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A B S T R A C T

Rehabilitating substandard and defective houses is one of the 
most important ways to improve on the need for decent and 
affordable housing for low and medium income individuals and 
families. Many professionals believe that maintaining or renovating 
defective houses is easily accessible, faster and less costly than 
new construction at the low cost residential housing level. It is 
also the best strategy, if effectively handled, to improve the 
housing supply and the environment in the midst of the growing 
urban deterioration of Cities. It is also a way to increase the 
trained manpower in the field. In order to make this program 
successful, any property (under question) has to be effectively 
assessed. And hence, the procedure for property inspection and 
evaluation must be guided by a well developed manual for proper 
sociological, physical and cost analysis of the inhabitants and the 
houses.

The main task of this paper is the preparation of a technical 
manual focusing on the assessment and documentation procedures used 
in the rehabilitation of low income housing. Since this study was 
conducted in conjunction with the Tucson Urban League, the results 
of the survey are mainly focused on the Tucson Urban League's 
requirements for the development of successful Rehab Housing 
Programs, particularly for the South Park Area Project.

Part One of this paper contains information about the 
Rehabilitation housing programs and the result of surveys conducted 
in the South Park Area rehab housing project. It is mainly a 
graphic and brief statement presentation.

Part Two is composed of housing anatomy, defect inspection and 
evaluation, and legal conditions for substandard houses, etc. This 
is the main part of the manual for home inspection, evaluation, and 
training references.

Part three is an additional but very important part of this 
paper which is composed of specific lists and formats of questions 
and check points for appropriate home inspection and evaluation 
procedures. This formats are designed in such a way that every one 
can use them, if properly followed.
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PART-ONE

1.00) INTRODUCTION
1.10) A general overview about rehabilitation and rehab 

housing programs
For many years, the Rehab Housing program was considered to be 

the most promising urban renewal strategy for; (1) improving the 
housing environment, (2) increasing the housing stock, and (3) 
answering the growing demand for decent and affordable homes for 
all. It is still the most practical and preferable option, 
especially for the low and moderate income families who cannot 
afford to build new houses by their own. Due mainly to its quicker 
and cheaper construction and maintenance option, Rehab Housing 
program is increasingly being selected for ameliorating the aging 
and existing structures of the low-cost housing sector.

A) Definition; Rehabilitation has been defined by many people 
from different points of view; however the most precise and 
remarkable definitions are given by; (1) H. N. Osgood and A. H.
Zweren *1, I quote, " The elimination of environmental and structural
deficiencies which if, not adequately and timely corrected, would result in 
neighborhood blight ", (2) J. Michael Warren's statement which is
"...the renewal and modification of existing buildings...", and (3) John H. 
Haas's point of "..residential rebuilding to present obsolescence or 
diminishing utility and to restore safe, sound and sanitary standards.. .." . As 
to summarize what various writers stated, rehabilitation is the 
upgrading of a substandard property starting from the elimination 
of code-violation to the complete remodeling or redesigning of 
floor layouts, and the replacement of major mechanical and 
structural components. Many people, confusingly define 
Rehabilitation as Redevelopment, although the two terms are 
extremely different. Redevelopment is defined as an act which 
involves demolishing and building new construction on which 
rehabilitation seems to be inadequate. Hence the terms 
Rehabilitation is for modernization and improvement of a building 
on an existing structure, while Redevelopment is a total 
demolishing and construction of a new structure.

B) Levels of rehabilitation; Although rehabilitation is 
delineated in many different levels, the following classification 
is the most accepted and widely used one. (1) Minimum or selective 
rehab, is the elimination of code violation and minor repairs which 
includes, improving the facade of the building, and other cosmetic 
treatments; (2) Moderate rehab, includes all the selective or minor 
rehab works and minor changes in the layout, such as general 
interior and exterior repairs, modernization of heating, plumbing, 
and electrical systems and replacement of outmoded fixtures; and 
(3) Extensive or gut rehab. is a complete remodeling or 
redesigning of layouts which includes, major exterior and interior 
repairs, installation of new heating, plumbing and electrical 
systems, and replacement of outmoded fixtures.

C) An historical overview; As far back as 193 8, the Rehab
8



Housing issue was a critical discussion point by most American 
intellectuals. In 1953, this program has been appreciated and was 
recommended by the President's Committee on Governmental Housing 
Policies for Federally aided Redevelopment programs in the 
dilapidated urban centers. In the 1960s the growing advocacy for 
Rehabilitated properties in many slum areas resulted in higher 
support by the Federal Urban Renewal Programs and by many of the 
Housing Acts, which were passed in this decade. Since that time, 
this program has been growing by a substantial rate.

D) Benefits; As compared to Redevelopment programs, which have 
been highly opposed by the low income residents. Rehab Housing 
Programs are believed to minimize family and neighborhood 
displacements and are very much liked by the communities of an area 
where urban renewal projects are planned to be realized. 
Rehabilitation is also accepted as easier, quicker, and cheaper 
than redevelopment program. Rehabilitation is also an ideal skill
generating program, for those who are in need of training and are 
actively participating on the-job-training. Due to the property 
taxes foreclosure and the urban renewal programs, municipalities 
can also profit more from the rehab housing programs than from 
redevelopment programs. Rehabilitation programs, unlike 
redevelopment programs which need new sites and a horizontal 
increase of cities, can reduce cost of infrastructure, utilities, 
services, etc. It is also believed that many social problems would 
be resolved through such programs as, housing related problems, 
training for employment, social recovery programs and others.

E) Performance; According to various Pros'. Rehab Housing 
programs are very important and need to be improved for more useful 
means of supplying decent homes for those low income individuals 
and families. They are saying that it is a very important program 
and has to be encouraged. In practice, many of the anticipated 
benefits from the rehabilitation do not reach their targets. Due to 
high rehabilitation cost recovery and rental increases, many 
tenants are forced to move and relocate from their original homes. 
Most of the time, rehabilitation works are not perfect, because of 
inherent structural, acoustical, ventilation and light problems in 
the old building. Since rehabilitation is highly dependent on 
subsidy, its performance has been insufficient in volume and many 
projects have been foreclosed and sometimes abandoned. That is why 
those who are against the rehab programs are always saying that 
rehabilitation programs have often failed. What is the main reason 
for its failure? We will try to summarize some of the major 
problems that cause the rehab housing programs to not always be 
successful.

1.20) Major constraints of rehab housing programs
Although the benefits one has to expect from the rehab housing 

programs are tremendous there are still quite a number of drawbacks 
which have negative effects on this program. Some people still 
believe that the rehab housing program is a failure and has never 
been successful at all. Their point is that with such a long
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history of its existence this program doesn't get enough 
credibility and acceptance at large.

A) Technical situations; Lack of skilled and semi-skilled 
professional's involvement in inspecting, evaluating, and 
specifying the rehabilitation projects is a major problem for a 
successful undertakings. Recruiting sympathetic repair contractors 
for rehabilitation work using on the-job-training program, though 
very important, is not well practiced. Lack of proper assessment or 
evaluation and planning in purchasing and rehabilitating a 
property, in the profit making sector, is also another big 
technical problem. Most rehab designers fail to adjust their 
renovation designs and specifications to the existing codes and 
standards. Inability to explore ways and methods for reducing 
rehabilitation costs by using energy-efficient methods, simple 
repairs instead of extensive rehab, and owners-managed 
rehabilitation instead of large-scale projects, are easier to 
handle but not often practiced. Another technical problem for 
reducing rehab costs and improving the physical condition of the 
property is a proper and exact design and cost estimate only for 
the rehabilitation work.

B) Financial issues; Obtaining conventional or subsidized 
financing for rehabilitation has been a big problem and remains a 
problem unless a workable solution is designed. Lack of sufficient 
lenders from the private sector, with a non-profit base, for the 
rehabilitation program is very limited. Due to many problems like 
title and tax delinquency, getting financial aid and loans has been 
very hard. The loan process is usually time taking and expensive. 
Obtaining money from banks for rehabilitation is still the major 
problem for the low-income families. The act of delineating certain 
areas, so-called "Redlining" is also another constraint for 
obtaining loans and insurance from banks for rehabilitating the 
inner city slum areas.

C) Management and follow-up; Another major problem to active 
rehabilitation process is the problem of proper management and 
maintenance. Good management includes hiring necessary 
professionals, creating working atmospheres, planning objectives, 
and follow-up activities, etc. In terms of technical language, good 
management involves a good assessment and judgement of the property 
in identifying, locating, and specifying repair works of a 
property. All these levels need a proper and wise handling and 
follow-up for making the rehab work more effective and successful.

To summarize the above points, some of the most noted 
limitations which have negative impacts on the progress of rehab 
housing programs are; (1) lack of proper assessment and evaluation 
of property during inspection time, (2) inappropriate project 
management and follow-ups, (3) improper or lack of good 
communication between clients and technical personnel, (4) lack of 
financial and other resources, (5) inability to properly utilize 
innovative and technical resources, etc. These problems are still 
the most noted negative factors for undertaking successful rehab 
housing programs.

In spite of all problems, most professionals and people who
10



are directly involved in the business, favor this program and are 
working hard to make it successful. Our intention here is how to 
make Rehab housing programs work well.

1.30) The need for this, property inspection and evaluation, 
manual

The dilemma which faces us today is that housing demand and 
cost of construction is increasing alarmingly, while the ability to 
build houses is diminishing. And we have also another negative 
phenomenon in almost all cities, which is the increase of housing 
deterioration and related impacts on communities. So the current 
major problems in our housing area are, on one side, the increment 
of costs, housing demand and code-violated substandard houses, and 
on the other side, the stagnant or decreasing family income and the 
inability to supply decent and affordable housing for the low and 
moderate income people.

In meeting this dilemma, we have two options to follow, one to 
construct as many new houses as the demand requires, which is not 
practical, and two to rehabilitate the existing substandard houses. 
For various reasons, the bulk of the existing substandard houses, 
if properly maintained, can be an endless resource and a tremendous 
asset for a better housing supply for the low-income individuals 
and families and for decreasing the cost of construction in 
general.

It is generally accepted that rehabilitation or renovation 
should be undertaken only when the advantages are clearly greater 
than those of the new construction and redevelopment programs. The 
basic questions that we have to answer during inspection and 
evaluation are;

1, Do we have enough information or data, which can lead us to 
the right decision about a certain substandard property?

2, Is maintaining the property a more appropriate, faster and 
cheaper solution than that of a new construction?

3, Does it meet the required minimum property standards, even 
after repair work is done, such as safety, security, 
durability cost, etc ?

The purpose of this paper is to answer the above questions 
through a proper assessment, inspection and evaluation of 
properties based on physical and socio-economic analysis. We 
strongly believe that a standardized check list or a manual will 
make home inspection and evaluation work easier, convenient and 
effective.

A) Objectives:- The main objective of this paper is to prepare 
a guide line or manual which can assist the low and moderate income 
homeowners/or supervisors in conducting effective building 
inspection and evaluation activities. Generally we have two-level 
objectives, short-term or immediate objectives and long-term 
objectives.

1, Immediate objectives; This manual is aimed to aid the 
homeowners and the designated technical personnel in assessing or 
evaluating; (1) the true condition of the substandard house either 
for renovation or demolishing, (2) the actual value or the price of 
repair works, which is the basic input for decision making, and (3)
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the type and quantity of the rehab work, in order to control time 
and cost on planning, design, specification, execution, and 
management.

2, Long-term objectives; While in trying to solve problems of 
the rehab housing programs within the immediate objectives, the 
long-term goals of the manual is to; (1) revitalize the promise of 
rehab housing programs, (2) reduce costs of rehab construction/or 
maintenance, (3) create employment opportunities through on-the-job 
training, (4) create greater understanding between clients and 
technical personnel, and (5) undertake an effective site and 
building evaluation and inspection which is the main goal of this 
paper.

B) Intents:- This manual is intended to assist clients (the 
low and moderate income homeowners), supervisors (for example, the 
Tucson Urban League inspectors), and any technical personnel and 
decision-makers, to clearly understand the real problems or defects 
of a property. It is also intended to aid users in evaluating the 
cost of repairs or renovation in making the damage or defect 
investigation activity of a property to be easier, more economical 
and convenient. It is believed that this manual can be considered 
as a reference and guide line for conducting further studies in 
this field, and also to undertake an effective rehab housing 
program and research activities.

Since this study is mainly prepared with and for the Housing 
Department of the Tucson Urban League, we have had a close and very 
friendly working partnership with some of the rehab housing 
inspectors of this office. It is particularly designed to fulfil 
the needs for a precise and handy home inspection and evaluation 
manual for the Tucson Urban League in its struggle for effective 
rehab housing activities for low and moderate income homeowners in 
the City of Tucson.

1.40) How to use this manual:- For various reasons, this 
manual is sub-divided into three major parts.

Part one; This part is composed of an Introduction and a Case 
Study on a rehab housing program in the City of Tucson.

Section 1.00, This is a brief Introduction about rehab housing 
program in general and the need for property inspection and 
evaluation. Under this section, problems of rehab housing programs, 
objectives and the intent of this manual are briefly stated. 
Finally, the procedure for how to use this manual is also expressed 
as part of the introduction.

Section 2.00, This is a Case Study on a housing rehabilitation 
program in the Tucson Urban League. The study was made on the rehab 
housing activities of the Tucson Urban League, its programs and 
activities with special attention given to the South Park 
neighborhood project. This part is composed of factual descriptions 
and graphic presentations, such as pictures of the neighborhood and 
typical houses within the said area.

Part two; This part is composed of six major sections, which
12



are further subdivided and arranged in such a way that users can 
easily use them as a reference for general and specific purposes.

Section 3.00, This is general back ground information about 
low cost residential houses in general. Under this section, we 
raise very functional points, such as what a house is, how it is 
made and how it functions, etc. Anatomical analysis and major 
components of a house are also briefly discussed.

Section 4.00, This is about how to inspect a property 
effectively, based on the proposed defects or damage diagnosing 
methods. Under this section major defects of a house are analyzed 
based on the case studies and the general literature on the field. 
We also discuss some very common causes of major defects of a 
residential house, with possible remedies.

Section 5.00, This is about the legal conditions of 
substandard houses and the minimum requirements for improving 
defective or substandard houses. Based on the components of the 
house, which we have set as our systematic analytical system, the 
present building codes and substandard houses are briefly presented 
here. This summary of the local code or minimum requirements for 
upgrading a substandard house is intended to help inspectors as 
their best reference tool.

Section 6.00, This is about how to evaluate a property, 
depending on findings, either to repair or renovate or to demolish 
it. Under this section physical analysis of a property will be 
evaluated based on the priorities we set, the result of defect 
diagnosis, and the existing building codes or minimum requirements 
to upgrade it. We also discuss how to quantify defect improvements 
or renovation works and cost estimates for repairing the property. 
We also try to show how and when rehabilitation program can be 
effective; based on the available models of mathematical 
comparisons and theoretical rehab housing cost analysis. We also 
try to show how and when rehabilitation program can be effective. 
The formulas, which are quoted for their appropriateness, are 
thought to be the inspectors and home owners best cost analysis 
tools for any repair or new construction undertaking.

Part three; This part is composed of five sections which are 
designated by appendices of check lists. These briefly and 
precisely stated notes, questions, etc. are intended to serve the 
Tucson Urban League's inspectors as their practical tools.

Appendix.1, is an information/data gathering format for 
assessing the condition of the property and family, both on site 
and in the office. This format is part of the inspection check list 
for site and building survey and for conducting an interview with 
the owners. It is believed that such check lists could be a good 
source of information/data recording tool.

Appendix.2, This is a check list of repairing specification 
and cost estimation. This part is very useful to analyze the type 
and extent of repairs or replacements with cost impacts on the 
rehab works. This check list is installed in a computer (under 
Quatro Pro) in the form of master specification or "MASPEC.l" and 
"MASPEC. 211. Users can write their repair or replacement
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specifications and put costs as required to get the out put results 
or cost estimations within the shortest time possible.

Appendix.3, This is a working guide or a copy of MASPEC.l. The 
procedure is simple, have a copy of "MASPEC.l" as "MASPEC.2" and 
then write the required specifications and fill prices in the 
appropriate spaces. Double-check for accuracy and press the button 
of the computer for final total cost estimates. Then the computer 
will give you the result immediately.
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2.00) CASE STUDY:- Rehab Housing Program 
in the Tucson Urban League

2.10) A general assessment of the Tucson Urban League 
and its programs

The following brief assessment is made from the available 
information and documents, which we have collected from the Tucson 
Urban League Inc. The Tucson Urban League is a non-profit, non
partisan and an interracial community service organization. It is 
one of the highly respected community based organizations which 
dedicates itself to providing comprehensive social and economic 
development assistance to minority and disadvantaged groups.

The Tucson Urban League was founded in 1971, as the 97th 
affiliation of the National Urban League. It was founded by the 
Tucson Metropolitan Chamber of Commerce to address problems related 
to minority unemployment and to assist in socio-economic 
development programs to needy individuals and families of the 
Tucson residents. Over the last 22 years, the Tucson Urban League 
has grown into a holistic community service agency and is regarded 
as a leader in its multi-services delivery. The Tucson Urban league 
is governed by an interracial group of professionals and community 
representatives from the public and the private sector who form the 
board of directors. The board, with its 25 members, has regular 
meetings to establish the organization's goals, policies, and 
control its functions and performances. As part of its major 
objectives, the Tucson Urban League provides emergency assistance, 
counseling, advocacy services, etc. the Tucson residents who have 
problems related to economic, social, and lack of decent affordable 
housing. In this respect, its objective is to assist individuals 
and families in the achievement of social and economic equality. 
The Tucson Urban League advocates for minorities and disadvantaged 
groups by echoing the causes to government officials and others for 
a positive impact on the life of those people.

The Tucson Urban League strongly believes and commits itself 
to an open, integrated, and prularistic society. It is struggling 
to build a strong bridges of understanding between various sectors 
and levels of society. To achieve its prime goal, the Tucson Urban 
League provides combined efforts of technical, social, economic, 
legal, business, planning, and other strategies. It also assists 
and helps in some research activities, mainly on social and 
economic issues, which could provide reliable information, for 
policy decisions, and support some similar programs or activities.

To have a broader outlook about this office, let us look have 
better see the programs and activities of the National Urban League 
very briefly. The National Urban League was founded in 1910, in New 
York City, to respond to the influx of African Americans from the 
South to the Northern urban centers. The prime motive for 
establishing the League was to set up socio-economic programs and 
to help those migrants, both economically and racially depressed 
groups, to change themselves to the urban way of life. Today, the
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National Urban League is the premier social service and civil 
rights organization in the USA.

The National Urban League, which is the mother of the Tucson 
Urban League, has the following major objectives in its program. It 
is to; (1) Strengthen the socio-economic growth and development of 
the community, (2) Identify the needs of the League's constituency 
and establish plans for corrective actions, (3) Work with the 
existing institutions to make them more responsive to the needs of 
all groups in the community, (4) Mobilize and organize minority 
communities to develop alternatives to inadequate systems, and (5) 
Develop and strengthen the existing institutions committed to 
assuring the effective delivery of services to all citizens

When we come to the Tucson Urban League, we see the following 
specific programs which are briefly stated below. In order to 
provide a holistic assistance to needy individual and families, The 
Tucson Urban League has been using comprehensive programs of the 
following types.

1) Emergency family assistance:- This program assists needy 
individuals and families with short-term and long-term programs of 
economic support. The short-term assistance comprises financial 
assistance such as utilities, rent, food, etc provision. Its 
magnitude is dependent on the availability of funds. The long-term 
assistance includes case management services which are an 
assessment of overall crises situations of individuals and 
families.

2) Employment and training:- This program comprises a lot of 
training and employment activities, such as;

a, general and basic education
b, on-the-job training, with limited work experiences
c, vocational skills training
d, job placement services, assisting the person in job 

searching, career explorations and employment skills
f, Summer Youth employment assistance, etc.
3) Housing program:- the main goal of the housing program is 

to assist families and individuals who are facing problems related 
to housing. It is a program which enables those groups to be home 
owners and at the same time to solve the other related problems. In 
this context, the Tucson Urban League's role is housing counseling, 
involvement in job services, and other advocacy and administrative 
support.

The housing services are designed to be more comprehensive, 
because of the fact that families who experience housing problems 
often have other related problems which must be addressed at the 
same time in order to make the situation positive and permanent.

4) Early childhood education:- This program governs three 
State Licensed child care centers for families with children, from 
age 6 weeks to 11 years of age. Some of the services offered are 
preschool, extended day care, and before/after school recreation, 
with a flexible fee.

16



5) Juvenile day support:- The objective of this program is to 
address various counseling activities, such as the needs of 
adolescents who are on probation in the Pima County Juvenile court. 
Its daily activities include academics, recreational, consumer, 
sex, and substance abuse education. It also conducts individual, 
group, and family counselling.

6) Others programs and services:- These new and existing 
programs and services include the Desert Home Project, family 
resources partnership. Home saver/Home start programs, delinquency 
protection, Drug destroy dreams, learning computer lab programs, 
etc.

2.20) Rehabilitation Housing Programs and processes in the 
Tucson Urban League

2.21) The housing programs:- There are a number of housing 
related programs which are operating under the Housing Department 
of the Tucson Urban League. Some of the major programs are 
Rehabilitation, Home repair, Weatherization, Home saver, and Home 
start. These major housing programs are briefly explained as shown 
below.

A) Rehabilitation program:- The Rehabilitation program 
includes general home repairs, improvements of roofing, 
cooling/heating systems, electrical/plumbing repairs, etc. 
Improving the quality of the house, as part of this program, means 
keeping the house from any health and safety hazards and making it 
functional and comfortable for the home owners. This program has 
been intensively used in the South Park areas for the last two 
years.

B) Home repair program: - The home repair program is a process 
of renovations for correcting health and safety hazards. It 
includes major repairs of the home, such as gas leaks, 
electrical/or plumbing defects, structural problems, and under 
certain conditions, utility repairs and replacements.

C) Weatherization program:- It is a program which includes 
ceiling insulation, weatherstripping, caulking, repairs of coolers 
and heaters. Depending on the availability of funding, replacement 
of facilities like coolers and heaters are included in the 
weatherization program. The main goal of this weatherization 
program of the Tucson Urban League is to perform repairs that will 
seal the home in order to conserve energy and reduce bills for 
electric and gas.

