allet

1,1120.00

4.5.50

2220.00

.111

Is*

2,230_00
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this whole dollar plan tkw payment for the last Tags
probable if the next formula amrtizin factor is 50 cents or mo

tlw whole d liar used in mmputing cw4tA In midi cases the tota
may be slightly less than when computed on the exact formula has'

1 4acia1 s often sett information on tile
amortiting schedule on their proposed bond prti-yra
parnwlit and reiirtrnent schedule tor a bond issue o
at 3 permit. (Complete schedules for different interest ratr
terms of )tears are shown in Unit 16.)

(NA and cost
Table 5 Allows

-ti differrtit

CATAIA

Pelmtu
Index
Average per
Mtai-411

TaW 1.---Atrnoititaing Srhadmiti
imams of amortisation f8*i-tom
a wtragie annual and total mega

COO

OP roan mire

Percent
Index
Avenkr per year
Total-all

3 Pexerin
Index
Average per mir_i

dMil

7

1324s I Ct-0778 54 (t0611567
$1 MSS .83 $61 16
ULM $ L167 4S M=0

4 PeIrktnt
Index
Average pes year_.

5 Percent
Index
Average per rear_,
Totatall years-

6 Pesteed
Index
Average per year.
Tots1-4 years

083665

$1 172_30 I $1 Z635

amsoa
$129.50

$1,295.00

ace994 1
$89.94

$1,340 10

0965422
.9614

1,445.10

0.1358679 0.1029627
1113527 $102.96

$10358.70 111544.00

OO75817 01578300
f7338 $57.83

$1,471.60' $1.734 90

.0000425
$8014

$1:604.80

0.011171845

$87.18
$1.741.60

0,0650514
$65.05

$1,951.50

0.07264119

$72.65
$2.176.50

Ii-=0=r-,csme-

00505234

-,,..-1110.-mecaNsIbeA

0.0664615
S6&46

$2,656.40

,EFSINS

1110111011100.=00.1.1.

1-.....

0.06su42

$6144
$3,17211
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may small. This
is below

of an
the

a5C1,M) for 20 years

svv_

cAmetivaca

a

rjtai

Nal

Total-a

0.1232909
$123.29

Total-all $1,232.90
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Table

with aged tumwa
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A

Warmer
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meoisi vane sawn 'hero are

west tousi I afro mootaiwye
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torte tahttirl t-evat payment. Fat UNKtor.fre, Lit* required 11=MPSVil t*
offlomiriBoo e raw pirmoci bead io $41 pirt viNor b-va 1444o Limo eras e-Aat
mai overate &mai unim w y ti6P-41-
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n in table 5 are based on full collection of the ftti-
-service income each year. If full collections are not

in the early payments on the principal would Wive
larger rrv in the spnual debt-piervk+ fund balances. .

This schedule would apply only for a bond lime set up for immediate
amortisation as shown. If existing obligations justify defened principal
payments, other schedules may rut.e41 to be ckveloped.

Amortised
$ 1, kransi

&-7 Work

1

Pain

Total Lateran ply
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NM 11 Wise $1T1.16
1 1, I am 1,17116

112.SS 110,049

11L%I 11712

107.1Z

1

0,71:

16126

StItt
SIM

C1231. X

1,131.48
atm
12115

lag VIM 441178
1,1411/ 1J*_j 1lrW tr"i) 72

Itait Mai 971
47a 3171 892,2

219.50

woo

sn.n
tostsla I LSL6

cm nit
LA,

7A.0 9)7.14
La/M.0 1,917%

58.1P- 66_

PAS 41..SS

--- sax,* o A -01

aty1441

( cool lam

skao

The estimates
mated 000
assured a redwtion

0

4.Soriall Bonita
total parniemalsi

-A,u per

I AA, bwressej
wiasmagmiNall~

hos&

0-yady

to
Total

and prtmvi

oast_

pa y

wage annual

_

1106.00
105.56

KL89
1,090,99

T3..00

72.06

SS216

MS16

woo

3,3&94 4674 4
1,46734

MOO 7100
60.98 6&95

MSS

50.44

96.(15

594.93
1,594Stl

800
TS

I
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Table 5.--Seridd Bonds

Equal total annual payments for a bond issue of $500,000 20 years, at3 percent, set up in $1,000 bond units. Planned debt [co payments $34,000
or $68 per $1,000 of twiginal jissue

'-- Years
Total
beads

eat 4

Interest
10 Kr

PaMast
prinTipal

dta
to Pay

Balanc
in debt
service
fund

Balance
of bcmith
()Instead.

big
1 111 1 3 4 - I 6 7

1..... ...... _..-... $500,000 $11000 $19,000
2. 481,000 11,430 19,000

,$34,000
33,430 $570 462,000

3. _ ._ - 462,000 13,860 20,000 33,860 710 442,000
4:...._-__.-.... 442,000 13,260 21,000 34,260 450 421,000
5. 421,000 12,630 21,000 33,630 820 400,000

i e6........0....__ 400,000 12,000 22,000 34,000 820 378,000
378,000 11,340 23,000 34,340 480 355,000

8.______..... 355,000 10,650 23,000 33,650 830 332,000
9...4....__.-.._. 332,000 9,960 24,000 33,960 870 308,000

1 a.........._____.
,

308,000 9,240 25,000 34,240 630 283,000

11......__....... 283,000 8,490 26,000 34,490 140 257,000
12..__.- ...... - 257,000 7,710 26,000 33,710 430 231,000
[3..._............- 231,000 6,930 27,000 33,930 SOO 204,000
A _. 204,000 6,120 28,000 34,120 380 176,000-
5..f...r.i. 176,000 5,280 29,000 34,280 100 147,000
6.._........... 147,000 4,410 29,000 33,410 690 118,0007... _ 118,000 3,540 31,000 34,540 150 , 87,000
8.......- 87,000 2,610 31,000 33,610 540 . 56,000
9....4.. 56,000 1,680 32,000 33,680. 860 24,000
0.......... 24,000 720 24,000 24,720 10,140 ....._.

............ $169.860 $669,860$500,000 oilmmose....... IMMOONO..410

4

S.