D) Home Saver and Home start programs:- These programs are 
educational. With these programs the housing department of the 
Tucson Urban League teaches the basics of home repairs and 
maintenances through a series of hands-on training workshops. These 
programs are designed to promote self-sufficiency in maintaining 
the clients' home. They also encourage and teach good energy 
conservation habits by helping clients learn and practice most of 
the basic skills for home repair processes. The home saver and Home 
start programs are aimed to service those individuals and families 
who have received the Tucson Urban League's Community Development
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Block Grant (CDBG) and other sources of assistance.
The processes of application, inspection, evaluation, for 

repair or renovation activities, are briefly summarized as follows.
2.22) Rehab housing process in the Tucson Urban League (TUL) :-
1) Applicants, who need their homes to be rehabilitated, fill 

the available forms in the main office of the Tucson Urban League. 
The screening committee of the TUL selects those applicants who are 
qualified based on social, economic and service needs, and put them 
on a list for further study.

2) The file of those applicants, who are selected in the first 
screening, will be transferred to the housing Department of the 
Tucson Urban League via the directors of the Department.

a) It is here where that the property inspection, 
evaluation and renovation assessments and technical 
services are provided. The technical assessment includes 
physical analysis of the property, whether to repair or 
not, cost effectiveness, etc.

b) Based on the general assessment of the property (site and 
house), the inspectors of the Housing Department prepare a 
preliminary report. This report should contain the 
condition of the property, the type of required repair 
works, a rough cost estimate for the repair work, and the 
financial and general family condition of the applicants. 
This report is a requirement for renovation fund requests.

3) The director of the Housing Department will send the report 
with additional recommendations or rectification, if required, to 
the South Park Neighborhood Association. The association will 
review and select the most qualified applicants, based on economic, 
social and repair requirements, and send the files back to the 
Housing Department of the Tucson Urban League for the next action.

4) A letter of selection or rejection, based on the South Park 
Neighborhood Association's decision, will be delivered to awaiting 
applicants. Following the letter of acceptance, the next activities 
are briefly stated hereafter;

a) For those who are selected, the inspectors will conduct an 
in-depth and final reassessment of the property.

b) The clients, after the reassessment will fill some more 
forms, such as (1) lien form, (2) statement of veracity and 
permission (3) verification request ( of income, mortgage 
payment, loan, bank account, etc.), (4) contract for 
services, (5) information authorization, and
(6) housing repair application.

c) After filling forms, the home inspectors will discuss with 
the client about sweat equity and keeping track of things 
for realization.

d) The inspector will order a file report, send a request for 
verification, and environmental review about the property.
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5) After all processes are done and verifications received the
office will make three copies of the file for each client, which 
should contain; (1) applications, approvals, lien, verification, 
and title report, (2) assessment, bid sheets, materials and
contractors list, work orders, invoices/finals, renovation
expenditure sheets, and (3) client's file (as a whole).

6) The office will announce a bid request for rehabilitation. 
Based on the lowest bidders on complete work orders, the client 
with the assistance of the staff, will sign an acceptance form. 
After the bid is awarded, the next activities are;

a) purchase orders will be written and work schedules will be 
drawn by the contractor, who won the bid.

b) submit a notarized lien to County for recording.
c) the staff (inspector) will supervise and finalize work.
d) final paper work will be given to clients with warranties.
7) Final visitation will be made with the director of the 

Housing Department of the Tucson Urban League and clients.
Additional information;
1) The program time is from July 1st - June 30th every year.
2) Applications are received at any time during the year and 

home visits are usually scheduled on Fridays only.
3) Eligibility is limited to owner-occupied houses within the 

South Park area. And the Client must meet the income guide 
lines.

4) The person to be contacted is Adelina Mckenna at;
(602)623-4388 or 791-9522.
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The South Park area is located just south and south-east of the 
downtown of Tucson. It is one of the poorest neighborhoods in the 
City of Tucson. The following maps, which are copied from the South 
Park Development Plan report, are intended to show the location of 
the study area. Since the scale wasn't shown in the original maps, 
it is also omitted here.

2.30) A general overview of the South Park Project Area

Pueblo Garden/Western Hills

V: H1H
South Park Area

City of Tucson (Central Area) South Park Area Map

Figure.1) Location map of the South Park Area

This neighborhood is characterized by all sorts of urban 
deterioration, physical and socio-economic underdevelopment. This 
neighborhood is also characterized by haphazardly built and vacant 
lands within which the built areas manifest a multitude of 
community problems such as poor environmental quality, unsafe and 
unhealthy living conditions, poor services and facilities, etc.
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The following pictures, (Fig. 2.A to 2.0) are intended to show 
the overall neighborhood situations in the said community.

Fig.(2.A to 2.N) Pictures of the South Park Area Neighborhood
condition
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Fig.(3.A to 3.N) Pictures of the housing condition in the South
Park Neighborhood

22







N



Fig. (4.A to 4.J) Pictures of so me good-example houses in the study
area
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A study was conducted on the South Park area development 
plan by a group of experts from the College of Architecture 
(University of Arizona), the Tucson Urban League and individuals 
from the neighborhood. This study is an in depth analysis about the 
South Park area from which we will use as resource material in the 
area of our interest here. " The South Park area is one of the most 
economically depressed areas in the City. Characteristics of the community is a 
high percentage of households with income below poverty level; high minority 
population; low percentage of high school graduates; high unemployment; a large 
number of female-headed households with children and no husband present; and a
high incidence of drug-related problems." * 2

From Sept.21-22, 1990, a two-day workshop was conducted about 
the South Park area development project. It was a community 
mobilizing training project which was introduced and sponsored by 
the Tucson Urban League. It was aimed to mobilize members of the 
community for their active participation in the problem-solving 
campaign. The participants had identified major problems and 
established a steering committee to study and develop a community 
development strategy for the South Park area. This workshop and all 
the activities following the meeting were a great success for the 
South Park area development, in general and a base for the South 
Park neighborhood project of the Tucson Urban League, in 
particular.

According to the survey results from a questionnaire 
distributed to the workshop participants, one of the most serious 
problems for the South Park neighborhood was housing. This report 
clearly shows that housing in this neighborhood is in bad shape. 
From the same source, as shown on the attached table (Table. 1) , the 
overall housing and family situation in this neighborhood is very 
much poor.

According to the steering committee's propositions, the 
situation in the South Park neighborhood in relation to other 
residents of the City at large, the population within the project 
area is low-income, with less education and high unemployment. As 
repeatedly said, the housing condition in this area is very poor, 
with dilapidated structures and over crowdedness. One can see more 
people in each home, more young people and also more female-headed 
households with children. There are more vacant lots and houses 
with less attention to environmental and health safety. It is also 
a less favored area, because of its inadequate social services, 
lack of utilities, poor housing and drug-related crime activities.
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INDICATOR OR CHARACTERISTICS CITY OF 
TUCSON

SOUTH
PARK

PUEBLO
GARDEN

INCOME
a, Median income
b, Households below poverty

$ 14,086 
14.7%

$ 9,922 
34.5%

$12,928
7.5%

ETHNIC or RACIAL
a, Black
b, Spanish origin

3.5%
24.9%

43.0%
38.5%

14.0%
43.5%

EMPLOYMENT
a. High school graduate
b. Unemployment rate 16 years+
c. Percent in service occup.

72.7% 
6.4% 
15.9%

41.0%
11.6%
32.1%

54.3%
14.1%
17.4%

POPULATION
a, Female head family 

(children no husband)
b, Median age
c, Persons per household

9.7%
28.3yrs.
2.57

24.6%
25.Oyrs. 
3.25

11.8%
24.2yrs 
3.21

RESIDENTIAL LAND USE
a. Owner-occupied housing units
b. Renter-?occup. housing units
c. Vacant housing units

54.58%
36.69%
7.78%

52.25%
39.22%
8.53%

65.7%
34.3%
5.6%

HOUSING VALUES
a, Median val. of owner- 

occupied housg. units
b, Median rent of renter- 

occupied housg. units
c, Housing units with no 

telephone

$50,300
$213
8.55%

$28,100
$115
24.15%

$31,600
$190
6.93%

Table.2) Family and housing condition in the South Park Area
S o u r c e  7 The South Park Area Community Development Plan, by the University o f Arizona(Collcgc o f Arch.) and the Tucson Urban 

League



2.40) Housing situation:- a typical house assessment
As mentioned earlier, the South Park area has sever housing 

problems related to physical defects and over crowdedness. 
According to a report made by Comprehensive Housing Affordability 
Strategy (CHAS) about the City of Tucson, most of the houses in 
this neighborhood are substandard houses of very old types. Most of 
the houses were built in the 1950s and 1960s. From the same source, 
we can see the following strong propositions made by the Council of 
the City of Tucson which may show how severe the problems are and 
what should be done to alleviate those problems. " certain areas are 
also impacted with homes which need substantial rehabilitation, and homes which 
are dilapidated to the point where replacement with new construction is the only 
alternative. The growing problems of deteriorating, boarded up houses dotting the 
landscape of Tucson has not been effectively addressed in any current programs,
but needs to be targeted for the future 11. * 3

It is for this reason that the current housing stock has to be 
maintained and rehabilitated through (1) the provision of 
rehabilitation grants to the low income home owners, (2) the 
provision of emergency home repairs to the low income owner - 
occupants who are within unsafe or unhealthy housing conditions, 
and (3) the provision of relocation benefits for acquisition and 
clearance of substandard owner occupied units which are not 
suitable to rehabilitation. In order to alleviate this problem, 
many non-profit organizations, including the Tucson Urban League, 
are assisting low income individuals and families who can't afford 
by themselves. In fulfilling this objective, the Tucson Urban 
League has received 11 and 6 Renovation Request Applications in the 
1992/93 and 1993/94 Rehab program respectively. Out of the 17 
Renovation Request Applications, for various reasons TUL has 
approved and acted on 6 or about 35% of the requests. (Please refer 
Table 2, and Table 3.A & 3.B)
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From these Tables we can learn; (1) how the Tucson Urban 
League (TUL) home inspectors and supervisors handle this job, (2) 
the type and magnitude of rehab needs, and (3) which parts and 
components of the house which need the maximum attention in the 
processes of rehabilitation, etc.

According to the TUL's home inspectors/supervisors report, as 
shown in the table, the following defects of the houses and cost 
estimates for repairing them were presented. We rated them 
according to their frequency per total request. Therefore the 
problems appearance in percentiles is indicated as follows;

1) Problems on Site and Appurtenance, such as circulation, 
landscaping, annex spaces, services, porches,
etc .......................................is about 25%

2) Problems on the External part of the house, such as
foundation, wall and other structural and finishing items 
...........................................is about 55%

3) Problems related to roofing ............... is about 100%
4) Problems in the Internal part of the house, such as floors, 

ceiling/wall, and other structural and finishing
items..................................... is about 80%

5) Problems on windows and doors.............. is about 75%
6) Problems related to fixtures, installations and other house

hold items................................ is about 75%
7) Problems related to termite damage ...... is about 60%
8) Problems related to Electro-mechanical, such as furnaces,

heaters or coolers,light points and fixtures, bath room 
items, etc................................ is about 100%

9) Room(s) addition requests ................. is about 25%
The most common problems and high renovation demands, as shown 

above, are roofing and electro-mechanical. The least problems 
encountered were Site and Appurtenance services and maintenance and 
Room(s) addition requests. As for the quality of maintenance 
specification and cost estimate activities, there is about 10%-35% 
variation between the preliminary and the final work performances.

In addition to these indicators, we will pick one ideal 
example out of the 17 applicants and see what is happening there.
The following brief case study about House #........   home
repairing request and procedures for renovating the house, may 
indicate the existing housing situation in the South Park area.

Mrs. Munoz .... is one of the very low income home owners,
who was living in a very poor housing situation within the South 
Park neighborhood. She was told that the Tucson Urban League is 
providing technical and financial assistance to those who have 
their own substandard home and who are within the South Park area. 
Like many other assistance seekers, she applied to the Tucson Urban 
League in order to get her house improved. Fortunately she was one 
of the five applicants who were qualified and selected for the FY 
1994 housing rehabilitation assistance. Mrs. Susan .... was the one 
who was and still is in charge of the said home inspection, 
evaluation and the overall technical assessment of the property.
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According to the home assessment, the following major defects were 
discovered. A rough cost estimates was prepared (which is about $
20,000) to undertake the repair work. Some of the defects on the 
said property were mainly; (1) exterior and partition walls, 
finishing and paints (2) roof/roof covering, (3) doors/windows, (4) 
floor/floor finishes, (5) carpentry works/wooden structures, which 
are highly affected by termites, (6) cabinets, (7) insulations, (8) 
electrical system, (9) gas furnace, and cooler, (10) water heater 
and enclosure, (11) plumbing system, toilet, tub and (12) other 
fixtures, etc.The following few pictures are intended to show the real 
housing condition of the house as an indicator of other residents 
in the South Park area.

Fig.(5.A to 5.K) Pictures of Mrs. Munoz's house condition (before
demolishing takes place)
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Fig.(6.A to 6.D) Pictures of the same house (during demolishing)
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Fig.(7.A to 7.F) Pictures of the same house (after Renovation has
been completed)
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Building Home from Ground Up Gives New Dimension 
to Work o f Staff and Volunteers o f South Park Project

When Susan Lintgen, TUL housing 
rehabilitation specialist, checked out the 
home on East 30th Street for which a re
quest for repairs had been made, she 
could see problems.

"It soon became apparent that this 
residence did not fit within the parame
ters of even 'major rehab,'"Lintgen said.

"What once were 18-inch thick 
adobe exterior walls had deteriorated to 
three inches in numerous locations 
around the structure."

The roof was leaking badly and 
could not be replaced. The home lacked 
cooling, heating and basic plumbing.

"This building should have been 
condemned a long time ago," Lintgen 
said.

So what began as a routine assess
ment of repairs needed for an old home 
turned into the building of the first home 
from the ground up under the South 
Park Rehabilitation Project (SPR).

The project is funded by a Commu
nity Development Block Grant and is 
administered by the Tucson Urban 
League. The program provides for hous
ing repairs, improvements and some
times major remodeling for income- 
eligible homeowners in the South Park 
neighborhood area.

"Fortunately, the TUL encourages 
creativity, imagination and innovation,"
Lintgen said.

"After a lot of homework, footwork, 
begging and coordination," Lintgen said, 
a presentation was made to Anita Gold
berg, TUL director of case 
management/ housing, requesting per
mission to demolish the old home and 
build a new one. *

The home at 832 East 30th Street replaced in TUL Project

A new home for Encarnacion Munoz nears completion.

Goldberg took the plan to the South 
Park Neighborhood Association, whose 
board selects the homes to be worked on 
after considering factors such as family 
size and income and special needs.

The board approved building a new 
home for 77-year-old Encarnacion

NEW H O M E, See Page 4

This issue of Unity Newsletter 
is dedicated to the memory of 
Guillerm o Alvarez, the father 
of A nita G oldberg, who died 
April 29.

Fig. (8.A to 8.B) A report about the Renovation of the same house by 
Unity NewsLetter.



Paze 4

NEW HOME
Continued from Page 1

Munoz, a widow whose husband had 
built the original house at 832 E. 30th 
St. a half century ago and additions over 
the years.

Lintgen said that although construc
tion costs in the Tucson area average 
$50 to $55 per square foot, "we felt 
confident that, with volunteer help, we 
could build this 864-square-foot home 
for approximately $25 per square foot."

Construction began in earnest the 
first week in March. Lintgen's supervi
sor, Allen (Sam) Samuelson, energy ef
ficient rehab coordinator, volunteered as 
"technical advisor" and "construction 
superintendent" for the volunteer 
workers.

"Without his expertise, this project 
could not be accomplished," Lintgen 
said. "He has donated many hours of his 
personal time to assure its success and 
the eventual comfort of our client."

To date, other volunteers have in
cluded, from TUL, Lintgen, Eric M ar
tin, Angel Pichardo, Victor Aguirre, 
Adelina McKenna, Renee Dubose, 
Goldberg and Ray Clarke. From the 
Arizona Conservation Corp. have come 
Nathan Sayre, Mark Thomas and 
Robert Lopez. The Habitat for Human-

Framers erect walls at Mu floz home on new foundation.

ity has helped and Rick's Place on South 
Park Avenue has donated food for the 
volunteer workers. A number ofTUL's 
regular professional contractors are do
nating installations.

The proud owner of a new home, 
who has been living temporarily with a 
son in the South Park neighborhood, 
will be moving in soon.

The project shepherded by Lintgen 
is one of four homes for which work is 
planned this year under the SPR. Addi
tions arc being made to two homes and 
another is being rehabilitated.

Lintgen, who once served as a 
VISTA volunteer, came to TUL as a 
volunteer in August o f 1990 after work
ing in the real estate business and soon 
became a member of the staff.

She hopes TUL can replace other 
homes in the South Park area that 
should be replaced.

"The need is there," she said. "Helpy 
ing the elderly is especially important to 
me because people who have worked 
hard over the years should have some 
comfort and ease. My partners and I see 
that is not the case much of the time."

Strong Early Learning Center's New Home 
Allows the Staff to Serve More Children

TUL's Strong Early Learning Center 
is open at a new location and is licensed 
to serve more children than previously -  
up to 120 children.

The center moved to 1000 N. Main 
Ave., from 345 N. Fifth Ave., where 
only up to 74 children could be accom
modated. The new quarters arc "fantas
tic," says Pearlie Pridgett, director.

The center serves children ranging 
in age from six weeks to 10 years. Chil
dren from 6 to 10 years of age are also 
participating in the Summer Program.

TUL has two other Early Learning 
Centers: The Henry A. Ryan-A Moun
tain Center at 1665 S. LaCholla Blvd., 
and the Henry Quinto-El Pueblo Center 
at 101. West Irvington Road.

Variety of References Available 
at the TUL Resource Center

Reference books and materials 
are available for your use for profes
sional and personal development and 
on general topics.

There also are a limited number 
o f videos and audio cassettes for 
check out. Center hours are 11:30 
a m. to 1 p.m. Monday through 
Friday.
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2.50) Findings and recommendations
2.51) Major achievementsi- In the area of housing, such as 

weatherization, rehabilitation, home repairs, home start and home 
saver programs, a lot of work has been accomplished. Desert Home 
Project, South Park Rehabilitation, and other home repairs and 
house related undertakings are some of the most noted achievements 
of the Tucson Urban League. Hands-on educational workshops, which 
enable participants to get basic skills in home repairs/maintenance 
and energy savings, are very important parts of the housing program 
and services. The Tucson Urban League is also undertaking an 
experimental and affordable housing project, "Desert home project" 
which is a demonstration house for energy-efficiency and low 
utility bills. It also serves as a training model and is aimed as 
an option for low-cost and self-sufficiency model housing project.

2.52) Housing Needs in Tucson? The need for housing 
rehabilitation in the city of Tucson, particularly in the South 
Park Neighborhood, is growing each year. According to the 1988-91 
housing assistance plans for the City of Tucson and Pima County, 
the number of substandard owner-occupied housing units which need 
rehabilitation was 88% and 85% respectively. As for elderly and 
disabled households, 73% of the renters and 53% of homeowners were 
qualified for some sort of housing assistance. *3

It is for this reason that, the Comprehensive Housing 
Affordability Strategy (CHAS)'s report indicated that about 955 
households require subsidized home repairs, or replacement of units 
and low interest-rate loans for home improvement activities. CHAS 
also anticipated that housing problems are becoming the most 
critical issue of our time especially for the low and moderate 
income families. For instance, out of 24,014 Pima County house 
holds more than half of them have sever problems; of these 72.5% 
are located in the city of Tucson.

Therefore, the need for decent and affordable housing through 
either new construction (which is even harder) or rehabilitation 
(which seems an ideal option), is a real concern. Substandard 
housing units which need some (major/or minor) repairs, such as 
structural, roofing, electro-mechanical, finishing and other 
services are growing. Intensifying the rehab housing programs by 
the non-profit organizations, public /or individual, and community 
participation is a number one priority.

2.53) Opportunity? The city of Tucson has a large variety of 
funding resources for its decent and affordable housing supply 
activities. These sources are both from the private and public 
sectors. As CHAS, in its One Year Plan, stated that the following 
major funding resources for the city of Tucson and Pima County will 
remain the main hope and opportunity for improving the housing 
situation of the low and medium income individuals and families; 
(1) Community Development Block Grant (CDBG); The city of Tucson 
receives an annual grant from HUD under the CDBG program. For
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example, the amount of grant for the year 1991-92, was $4.77 
million. It was also anticipated that for the year 1992-93 the 
amount of grant would be slightly higher. (2) The Local Housing 
Authority (PHA); is also an important funding resource for the 
city. For instance, for the year 1991, the city had one project, 
which was being completed and two more projects for 225 single 
family dwellings were approved. It was also anticipated that for 
the year 1992, a fund of about $3.0 million would be allocated. (3) 
The Public Housing Comprehensive Improvement Assistance Program 
(CIAP) , is also another important source of funding for the city of 
Tucson. CIAP had a $1.0 million dollars project and anticipated to 
have over $2.7 million dollars for the year 1992.

Generally there are more than 17 funding resources, according 
to CHAS's report, for the city of Tucson; among them. Public 
Housing Comprehensive Grant program(PHCGP) , HOME, HOPE, State of 
Arizona,Housing Trust Fund(HTF) , City of Tucson General Fund(CTGF) , 
Public Housing Operating Subsidy (PHOS) , Section 8 Certificates and 
Vouchers, Section 8 SRO Moderate Rehabilitation, IDA Mortgage 
Credit certificates, IDA Mortgage Program, IDA Home Improvement 
Loans, Federal Housing Loan Bank Affordable Housing Program, Energy 
Shelter Grant, Transitional Housing, United Way, Title Plus Care, 
etc.

In addition to these financial funding resources, the rehab 
housing programs in Tucson, have other important opportunities, 
such as the availability and supports of professionals from the U 
of A, non-profit organizations, easy access and essential services 
and facilities from various sources.

2.54) Remarks:- The Tucson Urban League is a good model for 
assisting individuals and families for social and economic equality 
and for its successful counseling and provision of a number of 
housing assistance services. It could be for this reason why many 
people considered it as a number one non-profit community based 
organization. However we have some comments for considerations, 
which we think are essential in improving Tucson Urban League's 
performance and will make it stronger. A strong and active advocacy 
group and resource office can make a difference in the society and 
will be an ideal community representative to make the American 
dream come true.

A, Staffing; Without the participation of appropriate and 
qualified staff it is hard to achieve perfect results. The point 
is, Tucson Urban League has to use an efficient system of 
management by professionals, like architects and engineers and also 
by minimizing the supporting staff up to a reasonable number.

B, Resourcefulness; As an advocacy, educator, technical 
assistant, and counselor, the Tucson Urban League must have well- 
organized information and data base systems and resources; So that 
any interested person can have very suitable and easy access. In 
order to have good communication with clients, to persuade funding 
resources and volunteers, and to be a good resource for researchers 
and other interested individuals, TUL has to develop easily- 
accessible audio-visual resource materials. Video tape presentation 
of past projects and current undertakings, computer data files, and
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well-prepared brochures, could be good sources of information and 
means of communications.

C) Prepare Rehab manual; It seems an essential and urgent task 
to prepare a residential home inspection and evaluation manual, for 
Tucson Urban League, in order to save time and maximize the 
rehabilitation outputs in quality and quantity. We also believe 
that such a manual would be a very helpful tool in property 
inspection and evaluation and for having uniform, cost-efficient 
and quality rehab housing projects. Knowing the anatomy of a 
building, understanding plans and specifications and having a good 
concept of defect evaluation of a property, in terms of strength 
and cost, are very important tools for the home owners, supervisors 
and volunteers.

For these reasons the preparation of this technical rehab 
manual is a number one priority for the Tucson Urban League and 
other interested users. Our approach here will be as follows; (1) 
for a specific case study, as tried to explore in the previous site 
surveys and document assessment in the City of Tucson, we will 
elaborate certain building materials, components and construction 
systems, (2) as background information or reference, we will 
briefly explain general rehab housing and housing inspection and 
evaluation trends and practices in general; (3) we will also show 
how to inspect and evaluate defects of a house.
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PART-TWO

3.00) GENERAL BACKGROUND INFORMATION:- How does a house work?
3.10) Definition of a house

A house is a building or a dwelling place for human beings to live 
in. It is a domicile or residence that contains shelter and living 
quarters for one or more families. Among major functions of a house 
are the provision of shelter and protection from physical and 
mental stresses and hazards. It also furnishes safety, comfort, 
privacy, etc. A house may be.seen in one or a combinations of the 
following types; detached, semi-detached, duplex, row houses, 
apartments, condominiums, etc. A house can also be defined by 
family size and cost, for example, single or multifamily and low 
and high cost houses, respectively.

Housing is a form of the built-environment through which 
human beings can interact with nature, by shaping all forms of 
unfavorable situations to their needs and requirements. Housing is 
also both a social service and an economic good or product of 
social activities.

Many architects, planners, economists, politicians, etc. have 
defined housing in various ways for various reasons. These 
specialists of different disciplines view it from different angles, 
because of its multifaceted aspects and their diversified 
involvements. The following few explanations of housing by 
different authors, as stated by Elzabeth Huttman & William Van 
Vliet in their book named 11 Handbook of Housing and the Built- 
Environment in the United States" *4, will give us a better 
outlook.

1) Michelson, William, 1986 said that, " Housing is a basic 
element in our every day living. Housing provides shelter, but more than that it 
is the primary component of the total environment in which we live " . And 
later he said that, " Housing must have congruence; that is it must provide 
sufficient spatial opportunity for the life-style or action/behavior system of 
the user 11 .

2) Adams, John, 1984 said that, 11 the forms and conditions of the 
housing shape the urban environment, whether as slum hpusing, suburban tract 
development, or new towns ". He broadly defined and elaborated housing 
in relation to its surrounding neighborhood and amenities.

3) 11 It is also a consumer good, with an interior and exterior, influenced 
by interior designers on the one side, and landscapers on the other ", said 
Lindamood, S. and S. Hanna,1979.

4) David M. Hummon, 1985, said that, " housing has a psychological 
aspect as one's home; the housing structure itself meets the individual's needs 
for privacy, security, adequate health conditions, and even green spaces through 
its spatial feature and amenities " .

5) Blum, Terry C. & Paul Kingston, 1984, said that, " Housing 
has a sociopsychological meaning in giving status to the user and providing a 
safe environment in which to function; in giving the person a sense of place; and 
in giving the person a financial asset and thus making him or her feel 
financially well-off ".

6) Newman Oscar, 1976, said that " The housing unit is set in a

37



neighborhood that provides an infrastructure of services, such as schools. The 
setting can have such positive features as parks, prestigious surroundings, and 
a desirable location, or such negative features as unkept streets, crowding, and 
crime11 .

According to our observations, from site surveys and document 
assessments in the Tucson Urban League(TUL) and Community Service 
Department(CSD) of the City of Tucson, the most common building 
types in the area concerned are detached, single-family, masonry 
and pitched-roof houses. The following simple sketch of a 
residential house plan is a representation of typical residential 
houses in the South Park Area. It is prepared in such a way that we 
can use it for the analysis of the anatomy of a house.

3.20) Anatomy of a house
In addition to other requirements, a medical doctor must have 

a thorough knowledge of human anatomy, to diagnose a patient and to 
threat his or her patient perfectly. By the same token, a home 
inspector and evaluator needs to have the basic knowledge of the 
anatomy of a house in order to answer such questions like. How a 
house is made, what basic components and parts it has, how it 
works, etc. These and other related subjects are some of the most 
important issues in dealing with housing inspection and evaluation 
activities.

In order to have better view about a house in general, a 
residential home inspector, either the homeowner/or the technical 
personnel, needs to familiarize himself/herself with the details of 
the house. The use of various building materials and the system of 
construction, as well as the electro-mechanical installations are 
the most important subjects in the study of the anatomy of the 
house.

The following figure is intended to show the typical anatomy 
of a house. Based on the following sketch, we will try to elaborate 
on certain building materials, components and construction systems 
in general to give background information for the Tucson Urban 
League Rehab housing or Training program.

As shown in (Fig. 9) , the following major components of a 
house are categorized, based on available literature and surveys 
conducted in the South Park Project of the Tucson Urban League and 
some repair projects in the CSD.

Note; Since these components of the house are the basic 
elements of our study, we will consistently present them in every 
section of this paper.
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1.0) Site and eppurtenance

Fig.9) Anatomy of a (typical) residential house

1.0) Site and appurtenance
1.2, Circulation
1.2, Topography/Landscaping
1.3, Annex spaces/services

2.0) Exterior part of the house
2.1, Foundations
2.2, Walls
2.3, Roofs
2.4, Openings (doors/windows)
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3.0) Internal part of the house
3.1, Basement/crawl space
3.2, Floors
3.3, Walls/ceilings
3.4, Openings (joiners and hardware)
3.5, Furniture/cabinets

4.0) Electro-mechanical systems
4.1, Electrical installations
4.2, Mechanical installations
4.3, Plumbing installations

3.30) Major components of a house
This is a process of analysis of a house, by breaking it down into 
its major components and smaller parts, based on the common 
building materials and construction systems. This analysis is 
prepared based on the general literature search and the site survey 
made in different parts of the city of Tucson. Hence the following 
brief explanations and statements are intended to show how and with 
what materials and components houses are usually made and how they 
work, etc.

3.31) Site and appurtenance
The physical aspects of things around the house have a great 

impact on having a durable, safe/secure, comfortable, and 
aesthetically sound dwelling home. In general, a poor site 
selection, improper design & construction and management around the 
building may result in periodic flooding, dampness to the building, 
and natural and man-made disasters. These effects can cause further 
deterioration or destruction in/around the house. The following few 
representative examples are among many of the most important items 
or elements that we see around a residential house. (Please refer 
Anatomy of a house, Fig.9)

3.31.1) Circulation:- While visiting a certain house for 
inspection, the home inspectors first attention should be on the 
circulation to and around the building. The kind of materials used, 
construction systems and the condition of the walk ways, drive 
ways, and parking areas are important parts of the house for 
inspection and evaluation.

A) Walkways; walkways or sidewalks are usually made of 
concrete, asphalt, stone, brick or some other monolithic materials 
embedded in the ground or simply graded and gravel materials. They 
are very useful for avoiding mud and other problems related to 
weather

B) Driveways; driveways are also constructed of asphalt and 
asphaltic components, concrete, or gravel materials. One needs to 
give special attention, in the design and construction stage, on 
the direction, size, slope, and capacity of the drive ways. It is 
also important to consider the access location, width of the 
driveways and turning points, visibility, and drainage direction 
and capacity, in relation to the main street and the house.
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C) Parking areas; parking areas can be considered as an 
enlarged part of the drive ways or as an open garage without the 
superstructure. For parking areas, the same type of construction 
materials are usually applied as in the driveways. What is 
important here, is the parking lot position, size, access to the 
house and main street, and turning spaces.

3.31.2) Topography/landscaping:- It is a widely accepted 
procedure for home inspectors to give maximum attention to the 
conditions of drainage and landscaping, which are important 
elements of the house.

A) Drainage; in the built-up areas, many building plots have 
low-level areas or the slope is towards the building which invites 
surface run-off. Surface water is a big problem to many home-owners 
because of soil erosion, creation of ponds/streams, and water 
penetration into the structure of the building; which can cause 
damage to the house. Since water seeks its own level and will flow 
from a point of higher elevation to the lower one, we have to give 
special attention to a proper drainage system. Inappropriate 
sloping and site gradients, at the design and construction stage, 
will cause life-long trouble to the home-owners, and hence proper 
drainage is one important aspect of inspection in order to have a 
convenient, durable and safe house.

B) Landscaping; landscaping is usually considered to be an 
additional work to beautify the property, to prevent erosion and 
surface run-off, and to gain shading. It includes the process of 
planting, plot grading or shaping, gardening, courtyard and lawn 
management & other related activities which can give shading and 
erosion prevention advantages. If it is not well managed, 
landscaping can cause big damages to the house by water 
penetration, flooding and holding the water in a place or ponding, 
etc.

3.31.3) Annex spaces/services:- All additional spaces and 
structures outside the main house, such as garages/car ports, 
patio/porches, and fences/gates, etc. are parts of the annex spaces 
and services.

A) Garages/car ports; Both garages and car ports need special 
attention in the design, construction, and operation stages, and in 
the use of materials for avoiding unexpected damages from fires and 
burglar intrusions. Good location, sizes, material and structural 
preferences would make them pleasant, convenient, and safe.

B) Patio/porches; These additional or annex structures are 
mostly used for the beauty of the house, at times for shading. They 
are exposed to harsh weather, wind-blown rains, or snows, etc. They 
are also most vulnerable to dangers such as water/moisture, decay 
and insect attacks. Unless well-handled or properly maintained, 
porches and patios can cause damages to the main structures.

C) Fences/gates; fences, gates, and outdoor lightings are used 
for aesthetic values and to indicate the boundary line of the 
property. They are also useful for safety and security purposes. 
The presence of these items, according to many inspectors and home 
owners, are less significant in the modern residential houses.
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3.32) External Part of the House
The exterior part of the house includes foundations, walls, roofs, 
and openings such as windows/doors. Every inspector or house 
evaluator must have a good knowledge of these sub-components, how 
they function, how/with what material they are made of, etc. The 
following brief points are intended to give some ideas as 
background information about the external part of the house.

3.32.1) Foundations:- The foundation with its footing, 
sometimes called substructure, is an important element of a house. 
The foundation of most residential structures are the strip 
(continuous wall) type that rests on an enlarged base called a 
footing. The foundation carries the weight from the house as live 
and dead loads and transfers them onto footings, and the footings 
spread the transmitted loads to the supporting soil. Generally 
there are two types of foundations namely, spread foundations and 
pile foundations.

A) Spread foundations; are usually used for residential and 
light or small construction types. They distribute the total load 
directly over a large area of soil that can support the incoming 
load with adequate bearing capacity. Therefore the type of 
structure we use and the soil's bearing capacity on which we are 
going to construct our houses, are the decisive factors. The spread 
foundations consist of various elements, such as foundation walls, 
pillars, columns, or piers, etc. that rest on a shallow and 
abruptly enlarged base or footing.

With the spread foundation, there are three major floor types, 
common in residential houses, such as basements, slabs-on-ground 
and crawl spaces. Basements and crawl spaces are those spaces which 
usually found under the floor. Basements and crawl spaces, 
according to our survey in the Tucson Urban League, are not common 
in the low-cost residential houses of Tucson. To the contrary, the 
slab-on-ground is the most commonly used floor type. Some of the 
most common construction materials are reinforced concrete, stone, 
treated steel or wood, brick, concrete blocks, etc.

Mat and raft foundations are also other forms of spread 
foundation, which are used over low bearing capacity soils where 
the other foundation types are found to be inadequate. These types 
of foundations are uneconomical, due mainly to the use of heavily 
reinforced concrete in order to have a monolithic structure 
throughout. They are sometimes called floating foundations.

B) Pile foundation; Pile foundations are used for high 
rise/heavier construction types over poor soil. Pile foundations 
are usually made of reinforced concrete, treated steel or wood 
materials. Basically piles serve as footings to transmit loads, 
from foundation walls, isolated columns, or from grade beams, 
through poor soils down to the lower level and stronger soil types.

3.32.2) External Wall:- Wall systems are some of the basic 
elements of the super structure which need consideration in
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3.34.0) Electro-mechanical systems
The various installation systems, such as electrical, mechanical 
and plumbing systems are important items for undertaking an 
effective rehab housing inspection and evaluation. A house without 
these installations can be compared to a person without digestion, 
nerves and respiratory systems. A house can be said to be a house 
when it is fully operative and functional; as a person is said to 
be healthy when every part of his body and organs are normally 
functioning.

Generally these installation systems are getting more and more 
complex as technology is advancing with time. Some of the most 
outstanding points for the inspector to bear in mind could be, the 
type of materials used, how they are made or installed, how they 
are functioning, and how to repair when they are not on normal 
operation. The following very brief explanations about electrical, 
plumbing and mechanical systems are intended to give some 
background information for inspectors in running defect analysis.

3.34.1) The electrical System:- can be taken as the nervous 
system in a human body. Electric power is usually provided either 
through overhead wires or underground cables to a distribution 
panel of the recipient house. The incoming voltage and ampere can 
be indicated by the number and size of wires and can be shown on 
the distribution panel, or on the main circuit breaker.

Location of the main service-line center or the distribution 
(panel) box is the number one factor for a safe electrical wiring 
system. In most residential houses this distribution board can be 
fixed in a garage, or in a basement, or in a dry utility area 
nearest to the exterior point of electrical service line. The 
important point is that the board must be in a safe and securely 
fasted structure and in a dry area of the house; and it must also 
be easily accessible and well-grounded. Other important elements, 
for safe and convenient electrical wiring systems, are having well 
protected devices, such as circuit breakers and fuses. They prevent 
current overflow and electrical wires from overheating or burning.

Generally there are two types of circuits such as two-wire and 
three-wire lines, that conduct the flow of electricity to the 
house. The number and capacity of outlets within the house are 
relative to the designer's calculation and the home-owners 
requirements. Anyway, a good wiring system, such as proper 
location/installation of wires, circuits, outlets and switches, 
will guaranty a safe, comfortable and convenient electrical service 
to the house.

3.34.2) The mechanical system:- is a system by which human 
beings can adjust themselves to a harsh habitat of either a very 
hot or cold climate. A house has to be installed with a device(s) 
which can generate heated or cooled air to circulate inside the 
house, so that the inhabitant can have psychological and 
physiological comfort.

This . system can be divided into two main parts; air
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conditioning or cooling for very hot climates, and heating for very 
cold climates. The following brief notes are prepared to give some 
general background information for the home inspector in the 
analysis of basic points like, how they work, the types of devices 
and the advantage and disadvantage for each system.

A) The cooling system; is generally referred to as a method of 
air-conditioning that enables the hot and unhabitable dwelling 
space to be cool and comfortable. The major elements of an air- 
conditioning unit are a compressor, a condenser coil and fan, an 
evaporator coil and fan, and circulating refrigerant liquid or 
freon gas. All these components work in a closed liquid-gas 
circulation system.

The basic principle of an air-conditioning system is that gas 
expands under pressure and absorbs heat while it condenses to 
liquid form by releasing heat. By the same method when the 
evaporative liquid passes through an expansion device into the 
evaporator coil it expands to a gas form and it absorbs heat (hot 
air) from the air and is forced to pass through the evaporator 
coil. The cooled air from the evaporator coil will be forced into 
an air collection chamber, from which it will be distributed 
through ducts to rooms that need to be cooled. At this point, the 
refrigerant liquid is in gaseous form and passes from the 
evaporator coil to the compressor where it will be compressed back 
into a high pressure gas. By this endless circulation of gas within 
a confined device, it is possible to control the internal climate 
of each dwelling space. There are two major types of central air- 
conditioning systems in residential homes; such as 
(1) An internal(single package unit) system; which is a cooling or 
a self-conditioned device with in which all the components 
including electrical control and fans are contained in a single 
package. This system is less costly, but the extra noise from this 
device is undesirable, and (2) A split system; in which the 
compressor and the condenser as one unit are separately located 
outside the house, and the evaporator coil and fan are one unit in 
the house. Both units are connected by two copper pipes that 
contains the refrigerant gas or liquid. This system is more 
popular. It is costly, but convenient.

B) The heating system; is used in order to adjust the internal 
temperature of a house from very cold outside weather to a 
habitable and comfortable internal climate. In the modern heating 
system there are two major categories; Central heating and area 
heating systems.

The central heating system; includes warm air systems, hot 
water systems, and steam heat systems. These systems are generated 
in one central place and are distributed to other portions of the 
house through pipes and ducts. Electrical and solar heating systems 
are also included in this central heating system. The principal 
energy sources for this heating are gas, oil, coal, wood, 
electricity, and solar energy, which is becoming popular.

An area heating system; includes heat pumps, gas-fired
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furnaces or electrical units. Fire places and stores are also part 
of the area heater system. An area heater is a space heater, in a 
definite room or area, and is used to provide warm air to a certain 
area or room where the heater is located.

Solar heating; is another form of a central heating 
alternative. If it is well managed. It is believed as a better and 
cheaper option. Solar radiation provides two basic functions which 
are collecting solar energy storing it in an insulated container or 
tank, and finally delivering the stored energy as domestic hot 
water or a space heating system.

3.34.3) Plumbing systems:- The word plumbing is believed to 
come from the Latin word "plumbum" for "lead" and it is believed 
that the Romans were using the plumbing system in their buildings 
by using plumbum or lead. The modern plumbing systems provide water 
for drinking, cooking, washing and using as a waste disposal media.

A basic plumbing system for typical residential homes consists 
of three major elements. (1) a water supply system (2) a system of 
fixtures in which the water is used and (3) a drainage and vent 
system to remove wastes.

A) Water supply and distribution:- water is either from 
municipal or street supply or from the property well and gets to 
the house with adequate pressure. Once the supply is inside the 
house, it will branch into cold water and hot water supply lines 
and be distributed to various fixtures as per requirements.

B) Fixtures:- comprise the second plumbing installation 
system. Depending on the purpose of each fixture, lavatory, bath 
tap, sink, etc. the fixtures get either hot or cold water, or both, 
and drain the waste water away from the fixtures to either a 
central sewer line or to a private sewer line or to a private 
sewage disposal system, such as septic tank or cesspool.

C) A drainage system:- consists of three important parts, 
drain pipes, traps, and vent pipes. The drainage system begins just 
below the fixtures with a trap of water to be filled and 
permanently maintained in each fixture. The drain pipes carry water 
and diluted water products away and the trap will hold some of the 
flushed water to prevent odors from going back to the house via the 
fixtures. The vent pipes connect the drainage system to the 
atmosphere and allow bad gasses to escape and balance the pressure 
inside the drainage pipe.

3.40) Summary Note; As we tried to see some of the major 
components of a house both in a graphic and in a brief verbal 
description, the analysis of a house for any person specially for 
the trainees will be easier to master most of the important parts 
of every thing about a house. Our goal is not to cover every thing 
about building here, but it is rather an attempt to give some, basic 
knowledge about a residential house within our study area. For this 
reason, we tried to show the most important aspects and to answer 
questions, such as How and with what materials a house is usually 
made or constructed? What components and parts it has? How it 
functions? and so on.
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selection of materials, design, construction and maintenance 
requirements. Among the basic considerations for wall systems are; 
(1) functional requirements which include adequate structural 
strength to resist all types of loads, weather tightness to control 
undesired climatic and sound flow, to protect from any type of 
intruder and to have visual privacy, and to create spaces for 
adopting window/doors, electrical, sanitary and mechanical 
installations, (2) good finished appearance or aesthetic value of 
the building is usually influenced by location, size, types of 
opening (door/windows) color feature and form, and (3) cost factors 
which include construction, operation, and maintenance costs.

The external walls are of two types, load bearing and non-load 
bearing walls. They can be further subdivided and categorized into 
four major construction types, such as stud walls, panelled walls, 
masonry walls and post-and-beam walls.

A) Wood Stud wall systems; are the most economical, widely 
used and fast construction types which sometimes are called framed 
structures. Basically this type of construction system, in a 
residential house, consists of 2 by 4 inches wood studs to be 
erected at a certain distance and covered by various finishing 
materials. This type of wall usually is covered; (1) from the 
interior side by plaster sheet rock, wood or hard board panels and 
finished with painting, and (2) on the exterior side by siding 
materials like wood siding and wood shingles which include wood 
boards, plywood, panels, hardboard, asbestos-cement shingles, 
aluminum siding, stucco, vinyl siding, and veneer wall finishing.

B) Panelled wall systems; are also part of the frame- 
structure . Basically both panel structure and wood stud wall 
systems are the same in using wood stud frames and the various 
types of sidings. The only difference in the panelled wall 
structure is that the panels are usually prepared before 
construction on the site while the stud wall is assembled on the 
site. These systems like stressed skin sandwich panels are 
prefabricated off-site.

C) Masonry Wall systems; regardless of the types of materials 
used, the most common methods of construction can be categorized as 
cavity walls, solid walls, veneer walls, and reinforced walls. The 
basic materials for these types of wall systems are brick, concrete 
block, stone, etc. For various reasons, masonry walls are generally 
externally left fair-faced or exposed, but some times are finished 
with stucco or other coating materials and paints. Internally the 
wall surfaces can be finished by applying plaster or plaster 
boards, or very rarely left exposed or untouched. Masonry wall 
systems are widely used, especially in the 3rd world countries 
where the other options are rarely available or are costly. They 
have excellent structural performance long-term and low maintenance 
finishing.D) Post-and-beam wall systems; sometimes are called frame- 
structures and in-fill walls. In a small residential houses, they 
are almost the same as the wood stud and panelled wall systems. But
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in a large, or multi-story structures they are totally different 
from the small residential houses. Reinforced concrete or steel 
structures are mostly used as the skeleton for carrying the imposed 
loads and non-load bearing in fill materials are used for 
protection and for other purposes. This type of construction system 
is relatively very expensive.