Comparativt Costs
*ok

Table 6 shows a comparison of the total costs for each 4000 bond,
various interest rates, and for different periods of years.

In table 6 the rounded or next whole dollar plan for the equal total
annual payment an was used. This table shows that the sinking-fund
plan is the most y; the equal total payment is next; and the equal
principal and decreasing interest plan is least costly. The difference is in

# the interest,vhich may be nearly twice as much under the sinking-fund plan.

ta

-

-P

'0

$481,00

...

7................

.

.

,

...,....

:

4

1

416.

1

,



THE FINANCING PHASE

Table 6.Consparative Total Interest and Principal
Costs per $1,000 Bond at Various Interest Rates and for Different

Periods of Years

57

Bond, by length of term

1

10 years
Sittking fund *****

Serial-equal principal, variable
interest payment a. OH *0 0 0* as a 4

Serial-equal total principal and
interest' payment

15 years
Sinking full
Serial-equal principal, variable

interest payment -... ewia ee

&dal-equal total principal and
intense payment

20 years

.,1014pr

Sinkingfund.........................*..
Serial-equal principal, variable

interest payment
Serial-equal total principal and

interest1 payment

30 years

me seisome41

Sinkingfund......." 0.

Serial-equal principal, variable
interest payment wwwww -,....

Serial-equal total principal and
intense payment wwwww

Costs at interest rate of

1 percent

2
2 percent I 3 percent

4
4 pare eat

$1,100.00
I
$1,200.00 s;,300.00 $1,400.00

1,055.00 1 1,110.00

1,055.62

1,150.00

1,080.00

1,080.89

1,200.00

1,105.00

1,107.14

1,300.00

1,155.00

1,161.26

1,1?2.62

1,300.00

1,160.00

1,166.97

t400.00

1,210.00

1,219.50

1,600.00

1,310.00

1,335.78

1,165.00

1 171.16

1,450.00

1,240.00

1,255.65

1,600.00

1,315.00

1,3311.94

5 perc ent

a

$1,500.00,

1,231.48

1,600.00

1,320.00

1,348.83

1,800.00

1,420.00

1,467.54

1,293.76

1,750.00

1,400.00

14407)1

Z000.00

1,525.00

1,594.93

1,900.00 2,200.00 2,500.00

1,465.00 1,620.00 1,775.00

1,513.36 1,730.40 , 1,917.05
4

I Total come for equal total annual payments principal and interest arc as computed
16 Illustratloaa: op the basis of the seat whole dollar above the minimum. Total costs are
than them, shown la Table 3 and the difference fa greater or lase as tho amount ef the nest
varies from the minimum as derived from the Index.

f
Unit 16

Bond Payment Amortization Schedules

for the Unit
slightly less
whole dollar

The following tabulations show sample amortization plans for $1,000
bonds for 1-, 21, 3-, 4-, 5-, and 6-percent interest rates and for terms of 10,
15, 20, and SI years. In each case the annual payment rate or schedule
iir set at the next whole dollar above the mini ,411 required for such bond
retirenwnt. Under this plan the last payment will be lesi than the schedule
--the amount of difference will depend on the excess of the even-dollar
schedule over the minimum requiroi. (These tabulations do not provide

.=

1110

I

Sinking

1,220.00 1.275.

*

r)-

'

......

a 5



,58 LOCAL SCHOOL CONSTRUCTION PROGRAMS

for carryover district balances each year to compensate for any lag in
tax collections. It is anticipated that local boards will provide any such
balances needed through adjustments of the debtservice .tax levies.

\ Tables 7 through, 30 show the bond amortization schedules and costs at
various rates of interest for certain term bonds under the total equal
annual payment amortization plan.

Table Amortising &haul*
10-year boodsi;bitentet 1 pertbeigti

[The
_

SEMI I «hob& le bared oa paymeate for aaelp-meseept the last year, otmolded
as tiro mixt whole dollar ammo the required niditaktaim eanual payment]

Years
Principal

duo
later**
to Pay

Pay's" . - Total
to PAY

1 a - a 4 5 a

1.................... $1,000.00 $10.00 $96.00 ;106.00 $904.00
2........................ 904.00 9.04 96.96 106.00 807.04

3..................- '807.04 8.07 97.93 106.00 709.11

4... 709.11 7.09 98.91 106.00 610.20
5..................._ 610.20 6.10 99.90 106.00 510.30

6........................ _ 510.30 5.10 100.90 106.00 409.40

7....................... 409.40 4.09 101.91 106.00 307.49
8........................ 307.49 3.07 102.93 106.00 204.56

9....................... 204.56 2.05 103.95 106.00 100.61

10.................... 100.61 1.01 100.61 101.62 m.............
................

Total
I.

...... 55.62 1,000.00 1,055.62 ................

4 Table 84---Bond Amortising Schedule
10-year boomk, interest 2 peruse

[The sine sandal. le based en semi total payments few aimbmwateept the lase year. 001111111.811

et the sent whole dollar above the required smisimalm immeal payment]

Teem
Principal

dee
..

Imam*
t Pi

Fermat
ealpsi

Teta
ii PT

Below
dee

1 2 a 4 5 41

1 $1,000.00 $20.00 $92.00 $112.00 $908.00
2. 908.00 18.16 93.84 112.00 814.16
3 814.16 16.28 95.72 112.00 718.44

4... 718.44 14.37 97.63 112.0Q 620,81
5..................... . 620.81 12.42 99.58 112.00 52113
6................ 521.23 10.42 10138 112.00 419.65
7 419.65 8.39 103.61 112.00 316.04
& 316.04 6.32 105.68 112.00 210.36
9 ...... . 210.36 4.21 107.79 112.00 102.57

10 102.57 2.05 102.57 104.62 ................

Total 112.62 1,000.00 1,112.62 ..............._

7e. n

on.
aprincipl

&lanes
dee

,

'

s*

principal

o i ....

... .; . ...

_.



THE FINANCING PHASE 5

Table 9.--B;mil Amortising &hauls
10-year bond* interest 3 percent

In. ttenrtiniag ashedide I. bawd ea equal total play...ats fv sub-mieseapt the last year, somputed
a the nest whole dollar above the required minimum animal pay...ad

Years

1

Principal
thee

Interest
to Pay

a

Payment
on

principal

4.!..-
100000 - 000M. ems ..... are

2., am& 0*. 00

.....