3.32.3) Roofing:- is considered to be one of the most 
essential elements of the superstructure. The most noted roof 
systems in a typical residential house are pitched roof and flat 
roof types. According to the survey made in the South Park 
Neighborhood of the Tucson Urban League, the most commonly used 
roof in the low cost residential house is the pitched roof.

A) Pitched roof; is the most common type of roof structure. It 
usually spans the external walls and leaves the internal walls free 
from carrying loads. Trusses and rafters are the basic structural 
parts which take care of the loads and are covered with shingles of 
different materials like asphaltic materials, wooden materials, 
asbestos-cement materials, slate and clay tiles.

This type of roof system provides adequate overhead spaces for 
the installation of insulation and heating, air-conditioning, 
electrical and plumbing equipment. Pitched roofs are economical and 
are widely used. They provide good structural performance with 
efficient material usage. They are easy to assemble and erect, and 
give maximum flexible interior spaces for other purposes.

B) Flat roofs; or low pitched roofs are usually selected for 
aesthetic purposes. Built-up roofs consist of several layers of 
light-weight materials cemented together and covered with layers of 
small-sized gravel. A bituminous cements the water proofing agent 
which is stabilized and reinforced by the roofing felt and prevents 
it from flowing. The gravel is also another important mixture that 
protects the bitumen from falling down or from deteriorating by the 
sun radiation. All of these materials work as one homogeneous mass.

If well-constructed and maintained, this type of roof is 
durable and cost effective. It has higher fire resistance, and 
easier maintenance possibilities.

C) Metal roofing; with joints of locked, or nailed materials 
are another popular type of roofing. Here we use flat or corrugated 
metal sheets of galvanized metals, tin, copper, etc. which are 
usually put on truss or rafter structures. These materials and roof 
systems are widely used in the third world countries, with little 
or no leakage and damage problems. Although the use of these sheet 
metals or galvanized metals or copper materials are uncommon for 
covering the main building (in this country) generally they are 
durable, less costly in maintenance, and good looking.

D) Roll roofing; is also another type of flat or low pitched 
roof, which consists of asphalt saturated roofing felt coverings 
over the roof deck. The outer surface is to be coated with hot tar 
to seal joints and small cracks. It is usually found in older 
buildings and sometimes on porch and garage roofs.

3.32.4) Openings:- Next to the main structural parts of the 
building, the openings which are comprised of windows and doors are
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the most important components of the house. These components 
provide natural light and ventilation, privacy, safety, access to 
the house and weather control to the surrounding environment. The 
kind of material, construction/or assembly systems, size and shape 
of these components vary with geographical location, personal 
interests, functions and budget considerations.

Generally the most commonly used materials for windows and 
doors are wood and metallic materials, like aluminum, galvanized 
metal, of alloys and a combination of them with or without glazing. 
If they are properly designed, constructed and maintained, windows 
and doors can effectively control the heat loss or gain and 
maximize energy savings.

A) Windows; for residential houses, the most common types of 
windows are double hung (vertically sliding windows), horizontal 
sliding windows or casements (sashes to be hinged at the side and 
open outward), awning windows, jalausie, and fixed-panel. These 
window types can be made of aluminum, wood, metal (steel), and 
vinyl-clad with single/or double glazing enclosures.

B) Doors; depending on location and material usage, doors 
varied in type, size, function, etc. Doors can be classified as 
exterior and interior doors.

Interior doors control passages, view and sound between 
interior living spaces and are mostly wooden flush doors with 
either hollow or solid wood or combination. Some doors can be 
framed and be faced with panels of woods, veneers, hardboard, 
plywood, or laminated plastic materials.

Exterior doors provide access into or out from the house and 
give privacy, safety and security. There are two major types of 
exterior wooden doors, such as; (1) Flush doors which are usually 
made by bonding face panels to solid or hollow core materials, and 
(2) Stile and rail doors, which are to be assembled from stiles 
(vertical) and rails (horizontal) components that frame and support 
one or more panels

In addition to the normal window and door types, we have 
special types of windows and doors such as storm windows and screen 
doors. They are specially made for controlling the heat loss or 
gain in a house and are good for energy-efficiency.

3.33) Internal part of the house
Internal part of the house includes basement/crawl spaces, floors, 
internal walls/ceilings, openings, and attic. It also includes fire 
places, furniture, equipment, and painting. The following brief 
explanations are intended to give the home inspector and evaluator 
some ideas while inspecting in the interior parts of the house.

3.33.1) Basement/crawl spaces:- are part of the substructure 
under the ground floor (some times the first floor) level. Due to 
their location, by being under ground, basements and crawl spaces 
are always exposed to a danger, such as dampness, water seepage, 
flooding, settlement, erosion, and corrosion.
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A) Basements; are those spaces created or constructed under 
the floors for storage, or as rooms for electrical, mechanical, or 
plumbing installations, or as family or playing rooms. Basement 
rooms are usually made of building materials like, concrete, brick, 
or stone walls and floors. They must be water tight, strong and 
well ventilated. Basements are very useful in two ways; (1) they 
can serve as rooms, storage or installation spaces, (2) they can be 
used as inspection areas for foundations, floors, and other 
underground repairs.

B) Crawl spaces; are those spaces between the floor and the 
basement or ground. Unlike the basement where the floor is usually 
covered with concrete, the crawl spaces are without floors. For 
various reasons, these spaces are constructed for elevating the 
building from the natural ground level. Due to the additional cost 
increase, crawl spaces are not commonly in use in low-cost housing 
areas.

3.33.2) Floors:- are among the basic elements in the 
superstructure! parts of the house. In multi-level buildings, where 
the ceiling of one level is an integral part of the next floor 
level, the term floor/ceiling system will be used here. This system 
includes, (1) adequate structural strength to support both 
dead/live loads, (2) provision for lateral support of walls, (3) 
resistance to air-born or other structural sound, (4) suitability 
for applying finishing materials, (5) ability to accommodate useful 
spaces for mechanical, electrical, and plumbing installations, and 
(6) control of heat gain/loss, and the flow of water vapor to 
structures or rooms.

The cost of floorings mainly depends on in-place costs, 
maintenance and operation costs. The final finished appearance of 
the floor/ceiling system is the outcome of the design, material 
selection and work performance.

In a typical residential house of suspended floor/ceiling 
system, there are a number of floor types such as joist floors, 
plank-and-beam floors, panelled floors, steel and concrete floors. 
Most of these flooring types, except the steel and the concrete 
floors, are usually made of wooden frames and plat-forms to be 
finished with different tiles, like terrazzo, wooden finish, 
plastic, etc. They are less expensive and fast to construct, but 
less durable and can be affected by fire, weather and insects. In 
the case of steel and concrete floor systems, although they are 
costly, they have more advantages over the others.

Depending on the types and functions of each room, floors in 
the internal parts of the house need special treatment, material 
finish, and construction systems per each room. Having a thorough 
knowledge about these floors, their performance and material 
characters will help inspectors to diagnose defects and to evaluate 
a property for renovation.

3.33.3) Walls/ceilings:- the structural parts of each of these 
elements (walls, and partly the ceilings) have been explained 
before. Here; we will concentrate only on points which are
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important to home inspection and evaluation while walking inside 
the house.

A) Walls and Ceilings; the internal finishing of walls and 
ceilings have to be the most attractive and convenient part of the 
house. The physical and psychological requirement of the occupants 
is usually fulfilled by the kind of room finishing types, color, 
internal climate and space utilization. The materials mostly used 
for covering walls and ceilings are plaster finishes, dry wall and 
sheetrock finishes and paints.

B) Plaster finishes; are usually made of a mixture of gypsum, 
sand, and water. If the quality of the wall and ceiling is well- 
kept, one will have the following advantages. (1) Structural 
rigidity, durability, resistance to sound and weather transmission 
and fire. (2) The plaster can be applied to make a smooth finish or 
a textured finish.

C) Sheet Rock; is a kind of material, usually made of gypsum 
mixture and surfaced with treated paper. The sheet rock panels 
which are usually 4 ft. wide and 8ft. long have to be fastened to 
the vertical studs and are covered by tape. Care must be taken in 
surface finishing.

D) Painting; is one of the most common finishing materials 
which is applied both internally and externally. It gives aesthetic 
value to the house. In addition to its appearance effect, paint 
prevents rusting of metals, decaying of wooden materials and 
deterioration of the house. There are a number of painting types 
which are to be applied for different purposes. Among these are 
paints, oil-base paints, emulsion paints, alkyl paints, portland 
cement paints, catalytic coatings, clear or varnish finishes, and 
stains or transparent finishes.

3.33.4) The attic:- is that part of the space between the roof 
and the ceiling in the pitched roof. Unless all sources of air 
leakage from the house are sealed tightly and adequately, and 
unless the ventilation is well-maintained, the attic of a house can 
be a problem area. Excessive condensation will create moisture 
which in turn causes rapid deterioration of the roofs, walls or 
ceilings.

There are two types of attic, a full attic and a crawl attic. 
A full attic is a kind of attic, in which a person can easily walk 
around while in a crawl attic a person cannot stand and walk, 
instead he has to crawl in order to go around for installation or 
inspection purposes.

3.33.5) Openings:- such as windows and doors were covered 
earlier, when we discussed the subject from the external part of 
the house. At this point, the inspector has to check openings, both 
on the external and internal part of the house. In addition to 
window and doors, all openings, joints trims, fire places, stair 
cases and furniture need to be checked. According to findings, this 
part of the property needs special attention not to oversee defects 
which are concealed by painting and other covering materials.
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For further reading, we would like to refer you the following 
books and documents, which are the main sources of this paper, 
specially for this Part-One, Section.3.

1) Construction Principles, Materials, and Method *5
2) Building Maintenance *6
3) Principle of Home Inspection, A guide to Residential Home 

Construction, Inspection and maintenance *7
4) Substantial Rehabilitation & New Construction *8
5) Uniform Building Code, Standard *9
6) Minimum Property Standards (MPS), for one and two family 

dwellings *10
7) Others
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4.00) PROPERTY INSPECTION:- Diagnosing the defects of a house
4.10) Abstract
A good home inspector or evaluator can be compared to an 

experienced medical doctor. The medical doctor never hastily 
prescribes any medicine such as Asprin to his patients who have 
complaints of headache. Through his education and experience, he 
knows that headache can be an effect of various problems such as 
Flu, Blood pressure, or other problems. What he/she (the doctor) 
does is ask questions, examine, conduct tests, or perform routine 
medical procedures for gathering enough information about possible 
causes of the headache and then decides the right treatment based 
on findings. After such a routine and standard diagnoses, the 
treatment is usually great relief or cure.

Although the Medical Doctor's analysis is on persons who can 
respond to questions, while the home inspectors is to a thing which 
doesn't respond directly and verbally, generally the technical 
approach of problem - cause - remedy analysis is almost the same. 
The same procedure can be applied to the home inspection and 
evaluation field. The same information/data gathering, identifying 
the real defects of the house, and treatment or solution search 
process can be used for the right cure of the house which is 
rehabilitation.

The only difference between the Medical doctor and the house 
inspector/evaluator is that the doctor usually follows a certain 
disciplinary rule or routine medical steps in diagnosing the causes 
of a certain sickness or problem, prescribing medicine, and check
ups, while most home inspectors and evaluators do their job 
haphazardly. Similar standardized procedures and techniques, like 
those of the medical examiner, can be applied to the home 
inspection and evaluation field. Hence what the home inspectors 
need to have is a unified system which is more organized and 
helpful in the inspecting and evaluating of the real defects in and 
around the house.

The main goal of this paper is to propose a standardized 
procedure or reference for identifying the real defects of the 
house, counter-checking the situation with the existing building 
codes, appraising work performance in terms of repairability and 
cost-effectiveness analysis and proposing workable solution(s) 
which can be either renovation or demolishing whichever is found to 
be appropriate.

In this section, our interest is to highlight some of the most 
notable problems or defects of a residential house with the most 
common building materials and components. While identifying the 
major defects, we will try to elaborate the possible causes and 
solutions or remedies per each material and component. We will also 
summarize some important defect inquiry check points and questions, 
with which the inspector is able to collect adequate information 
and data without having unnecessary time wastage on repetitive site 
visits. The detail format of the Defect inquiry check points and 
questions is briefly explained on # 4.30 of this section.
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4.20) Common Problems of Residential Houses
As stated earlier, we will use the components of a house as our 
basic methodology for explaining background information and 
analyzing important points about typical building materials and 
construction systems. Likewise we will follow the same breakdown 
procedure to diagnose the most outstanding building defects, which 
are mainly affected by; (1) inappropriateness in design detailing, 
materials usage, and construction performance, (2) aging and 
deterioration of materials, (3) natural and man-made hazards. We 
hope that the following brief statements and analysis will help 
readers to gain an overall view of defect analysis in a very simple 
and easy way.

4.21) Problems on site/appurtenances
A) Circulation:- The most common problems of circulation, 

which includes walk-ways, driveways, steps/ramps, and parking 
areas, are briefly summarized as follows.

Manor problems
1, Cracking, breaking, missing and eroding parts of 

circulation areas
2, Flooding of water to the house, formation of ponds and 

water leakage
3, Deterioration and wearing out of pavement materials and 

finishing
Possible causes

1, Settlements and ground movement
2, Improper slope and gradient
3, Aging and material destruction by weather, wind, radiation, 

or other factors.
Remedies

1. If the crack is stable, fill it with a compressible 
material which prevents water penetration and allows 
further movement. If the crack is unstable demolish 
defective structures and rebuild or replace as required.

2. Adjust and improve the drainage system by filling holes, 
cracks and low points with appropriate materials. Repair 
eroded portions and seepage points.

3. Repair and replace defective parts
B) Topography/landscaping: - The following few points are among 

the most common problems of topography and landscaping.
Manor problems

1, Surface water run-off and ground water drainage2, Deterioration (dying and decaying of plants, shrubs, grass, 
or trees) and creation of holes, sunken sections and bald 
spots
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Possible causes
1, Improper slope and gradient
2, Erosion and site mishandling

Remedies
1. Improve water drainage system.
2. Proper lot and plant management by removing damaged parts 

and replanting.
C) Annex Spaces/services-these premises which include garage, 

carport external storage, fence etc. are basically similar to the 
main house in material usage and construction; so we can directly 
or indirectly cover them in the main building analysis for the 
external and internal parts of the house.

4.22) Problems on the External Parts of the House
A) Foundation:- foundations, basement walls and floors, and 

crawl spaces which are part of the substructure are mostly exposed 
to chemical and physical aspects of damages. The most common 
problems of foundations are materials and structural deterioration, 
dampness, buckling, bowing and cracking.

Manor problems
1, Cracking, crazing, buckling, splitting, bending, sagging, 

bulging, or breaking of foundation walls, floor joists and 
floors2, Crumbling of mortar and blocks on masonry foundation walls

3, Water penetration to basement and crawl spaces
4, Decaying and rotting of timber structures
5, Cracking, missing, splitting, breaking, or deterioration of 

painting.
Possible causes

1, Subsoil and foundation movements, structural failure, 
chemical attack, failure of wall ties, moisture penetration 
or movement of roof structure

2, Water leakage or improper drainage system and condensation 
in the basement or crawl spaces

3, Incorrect mortar mixture and application, frost action, 
chemical attack, leaking water at joints

4, Fungal and insect attack
5, Water and chemical attack on the painting and rendering

Remedies
1. Repair or replace any cracked and other defective parts of 

foundation as suggested for circulation (#1)
2. Replace unstable fill around the foundation with proper and 

well-compacted filling materials and remove growing roots 
of trees, that may affect the foundation or other parts of 
the house.
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3. If the extent of defects is severe, dismantle and rebuild 
the defective parts and repoint with stronger mortars; if 
the defect is less serious, repair or replace all sources 
of defects and repoint joints.

4. Remove the defective material and replace with treated wood 
lumber. Eliminate the causes and provide ventilation for 
affected areas.

5. Eliminate all defective painting and sources for 
deterioration and repaint with appropriate materials.

B) Problems on external Walls:- since external walls are made 
of a large variety of materials, their problems and extent of 
damages are also varied accordingly. The most common defects and 
their possible causes are summarized as follows:

Manor problems
1, Cracking, crazing, buckling, splitting, bending, and bowing 

of masonry wall and chimney
2, Loose, sagging, bulging, missing, or breaking of frame wall
3, Crumbling of mortar and blocks on masonry wall and chimney
4, Flaking of rendering and plastering
5, Dry and or wet rotting on timber structures
6, Blistering of painting on rendering and cladding

Possible causes
1, These defects can be caused by subsoil movement, foundation 

movement and failure, structural expansion or contraction, 
chemical attack, failure of wall ties, or movement of roof 
structure, water leakage and vapor condensation in the flue 
of the chimney

2, Subsoil movement, foundation movement and failure, 
structural expansion or contraction, chemical attack, water 
and moisture penetration

3, These can be caused by incorrect mortar mixture and 
application, frost action, chemical attack, leaking water 
at joints and gutters, etc

4, Differential shrinkage of top or outer finishing materials 
and bottom or inner structural parts

5, Fungal attack, damage by dampness and insect attack
6, Water penetration and chemical attack on the paint film

Remedies
1. Consider the suggestions given for foundation; and repair 

or replace any cracked, missed or loose, backing, and other 
defective parts of masonry wall and chimney. Cut out 
defective parts and replace with good quality material(s) 
and render them as required.

2. Remove the defective materials and parts, and replace with 
treated wood lumber. Eliminate the causes such as dampness, 
termites or other insects and provide ventilation for 
affected areas or rooms.

3. If the extent of defects is sever dismantle and rebuild
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again, repoint with stronger mortar and repair or replace 
all sources of mortar defects; If the defect is less 
serious, repointing joints will work. Repair or replace all 
water penetration spots like, blocked down pipes, gutters, 
leaking roofs and roof parts or cracked walls.

4. If the damage is extensive, dismantle and replace the whole 
top coat; If it is a small area or minor defect, remove the 
loose material and apply top coats on a rough undercoat; 
Consider #3 as well.

5. The same as #3.
6. Eliminate all defective painting and sources for 

deterioration, and repaint with appropriate materials.
C) Problems on Roofing:- roofs are usually exposed to any form 

of severe attack, like pressure, weather, and radiation, etc. In 
both pitched and flat roofs, regardless of the use of materials, 
very common defects are the use of faulty materials, faulty 
designs, poor workmanship, weathering of materials, and wind 
damages. The following summary can show some of the most noted 
problems and possible causes of roofing defects:

Manor defects
1, Blistering, cracking, or splitting of flat roof covering 

(asphalt materials)
2, Blistering, splitting or rippling of bitumen felt of flat 

roof substances
3, Sagging and deformation of pitched roofs.
4, Deteriorating and slipping of roof tiles of pitched roofs
5, Deteriorating and slipping of roof slates of pitched 

roofs
6, Blocking or leaking of down-pipes, gutters, flashing, 

down-spouts, etc.
Possible causes

1, Blistering due to rain water, condensation or water trapped 
during construction

2, Splitting due to asphalt aging and structural (underneath) 
movement

3, Over loaded or inadequate timbers, insect or fungal 
attacks, dry or wet rot, or frost attack or pollution

4, Tile slippage caused by shrinkage of base wood or adhesive 
failure

5, Nails or nail holes can be broken or cracked
6, The items might be missed, broken, deformed, rusted, 

wrongly positioned, or blocked

Remedies
1. Open the defective part, dry out and repair properly. Apply 

barrier to prevent water passing into the roof structure; 
Consider full replacement if the damage is intensive. Apply 
a flexible joint to allow for further movement roof
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coverings
2. Release trapped water, allow the roof to dry out and repair 

it as required; Apply water vapor barrier to prevent water 
penetration into the roof structure and replace the 
defective roof surface.

3. Strengthen the roof structure by adding timber members; If 
the extent of defects is severe dismantle and rebuild again 
with stronger materials. Repair or replace all sources of 
defects; If the defect is less serious. Repair or replace 
all water penetration spots like, blocked down pipes, 
gutters, leaking roofs and roof parts.

4. Replace tiles with good and weather resistance adhesive, 
and remove all defective or affected tiles and clean before 
the new adhesive materials are applied.

5. Remove and replace affected slates by using corrosion 
resistant nails; replace damaged battens after correcting 
the causes, and replace displaced slates.

6 . Replace all defective parts and position properly, clean 
down-spouts, gutters and joints and replace if perforated; 
Remove plant growth or other matters which can block the 
system and fix all leaking portions of flashing,
and other roof parts.

D) Problems on Openings: - Generally the most common defects in 
the case of doors/windows are poor design and construction work, 
decay on wood and corrosion of metallic materials, failure of 
plaster work and painting, improper glazing materials, lack of 
cleanliness and inferior hardware fasteners, etc. The parts which 
are most vulnerable to damage are frames, sashes, hardware, 
glazing, weather stripping, and joints to the walls.

Major defects
1, Wooden materials decay at windows and doors
2, Deterioration of painting and putty at windows and doors
3, Distortion and irregular shape of wooden windows/doors
4, Cracking of glass on metallic frames
5, Rusting of metallic frames
6, Plywood panels delamination

Possible causes
1, Decay is caused by wet rot or wood destroying fungus
2, Aging and lack of maintenance can affect these problems, 

and an irregular painting can lead to expansion/contraction 
and open joints

3, Temperature difference and water wear can affect timber 
distortion, New frames to old sub-frames can cause defects

5, Rusting, which is mostly caused by water, can affect to 
cracking of glass

6, Delamination is usually caused by inadequate painting
Remedies

1. For localized attack, remove and replace with treated
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pieces, strip and paints with preservative all the adjacent 
areas. If the defect is extensive, replace the component 
with suitable and treated materials and fill all holes and 
joints with water resistant fillers and then repaint the 
whole thing.

2. If the defect is minor, rub down and strip back with 
appropriate materials; For extreme cases, replace defective 
parts, reprime and repaint. Re-putty and repaint all 
affected areas.

3. Correct defective joints and surfaces either by repairing 
or replacing depending on the extent of defects; fill gaps 
with appropriate strips or tapes to control excessive heat 
loss or gain, and clean out joints. Apply suitable glue and 
paints to blend the adjacent areas.