...... .

6
70,60.0 ak 0.

8.... 00 00. 55 .0
9

10

Total

$1,000.00
912.00
821.36
728.00
631
53219
430.77
325.69
217.46
105.98

$30.00
27.36
24.64
21.84
18.95

15.98
12.92
9.77
6.52
3.18

171.16

$88.00
90.64
93.36
96.16
99.05

102.02
105.08
108.23
111.48
105.98

1,000.00

Total Balance
to Pay d

$118.00 $912.00
118.00 821.36
118.00 728.00
118.00 631.84
118.00 532.79
118.00 430.77
118.00 325.69
118.00 217.46
118.00 105.98
109.16

1,171.16 &Me oar 004,

Table 14L-Boni Amortising Schedule
10-year beads, Interest 4 percent

Fm. amortidire whale& is based sa equal motel payments ter essirtmeneapt the last year, opinimaNil
at the nest whl della, above the required =labium amisel

Years
Principal

thee
Interest
to Po,

Payment
cm

principal
Total
to pay

Balance
due

01 It a 4 a
1 81,000400 $40.00 $84.00 $124.00 $916.00
2. 916.00 36.64 87.36 124.00 82844
3........... ............. 828.64 33.15 . 90.85 124.00 737.79
4........... ...... ..... 77.79 2931 94.49 124.00 643.30
5............ ........ ... 643.30 25.73 98.27 124.00 545.036... 545.03 21.80 102.20 124.00 442.83
7....................._ 442.83 17.71 106.29 124.00 336.54
8....................... 336.54 13.46 110.54 124.00 226.00
9...................... 226.00 9.04 114.96 124.00 111.04

10 ......... 111.04 4.24 111.04 115.48 ..........
Total

_

231.48 1,000.00 1,231.48 ..................

---- a 5 s

3.

4..
5..._...................

........ A

. ___ _.....
...................

payment]
N.-gm

&

.....



LOCAL SeHOOL CONSTRUCTION PROGRAMS

Table 11..ame4 Amortising Schedule
10-year bontk, interest 5 percent

[The amortliaing sambas I. llama en equal total payments tar Leapt the lett year, mortised
at the meat whole dollar shove the required saimiamtni nanaal payment]

Years
Principal

alas
Interest
to Pay

Payment Total
to pay

Balance
dee

-
1 2 a

._ _

4 g 4
_

1. A Aram... $ 1 A00.00 $50.00 46, $80.00 $130.00 $920.00

2........................ 920.00 46.00 84.00 130.00 836.00

3......4.............. 836.00 41.80 .20 130.00 747.80
747.80 37.39 92.61 130.00 6.5.5.19

s,. 655.19 32.76 .. 97.24 130.00 557.95
6...L............... 557.95 27.90 102.10 130.00 455.85
7..................... 455.85 22.79 107.21 130.00 348.64
8................ 348.64 17.43 112.57 130.00 236.07

11.80 118.20 130.00 117.87
10..........._....... 117.87 5.89 117.87 123.76 ..............

Total ~Pie 293.76 1.000.00 1,293.76
4

Table 12.-8ond Arno 0 g Schedule
10-year bonds; interest 6 percent

Lirbe amordang mimesis Massa ea squid total payments far amat-monsopt the last year, oessintsod
the neat whole dollar obey* the irsgsbalsmishemsa amenal payment]

a 'roan
Principal

dee
Uterus
tia Pal

..........----.,..
a

Payees* Total
IS rri

Balmy
this

1 2 4 1 4
1................_..... $1,000.00 $60.00 $76.00 $136:00 ;924.00

2..................... 924.00 55.44 80.56 136.00 843.44

3.....................- 843.44 50.61 85.39 136.00 758.05c......... 758.0.5 45.48 90.52 136.00 667.53
5..............._. 66733 40.05 95.95 136.00 571.58
6....,................. 571.58 34.29 101.71 136.00 469.87

7................. 469.87 28.19 107.81 136.00 362.06
&.................. 362.06 21.72 114.28 136.00 247.78
9........................ 247.78 14.87 121.13 136.00 126.65

10...................... 126.65 7.59 126.65 134.24 ......4
=9111.111MOIMIPINUOP

Total ...M.N... eV* 11141.11,00 358.24 1,000.00 1.35824 ..........

e

60

-%

4_ - yaw. am

=ea a 000000
f..... .

9....... e 236 07

...A

on
principal

.

at

a ip 4.4.

40

sea., a A

2. 7

principal

,

a

. la

-

.

.
-

4...___.....__....z___

,

.

cos



THE FINANCING PHASE 61

Table 13.--43on4 4mm-timing Schedule
15-year bonds, Interest .1 percent

Th. amortising seimoduis ie based ow equal total payments tor seelh-Rampaps the last year. enameled
at this Beat whole deny) alba,* the required u a mimes]

years

1

6 WO
.=apare.nr

15.

Total

Principal
duo

411111111==mgmemmmismomemmiimp'

Interest
to Pay

$ ,000.00
937.00
873.37
809.10
744.19

678.63
612.42
545.54
478.00
409.78

340.
271.29
201.00
130.01

58.31

00 -

$10.00
9.37
8.73
8.09
7.44

6.79
6.12
5.46
4.78
4.10

3.41
2.71
2.01
1.30
.58

Payment

4

$63.00

63.63

64.27
64.91

65.56

66.21
66.
67.54
68.22
68.90

69.59
70.29
70.99
71.70
58.31

80.89

Total
to pay

$73.00
73.00
73

73.00
73.00

73.00
73.00
73.00
73.00
73.00

73.00
73.00
73.00
73.00
58.89

Bala**
deo

1,000.00 1,080.89

$937.00
873.37
809.10
744.19
678.63

612.42
54.5.54

478.00
409.78
340.88

271.29
J201.00
130.01
58.31

W
-

1.0 do ea. ea. ....

2........ m.o.!! . wee

3,...4.................
4. meow

5 *NV 0. *a owe.e . We MN

ye

......

a '

8_ .... e ow.. am 1
9 .

o .0omoon... owls,*

2.1 ..................
13. .. .. ...................

14... a OM INI ON..

Mt O .40. 000/.0

2

;

01%

;priaelpal

I
4

: 7.%

10. _

1 11 oaN N

N 0.00..
oeWommomwwww.wom



62 LOCAL SCHOOL CONSTRUCTION PROGRAMS.

Table 14.--8cmd Amortising &hassle
15-year bonds, interest 2 percent

assrtisbag sediedale is based equal total permeate tor aase-mmasoert the last Tear, emospatadat the seat Awls dollar abet* tiro reopsd inhalant= asmsual payload]

Years r
duo

haws*
ft pa!

?ammo
ea

itttprisekpa
Total
to Pal

Dam*
dee

6i 3 4 3_____

1...
2.
3 -- -------

4

5

6

7

8...._ ------

9

10

U.
12 - -

13

14.. au

15...---------

$1,000.00 ,

will*
882.84
822.50
760.95

698.17

634.13
568.81

502.19

43423

364.91

294.21

222419

148.53

73.50

$20-00
18.84

17.66

16.45

1522

13.96

12.68

11.38

10.04

8.68

7.30

5.88

4.44

2.97

1.47

$58.00
59.16
60.34
61.55
62-.1g

64.04
65.32

66.62

67.96

69.32

70.70

72.12
73.56

75.03
73.50

$78.00

78.00

78.00

78.00
78.00

78.00
78.00

78.00
78.00

78.00

78.00

78.00
78.00

78.00
74.97

$942.00

882.84

822.50

760.95
698.17

634.13

568.81
502,19

434.23

364.91

294.21

222.09

148.53

73.50

Total
mummii

- -- ..... ...... . 166.97 1,000.00 1,166.97

1

[The cm

1

....

.. .

.

010

=

ff

,

,
roux

.11:0,,

: .................

t

IV*. .0.

.

=11

.000
411111111NO
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Talge I&8o4 Amortising &Wade
15-year bonds, interest 3 percent

(The aimorthoir *Awhile lo based ea equal total payments fiw esalir-vaeapt the lest year, osasewad
as the seat whole dolla, above the rowthred miniboom anima payment]

Years
Prisapal lateral.

duo i Pay

= sa ra- - -

& Im row ....so sr... S - flfle

4... a ....a 141, S ....mummy.

7

.41,41.0. - .....

& - sm. 0, Os .ara 41.1.1s.

9..._ eSfl

10_

11 0
12... ...

ss. Ir Se Ms

14. ..... 4IM,

Total

Payment
as

prise* I

$1,000.00
946.00
890.38
833.09
ntos

71330
650.70
586.22
519.81
451.40

380.94
308.37
233.62
156.63
77.33

4

$30.00
28.38
26.71
24.99
23.22

21.40
19.52
17.59
15.59
13.54

11.43
925
7.01
4.70
2.32

41.1.11m.amealmers.. 255.65

$54.00
55.62
57.29
59.01
60.78

62.60
64.48
66.41
68.41

70.46

72.57
74.75
76.99

79.30
77.33

Total
to 1047

Bakst*
deo

$84.007- S946.00
84.00 890.38
84.00 833.09
84.00 774.08
84.00 713.30

84.00 650.70
84.00 586.22
84.00 519.81
84.00 451.40
84.00 380.94

84.00 308.37
84.00 233.62
84.00 156.63
84.00 77.33

79.65
ONIMEMINIIImemmilftNtsmramlarImmIllawar

1,000.00 1,255.65

IL

-f.

._ ..........

1..wwwww ....................

a aa.

6._ 41, aulo .

...... .

... ........

a a . .. -

11_4. _.. . ... .

. ...mom

1

ic

.

..................... ea,

a# ea1.0 fg.

'
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I
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table 16.-Bootdi Ansortisfite Schedule
15-year bonds, interest 4 percent

amortista thuI. is based on equal total pay-manta for soolnm-mosaapt the last roar, nomipattodat tho seat whole dollar abkovo the required saint_ma assamat paymbast

Peat
due

411

- $

11

12.

13

14.

15 .

Total

2

Intermit
to pair

Pirminn
no

prhickuLl

Total
ta pay

ANISIM111149 $0111111111Mb

&duo
duo

3 4

9S0.00

898.00
843.92
787.68

729.19
36

605.09
539.29
470.86

69

?25.68
248.71

168.66
85.41

44100 S50.00
38.00 :1100
35.92 54.08
33.76 56.24
31.51 58.49

29.17 60.83
26.73 6327
24.20 65.80
21.57 68.43
18.83 71.17

15.99
13.03

9.95
6.75
3.42

348.83

74.01

76.97

-05.41

1,000.00

#90.00
90.00
90.00
90.00
90.00

90.00
90.00
90.00
90.00
90.00

90.00
90.00

.348A3

s950.00
898.00
843.92
787.68
729.19

668.36
605.09
53929
47016
399.69

325.68
248.71
168.66

85.41

1,4111114416.4...x.

[The

Y own

7.. ... .....

s s

- e

! _ ......

ipai

-

$1.000.00

a,11 ,===e., HIMIIImsnrm..,.,.,

.

:

: ..,

: A

80.0
83.?!

. 88.

-

.

1

4...-...
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8.
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Table 17.--8esed Amortising Schedule
15-year bonds, loftiest 5 percent

I Tim meows/that ashobale Is based es aqua seta payammuft ter amb-imingsapt UN Tear, amplified
si the omit whole 'Wier above the sakAmmm alumni payassm]

Yeats 4.. 1stwon
to Pa Y

hippola
ge

4

Total
to Pi I

&limo
des

I 2 a 5
......