4. Remove defective putty, glass and excess rust then treat 
all defects, clean out and replace or reglaze the window. 
Renew or replace parts which are badly rusted or damaged 
steel frames and other parts such as broken or cracked 
glass.5. Replace the door or window frame, if the damage is 
extensive, if the damage is minor, fill joints with 
appropriate materials, repair and repaint the defected 
parts. Proper weatherization will also work.

6. Remove affected parts clean out and repaint with suitable 
materials. Replace defective hardware, use heavier hinges 
and tighten screws in doors/windows

4.23) Problems On the interior Parts of the House
A) Basement/Crawl Spaces: - As part of the substructure, 

basements and crawl spaces are also most vulnerable to structural 
and water related problems. As the use of material and construction 
systems diversified, the types and extent of defects are 
consequently becoming more and more complex. Some of the most 
common problems are the following few examples:

Manor problems
1, Structural deterioration on foundation walls, floors, 

ceilings, wood-frame supports, beams or joists and 
construction joints.

2, Water leakage and dampness to basements and crawl spaces
3, Insect and fungi attack on wooden materials/structures

Possible causes
1, Foundation settlement, use of inferior materials, poor 

design and workmanship
2, Underground and surface water flooding towards the 

structure, poor drainage system, and cracks
3, Poor design/workmanship,bad material choices and 

construction.
Remedies
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1. Use appropriate construction materials for floors, walls 
and ceiling of basement/crawl spaces, improve design 
detailing and construction workmanship. Refer and apply 
remedies suggested for defects on foundations.

2. Replace unstable fill around the foundation with properly 
compacted filling materials and remove growing roots of 
trees, that may affect the foundation or parts of the 
house.

3. If the extent of defect is severe, dismantle and rebuild 
the defective parts, repoint with stronger mortar; If the 
defect is less serious, repoint joints, avoid water 
penetration, repair or replace all defects.

B) Problems on floors:- most houses have a various of floor 
defects of varies types. Some of the most common floor defects are 
summarized as follow:

Manor problems
1, Local or total floor collapse of suspended timber floors
2, Warping and shrinking of floor boards
3, Lifting, curling and cracking of concrete or screed floors
4, Sweating and disintegrating of floor surfaces
5, Lifting, curling and cracking of wood blocks, clay tiles 

and plastic tiles
6, Loosing of adhesion of floor finishes

Possible causes
1, Fungal attack; due to dampness under the floors,woodworm 

attack on floor boards and joists, excessive floor loading, 
failure of structural floor support, due to ground movement

2, Poor workmanship and material shrinkage can cause the floor 
to deform

3, Incorrect concrete mix and inadequate curing time,
disturbance of concrete base '

4, Chemical attack and unstable aggregates, increase in the 
moisture content, thermal movement, expansion and 
shrinkage, excessive water in the concrete base, and the 
absence of DPC (damp proof course)

5, Rising damp or moisture
6, Unsuitable adhesive

Remedies
1. Remove damaged timber and replace with treated joists, 

treat and replace all insect and fungal attacked wood parts 
and replace or strengthen floor structures to carry loads. 
Avoid excess loadings.

2. Nail down loose boards and fill all defective parts with 
suitable materials. Repair or replace the affected boards 
and then plane or sand to an overall flat surface or floor.

3. Cut out and patch defective parts, if it is a localized and 
small area; If the damage is severe, total renewal or 
levelling the floor area could be the solution. Remove the
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affected concrete floor and replace with suitable materials 
which can stand chemical attack. Cut out defective parts 
and replace with appropriate materials.

4. If there is no sign of disintegration apply polish on the 
floor with the provision of adequate ventilation; If there 
is severe disinitgration of flooring or rising damp is 
observed, renew floor finishing after DPC application.

5. After eradicating the sources of defects, dry out and relay 
floor finishes, and provide compressible j o i n t s  f o r  further 
movement, and dehumidify the room.

6. Replace the defective finishing materials with materials 
less susceptible to water, and replace the finishing with 
a suitable adhesive.

C) Problems on the internal walls and ceilings:- regarding to 
the problems related to structures of external/internal walls and 
ceilings, the assessments which were made for external and roof 
parts can work here as well.

Common problems
1, Various types of cracks
2, Shrinkage of finishing materials
3, Cracks and loose joints at the junction of different 

materials
4, Loose, peeling and flaking of plasters and paints from 

the main structures
5, Breakage and missing of finishing materials

Possible causes
1, Movement of foundation; due to settlements and continuing 

structural movement; due to mining or other activities
2, Timber or wooden materials shrink when dry and cement- 

based materials shrink on curing (maturing)
3, Different material resistances to humidity and temperature 

changes
4, Plaster may fail to adhere on unsuitable background, 

movement, vibration or aging can cause plastering to break 
away, and splitting of finishing materials from background 
or base materials

5, Accidents of various types which can be caused by different 
reasons

Remedies
1. Fill all cracks with flexible filling materials and 

redecorate them as required.
2. Use a properly seasoned timber or cement-based material 

properly to avoid shrinking.
3. Fill cracks with rigid materials to avoid movement and 

cover with lining paper, and use materials which resist 
temperature changes and humidity

4. Remove all defective plastering or finishing, clean and 
replaster or refinish using bonding-type base coat; if the
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damage is extensive, replace the old lath and plaster with 
new materials, such as plaster board, etc. Avoid possible 
causes of damages or plastering and finishing failure.

5. Remove all the affected areas of top coat, finishing or 
painting, clean properly and replaster, refinish or repaint 
using appropriate materials. Remove completely if the 
undercoat is found to be unsound; Remove all loose or 
defective decorating and painting and redecorate or repaint 
with suitable materials.

D) Problem on openings/joints:- Problems, concerning doors and 
windows are also mentioned earlier from the outside part of the 
house. Here we will discuss internal doors,trims and hardware.

Manor defects
1, Faulty or non-operating doors
2, Cracks on openings and joints
3, Non-operating hardware

Possible causes
1, Doors may be swollen or warped
2, Broken, missed, cracked, or chipped parts, poor 

workmanship, or structural settlement; failure to hinges, 
missed, broken or rusted hinges and screws, or structural 
movement

3, lock spring may be broken or worn out, rusting or other 
related failures

Remedies
1. Replace defective locks and refix striking plates.
2. Refix heavier hinges to avoid damage to carpets or other 

finishing materials
3. Tighten screws, if necessary with bigger parts; trim doors 

to fit or refix properly and have door stops.
F) Problems on fixtures/furniture:- Some of the problems, 

causes and remedies, concerning fixtures, furniture and other 
similar items of the house, are discussed as follows:

Manor problems
1. Faulty or non-operating kitchen fixtures.
2. Defective and non-functional furniture such as shelves, 

cabinets, counters, etc.
Possible causes

1. There may be rusting, mechanical failure or other defects; 
miss-handling or improper usage of those fixtures also 
invites failure

2. There might be minor or serious cracks, breaks, missing or 
loose parts; chemical attack and deterioration of materials 
and improper usage.
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Remedies
1, Investigate the exact causes, and take appropriate remedies 

(if possible) or consult specialist;
2, If the defects are minor, repair parts and paint them 

properly; If the defects are serious, replace partially or 
totally as per requirement. Keep furniture clean and safe.

4.24) Problems related to installations
A) Problems with electrical systems: - This system can be a 

very dangerous element of the house. Unless the homeowner is 
familiar with the electrical supply and distribution system, 
experts advice is not to touch it at all. The most common defects 
in this system, with possible cause and remedies are briefly 
summarized as follows:

Major problems
1, Failure of electrical installation and lighting in the 

electrical supply and distribution.
2, Electrical appliances not working.

Possible causes
1, Inefficient socket outlets, circuits over loaded, bristling 

of flexible connections due to aging, heat and light 
exposure.

2, loose wires, fuse blowing, faulty appliances, and 
installation breakdowns
Remedies

1. Over loading and overheating of electrical installation and 
lightning requires regular checking and replacement. If the 
damage is extensive, replacement has to be done by 
specialists.2. Reconnect the wires, replace fuse with correct size, and 
call for specialists (electrician) if it doesn't work or if 
you have doubt about doing the job.

B) Problems on mechanical systems: - Some of the most common 
defects of mechanical systems (both heating and cooling) are the 
following types:

Manor problems
1, Boiler/furnace or water heater not working properly
2, Radiators are not operational
3, Warm air heating not working properly
4, Hot water supply or radiator doesn't reach the required 

temperature and appliances may not work, have difficulty to 
ignite, or have no power.

Possible causes
1, One or most of the following causes might be occurring to 

the appliance;
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- fuel supply to the appliance may be turned off or run 
out

- air supply flue may have been blocked
- pilot light may be out
- water supply may be blocked
- burner component, boiler thermostat, or ignition systems 
may need servicing

- electrical supply to controls may be switched off
2, Some of the following causes may be affecting the radiator 

in a room;
- boiler not working
- boiler and room thermostats not functioning
- radiator system may be blocked, corroded, leaking, 
clogged with scale, or damaged

- electrical supply may be switched off
- the thermostat may be defective

3, Some of the following defects may be occurring;
- heat exchanger, room thermostat, timer, and/or fans not 
working properly and need services.

- intake or outlet grilles are defective
- electrical supply may be switched off
- gas supply or pilot light may have gone out or turned 
off

4, Gradual clogging up of pipes from the boiler to the hot 
water system causes this defect or maybe the appliances are 
not working properly due to difficulty to ignite, or no 
power.

Remedies
1) Check and add fuel (if the container is empty), restart 

pilot light, restore electrical supply and adjust the 
system. Make sure that ventilators and flues are working, 
if not act immediately and clean, adjust or replace 
components. Be sure that water supply is turned on and the 
system is not leaking.

2) Check all components and controls, test, adjust and repair 
or replace defective parts as per requirements. Drain 
system, flush out air from the radiator and refill with a 
corrosion inhibitor by either self or by contractor.

3) Carry out all checking, testing adjusting activities in 
order to isolate problems and adjust to appropriate 
settings; and make sure that the grills are undisturbed. If 
the damage is extensive, and if it is not possible to 
adjust, consult specialist for proper testing, service, 
repair or replacements.4) Clean appliances and hot water pipes; Apply all the steps 
and take appropriate actions as recommended above.

C) Problems ■with. Plumbing systems
Manor defects.
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1, Leaks at joints and in cold water tanks
2, Clogging of pipes in hot water supply system
3, Malfunctioning of ball values
4, Failure of water hammer / knocking pipes
5, Disintegration of plastic waste pipes and traps
6, Blockage of waste pipes in the internal drainage lines.
7, Blockage of drainage in the external lines

Possible causes
1, This can be caused by;

- rusting of tanks by chemical action,
- localized corrosion,
- bi-metallic corrosion due to use of different fittings
- rigged connections which do not allow flexibility

2, Water in pipes may cause freezing and cutting off flowing 
to the appliances

3, Gradual clogging up of pipes from the boiler to the hot 
water system causes this defect

4, One or some of the following defects may occur;
- the valve washer might be split or worn out
- the valve plunger may stick due to grit or scale
- the float may have been punctured or corroded

5, Hot water and chemical cleaners may gradually soften 
plastic materials

6, This can be caused by;
- solidified or household materials can block the waste 
pipes

- internal corrosion can also cause restricted flow
- back fall in waste pipe

7, Blockage of drainage can be caused by;
- misuse of appliances due to deliberate or accidental 
action

- roots of trees can penetrate and grow through joints 
and pipes

- fungal growth in the pipe can also limit and block and 
rigid pipes may break

Remedies
1) Patch minor leaking parts and coat the inner side of the 

tank or joints with suitable paints, and replace them if 
the damage is extensive. Remove defective parts and replace 
by appropriate materials and size, and tighten.

2) If the damage is not that serious, renew the defective 
areas with scale removal treatments; if the damage is 
serious, replace the defective parts.

3) Remove and replace the defective or damaged floats, 
washer/or nozzle, etc. with good parts in proper 
installation.

4) Replace damaged pipe lines and other parts with appropriate 
materials and sizes; Increase the size of float ball valve 
and reduce pressure, and fix defective pipes.
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5) Replace the disintegrated plastic pipes and traps, by using 
materials which can stand persistent hot waste water.

6) Clear blocked waste pipes, either by rodding or flushing 
with caustic soda or by drain; Relay waste pipes to proper 
slopes and replace defective parts with appropriate 
materials.

7) Identify the causes of blockage, such as fungal 
growth, growth of roots and plants in to the pipes, 
breakage or fracturing of pipes, and repair or replace 
properly. Remove all expected causes for blockage, clean 
and use properly.

4.30) Defect Inquiring Checkpoints and questions
Different home inspectors may use different methods and 

techniques depending on their educational backgrounds and 
experiences in the field. Whatever techniques one uses or whatever 
skill he/she has should not be the main concern here, instead the 
most important point is the collection of the right information and 
data clearly and in detail. In order to diagnose defects of a 
house, which is the basic step in evaluating the property, detailed 
and clearly stated information and data must be collected during 
site survey (inspection) and interview with home-owners. One 
shouldn't miss important items, to check or to ask on the right 
spot at the right time and go back for the second or the third 
time, while he should do it at once. It is for this reason that the 
following list of check points and questions was prepared. The main 
objective of this check list is help the home inspectors in 
collecting the required data. It is, of course, clear that a well 
prepared inspection and assessment is the base for conducting and 
evaluating the exact conditions of a house. We will stick to the 
same analytical method using the components of the house as a base 
to follow. Here we will simply state the main components of the 
house as an outline with the detailed and specific check points and 
questions attached at the end of this paper as (Appendix .1);

The first step for information and data collection for defect 
inquiry or checking is to prepare oneself before leaving for the 
site. The inspector has to prepare questionnaires and use them 
properly, shoot pictures or make sketches whenever required. For 
practical and detail look, please refer the attached check list on 
"Defect inspection and data collection format" (Appendix .1)

4.31) In the Site and Appurtenance assessment:- While walking 
in or around the property it is very important to take notes, 
pictures and sketches as required. At this point we will check 
every thing outside the house specially things like the condition 
of circulation, topographic/landscaping and annex space/service.

A) On checking the circulations
1. Is there cracked, missed, eroded, or uneven section(s)?
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2. Is there a sign of settlement or bulging out portion(s)?
3. Is there adequate drainage system from drive ways or lawns?
7. Is the property above or below the street level?

B) On checking the Topographic/Landscaping
1. Is the site (lot) within flooding area?
2. Identify the property's border line and set-backs.
3. Check for the orientation of the house and land sloping 

directions.
4. Are the house and other premises in a proper zoning or in 

code-violation?
5. Check for areas which have holes, bold spots and eroded 

sections.
6. Check areas that need replanting, transplanting and/or 

removal of trees and branches which could affect the 
structures.

7. Check fences for cracked, broken, loose, decaying, rusting, 
or missing sections.

8. Check for sagged, missed and damaged parts of existing 
gate(s)

C) On checking annex Spaces/services
1. Is there a garage? if yes, note for the type of garage 

(detached or attached) to the main house.
2. Check the safety of the property from any possible fire and 

vandal attack.
3. Is there any drainage problem? Check for water seepage.
4. Check for problems on structural, finishing, installation 

or insulation parts of the annex spaces and services.
5. Are there adequate services like water, gas, and other 

utilities?
6. Is there adequate police protection to the site or 

property?
7. Check for cracked, broken, eroded or uneven areas of the 

patio/porches
8. Check for fungal or insect attack on parts of the patio, 

porches, fences, gates, and on other premises.
4.32) Assessing the defects on the external parts of the 

house:- in the assessment of the external parts of the house, 
foundations, walls, roofs, openings (window/door), and trim will be 
properly assessed here. While walking around the house it is 
important to check and note the condition of elements of the 
components of the house.
A) On checking the foundations

1) Check for the type of foundation and materials used.
2) Check for cracked, crumbled and missed parts of bricks or 

cracked, loose missed and eroded parts of mortar joints.
3) Is the crack, if observed, serious? how wide is it?
4) Is there any decayed or rotted part(s) on the wood-support 

structure? Note the extent of damage.
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5) Check for uneven surface at the junction of foundation and 
the ground which might be caused by, settlement/or ground 
movement.

6) Check for any water penetration or drainage problem on the 
structures.

7) Is there a tree close to the foundation? Note for any 
damage caused by.

B) On checking the structural/external wall finishing
1) Is there a bulging, bowling or sagging section of the wall?
2) Are the corners vertical and straight ?
3) If the wall material is masonry type, check for cracked, 

chipped, loose or missed, eroded and other types of damages 
on the walls.

4) If the wall material is frame structure and wood siding, 
check for open joints, cracked, chipped, loose or missed 
parts of wall a and finishing.

5) For aluminum/vinyl/siding, check for loose, missed, tornout 
or dented and deteriorated materials.

6) For stucco-cement finished walls, check for bulged, missed, 
loose, cracked or chipped section.

7) For asbestos-cement shingles and asphalt siding, check for 
bulged, missed, loose, cracked or chipped section and for 
deteriorated materials.

8) Are the trims and joints in good condition?
C) On checking the Roof Conditions

1. Identify the type of roof, (a) pitched roof, (b) flat roof, 
or (c) others

a) If pitched roof is used, check for;
- sagged, loose or uneven parts of the roof.
- cracked, torn out or missed asphalt shingles>
- deteriorated or aged shingles>
- rotted, loose, cracked, chipped section of slate, 
asbestos-cement, or clay tiles.

b) If flat roof is used, check for;
- cracked, blistered, eroded or torn out sections.
- ponding of water or low points where water could 

accumulate.
- leaking or unoperational drainage system.

2. check for the condition of roll or other roofing types
3. Check the chimney for cracks, holes, loose or leaking 

parts.
4. Check for any defect on flashing of vents, parapet walls, 

TV antennas, or any other roof extension items.
5. Check the gutters and down spouts for;

- blocked, missed, loose joints, or leaking sections.
- sagged, cracked, broken, or torn out parts.
- deteriorated, rusted, decayed or rotted parts.
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D) On checking the door and window conditions
1. When checking the window, look for;

- the panes if cracked, broken, missed or if they are 
unoperational.

- the condition of the window frames and sashes.
- glazing, shatters and hinges, for proper functioning.
- hardware, if not working properly.

2. When checking the doors, look for;
- cracked, broken, chipped, missed or delaminated parts.
- the condition of weather stripping parts and joints.
- if the hinges, hardware or trims are operational

3. In the case of storm windows/doors, check for;
- missed, loose, cracked or broken panes
- decayed and rotted part of wood material and rusted or 
corroded portions of metallic materials and units.

- missed, broken, or cracked glass parts.
4.33 Assessing the internal part of the house:- After 

completing the external part of the house, the next step is 
obviously checking the interior parts on a room by room base.
The internal inspection includes basement/crawl spaces, floors, 
internal walls, ceilings, attic, openings, fixtures/furniture, etc.
A) On checking basement/crawl spaces

1. Is there signs of water seepage on construction joints, 
pipes and openings of other parts on the basement or crawl 
spaces?2. Check for stains, wrapped sections, rotted floor joists or 
rusting on furnace base.

3. Inspect for dampness, musty odors, sign of mildew and 
excessive level of humidity.

4. Is there an extensive cracked and heaved floor or swollen 
floor tiles in the basements?

5. Are the structural parts of basement and crawl spaces such 
as foundation walls, posts, floors and joists (wood or 
steel) in good shape?

6. Is there a sign of insect or fungal attack?
B) On checking the floors

1. check for floors that are uneven level and are sagged areas 
or loose floor boards.

2. Are there cracks or open joints between floors and walls?
3. Check for soft, spongy or delaminated sections of floor 

finishes over suspended or raised wooden floor frames or 
concrete slabs.

4. Are the floor finishing materials in good conditions?
5. Check for signs of insect or fungal attack on wooden floor 

bases and finishing materials.
C) On checking the Internal walls & ceilings

1. Check for broken, missed, bulged or loose areas of 
plastering or painting on walls and ceilings.
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2. Inspect for loose, missed, sagged or flaking areas of 
ceilings.

3. Are there signs of water affected portion or stain on the 
walls/ceilings, specially in the kitchen and bath rooms?

4. Is there an extensive cracking or open joints between 
windows/doors and walls?

5. Check for missed, loose, cracked or broken section of 
trims.

6. Is there a sign of insect or fungal attack?
D) On checking the internal openings

1. Check for any damage on the internal doors and hardware 
installations.

2. Inspect basement windows/doors, storm and screen windows 
for signs of serious damages.

3. Check for cracked, broken or loose joints of frames to 
walls.

4. Check for any defect on the fire place.
5. Inspect any other items in the house, (such as stair case, 

fireplace, etc. for any damage what soever)
E) On checking fixtures/cabinets

1. Are the kitchen fixtures, cabinets or shelves adequately 
and conveniently installed? Are they operational?

2. Check every cabinets, counters, vanity or other related 
items, such as kitchen and bath room accessories, for any 
possible cracks, loose or chipped sections.

4.34) Assessing the Defects on Installations:- The previous 
assessments were made based on a step-by-step or one after the 
other method; For instance, the site assessment precedes the 
external investigation and the external inspection follows the 
internal inspection. This is an accurate and logical sequence for 
having some ideas to what we are checking from the what we had 
inspected. But this is not always true, especially if the inspector 
has some doubts about a certain problem and if he has to reassess 
everything what he is going to propose.

In the case of Electro-mechanical installations, the 
inspection process has to be flexible and accurate by using both a 
step-by-step and/or all at the same time processes. The main 
concern here is to accomplish the job effectively and safely. And 
even then there are some cases on which we might not do the 
inspection job by ourselves. We may need the specialists' or 
professionals' advice.
A) On checking Electrical Installations

a) Exterior installations
1. Is the provision of electrical services to the property by 

overhead wires or underground cables?
2. Is the installation safe and secured for inspection? Is 

there any visible crack, missing or trayed parts on the
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service wire installation?
3. Is it a two-wire or a three-wire service line? Note, for a 

two-wire service line, it must be a 110 volts service not 
more than that.

4. Is the main panel box (distribution board) in a safe and 
secured place?

5. Are the external (outlets, lights, and wiring) safe, 
adequate and operational?

b) Interior Installations
1. Is the main panel box a fuse or a circuit-breaker type?
2. Does the system contain a main disconnect?
3. Check for loose, missed or improperly protected covers on 

fuses, knock out plates and wires.
4. Is there a sign of water leakage or corrosion deposits on 

installations?
5. Is the system well-grounded? Check for missed, loose or 

corroded sections of service wires.
c) Interior wiring (outlets & switches) inspection
1. Check for adequate light points for each room.
2. Check (wiring in each room, including basement and attic 

areas) for loose, cracked or open junction boxes and 
exposed splices.