4
L...........,_ 1,000.00 $50.00 $47.00 $97.00 M3.00
2._ .... ..".l 953.00 47.65 49.35 97.00 903.65
3.___. _____ 903.65 45.18 51.82 97.00 851.83
4.______ _.... 851.83 42.59 54.41 97.00 797.42
5...____.......___.... 797.42 3927 57.13 97.00 74029

740.29 37.01 59.99 97.00 680.N1
7--- - -- - --_ -- - 680.30 34.01 62.99 97.00 617.31
8.---- ---. ---.--- 617.31 % M.87 66.13 97 I 551.18
9------- --- 551.18 27.56 69.44 97.00 481.74

10 .._.....______. .-- 481.74 24.09 72.91 97.00 I 408.83

408.83 20.44 76.56 97.00 332.27
12----- - 332.27 16.61 80.39 97.00 251.88

_ .. 251.88 12.59 84.41 97.00 167.47
14-- -- 167.47 8.37 88.63 97.00 78,84
15....._..... ............. 8,84 3.94 78.84

Total
. .... ... .. .. . 440.78 1,000.00 1.440.78 .....,........

am

ale

the

65

,
Principal

,i : , -
__._

6, .. ..... .....-

.

,

11_ ..... ..

--- ---- . . .

13..........,. .

---

_

0

rowelled
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LOCAL SCHOOL CoNSTRUCTION PROGRAMS

Tattle 1 8.--Bon4 4riortLs1rt Schedule
1 S-rear bonds, interest 6 perrent

T. smrt1&i ts hosed Gib equal total pikfilwasNO for Goal., 11:' _4 this Lass TOW, 4Pgutalpirtejt taw seat luts 4, le dollar aive wo I required ustalmeili p.--sJ
tpel Ltri

to pa t
Total

ps etas

2 4 I 5
-==,=..==Marmly

KcK
I

$103.00
45_58 103_00

54.68 4&2 1a3,00
51.79 5121 103.00
4& 1 54=29 1 103.00

9_

Total

700.06
639.06
574_ 1

505.86

2t_t
1

16.48

1 29

5.

10100
103,00
103.00

%. 65 I 10100

77.00 10100
81.62 10-3.00

103.00
91.71 103.00
9636

911 4.2

10

811.89
757.60

700.06

57440

4

66

ezikeela119

amatual

Yw Prise Payinifat
tereleelpe:

8

$1,000000 160.00
A.,1 _____ ....... i 957 00 57.k2

,
; I,

3....-..--------- 911.42 1t 863.10
5.........._ 811.89

10

z

757.60

43321
356.21

27439
188.07

15 96.36

V/PFNI../. MM. -1-

45.46

42.00
tQ

34.46

30_35

544.15

57.54
61.00
64.66
68.54

86.52

103.00

1,000.00 1,544.15
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-
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639.06

505.86
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LOCAL SCHOOL CONSTRUCTION PlIOCRANIS

Table 204-Boa Ainsortisiag &halals
.1 year Loads. beams 2 pereest

Ims agagordstai adisohils Is bored es agog toed perwests ter onsip--essepi lase pesos assoemedm the am' 44k.r sieve the sequirei winewookwismasi

bothei Winosyews
Pr fee is pal

.

41. n. w -

L... w w - -- .

511.

. - OM. -

.4.1.

- a a

9 - 11....M.

Parrimma

prbmiswal

4

41 ,00(100 $20.00
958.00 19.16
915.16 18.30
871.46 17.43
82629 1634

7111.43 l 5.63
73S.06 lt 70
687.76 13.76
639.S2 1219

11.81

salt 10.80
488.92 9.78
436.70 8.73
Ne.43 7.67
329.10 6$8

27&68 5.47

lin- ._ -............ 217.15 4.34
111........ 159.49 3.19
L9....... ..._ _ - 100.68 2.01

40.69 .81

Total 441.11*

142.00
4184

a 71)
VLSI
4.5.46

si

4637
47.30
4&24
49.21
50.19

, 51.20
S2.22
S327
54.33
S.T42

5633
57.66
S&81

59.99
40.69

219.50 ,000.00

%zoo 1%8.00
ositoo 915.16
62.00 1171.46

62A0 826/9
61.00 731.43

62.00
62.00
62.00
62.00
62.00

62.00
610()
62,00
62.00
62.00

62.00
62.00

62.00
41.50

1,219.50

7 SSA
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Table 2L-Bosed Amortising &waif)
204.year boom* Warm 3 percent
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70 LOCAL SCHOOL CONSTRUCTION PROGRAMS

22.-Bond Amortising Schedule
20-year bonds, interest 4 percent

[The amortising athedule I. looped on equal total payments for eeeh--seapt the last year, omputed
at the seat whole dollar above the required minimum mutual payment]

4111w

6

8
9

10

1L
12

13..

15.

16..... OOOOOO

17

18_ OOOOOOOO

Total

Interest
due to pay

2

$1,000.00
966.00
930.64
893.87
855.62

815.84
774.47
731.45
686.71
640.18

591.79
541.46
489.12
434.68
378.07

319.19
257.96
19428
128.05
59.17.-

a

$40.00
38.64
37.23
35.75
34.22

islaill.11.1111111.1111111.11."1"11
Payment

on
principal

4
111m.......

Total
to pay

a
$34.00 $74.00
35.3* 74.00
36.77 74.00
38.25 74.00
39.78 74.00

Balance
due

32.63 41.37 74.00
30.98 43.02 74.00 %

29.26 44.74 74.00
27.47 46.53 - 74.00
25.61 48.49 74.00 .

$966.00
930.64
893.87
855.62
815.84

774.47

731.45
686.71

648.18

591.79

Ato

23.67 50.33 74.00 541.46
21.66. 52.34 74.00 489.12
19.56 54.44 74.00 434.68
17.39 56.61 74.00 378.07
15.1 58. 74.90 . 319.19

It
12.77 61.23 74.00 257.96
10.32 63.68 74.00 194.23
7.77 66.23 74.09 128.05

. 5.12 68.88 74.00 59.17
2.37 59.17 .61.54 . ...... ....

467.54 1,000.00 1,467.54
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THE FINANCING PHASE

Table 23.-Bond Amortising Schedule
20-ytar bonds, interest 5 percent

71

[The amortizing schedule is based ea equal seta payments for eaele---exeept the last year, iromputed
at the next whole dollar above the required minimum annual payment]

Years
Principal

due

2

Interest
pay

3

em

2...

3_

4
..............

9. .

.......

11

12_

13

14

15

Total

$1,000.00
969.00
936.45
902.27
866.38

828.70
789.13
747.59
703.97
658.17

610.08
559.58
506.56
450.89
392.43

331.05
266.60
198.93
127.88
5127

$50.00
48.45
46.82
45.11
43.32

4143
139.46

37.38
35.20
32.91

30.50
27.98
25.33
22.54
19.62

16.55
13.33
9.95
6.39
2.66

1.1,00.411.11 594.93

Payment
on

principal

4

Total
to pay

5

$31.00
32.55

434.18

35.89
37.68

39.57
41.54
43.62
45.80
4/109

50.50
53.02
55.67
58.46
61.38

64.45
67.67
71.05
74.61
53.27

1,000.00

$81.00
81.00
81.00
81.00
81.00

81.00
81.00
81.00
81.00
81.00

81.00
81.00
81.00
81.00

_81.00

81.00
81.00
81.00
81.00
55.93

1,594.93

Balsa*.
die

$969.00
936.45
902.27
866.38
828.70

789.13
747.59
703.97

559.58
506.56
450.89
392.43
331.05

266.60
198.93
127.88
53.27as
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LOCAL SCHOOL CONSTRUCTION PROGRAMS

Table 24.-liond Amortizing Schedule
20-year bonds, interest 6 percent

Mho amortlidas eekodule I. booed mi equal total payments fr eaelwomeseept tho last year, **imputedat the seat whole dollar above tho required minimum annual payment]

Years Principal
due

Interest
to pa

Payment
on

principal
Total

to pay
Balance

due

ig I 2 78 4 5 s
1 1111000.00 $60.00 $28.00 $88.00 $972.00
2.........__ ..... ........ 972.00 58.32 29.68 88.00 942.32
3 942.32 56.54 31.46 88.00 910.86
4. 910.86 54.65 33.35 88.00 877.51
5 877.51 52.65 35.35 88.00 842.16

6. 842.J6 50.53 37.47 88.00 804.69
7 804.69 48.28 39.72 88.00 764.97
8 764.97 45.90 4,2.10 88.00 722.87
9 722.87 43.37 44.63 WOO 678.24

10 ._ .. 678.24 40.69 47.31 88.00 630.93

11 630.93 L 37.85 50.15 88.00 580.78
12 580.78 34.85 53.15 88.00 527.63
13. 527.63 31.46 56.34 88.00 471.29
14...... ...._ .. ....... 471.29 28.28 59.72 88.00 411.57
15 411.57

..

24.69 63.31 88.00 34826

16. 348.26 20.89 67.11 88.00 281.15
17 281.15 16.87 71.13 88.00 210.02
18_ $4.4210.02 .,. 12.60 75.40 88.00 134.62
19. 134.62 8.08 79.92 88.00 54.70
20 54.70 3.28 54.70 57.98 ...-

...................-.....--=...
Total 729.98 1,000.00 1,729.98 .............
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THE FINANCING PHASE

Table 25.--Bond Amortising Schedule
SOyear bonds, interest 1 percent

rm. also 4 - schedule I. based es equal total payments ter eaelr.-eseept the last year, *imputedat the sent whole dollar above eke required minimum masa isayabeat]
ausimmonsielmoommoorimmummor iipipmmirommimmilm.=mmennv

Yars Principal
due

1

1 a. 1.4.

2.
.....................

tt,

11

12

13

14

15

16

17

18

..111

19
20

21.
22_

23
24_

25

Total

c 2

$1,000.00
971.00
941.71
912.13
882.25

852.07
821.59
790.81
759.72
728.32

interest Payment
eato Pay

principal

$10.00
9.71
9.42
9.12
8.82

8.52
&22
7.91
7.60
7.28

696.60 6.97
664.57 6.65
632.22 6.32
599.54 6.00
566.54, .:4°: 5.67

. .

533.21 za:' 5.33
49934 5100
465.54 4.66
43120 , 4.31
39631 3.97

861.48
326.09
29025
254.25

- 217.79

3,61
3.26
2.90
2.54
2.18

180.97 1

143.78 1.
10622
68.28
29.96

V.+ elk. s

.30

161.26

4

$29.00
2929
29.58

29.88
30.18

30.48
30.78
31.09
31.40
31.72

32.03

32.68
33.00
33.33

33.67
34.00
34.34
34.69
35.03

35.39
35.74
36.10
36.46
36.82

24.96

1,000.00

Total
to Pay

5
04

$39.00
. 39.00
39.00
39.00
39.00

39.00
39.00
39.00
39.00
39.00

39.00
39600

39.00
39.00
39.00

39.00
39.00
39.00
39.00
39.00

39.00
39.00
39.00
39.00
39.00

39.00
39.00
39.00
39400

30.26

1,161.26

13alanc
due

$971.00
941.71
912.13
882.25
852.07

821.59
790.81
759.72
728.32
696.60

664,57
63222
599.54
566.54
533.21

499.54
465.54
431.20
396.51
361.48

326.09
290.35
254.25
217.79
180.97

143.78
106.22
68.28
29.96
111.e.
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74 LOCAL kilOOL CONSTRUCTION PROGRAMS

Table 26.--Bond Amortising Schedule
30-year bonds, interest 2 percent

[The amortizing &omit ea equal total payments for , Amps the last yew, ...wetted
at the next whole *liar above the required minimum annual payment]

Principal
duo

1 2

1 .......
*A. - 4.

S. ...... .......

...... .0* .....

9._

10.................041-

1 ......

14..

15

16 .

2o........~w

Total

wamm

b Ogre

.......

...

,000.00
975.00
949.50
923.49
896.96

869.90
842.30
814.15
785.43
756.14

726.26
695.79
664.71
633.00
6006 6%

\567.67

534.02
499.70 t

464.69
428.98

392.56
355.41

317.52
278.87
239.45

19924
158.22
116.38
73.71

Interest
to pay

a
-44

120.0b
19.50

18.99
18.47
17.94

17.40
16.85
16.28
15.71

15.12

14.53

13.92
13.29
12.66

12.01

11.35
10.68

. 9.99
9.29
8.58

7.85
7.11

6.35
5158

4.79

3.98
3.16

1.33
1.47

.60

Payment
on

principal

4

Total
to pay

5

Balance
due

6

$25.00
25.50
26.01
26.53
27.06

27.60
28.15
28.72
29.29
29.