3. Check for missed outlets, switches, or cover plates.
4. Is there any code-violation on the part of electrical 

services?
5. Is there a sign of over loadedness on power, light points, 

/ or sockets?

B) On checking the Mechanical Installations
a) Heating System
1. Check for the type and age of the heating system and the 

main source of energy for the system.
2. Are heat supply/registers, radiators and thermostats 

located in an appropriate place ? are they working good?
3. Check for the type of thermostat; Is it a manual or 

automatic type? Is the clock functional?
4. Is the burner/furnace functional? check for the type of 

materials ( steel or cast-iron unit), and the condition, 
(if it's aging or neglected)

5. Check for excessive rusting, metal flaking, dust or mineral 
deposits, leakage or licking back of flames.

6. Check for sagging sections, open joints, inadequate 
clearance, or corrosion holes of smoke pipes and other 
apparatus.

7. Is the master shutoff switch properly functioning?
8. Check for the safe and adequately operating of the boiler.
9. Check every joints of doors and windows to walls for
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controlled heat lose and gain conditions.
b) Cooling System
1. Check for the type and age of air-conditioning system. Is 

the system working properly?
2. Are parts of the air conditioning (compressor or air 

condenser, fans, evaporators or cooling coil ducts and 
registers) functioning properly?

3. Check for signs of leakage, mineral deposits and rusting or 
corroded parts of the system.

4. Check for the location of the system (with minimum sun 
exposure and good ventilation).

5. Check ducts for open joints or air leakage.
c) Domestic Water Heater
1. Is the hot water supply from a tank or a tankless coil 

water heater system?
2. Check for the capacity and adequacy of the water heater.
3. Does the water heater contain a properly installed 

temperature and pressure relief valve?
4. Check for signs of corrosion or leakage on the system.

C) On checking the plumbing system
a) Exterior Inspection
1. Is the drainage system connected to municipal sewer, a 

septic tank, or a cesspool? Is it working good?
2. Is there a wet spots or an area where liquid is oozing from 

the ground?
3. How is the lawn or the garden being watered? Is it properly 

operating?
b) Interior Inspection

1. Check for cracked, chipped, stained, deteriorated, or 
missed units of parts of fixtures.

3. Do sinks, bowls, tubes, and showers drain properly? Or are 
they sluggish?

4. Does toilet bowl fill and shut-off properly?
5. Check for missed traps, leaking fixtures, leaking drain 

lines, or loose bowls of sinks.
6. Do all fixtures have individual shut-off valves on supply 

lines?
7. Is the water flow adequate in/from each fixture?
c ) Piping Inspection
1. Check for the type of inlet pipe materials; if it is lead, 

take a water sample for safety analysis.
2. Is the master shut-off value in normal operation?
3. Are there signs of leakage, patched or corroding pipe 

sections or values?
4. Check all fixtures, distribution pipes and joints for 

normal operation.
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5. Are all drainage pipes, vents and valves operating 
properly?

4.40) Summary note; Regardless of the difference in the degree 
of damages and factors that cause the damage, defects always occur 
in all buildings of all types. Whatever the causes or how major or 
minor the defects that occur in buildings, the effects are always 
the same; malfunctioning in usage and appearance and devaluation of 
the buildings fixed assets. Defects can also cause more serious 
problems, like a risk to health and safety. Inadequate diagnosing 
of defects will usually lead to a wrong conclusion of ineffective 
treatment or cure which in turn can cause further deterioration of 
the property and grave economic consequence and may also cause the 
loss of lives.

To avoid such unexpected problems, home inspectors and 
evaluators have to be very careful and wise enough to use a 
standardized manual or reference of this type. We strongly believe 
that such a manual can help home owners, inspectors or supervisors, 
etc. to handle their duties effectively.

For further reading, Please refer to the following books and 
documents, which are the main sources of this paper, particularly 
for this part (Section.4).

1) Construction Principles, Materials, and Method * 5
2) Building Maintenance * 6
3) Principle of Home Inspection, A guide to Residential Home 

Construction, Inspection and maintenance * 7
4) Substantial Rehabilitation & New Construction * 8
5) Uniform Building Code, Standard *9
6) Minimum Property Standards (MPS) *10
7) The Complete Book of Home Inspection *11
8) The Housing Rehabilitation Handbook *12
9) Unit inspections and eligible types of housing *13
10) Housing Rehabilitation Standards, Applicable to the City 

of Tucson *14
11) Pima County Housing Rehabilitation Program, Standards *15
12) Walker's Remodelling Estimator's reference book *21

72



5.00) MINIMUM REQUIREMENTS FOR IMPROVING SUBSTANDARD HOUSES
5.10) An overview about the need for this standard
The intent of this chapter is to highlight some of the most 

important and appropriate building codes which are the minimum 
requirements of housing quality standards for decent, safe, 
secured, convenient and hazard free housing units. Our interest 
here is not to elaborate the existing building code or to copy the 
housing standards of HUD, or to restate a new building code; but 
rather to pick and incorporate some very essential points which are 
relevant and appropriate to residential rehab housing inspection 
and evaluation activities.

As repeatedly said, the whole purpose of having standards and 
codes in the residential rehab housing area is to; (1) make the 
property free from those hazards which may adversely affect the 
health and safety of the occupants, (2) ensure the house is 
structurally sound and can serve for some more years after 
improvement, (3) assess the limitations and serviceability of 
electro-mechanical systems for repair or replacement, (4) decide 
and appraise whether rehabilitation is the feasible option with the 
available financial resources, and (5) assign priority for deciding 
the most realistic solution for the property under question.

Unfortunately most codes and standards are prepared for new 
construction and they have little to say about existing buildings 
and rehab housing in particular. So the need for having a short and 
easily available list of minimum requirements of a house for the 
rehab housing inspector and evaluator is a very important aspect of 
this manual.This list of code-violation and substandard items and their 
corrections are prepared so that one can compare and contrast the 
real defects of the house to the existing minimum requirements or 
standards of a house and make the best possible judgement about the 
property. In this respect, based on the classifications or 
components of a house, we will pick few but very essential parts of 
the existing code, restate as shown below and amend to the system 
we have.

Please note the abbreviated words which are copied from the 
Minimum Property Standards (MPS) 1992 Edition and are expressed on 
page 103 on "Key to Abbreviation".

5.20) What are the minimum requirements to standardize a 
property?

5.21) On site and appurtenances:- The following brief 
statements about the site and conditions outside the main house are 
prepared from present codes and standards for residential houses. 
They include circulation, topographic/landscaping, and annex 
spaces/services.

A) Circulation
1) General
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a. All walkways, driveways and parking areas, 
must be free from any trip hazards.

b. Any crack(s) which are more than l/2in. wide and which 
can cause trip hazards must be properly repaired.

c. All necessary precautions, like width of circulation, 
convenient and safe access, turning spaces and 
other related quality design criteria must meet the 
existing code of practices.

2) Drive ways shall;
- extend from street or alley surfacing to garage, 
carport or parking spaces

- have appropriate width (for 8 drive, we need 5 ft. 
radii or 14 width at street entrance)

- have safe, convenient and non-hazardous road conditions 
by having proper location, alignment and grades

3) Walkways shall;
- provide for safe, convenient access and hazard free 
circulation to or from the house

- have a minimum width of 4ft. or a width for two persons 
to able to walk side by side

- extend from the main house to drives or parking areas, 
or a street or common walk

- have a slip resistant surface
4) Parking spaces shall;

- have adequate parking spaces for residents, guests, and 
service vehicles

- have appropriate size, min. 8ft. wide by 18ft. deep for 
a single car with enough turning spaces

- have proper location and surfacing, to avoid danger
B) Topographic/landscaping
1) General

a. The site has to be well graded and water must flow or 
drain away from the house and off-site

b. Plant, trees and shrubs must be reasonably far from 
structures and should not obstruct sight for incoming 
vehicles.

c. All dead plants, trees or shrubs have to be cleared.
d. Landscaping must be clean, attractive, functional, 

economical and free from hazards.
2) Grading and slopes must be made in such a way that we can 

able to;
- minimize earth settlement problems
- allow drainage of surface water away from the house
- minimize erosion

3) Court yards and lawns shall;
- have proper location, size and function
- be graded or sloped away from the building not to have
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water flow to the building and create ponds 
- have appropriate planting and handling

C) Annex spaces/services
1) General

a. Garages/storage sheds, porches/patios, fences and 
retaining walls must be in good working conditions.

b. Any crack(s) more than l/4in must be repaired.
c. Excessive cracking, bowing, missing, or broken parts 

have to be replaced or repaired.
d. The structures must be free from wood boring insects, 

which can cause serious damage to the main building.
e . Each unit must be free of mice, roaches, rats and 

other disease carrying pests.
2) Garages and carports shall;

- have acceptable and non-combustible floor surface 
materials

- be completely separated from the main house or be well 
insulated against fire hazard

- have proper location, size and function
- be safe, secured and convenient
- not be opened to room(s) used for sleeping purposes

3) Porch, patio, storage and fences shall;
- have proper location, size and function
- be free of any structural deterioration, fire and other 
hazards

- be safe, secured and convenient
- have acceptable and non-combustible floor surface 
materials

5.22) On the external parts of the house:- Based on the 
various building materials which are commonly in use, we will 
briefly state the following list of minimum requirements for 
improving the substandard and defective parts of residential 
houses. Here, although it includes a very large area, we will 
summarize what the existing codes and standards say about the 
external part of the house such as structural and external 
finishes, foundations, walls, roofs, and openings.

A) On foundations
1) General

a. Foundations and footings must be structurally adequate 
and sound.

b. Foundations with sever structural defects such as 
bulging, leaning, missing, buckling, loose surface 
materials or other serious damages must be repaired or 
replaced.

c. Cracks larger than l/4in. have to be repaired by the 
direction of a structural engineer.

2) Foundations and footings shall;
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- Have adequate size or thickness at least min 4in. or 
equal to the vertical masonry wall in order to carry 
the loads of the house.

- have at least 6in. depth depending on the type of soil 
in order to transfer loads to the soil and resist 
pressure.

- have materials which resist water, chemical and 
mechanical pressures from the surrounding soil.

- be designed or maintained in such a way that all 
foundations and footings shall not have structural and 
other forms of defects.

- be free of any structural defects and other hazards 
which can cause serious building failures.

B) On external Walls and finishing
1) General

a. All exterior masonry walls shall be in good conditions 
and all defects must be corrected.

b. All load-bearing and framed-structure walls which are 
either exposed or covered must be free from any 
serious deficiencies and shall be repaired or replaced 
properly.

c. All external walls of all building materials must not 
have any serious defects such as leaning, buckling, 
sagging, large holes, cracks or other damages. All 
defects must be corrected as required.

d. Cracks of more than 1/4in. wide must be examined for 
structural weakness and be maintained.

e. Masonry fire places shall be in good repair 
conditions. A chimney and its parts such as hoods, 
walls, chimney caps, hearths, fire bricks and other 
structural portions of the fireplace must be in good 
working condition or be properly maintained.

f. All damaged or weathered siding must be replaced or 
repaired.

g. All stucco finishing with cracks or breaks of more 
than 3/16in. must be properly repaired or replaced.

h. All external surfaces which are damaged by water, 
wind, or direct sunlight must have adequately prepared 
protective finishes.

2) All structural and external walls shall;
- be designed to assure safety and adequate support of 
all loads to the foundation, prevent the passage of 
water or moisture and resist deterioration from 
weather or other deleterious elements.

- have perfect bonding for masonry walls which should not 
be less than 1/2in. mortar joints thickness.

- have min thickness of 8in. for a wall that is not more 
than 35ft. high (Sin. thick to 35ft. high ratio)

- have a minimum thickness of 4in. in each wythe of a 
cavity with 2in. to 3in. cavity and not more than 25
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wythes height.
- have good product selections, applications and 

fastenings of wood material walls and sidings.
- have adequate thermal and moisture protection by 
applying appropriate water/damp proofing, vapor 
retarders or caulking the walls.

- be well insulated as to assure conservation of energy, 
economy of operation and comfort to the occupants.

3) All external wall finishes shall;
- be installed and fixed with such materials that can 
resist wind forces and prevent water and moisture 
penetration.

- be applied according to the existing code of practices 
for attachment of siding or sheathing (Refer MPR on 
606-5.4, Table 6-6.5)

- have proper preparation and application of wood siding 
& shakes, asbestos cement siding, shingles, plywood, 
stucco and other finishing materials.

C) Roofing and roof coverings
1) General

a. All roofs shall be free of leaks and must be 
structurally sound.

b. Existing roofs with less than a 3 year life expectancy 
must be repaired or replaced.

c. Roofs shall have a positive slope which provides good 
drainage.

d. All roofing materials at overhangs, valleys, flashing, 
or ridges, etc. shall be straight and level.

e. Roof penetrations of water must be properly flashed 
and sealed. Flashing that is loose, improperly sealed, 
heavily corroded or damaged must be repaired or 
replaced.

f. Existing shingle roof surfaces must be free of loose 
mineral surfaces, curling, cupping, breaking, or 
bristling must be properly repaired or replaced.

g. All roof finish tiles shall be free of cracking, 
chipping, breaking, or weathering, if these damages 
occur replace or repair properly.

h. All flat or built-up roofs must be in good 
condition. Excessive peeling, bulging, chipping, 
cracking, or other mechanical damages shall
be properly repaired or replaced.

i. Cold-application rolled roofing must be in good 
condition, and must have a slope of 3 to 12 or 
greater. Loose mineral surfacing, base spot, wear out, 
excessive wrinkles, loose seams, loose laps etc. have 
to be properly repaired or replaced.

2) wooden roof structures shall;
- have good anchorage to walls and other rigid structures
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for resisting wind forces
- comply with HUD's hand book of design criteria for 
trussed-roof rafters.

- have adequate slopes, ridges and valleys which are 
structurally acceptable by the existing code of 
practice.

3) Roof coverings shall;
- restrict the entrance of water and moisture and be 
resistant to deterioration, provide an attractive 
appearance and withstand wind forces .

- have appropriate attachment or anchorage to roof 
structures and sheathing

- have proper finishing materials and the installation 
must be done in accordance with the recommendation of 
the manufacturers, unless there is a change by the 
engineer.

- have an average minimum roof slope of 4in. in 12 for 
a normal roof and 3in in 12 for porch, patio or other 
roof types.

- all roof covering and finishes must comply with the 
existing code of practice and manufacturers' 
recommendations

On openings (doors, windows and glazing)
General

a. All habitable rooms must have at least one window
b. All windows and doors shall be in sound and properly 

operating conditions
c. All doors, windows, frames, jambs, etc. must be free 

of excessive scratches, gouges, chipping, peeling, 
breaking rusting, decaying or other unseen damages.

d. Glass shall be free of open holes or cracks
e. All operable windows and doors must have a secure and 

working lock.
2) Doors and windows shall;

- be installed in durable good operating condition, be 
free of defects, readily latching and securely locking.

- have properly fitted exterior doors and weather 
stripping to eliminate excessive infiltration of dust 
snow and rain from open cracks.

- provide a safety door check on all doors, including 
storm and screen doors, and be operable outward.

- have an acceptable size, thickness, quality of 
materials, and application in accordance with appendix 
D Of MPR 506-2.4.

- have types of hardware (lock, hinges, handles, etc.) 
which are acceptable by the MPR standards (402-3.3)

3) Glazing shall;
- comply with the latest flat glass marketing
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associations manual or glazing manual and glazing 
sealing systems manual.

- have quality and safe glazing materials and 
applications for the special product and location as 
recommended by CPSC.

- have the required quality and safety as shown on MPR, 
Table 5-8.1

5.23) Internal parts of the house:- In this part, we will 
briefly state the minimum requirements for improving the internal 
parts of the house. It includes basement/crawl spaces, internal 
walls, ceilings, floors, etc.

1) General
a. Efflorescence on walls, if observed, are signs of 

damage to the structural parts of the basement/crawl 
space and walls, so this must be corrected.

b . Rust on furnaces, steel structures and materials and 
rotting on wooden materials may cause serious 
problems, hence proper painting, replacement or repair 
has to be done.

c. Water seepage, condensation and humidity at excessive 
levels are also serious problems for the structures 
and can create unhealthy conditions in the house. 
Proper maintenance has to be made in order to make the 
house hazard free.

2) Basement and crawl spaces shall;
- have adequate spaces for moving around for inspection 
maintenance and repairs

- have an adequate number of openings for ventilation; 
with a minimum ventilation opening of Isq.ft. per 
IBOsq.ft. crawl space area.

- have clean and clear under floor grading and foundation 
area from all vegetation, dirt and organic or toxic 
materials.

3) Interior wall and ceiling finishes shall;
- have suitably secured and fixed walls and ceiling 
finishes to sub-base or framing members

- have acceptable installations of all accessaries, 
trims, fittings and molding in accordance with 
manufacturers' directions and standards.

- have ceramic tile finishes with acceptable standards 
and comply with ANSI A 108.1-5 and TCA handbook for 
ceramic tiles installations.

- have a finish and application which can comply with 
ASTM c 840

- have hard board installation with a minimum thickness 
of l/4in. direct to framing, l/8in. over rigid backing 
and be fastened and installed with manufacturers'
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directions.
- have lath and plaster finishes which can comply with 
ASTM C 841, C 842 and C 843

- have plywood finishing with adhesives and fastenings 
to be prepared and installed in accordance with 
manufacturers' directions

4) Floor and floor finishes shall;
- be at least 3-l/2in. thick, if it is an interior 
concrete slab-on-grade.

- be a minimum slab thickness of 3 inches, if the slab is 
for basement or areas requiring no floor finish.

- be provided, installed and fastened with the right type 
of wood floors, girders, beams and other types of 
subfloors.

- be in conformity to the most recent standards of 
thickness, span and installation shall comply with the 
floor finishing manufacturers' directions for resilient 
flooring, wood block, carpeting or tiles. Refer on MPR, 
Table 6-3.2

5) Additional items such as;
- Bath accessaries, specifically bathroom facilities, 
shower doors, shower rods, towel rods, toilet paper 
holders, etc. must be in good condition.

- Fire place parts ( flues, dampers, hearth, etc. ) must 
be in good and operational condition; if the fire place 
is in bad shape it may be required to be repaired or 
replaced partly or totally to the acceptable standards.

- Deteriorated stairs, closets and any other internal 
structures must be repaired or replaced to the 
acceptable standards.

6) Equipment and Furniture;
- All cooking units, electric or gas stoves, must be in 
good working condition and appropriate size; with no 
missing knobs, loose parts, or excessive chipping or 
other damages. If defects are observed, units must be 
repaired or replaced properly

- A refrigerator unit must be an appropriate size to meet 
the family size needs and must be in proper working 
condition.

- All appliances, such as dishwasher, sink, garbage 
disposal, dryers, etc. must be in good safe working 
order.

- All cabinets and counter tops, such as cabinets 
vanities, drawers and doors/shelves counters, etc. must 
be in good working conditions and free of holes, broken 
or unfunctional hardware, peeling, chipping, burns, 
cracking or any other damage that makes unsanitary and 
unhealthy items.
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6) Painting
- Outside paint shall be in good condition and be free 
of excessive peeling, cracking, checking, flaking, 
blistering or other defects which will lead to 
failures. These shall be properly repaired or replaced 
to the acceptable standards.

- Interior painting will be in good condition and free 
from damages, such as peeling, cracking etc. which 
makes cleaning difficult.

- All metallic materials must be properly coated and 
painted with appropriate paints, as specified by 
manufacturers, to avoid rusting; and all wooden 
materials receive the same method.

- All new wood material shall be primed before the final 
paint.

5.24 Electro-Mechanical installations;- Here we will briefly 
summarize what the existing minimum standards say about code 
violations, concerning electrical, mechanical and plumbing 
installations.

A) On electrical installations
1) General

a. All materials and installations shall conform with the 
latest NEC codes and the local utility company 
requirements

b. All circuiting shall have overload protection in 
compliance with current code.

c. Each electrical panel shall have adequate size for the 
service; or unsatisfactory panels must be replaced by 
panels which comply with current code.

d. Each electrical service shall have a proper grounding 
which is protected or rigidly affixed in accordance 
with the NEC code.

e. Provision of circuit breaker shall be ascertained 
for fixed electric heating units which comply with the 
NEC standards.

f. Each habitable room must have a smoke detector or 
alarm system.

g. All defective or abandoned wiring and equipment shall 
be removed and replaced in such a way that it shall 
match the adjacent areas.

h. All utility boxes shall be concealed and recessed.
2) Electrical installation shall;

- be provided by an electrical system which will assure 
safe and adequate sources of energy for illumination 
and operation of household appliances and 
mechanical equipment.

- have a standardized design, construction, installation, 
adjusting and labeling of all electrical equipment, 
accessaries and appurtenances; See Append. E & F of MPS
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- all electrical equipment shall be installed in
accordance with the Current National Electrical Code,
NTPA 70

- have operational or functional switch boxes, fixtures
and light points.

B) On mechanical installations:- Under this subtopic, we will 
discuss mechanical ventilation, heating and cooling, etc.

1) General
a, Every heating device shall be cleaned, serviced, and 

certified to be safe, operable and adequate
b, All heating elements must be connected to a power 

source and functioning properly
c, The heat exchanger must be in good working condition; 

excessive corrosion soot, chemical deposits, cracks, 
back-draft or burner or other evidence of heat 
exchanger failure has to be corrected by either 
proper repair or replacement.

d, Each livable room and bath rooms must have good 
ventilation, either an operable window (natural 
ventilation), or an exhaust fan (artificial 
ventilation) system which complies with the National 
and Local codes.

e, Ventilation devices which are not in good working 
condition must be replaced or repaired to the 
standard level.

f, The air-conditioning units shall be in good working 
condition and free of excess debris, damages, rust, 
vegetation or any obstruction of free circulation of 
air around the unit and must be corrected to the 
acceptable standards.

g, All furnaces, wall-mounted or central shall have a 
remote thermostat, and an automatic electronic 
ignitor and must be in good working condition

h, All mechanical devices, such as evaporative coolers, 
furnaces, range hood, installations, vents, etc. must 
be in good working condition; defects have to be 
corrected either by repairing or replacing.