30.47
31.08
31.71
32.34
32.99

33.65
34.32"

35.01
35.71
36.42

37.15
t.1;.; 37.89

38.65
39.42
40.21

'10 MIM MO.. . 335.78

41.02
41.84
42.67
43.53
30.18

$45.00
45.00
45.00
45.00
45.00

45.00
45.00
45.00
45.00
45.00

45.00
45.00
45.00
45.00
45.00

45.00
45.00
45.00
45.00
46.00

45.00
45.00
45.00
45.00
45.00

45.00
45.00
45.00
45.00
30.78

$975.00
949.50
923.49
996.96
869.90

842.30
814.15
785.43
756.14
726.26

695.79
664.71

633.00
600.66
567.67

534.02
499.70
464.69
428.98
392.56

355.41
317.52
278.87
239.45
199.24

158.22

11,6.38

73.71

30.18
*IP -

1,000,00 1,335.78
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THE FINANCING PHASE 75

Taiga 27.--.Bond Amortising Schedule
30-year <bonds, interest 3 pereent,

unk amortising imbeds& le hafted on equal total payments for eaola-enceopt the last year. eommonted
at the nest wise!. dollar above the required minimum manual payment]

Years
Printipia

duo
Interest
to pay

Foment

principal

2 a 4

3

4

5....

6
..... .....

8.. ......

9
10.

11

12.

13

14.0.404 ~.1.0414
SO...Ge. *NM.

22.

26
27
2&

29
30

The

$1,000.00
978.00
955.34
932.00
907.96

88320
857.70
831.43
804.37
776.50

747.80
718.23
687.78
656.41
624.10

590.82
556.54
52124
484.88
447.43

408.85
369 12

) -328.19

286.04
1242.62

197.90
151.84
104.40
55.53

,10 520

.......

$30.00
29.34
28.66
27.96
27.24

26.50
25.73
24.94
24.13
23.30

22.43
21.55
20.63
19.69
18.72

17.72
16.70
15.64
14.55
13.42

12.27
11.0i
9.85
8.58
7.28

5.94
4.56
3.13
1.67
.16

513.36

$22.00
22.66
23.34
24.04
24.7&

25.50
26.27
27.06
27.87
28.70

29.57
30.45
31.37
32.31

33.28

34.28
35.30
36.36
37.45
38.58 b4

39.73
40.93
4215
43,42
44.72

46.06
47.44
48.87
50.33
5.20

1
1,000.00

Total
to pay

5

Balance
duo

$52.00
52.00
52.00
52.00
52.00

52.00
52.00
52.00
52.00
52.00

52.00
52.00
52.00
52.00
52.00

52.00
52.00
52.00
52.00
52.00

52.00
52.00

. 52.00
52.00
52.00

52.00
52.00
52.00
52.00
5.36

1,513.36

I.

$978.00
955.34
932.00
907.96
88320

857.70
831.43
804.37
776.50
747.80

718.23
687.78
656.41
624.10

520.82

556.54
52124
484.
447.43
408.85,

*9.12
328.19
286.04
242.62
197.90

151.84

104.40
55.53

5.20

:

00.410411.00011101111
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Table 28.-Bond Amortising Schedule
30-year bonds, interest 4 percent

*mordant ealledule I. based ma equal sets' permeate film eseir-meueept the last peer, eampusedat the seat whole dollar &bars the required minimum asusel polygamist)

Years

111.1004000.

Z.

3
45_
6
7
8

10.. .

11

12

13
14_

15

16
17

18 -et

19

21.
t 22_

23.
24...

25.

27
28..

30

Total

Principal
duo

2

Interest
to pay

3

$ 9000.00
982.00
963.28
943.81
923.56

902.50
880.60
857.82
834.13
809.49

783.87
757.22
729.51
700.69
670.72

639.551
607.13
573.41

538.35
501.88

,

463.95
424.51
383.49
340.83
29646

.250.32
202.33
152.42

100.52
46.54

IMMINIONNM0 .00ww

111110111MINEIMIIIII

$40.00
39.28
38.53
37.75
36.94

36.10
35.22
34.4
33.3 it
32.38

Payment

principal

4

Total
to Pay c

$18.00 $
18.72

.19.47
20.25
21.06

21.90
22.78
23.69
24.64
25.62

31.35 26.65
30.29 27.71
29.18 28.82
28.03 29.97
26.83 31.17

25.5/1 32.42
24.28 33.72
22.94 35.06
21.53 36.47
20.07 37.93

18.56 39.44
16.98 41.02
15.34 42.66
13.65 44.37
11.86 46.14

10.01 47.99
8.09 49.91
6.10 51.90
4.02 53.98
1.86 . 46.54

730.40 1,000.00

A'

A

58.00
58.00
58.00
58.00
58.00

58.00*
58.00
58.00
58.00
58.00

58.00
58.00
58.00
58.00
58.00

58.00
58.00
58.00
58.00
58.00

58.00
68.00
58.00
58.00
58.00

58.00
58.00
58.00
58.00
48.40

1,730.40

f

$982.00
96328
943.81

923.56

902.50

880.60
857.82

834.13
809.49
783.87

757.22
729.51

700.69
670.72
639.55

607.13
573.41
538.35
501

463.95

424.51

383.49

340.83

R96.46 t
250.32

202.M
152.42

100.52

46.54
Mt ID 010.4.0.

1100.400* 00000 011
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THE FINANCING PIIASE

Table 29.-Bond Amortising *hassle
30-yeax bonds, intervat S peicent

(This stoortiziaig **bikinis I. booed on equal total payssouts for .- ,E1 <Dove tho last year, ocooputedet the next wile& dollar above dui required minimum usual payment)

Xears

4

16

17

a. Or et lb

Principal'
due

.......yY
2

$1,000.00
.04.00
%720
949.'56-

931.04

20

21..._
22

25

30...Y. M.