2) Mechanical ventilation shall;
- Provide safety of operation, convenience, comfort, 
protection from destructive elements, reasonable 
durability, economy and adequate capacity and quality.

- be installed to supplement natural ventilation in 
living areas (specially bathrooms and kitchens) and 
attics which should be in accordance with MPR 
standard on Table 4-3.1 on 403

- have sufficient ventilation systems which meet 
applicable local, state and Federal ambient air quality 
& emission standards (such as NFPA standards 31 and 54)
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3) Heating Systems shall;
- be designed and installed (weather hot water/steam 
heating, warm air heating, electrical heating, or 
burner heating systems are used) in accordance
with ASHRAE guide or IBR installation guides.

- have radiators, convertors, baseboard radiation and 
other terminal heating devices which are adequately 
operational and are in conformity with acceptable 
standards.

- have a warm air heating system with its parts fully 
functional which are designed and installed in 
accordance with the direction of ACCA manuals and NFPA 
standards 9OB 31 and 54.

- have an electrical heating installation that is in 
conformance to NEMA (National Electrical Manufacturers 
Associations) standards.

- have oil or gas burner heating installations which 
are in conformity with NFPA or ANSI recommendations.

4) Mechanical cooling systems shall;
- provide a comfortable air quality or air conditioned 
living units with free air discharge by either a 
central cooling system with distribution ducts or 
piping or packaged room or zonal air conditioners.

- have a suitable and durable cooling system with the 
capacity of the system and its equipment as recommended 
by ARI, ASHRAE and ACCA.

- prevent the transmission of undesirable noise or 
vibration generated by the system or equipments.

C) On Plumbing installations:- Here we will discuss, very 
briefly, the minimum requirements for improving plumbing 
installations. This part includes water supply (hot/cold), piping, 
fixtures and sewage disposal.

1) General
a. The water supply system must be safe, sanitary, 

reliable and enough to serve the needs of the 
occupants. Rate of delivery must be adequate (example 
a supply line of not less than 3/4in. in diameter 
with plumbing fixtures with enough pressure and 
volume.

b. All fixtures, sinks, toilets, clothes washers, bath 
tubs, showers, etc. shall have properly functioning 
parts and must be free from excessive cracking, 
chipping or other damages and should comply with the 
Local standards

c. The waste disposal system must be properly drained, 
vented and must be free from leaks damages, corroded 
parts, blockages or other health hazardous defects 
which should be corrected to acceptable standards.

d. All ground gas, waste, and water piping must be in
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good working condition and all observed defects must 
be repaired or replaced in conformity to the existing 
code of practice.

e, All valves of water, and gas supply shall have 
individual shut-offs and any defect, like loose or 
broken handles and levers must be repaired or 
replaced properly.

2) Water supply system shall;
- provide each living unit with a continuing and 

sufficient supply of safe water under adequate pressure 
and quality for all household users.

- have adequate and safe water, hazard free chemical and 
bacteriological standards which are acceptable 
standards for the Health Authorities.

- have dependable and safe connections from either 
municipal water or private sources which are in 
conformity with EPA standards.

3) Fixtures shall;
- be securely supported and be placed on the connected 
piping and joints.

- have water proof shower safe pans which should be 
installed under all masonry shower receptors as shown 
in appendix D of MPS.

- have faucets at lavatories and kitchens sinks that 
work and flow controls complying with ANSI A 112.1.8.1

- have valves and fittings which provide shut off valves 
in the branch pipes to each water closet and to the 
water heater closets.

4) Piping shall;
.- have water service piping to each living unit with not 

less than 3/4in. pipe or tubing.
- be properly sloped and installed to avoid back flowing
- be laid on solid ground below frost line and free of 
cinders, wood, rocks or other debris.

5) Sewage disposal system shall;
- provide each living unit with a water carried system to 
dispose of domestic wastes without creating 
contamination of water sources or water supply or 
endangering the public health

- have a dependable connection to public system or 
community system of waste disposal which is acceptable 
by the local authorities

- have a house sewer installation with water tight joints 
and acceptable septic tank recipient which is to the 
ASTM D 2316 of MPS standards.
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5.3) Summary mote:- As one can realize the lengthy and highly 
elaborated codes and regulations we have, it is very hard to take 
ideas and write in different ways. For various reasons we copied 
most of the codes in such a way that any person (home owner or 
trainee) can understand them and use them for the required work. 
The above brief statements and or lists of Minimum Requirements or 
Standards of a House are prepared to be parts of the references for 
our day to day home inspection and evaluation activities. For a 
detail or further reading, we would like to recommend the following 
books and documents which are our main sources of this section.

1, Minimum property standards (MPS), 1982 edition *10
2, Uniform Building Code (UBC), 1991 edition *9
3, Housing Quality Standards, Chapter 5 *13
4, Housing Rehabilitation Standards, Hope/Home 3 Programs *14
5, Pima County Housing Rehabilitation Programs, *15
6, CDBG Housing Rehabilitation Proposals, *16
7, Others
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6.00) PROPERTY EVALUATION; Repairability and cost analysis
We have discussed some of the most basic and essential points 

about what a house is, its anatomy and how it works. We have also 
discussed what major defects usually occur, regardless of the 
building materials and construction system used, on residential 
houses. And how to inquire defects and what we have to do when we 
discover problems. We have also discussed the local building codes 
and the minimum requirements for improving substandard houses.

After a complete defect analysis, based on what we have 
investigated in the inspection stage, the next step is evaluating 
the defects of the property both in physiological and psychological 
comfort and structural feasibility. We also need to analyze the 
cost implications and code-violation factors of the defective 
properties.

At this stage, we will briefly discuss some of the most 
important aspects, such as appraising the physical condition of the 
house, quantifying defect-remedies, preparing specifications and 
bill of quantities, estimating repair costs and assigning 
priorities.

In short, evaluating the property in this context means 
assessing feasibility or repairability of the property based on; 
(1) Physical evaluation of the property, (2) financial evaluation 
to upgrade the property, (3) code-violation and performance 
evaluation, (4) health and safety evaluation.

Hence in the following assessments, we will briefly appraise 
these and other important factors in evaluating the property of the 
house.

6.10) Appraising the condition of the property
Prior to financial assessment and renovation (repairing or 

replacing) of the property, appraising the physical condition of 
the house is the most important step in the evaluation process. 
Effective building maintenance is dependent on the assessment of 
the existing condition of the house. It is also dependent on an 
awareness of what to replace, what to repair, and what not. 
Managerial skill for planning and budgeting of maintenance works is 
one of the key factors for rehabilitation programs. It is also very 
important to consider home owners' or occupants' comments and 
requests.

When we appraise the physical condition of a substandard 
house, we have to give special attention and emphasis to the;

1, structural parts of the house, such as foundations, 
walls, roofs.

2, finishing parts, such as roof covers external or 
internal wall finishing, flooring, etc.

3, major electro-mechanical systems like electrical, 
mechanical and plumbing system.

4, openings like doors, windows, etc.
5, presence of hazardous materials such as lead paints, 

asbestos and other harmful objects in the house.
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Our purpose here is to evaluate the physical condition of the 
house, based on the above points and others, and to decide whether 
repair or replacement is required or feasible in order to bring the 
property up to the acceptable standards.

Our major concern, in evaluating a substandard house, is 
correcting the existing defects or code-violations before it is too 
late. The overall intent of most jurisdictions in correcting code 
violations are to;

1, assure a living unit for healthful interior environment 
and complete living facilities,

2, arrange and equip the unit for suitable and desirable, 
living conditions, and

3, correct all existing deficiencies in the dwelling unit 
which may affect the safety and livability of the unit for 
the occupants.

6.11) Some considerations for appraising the physical 
condition of the house

The following list of major defects and code-violations are 
some of the most important points in evaluating the property. Since 
most of the code violations and minimum standards were discussed 
previously, here we will mention only a few representative points. 
For further reading, please refer Section 5.00 of this paper. 
Uniform Building Code, and Minimum Property Requirements.

A) Site and other related works have to be considered for 
correction if;

1, the location/position of the house on the lot is not good, 
in terms of water penetration into the house, lack of 
adequate slope and bad drainage, etc.

2, annexed spaces/services which are attached to or detached 
from the main house have major defects and violate local 
codes.

3, circulation facilities have any health/safety hazards or 
are structurally unsound.

B) External Parts of the house have to be considered for 
repair or replacement if;

1, parts of the foundations and footings are structurally 
unsound and in adequate; And if serious damages and defects 
are observed.

2, external walls and finishing have any major or minor 
defects. Serious defects or damages have to be corrected as 
per the directions of structural engineers.

3, the roof parts and finishing are not water-tight.
4, some doors, windows, and their frame jambs and trims are 

not in good working condition and have defects or are 
without secured locks.

C) Internal parts of the house needs to be appraised for 
proper repair or replacement if;

1, the structural and finishing parts of the walls and
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ceilings are in bad condition; and if holes, cracks, bulged 
portions, loose finishing, or other hazardous defects 
are observed.

2, floor and floor finishes are not in good, sanitary, and 
hazard free conditions; and if other major defects are 
observed.

3, kitchen facilities, furniture, and equipment, such as 
sinks, stoves, refrigators, and storage spaces, etc are not 
adequate and are in bad shape.

4, the fire place and its parts, like dampers, filters, and 
flues are not clean and aren't working properly or if there 
is any damage, crack, breakage, etc.

5, paint works (both internal or external parts) on material 
surfaces are in unstable and bad condition with a chance 
of further deterioration.

D) Electro-mechanical installations shall be properly 
appraised for repair or replacement if;

1, all or part of electrical systems, such as electrical 
connectors, circuits, wiring, panels, grounding, fuses, 
etc. are in bad condition and a hazardous or unsafe 
situation is observed.

2, parts of the mechanical systems, such as the heating, 
cooling, ventilation, vents, etc are not properly 
functioning, or some defective conditions are observed.

3, all or some parts of the plumbing system, such as the 
domestic water supply, waste water disposal, drains, vents, 
showers, water heaters, etc are in bad shape and are 
unsafe, unsanitary and hazardous conditions are observed.

6.12) Prioritizing repair works
Defects of various types can occur at the same or different 

times on the same residential house. The defects of various 
components of the house can also vary from a small and localized 
finishing or painting defect to major structural or electro 
mechanical failure or defects. These defects according to the 
requirements for Housing Quality Standards (HQS) and applicable 
building codes of the city of Tucson are the determinant factors 
for a property to be a substandard house. Substandard houses are 
not decent, safe and sanitary for living. Regardless of the degree 
of damage, one defect can also be a cause for other minor or major 
defects if not corrected on time.

In order to correct defects on time, we have to overcome the 
various constraints and have a well-established priority list which 
should based on a practical and appropriate response to the 
existing situation of the property. Some of the constraints could 
cause too many repair works (major/minor) at a time; such as 
financial problems, technical or administrative problems, etc. So 
setting priority for the best use of the available resources within 
the limited budget frame work is one of the most important aspects 
of residential housing rehab works. Different organizations may 
have different priorities according to their objectives. For
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example the Community Service Department (CSD) of the city of 
Tucson has the following priorities for a Community Development 
Block Grant (CDBG) funding request for rehabilitating residential 
housing. The list of priorities are categorized by;

1) Nature and extent of repair:- Health/safety repairs 
receive higher priority over general maintenance and 
cosmetic repairs

2) Income:- low income receives higher priority.
3) Age:- The older the person (over 55 years old) the higher 

the priority he/she gets
4) Family Size:- The larger the family size the greater the 

priority and families with minor child(ren) that are under 
18 years of age gets priority over others.

5) Family health:- A family with a handicapped or sick family 
member receives higher priority over others.

6) Length of owner occupancy:- The longer the occupancy in the 
home, the higher the priority.

In the case of the rehab housing program, there are several 
factors which should take the maximum attention by the home 
inspectors/evaluators in prioritizing the repair works. The 
following five major points are widely accepted by many rehab 
professionals; 1) Health/safety, (2) Repairability, (3) Cost- 
effectiveness, (4) Continuing performance/serviceability, and (5) 
Cosmetic/aesthetic repair. Let us discuss them very briefly as 
shown below.

1) Health/safety:- Priority based on a health and safety 
situation is the highest consideration in rehab housing 
performance. The existence of hazardous materials on the property, 
such as Asbestos Containing Material (ACM), lead-based paints and 
conditions for fire and other related hazardous materials, are 
unsafe and unhealthy for occupants to live in. The removal of such 
hazardous materials and defects is the number one priority. 
Priority based on health/safety also includes things like 
structural and finishing, electro-mechanical installations, 
openings, etc. which are unsafe, unsecured, unsanitary or are with 
other major defects.

Questions and check-points for determining the priority;
1) Are there signs of hazardous conditions or materials? If 

yes, what are they?
2) Is the property safe from fire or other hazardous 

situations?
3) Generally, is the house safe and convenient for living?
2) Repairability:- Based on the existing code of practice and 

the extent of defects of the house, it is possible to decide 
whether the property is repairable or not. Most of the time we can 
easily identify the condition of the property for renovation, 
repair or demolishing, but some times it needs serious 
investigation. As mentioned earlier, structural and functional 
conditions of the house are the basic and determinant factors for 
the house to be considered for rehabilitation. Repairability of the
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property is another important priority factor for an effective 
rehab housing program.

Questions and check-points for determining the priority;
1) Are components of the house, such as foundation, walls, 

roof, openings, floors, ceilings, electro-mechanical 
systems in good repairable conditions?

2) Is there any sign of structural failure or of an electro
mechanical installation which is not in a repairable 
situation?

3) Generally, is it feasible to consider the property for 
renovation with a reasonable repair cost?

3) Cost-effectiveness:- Cost-effectiveness is also another 
important factor for running an effective rehab housing program. 
Among the most important considerations for repair work, is cost 
reduction or spending the available budgets wisely and effectively. 
Most rehab works fail to attain their goals, due mainly to 
ineffective cost management and bad judgment in making the house 
livable within the budget loan or grant. For a detail look, we will 
elaborate this subject in the next section (Section 6.20) when we 
discuss cost-effectiveness analysis.

Questions and check-points for determining the priority;
1) Is it possible to evaluate the preliminary cost estimate of 

repairing the property at this time?
2) Is there any possible way to save costs, such as labor 

contribution, subsidy or any other means of cost reduction?
3) As compared to new construction, is it a cost-effective 

repair work?
4) Continued functionality/serviceability:- Another most 

important priority factor for appraising the condition of the 
property is its serviceability or the probability for a continued 
and normal functioning of the house. Things like structural 
soundness in terms of durability/reliability, safety and 
dependability of electro-mechanical installations, etc. are the 
determinant factors for deciding whether the property is 
serviceable or not. Hence, evaluating the serviceability or 
continued functionality of the property is one of the highest 
priority points in having successful rehab housing programs.

Questions and check-points for determining the priority;
1) Is the structure of the house in continued functional or 

serviceable condition?
2) Are there major defects in electrical, mechanical or 

plumbing installations which may cause discontinuous 
functioning of those parts?

3) Generally, is it possible to say that the property is in 
a functional or operating situation before and after

renovation takes place ?
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5) Cosmetic/aesthetic repair:- Most rehab professionals and 
homeowners categorize cosmetic repair works as less important. 
Cosmetic repair is made on minor defects such as peeling, worn out, 
minor cracks, fading away of colors patches of plastering or 
painting of walls and ceilings, etc. These defects alone may not 
call for abandoning the house or are not considered as major 
defects; That is why they are given the least priority in the 
evaluation list. However, a number of such minor defects may also 
reduce pride of ownership, lead to a major deterioration, and make 
the house almost unlivable.

Even if cosmetic repairs are not major and serious defects, 
the impacts of their direct/indirect effects are so high that we 
need to consider them in our priority list. Depending on our loan 
or grant (budget), cosmetic/aesthetic repairs should take the best 
of our repair priority.

Questions and check-points for determining the priority;
1) What are the motives for cosmetic repairs? is it for 

aesthetic purposes or to stop further deterioration of the 
defects?

2) Are those minor defects, such as peeling, worn out or 
cracks on plastering or painting of walls and ceilings, 
real minor defects or major defects ?

3) Is it necessary to undertake this cosmetic repair, as 
compared to major ones, with the available fund or grant?

6.20) Quantifying defects and cost analysis
Under this section we will discuss things like quantifying 

defects of the house and cost-effectiveness analysis. The 
activities which have been mentioned earlier such as, physical 
assessments of the property, setting the priority list and other 
related measures are some of the requirements for this part to be 
effective.

6.21) Quantifying defects
The extent of damage(s) to a property, which is part of the 

basic requirements for cost estimation, can be measured and 
interpreted, mathematically so that the amount or quantity of 
repair and the costs of repair works will be easily figured out. 
Based on the various estimate methods such as cubic foot, square 
foot, etc most building defects have been and can be calculated and 
the quantity of material and labor for repair or replacement can 
also be estimated.

As for the requirements of accuracy and for restoring 
damage (s) in residential houses, Paul I. Thomas, in his book " How 
to Estimate Building losses and Construction costs" makes the 
following Statements. " while estimating is not an exact science, it 
nevertheless calls for the highest possible degree of accuracy in its 
preparation. The proper measurements, the identification of materials as to size, 
kind and quality, the careful listing of items, the thoughtful consideration of 
labor requirements, and the double-checking of all arithmetical computations are
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of utmost importance. Shortcuts should be avoided, and outright guessing of 
dimensions or qualities will invariably result in errors and embarrassment. " 
*17 Hence it is possible to accurately quantity and specify any 
repair or renovation works, based on the general assessments of 
defects, general knowledge of materials, workable labor and 
construction methods, a good observation, and a well-established 
priority list for the job. Such error-free, defect-correction and 
specification is the basic requirement for an effective rehab 
housing program. According to Paul I. Thomas's proposition, there 
are 5 major and essential factors of consideration for an effective 
defect quantification and estimation; They are (1) Material (2) 
Labor (3) specifications (4) overhead, and (5) profit.

Since we are dealing with a non-profit and community based 
organization (Tucson Urban League), number (4) and (5) are not 
important in this discussion. However we will discuss (1) , (2) , and 
(3) very briefly

A) Materials requirements: - The fundamental factors for 
quantifying the material requirements in repairing or replacing 
defects of the rehab house depends on the size, quality and 
quantity of renovation materials. Quantity of materials either for 
repairing or replacing damages can be fixed either by a piece-by- 
piece method, such as a measure of a certain part or area of wall, 
floor, ceiling, etc, or by the entire components of the house like 
roof, wall, etc. method. What most accurate estimators do is based 
on the existing damages and area measures of that particular 
defect, they decide what to replace with what materials and sizes 
and how to renovate and make it as perfect as possible to the 
original condition.

Hence identifying and measuring the defective areas, deciding 
the types and sizes of materials, and quantifying and specifying 
repair or replacement materials are the basic input in calculating 
the materials and cost estimates. It is also advisable for an 
estimator to have the current building materials, manuals of 
production companies, and their-own "how to fix" manuals for the 
office.

B) Labor requirements: - Generally the cost of labor for 
replacing or repairing the property is computed by multiplying the 
number of hours to finish the said work by the hourly wage scale to 
that area at that time. There are various factors which influence 
the labor requirements for the total hours needed to repair or 
replace defective parts of the house or to perform a certain 
operation by a man or a crew of men.

These factors are:-
- The existence of unusual conditions may call for additional 
or special time increase to compensate the performance 
decrease in special physical conditions.

- The physical area in which a person is working can affect 
his efficiency.

- The use of labor-saving equipment has a positive effect on
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the rate of speed to perform the work.
- The involvement of experienced workers on the job will also 
positively affect the rate of production.

- The quality of work required will also affect the time need 
to perform the job.

- Operating from ladder/seated will slow down the work as 
compared to working on the ground.

- Lighting conditions in the working area will also affect the 
performance of the work to be done.

- Strict supervision of the work will also affect the 
performance rate and quality of the work.

- Weather conditions also affect the time rates and work 
performance

- Other conditions, such as productivity of labor, wages paid, 
union regulations, source of labor, supply of labor, 
protection of occupants and contents of the property are 
some of the vital factors for labor hour estimation.

As for the rate of wage, which is the other most important 
factor in establishing labor costs, it is strictly advised that one 
has to use the local and timely available wage rate per work 
requirements.

C) Specifications:- Based on the detailed assessments of the 
building condition, which are to be measured, photographed, and 
quantified, specifications and cost estimates will be prepared for 
evaluating the required work to rehabilitate the building. To show 
the advancement of the specification job with the advent of 
computer, the book " Substantial Rehabilitation & new construction 
" by The Enterprise Foundation, 1991, has made the following 
statements, " Handwriting and reproducing specifications is a practice of the 
1950s. In the 1990's, jobs are inspected with a computer input sheet. 
Specifications and cost estimators can now outperform three of their 1950's 
colleagues. Two hours after the field inspection, the completed job design can 
be tested against financing guidelines. The rehab specialist position still 
requires knowledge of construction materials, methods, and costs, but tedious 
administrative tasks are minimized and the decision time is accelerated. " *8 

Since this subject is very much related to the cost analysis 
rather than to quantifying defects, we will discuss it in detail, 
in the next cost-effectiveness analysis of this section.

6.22) Cost-effectiveness analysis
After identifying, measuring and specifying damages for repair 

or replacement of defective parts of the house has been completed, 
the next step is assessing the total costs of repair or renovation. 
As we have mentioned earlier in this section, the total cost of 
repairs or renovations is directly dependent on materials required 
for repair, the number of hours and cost of the labor required to 
install the material, or to perform the operation based on the 
specifications prepared for the job.

In this part, we will try to discuss the following three 
important factors which are necessary and relevant for cost

93



conscious considerations. They are (1) Accurate specifications (2) 
judious pricing (3) Comparing the repair costs to that of the new 
construction costs.

A) An accurate specification: - This is the most important step 
for having a fast and accurate repair preparation and for reducing 
costs of construction or repair of the property. Generally we have 
two types of specifications, namely (1) performance specifications, 
and (2) Technical specifications.

1) Performance Specification is an outline of the performance 
standards which are required for certain operations or products. 
Although this type of specification is best suited for areas in 
which codes are precisely met or performance characteristics are 
clearly understood, such as specifying heating and air- 
conditioning, it usually leaves room for disagreement between 
customers and contractors by its non-specific characteristics.