Total

Interest
to pay

a
$50 00
49.20
48.36
47.48
46.55

911.59 45.58
891.17 44.56
869.73 43.49
847.22 42.36
823.58 41.18

7%1.76

772.70
745.34
716.61

686.44

754.76
621.50
586.58
549.91
511.41

39.94
38.64
37.27
35.83
34.32

32.74
31A
29.33
27.50
25.57

470.98 23.55
428.53 21.43
383.96 19.20 -

347.16 16.86
288.02 14.40

236.42
182.24

425.35
65.62
2.90

esa.....

Payment
_ au

prircipai

4

Total
to pay

Salines
due

$16.00 $66.00 $984.00
16.80 66.00 96720
17.64 66.00 949.56
18.52 66.00 931.04

. 19.45 66.00 911.59

20.42
21.44
22.51
23.64
24.82

66.00 891.17
WOO 869.73
66.00 847.22
66.00 823.58
66.00 798.76

26.06 66.00 772.70
27.36 06,90 745.34
28.73 66.00 716.61
30.17 66.00 686.44
31.68 66.00 654.76

33.26 66.00 621.50
34.92 66.00 58638
36.67 66.00 549.91
38.50 66.00 511.41
40.43 66.00 470.98

42.45
44.57
46.80
49.14
51.60

11.82 54.18
9.11 56.89
6.27 59.73
3.28 62.72

2.90

917.05 1 1,Q00.00

66.00 428.53
66.00 383.96
66.00 337.16
66.00 288.02
66.00 236.42

66.00 182.24
66.00 125.35
66.00 65.62
66.00 2.90
3.05

6
4

1,917.05
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Table 30.--Bovad Amor t sing Schedule
30-year bonds, interest 6 percent

[The sinertiolog sohodalo le based so equal total payments for ooshrimozaopt the loot Tear, odiwwwall the nest whole dollar olor. the required =batsman annual payment)

L

Year*

1

-

3

5.

6
7

8
9.

10 .

-------

= a. 0I

21

22
23
24
25

26
27
2&

29

Total

ad,

am. ...... ..0.4000

Principal
dna

2

$1,000.00
987.00
913-22

958.61
943.13

926.72
909.32
890
871.33
850.61

-805.3
780.69
754.53
726.80

697.41
66625
63322
598.21
561.10

521.77
480.08
435.88
389.03
339.37
at

286.73
230.93
171.78
109.09
42.63

burnt*
to Pity

Payment
an

principal

a
$60.00
59.22
58.39
57.52
56.59

4

Total
to pay

gamma
due

5

$13.00
13.78
14.61

15.48
16.41

$73.00 $987.00
73.00 973.22
73.00 958.61
73.00 943.13
73.00 926.72

55.60 17.40 73.00 909.32
54.56 18.44 73.00 890
53.45 19.55 73.00 871.33
52.28 20.72 73.00 850.61
51.04 21.96 73.00 828.65

49.72 23.28
48.32 24.68

.% 16.84 at.
4.27
43.61 29.39

39.97
37.99,
35.89
33.67

31.31

28.80
26.15
23.34
20.36

17.20
13.85
10.31

6.54
246

73.00 80137
73.00 780.69
73.00 754.53
73.00 726.80
73.00 697.41

31.16 73.00 666.25
33.03 73.00 633.22
35.01 73.00 598.21

11 73.00 561.10
39.33 73.00 521.77

0 S 100-0

41.69 73.00 480.08
44.20 73.00 435.88
46.85 73.00 389.03
49.66 73.00 8. 339.37
52.64 73.00 286.73

55.80 73.00 4 230.93
59.15 73.00 171.78

62.69 73.00 109.09

66.46 73.00 42.63
42.63 45.19

1,162.19 1,000.00 2,162.19 ....*
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Section V. Summary

Unit 17
Some Procedure Steps in a

Local School Building Program

OCAL SCHOOL building program procedures will vary in the different
LA States and sometimes will vary with the different districts within a
State.. In some instances school boards will vote funds before making
ertensive planning efforts. In other cases they may complete their planning
stage of the program to determine cost needs and then vote bonds. In some
cases sites may be purchased years in advance and in other cases they may
not be purchased until the need is imminent.

The following outline of the various steps in procedures for a.building
program is real kin that each of the steps may apply in variclus school
districts, and all of them mai apply to some school districts. The sequence
is hypothetical but could occur in the order listed. In this listing certain
related steps are pulled apart because of the need bor touching some of them
early in the program 'even diou.is they may be completed later. For
instance, it is desirable io plan the equipment beiore the oontractor locates
his electrical and service outlet; evgrf though thejactual purchase play be
delayed until a later date.

The steps in procedure are as follows,
1. Overcrowding and aging facilities give evidence of school-plant needs.
2. Board of education authorize survey of need.
3. Survey staff analyze curientand estimat, future needs.
4. Sirvey findinp and recommendttions piesented to board.
5. Board review and accept, reject or modify survey findings.
6. Board general policy for new program set up project priorities.
7. Board dire4 staff to study functipnal layout needs.
8. Staff prepare edwatimial specifications hp in:mooed projects;
9. Board select and obtain school site.

10. InfOrm public of the proposed program.

a
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11.

14.

17.

19.

20.
21.
f/r)
6.46.

23.
24,
2s.

LOCAL SCHOOL CONSTRUCTION PROGRAMS

Board select and employ architect
Board estimate the furi( needed.
Board &et up current and long-range financing plans_
Inaugurate planwithin taxing, bonding, and aid patternto raise mo
project&
Designated staff members and architect develop preliminary sketches and
specihcstiow and obtain approval.
Plan site layout, landscaping.
Preparing final drawing) and specifications.
Approving final iirawinp and specifications.
Planning and selecting furniture and equipment
Advertising for construction contract bids.
Letting -instruction contracts.
Selling capital outlay bonds.
Setting up bond amortizing plans_
Setting up debt-service tax levies.
Supervising construction.
Preparing detailed shop drawings.
Purclasin furniture arid equipment.
Landscapins the liteinstalling walks, parking areas, and plantings.

29. Inspecting project as it nears completion.
30. Approving completed projekit...
31. Reporting to the public, showing building.
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