2) Technical specification is the other operation of 
specifying rehab or new construction. It is a kind of specification 
which is clearly prepared for each operation with detail 
requirements and installation of the work. It also includes 
quantities, dimensions and methods. Some of the minimum 
requirements for a technical specification are the quality and 
amount of details and necessary materials such as size, type, 
quantity, manufacturers model and number, etc.

One of the most useful and advantageous ways to tackle in
efficiency and increase productivity is to develop a standard or 
master specifications for the office. For this reason, based on the 
office's work performance and the general practices in the 
available literature, we would like to propose an ideal 
specification standard. Please refer (Appendix .3). This standard 
specification should not be considered as a final or a complete 
specification, rather it is an outline of the real standard 
specification which can be improved and remodeled in time and per 
the type of work to be quantified or specified. It is also 
installed in the computer, under "Quatro Pro" for facilitating the 
work to be more effective and fast.

B) Judicious pricing:- Price estimation is the ultimate and 
most important part of evaluating repair or renovation works of 
residential houses. There are different customs and practices in 
furnishing prices of rehabilitation. Generally, pricing analysis 
has to do with the total costs of materials and labor, and in some 
profit-oriented cases, profit and over-head costs are also 
included. For example, the price of any particular job or operation 
is the total sum of material costs plus costs of labor plus profit 
plus overhead costs.

Before we discuss how and why to analyze the pricing and 
setting up of the total cost estimate from the given example, we 
may need to outline some of the cost estimation methods. The common 
pricing methods are (1) guessing method (2) stick method, and (3) 
unit price method.

1) Guessing method; Many estimators use this system by simple 
and sensible guessing methods. Based on their knowledge, 
experiences, and sometimes the measurements and proper inspection
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of the property, they do the pricing and cost estimates without any 
or little calculations. They also give little attention to lay out, 
access or special requirements for the renovation operation. They 
usually figure costs based on low, medium, or high priced items, 
simply by looking at the defective components of the house and give 
sensible guesses.

2) Stick method; This is another price estimating method which 
is more advanced and better than the guessing process of estimating 
prices for repair or renovation works. It includes three major 
processing steps, as shown below;

- A complete list of materials needed for the job with 
materials take-offs

- The cost of labor which is to be calculated for every 
operation in the job.

- A presentation of contractors' prices which are prepared by 
either clients or their agents, based on reviewing plans, 
specifications and site visits.

This method is widely used in many offices and agencies who 
don't have qualified technical personnel or professionals. It is a 
better method than using measurements, plans and specifications, 
when compared with guessing method, but less accurate, time taking, 
and a boring job, as compared to the unit pricing method.

3) Unit pricing method; This method is pricing system by which 
maximum accuracy (usually up to 90% of the cost on repair project) 
and a faster pricing of rehab works can be achieved. It usually 
serves for calculating new construction costs, and some times for 
existing renovation works. The calculation is usually made based on 
unit costs and predetermined standard prices.

This system includes the following major factors and steps;
- Breaking down of each operation into standard units of 
measurements, such as Square foot, Cubic foot, Linear foot, 
or per item.- Establishing standard labor and material costs for every 
item based on, (1) material cost which should contain not 
only large items but also detail specifications required for 
the work, and (2) labor costs which should include the 
normal in-efficient conditions and waste of time factors 
during operation.

- Fixing prices of subcontract costs for standard items of 
work within a short time (possibly from the pre-negotiated 
data)This system is very popular in its quick, accurate and easy 

method for all standard elements of work. Based on the above 
methods, We also will to develop a third formats which is the 
product of the two combined. These three cost estimation and 
specification formats are accompanied by simple examples as shown 
in the tables (form-1, form-2 and form-3)

1) Form-1: - This is one way of calculating the price of repair 
or replacement, based on materials and labor costs. In this method, 
the material and labor costs will be computed individually and will 
be put in their respective (first & second) columns. The third
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column will be left for the total material and labor cost combined. 
It is almost similar to the stick method which we have discussed 
before. The following illustrative example is quoted from " How to 
estimate building loses and construction costs " by Paul I. Thomas, 
(1983) . Mr. Thomas said, " ... if a roofing contractor's workers can apply 
a square (100 square feet) of 235-lb shingles per hour on a plain one story 
dwelling roof, it is a simple matter to estimate the cost of applying 235-lb 
shingles to similar roofs. It can be done in two ways, if the roof requires 20 
squares of shingles, the roofer figures the time required by multiplying 20 by 
2 equals 40 hours. If the price of the shingles is $ 20 per square and the wages 
are $12 per hour, the estimate would be;

" 20 square of shingles x $ 20/sq.sh. = $ 400.00
40 hours labor x $ 12/hr. = $ 480.00
Total cost of materials and labor = $ 880.00 " *17

Based on the above example, it is possible to prepare the 
practical work sheet which is designated as (Form-1). Please refer 
to (Form-1).

2) Form-2: - This system is the result of a known unit price to 
be multiplied by the costs of precalculated quantity of materials 
and an average labor rate combined for accomplishing a certain work 
or operation.The quantity of a certain repair work which should include 
material and labor required for the work, for example the above 
roof work, will be extended in one column. The unit price for the 
same work, either quoting the local standard unit price or by 
developing ones-own for that work, will be put in the next column. 
The product of the two which is the " Amount" will be extended on 
the other column. Please refer to (Form-2).
From the same example, we can extract the following analysis.

" 1 square of shingles x $ 20 = $ 20.00
2 hours of labor x $ 12 = $ 24.00

Total cost per square of sh. = $ 44.00 " *17
This system is a quick and accurate method for similar jobs. 

It is being used in most buildings and pure labor operations, such 
as tearing down or removing brick works, etc. It is designated by 
(Form-2).

3) Form-3:- Pricing using the two formats (Form-1 and Form-2) 
which are intensively utilized in Paul I. Thomas's book, have some 
deficiencies for use in the rehab housing programs. Instead 
developing a new or hybrid of the two (Form-3) seems an ideal and 
suitable system for the said job. The advantage of having this 
format is that there is maximum flexibility. For instance, if we 
intend to use the material cost and labor cost separately, we have 
to put the value " 0 " in the columns "unit", "quantity", and "unit
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price" and compute for the rest. On the other hand, if we have the 
value for " quantity" and "unit price", we simply put " 0 " under 
the "job cost" column and compute for the rest. The result is 
always the same. Please refer to the illustrated examples of this 
section or Form-3.

The "MASPEC.1 or Master specification and cost estimate 
format" on Appendix.3, is the outcome of this format or (Form-3). 
It is also included in the computer under "Quatro Pro" and is 
intended to ease and facilitate the works of rehab inspectors and 
evaluators to be more accurate and faster than before.

C) Comparing repair costs to that of new construction costs:- 
This is one way of knowing whether the repair cost is reasonably 
lower than new construction and redevelopment costs. This 
comparative cost analysis will be discussed, based on the available 
theoretical resources and professional suggestions, in the next 
subsection, under "When is a Rehabilitation program is 
recommended?"
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Item
#

Specifications
Material

Cost
Labor

Cost
Total Cost

9.3,
Roofi
ng

Applying roof shingles, as 
per specification and 
drawing attached... 400.00 480.00 880.00

Form-1

Item
#

Specifications Unit
Quantity

Unit
price Amount

9.3, 
Roofin
g

Applying roof 
shingles, as per 
specification and 
drawing attached...

Sq.
ft.

20 44.00 990.00

Form-2

Ite 
m # Specifications

Uni
t Quanti 

ty
Job costs Unit

Price Amount
Matl.Cst Lab.Cst 
Tot.Cst

9.3
Roo
fin
g

Applying roof 
shingles, as 
per
specification 
and drawing 
attached...

OR Sq.
ft.

0.00

20.00

400.00 480.00
880.00

0.00 0.00
0.00

0.00

44.00

880.0
0

880.00

Form-3
Table.4) Different types of repair work specifications and 

cost analysis format
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6.23) When is rehab housing program effective ?
Many authors agree that rehabilitation which is either 

remodeling, replacing or repairing is generally a cheaper, faster 
and more feasible option than new construction and redevelopment 
programs. It is also believed and widely accepted that this popular 
program is a practical alternative, especially for low and moderate 
income individuals and families, in order to have decent and 
affordable housing units and to improving the living condition of 
the communities in the inner cities.

According to the views and writings of the following authors, 
as quoted below, rehabilitation programs are preferred if the 
repair costs are less than that of new construction/or 
redevelopment programs. Their suggestions are presented as follows;

A) Model one; In his book, " The dynamics of housing 
rehabilitation", 1973, David Listokin, said that "...because of the 
many problems attendant upon rehabilitation, it should be undertaken only when 
its advantages are clearly greater than those of new construction." *1 
Listokin quoted A.H.Schaaf's proposition which has suggested that 
" it would be the preferred housing strategy when redevelopment costs exceed the 
sum of rehabilitation costs plus the present value of the annual difference 
between maintenance cost for a rehabilitated structure as compared with those for 
a new property." *1 This statement can be expressed in a formula as 
shown bellow.

" Rehabilitation would be preferred if
1-(1+i)-n C

C > [ R + M ---- - + ------- ]
i (1+i)-n

Where C = new construction cost 
R = rehabilitation cost
M = annual savings in maintenance costs with a new 

structure rather than a rehabilitated one. 
n = life of present structure following rehab, 
i = discount rate."

According to David Listokinn's book, Schaaf has other formulas 
which consider annual rental income. Since we are dealing with non
rental rehab housing programs, it seems unnecessary to quote them 
here.B) Model two; According to "Housing and economics, The
American dilemma" edited by Michael A. Stegman (1970), "... the
two alternative approaches are to fix up a unit for rehabilitation 
- or to tear it down and replace it with a new unit redevelopment. 
.... However, the specification of the renewal standard is really 
a crucial part of the problem involved in any comparison of the two 
renewal methods" He also elaborates his view by saying the economic 
life of the structure and the level of maintenance costs can be the 
factors for comparing the two alternatives. As for the formula 
derivation, Stegman said that "...Rehabilitation is the preferred 
method if redevelopment costs exceed the sum of rehabilitation plus
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the present value of the next renewal cost outlay plus the present 
value of the annual difference in the maintenance costs of a 
rehabilitation structure compared with a new one " He proposes the 
model as shown bellow.

Thus Rehabilitation is preferred if,
1-(1+i)-n C

C > [ R + M ----------  + --------  ]
i (1+i)-n

Where C = new construction cost 
R = rehabilitation cost
M = annual savings in maintenance costs with a new 

structure rather than a rehabilitated one. 
n = life of present structure following rehab, 
i = discount rate.

C) Model Three; Hyung C. Chung (1973, in his book " The 
economics of Residential Rehabilitation" said, "... in any 
instances, one can determine (1) when rehabilitation is cheaper 
than replacement for providing decent houses for the poor, and (2) 
what level of rehab is most economical, requiring the minimum 
amount of public subsides in housing renewal."

By assuming that the social life and economic life of a house 
are equal and the return anticipated from renewal is larger than 
the return from other alternative investments, Chung states that 
11... an old property will be renewed privately and voluntarily if 
the anticipated return during the social life of the renewed 
structure is larger than the sum of the costs of renewal and the 
running costs of the property during its social life."

From this basic principle of real state investment he drives 
algebraic formulas which are shown as follow.

1-(1+i)-n
R+ V' > C + V + M ( ----------  )

i
Where R = present value of total returns in n years

V' = present value of the property at the end of nth year 
C = total renewal costs, including costs of

construction, demolition, relocation, etc.
V = acquisition cost of pre-renewal property 
M = average annual operating and maintenance costs 
i = prevailing interest rate 
n = social life of renewed property 

By assuming that V  = V, Chung simplified his first equation 
and writes it as follows.

1-(1+i)-nR > C + M (----------- )
i
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Please note; what we observed from the above scholars and 
their models, is that rehabilitation will be an effective solution 
when the cost of maintenance or rehabilitation or redevelopment 
rosts with the accompanying costs are lower than new construction 
nr redevelopment.

For a detail look or further reading, we would like to 
recommend the following books and documents which are our main 
sources for this section.
1) CDBG Housing Rehabilitation Proposals *16
2) How to Estimate Building Loses and Construction Costs *17
3) The Economics of Residential Rehabilitation *18
4) Housing Rehabilitation Costs *19
5) Residential Evaluation and Retrofit *20
6) Walker's Remodelling Estimator's reference book *21
7) Specification Clauses for Rehabilitation & Conversion Work *22
8) National Repair and Remodeling Estimator *23
9) Home Tech Remodeling and Renovation cost Estimators, Managers 

Manual *24
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Key to abbreviations
ACCA
ANSI
ARIASHARE
ASTM
CDBG
CHAS
PHCIAP
CPSC
CSD
CTGF
HDD
HQS
HTF
IBRMASPEC
NECNEMA
NFPA
NTMA
PHA
PHCGP
PHOS
TCA
TUL
DBG

Air-conditioning Contractors of America 
American National Standards Institute 
Air-conditioning and Refrigeration Institute 
American Society of Heating, Refrigerating & Air- 
conditioning Engineers
American Society for testing and materials
Community Development Block Grant
Comprehensive Housing Affordability Strategy
Public Housing Comprehensive Improvement Assistance
Programs
Consumer Product Safety Commission 
Community Service Department of Tucson 
General Funds for the City of Tucson 
Department of Housing and Urban Development 
Housing Quality Standards 
Housing Trust Fund of Tucson
Institute of Boiler & Radiators Manufacturers 
Master Specification format 
National Electric Code
National Electrical Manufacturers Association 
National Fire Protection Association 
National Terrazzo & Mosaic Association 
Public Housing Agency
Public Housing Comprehensive Grant Program 
Public Housing Operating Subsidy 
Tile council of America 
Tucson Urban League Inc.
Uniform Building Code
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PART THREE

Appendix .1) DEFECT INSPECTION AND DATA COLLECTION FORMAT

A) GENERAL INFORMATION
1) Property address

2) Owner's name
Address (if different)

Telephone --
3) How many persons live

in your house hold? —
Less than 6 years old --

6 - 1 2  years old --
1 2 - 1 8  " "
18 - 40 " "
40 - 62 " "

More than 62 years old —
4) What is your family

(monthly) income? —
5) What is the source of your

income? Salary —
Social security —
Others —

6) What is your family 
(monthly) expenditure?

Utility —
Fire insurance —
Taxes —
Others

7) Type of the house is 
(detached, single family, 
others)

8) The style of the house is 
(split level, simple gabble, 
others)

9) How old is it?
10) How long have you lived 

in this; House
Neighborhood

11) What do you like about your;
House
Neighborhood

12) What don't like about your;
House



Neighborhood -----------------------
13) What is the condition of 

the house?
1. No need to repair -----------------------
2. Minimum repair -----------------------
3. Extensive remodelling -----------------------
4. Other, Specify. -----------------------

14) If there are complaints by the owner,
please identify

Too small ------------------
No Air-conditioner ------------------
Needs minor repair ------------------
Crime in neighborhood ------------------
Problem on plumbing syst.------------------
Roofing leaking ------------------
Needs new kitchen ------------------
Needs new bath room ------------------
No heat/or poor heat ------------------
Broken windows/or doors ------------------
Needs new elec, wiring ------- ----------
Needs painting ------------------
Can't afford ------------------
Others, specify ------------------

15) What help (if available) do you need 
to get your house fixed up?

Materials ------------------
Loan ------------------
Family help ------------------
Contractors ------------------
Grant ------------------
Others, specify ------------------

16) How much would you pay for fixing
up your house? (monthly) ------------------

17) What would your labor contribution be
if supplied with materials ------------------

18) Some relevant documents of the house
Plans/specifications ------------------
Legal documents ------------------
Taxes/or debts ------------------
Others, specify ------------------

19) Is there a report(s) on previous
property assessments, etc. ------------------

20) Collect pictures and/or sketches of the property.
21) Others



Neighborhood -----------------------
13) What is the condition of 

the house?
1. No need to repair -----------------------
2. Minimum repair -----------------------
3. Extensive remodelling -----------------------
4. Other, Specify. -----------------------

14) If there are complaints by the owner,
please identify

Too small ------------------
No Air-conditioner ------------------
Needs minor repair ------------------
Crime in neighborhood ------------------
Problem on plumbing syst.------------------
Roofing leaking ------------------
Needs new kitchen ------------------
Needs new bath room ------------------
No heat/or poor heat ------------------
Broken windows/or doors ------------------
Needs new elec, wiring ------------------
Needs painting ------------------
Can't afford ------------------
Others, specify ------------------

15) What help (if available) do you need 
to get your house fixed up?

Materials ------------------
Loan ----------- ------
Family help ------------------
Contractors ------------------
Grant ------------------
Others, specify ------------------

16) How much would you pay for fixing
up your house? (monthly) ------------------

17) What would your labor contribution be
if supplied with materials ------------------

18) Some relevant documents of the house
Plans/specifications ------------------
Legal documents ------------------
Taxes/or debts ------------------
Others, specify ------------------

19) Is there a report(s) on previous
property assessments, etc. ------------------

20) Collect pictures and/or sketches of the property.
21) Others
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B) DETAIL ASSESSMENT OF THE CONDITION OF THE PROPERTY
It has to be noted here that, some of the components and/or 

parts of the house (like walls, windows, etc.) may appear more than 
once. Hence, the person who is conducting the field assessment or 
the supervisor has to do the following preparations; (1) repeat the 
listing of the conditions of the property, (2) take pictures, (3) 
have legible sketches, and (4) indicate those components and/or 
parts of the house which have to be assessed, as many times as 
required.

1.0) Condition of the site and appurtenances
1.1) Circulation; Photo(s)

---------------  T y p e  ,' (1) walkways, (2) drive ways, (3) Stcps/ramps, (4) Others, specify

----  Materials used;  ( l )  Concrete, (2) Stone, (3) Asphalt. (4) Brick, (5) Gravel, (6) Others, specify

---------------- C o n d i t i o n s  Check for any (1) cracked, missed, eroded, or uneven section(s)------ , (2) sign o f  settlement or bulging
out portion(s)------- , (3) inadequate drainage system from the drive ways-------, (4) Deterioration or wearing out o f pavement
materials and finishing------ , (5) Others, Specify-------.

Remarks;

(1.2) Landscaping; photos
Type ;  (1) Court yard, (2) Lawn, (3) Garden, (4) Playing area, (5) Others, specify

Special attention to; (! )  Drainagdslopc, (2) Grass, (3) Shrubs, (4) Trees, (5) Flowering plants,
(6) Others, specify

C o n d i t i o n s  ; Check for (!)  those plants, grasses, flowers, etc. which don’t look healthy and attractive------ ,(2) areas which
have holes, bold spots and eroded sections— , (3) areas that need replanting, transplanting and/or removal o f  trees and
branches which could affect the structures------ , (4) those trees which covered the house and create blockage o f water and
decay to the house----- , (5) Others, Specify— .

Remarks; ----------------- ----------------------------

1.3) Drainage/grading; photos
------- T y p 0  ;  (1) Surface run-off, (2) Underground, 3) Others, specify

----  Special attention to ;  ( l )  Basement/crawl spaces, (2) Foundation, (3) Septic tank.
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(4) Others, specify

Condi t ions ;  Check for ( l )  the site or lot, if it is within flooding problem area------- , (2) the land
sloping direction and sign o f erosion— , (3) areas which have holes, bold spots and eroded sections- 
— , (4) any drainage problem------ , (5) Others, Specify--------.

Remarks;

1.4) Garage/car port; photos
T y p e  ;  ( l )  Detached garage, (2) Semi-detached, (3) Car port, (4) Others, specify

Special at tent ion to ;  (l) Floor finishing and covering materials, (2) Safety/security, (3) Convenience, 
(4) Proximity, (5) Others, specify

Conditions ;  Check for (1) any drainage problem which might be caused by either water seepage or settlement------ ,
(2) problems on structural, finishing, installation or insulation o f  the property— , (3) cracked, 
broken, eroded or uneven floor areas— , (4) adequate police protection or safety to the property------ , (5) others.Specify.

Remarks;

1.5) Porches/patios; Photos
Type ;  ( ! )  Porch. (2) Patio, (3) Others, specify

Special attention to; (! )  Floor finishing and covering materials,
(2) Safety/security, (3) Convenience, (4) Functionality, (5) Others, specify

C o n d i t i o n s  ;  Check for (1) cracked, broken, eroded or parts o f the patio/porch— , (2) settled or bulged portions at the
junction o f the patio/porch to the main house,(3) fungal or insect attack on wooden materials o f the patio/porch------ ,
(4) others, Specify------- .

Remarks;
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1.6) Fences/gate; Photos

Materials used ;  ( l )  Wooden fence, (2) Brick wall, (3) Concrete block, (4) Othcrs.specify

C o n d i t i o n s  ;  Check for (1) cracked, broken, eroded or parts o f the fences/gate— , (2) settled or bulged portions at the
junction o f the fence to the gate------ , (3) fungal or insect attack on wooden materials and rusting o f metallic materials o f
the fence/gate------ , (4) unoperational gate------ , (5)Others, Specify--------.

Remarks; ------- -------------------------------- -----
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2.0) Conditions on the external part of the house
2.1) Foundations; typical Photo(s)
Type ;  (1) Spread foundation, (2) pile foundation, (3) Others, specify

Materials used ;  (!)  Concrete, (2) Stone, (3) Brick, (4) concrete block, (5) Others, specify

Conditions ;  Check for ( ! )  cracked, crumbled, flaked, bulged or other types o f  damagefs) on the foundation walls— ,
(2) lose, missed, cracked or eroded parts on the mortar joints--, (3) any serious structural failure----- , (4) any decayed
or rotted parts on the wooden-support structure------ , (5) signs o f settlement or ground movement at the junction o f  foundation
walls and the ground------ , (6) any water penetration or drainage to the structure-------, (7) any problem related to near-by
tree— , (8) Others, Specify------ .

Remarks; ------------ --------------------------------

2.2) External wall; typical photos
T y p e  ;  (1) Wood stud/ frame structure, (2) Masonry, (3) Others, specify

Materials used ;  ( ! )  Brick, (2) stone, (3) Cone, block, (4) wood siding, (5) Asbestos shingle, (6) Stucco,
(7) Others, specify

C o n d i t i o n s  ;  l )  Is there a bulging, bowling or sagging section o f  the wall?------------- , (2) Arc the comers vertical and
straight?---------------- ,

(3) If the wall material is masonry type, check for;
----- cracked, chipped, loose or missed sections
----- deteriorated, cracked or lose parts o f mortar joint
----- water penetration into the wall
----- cracked, loose, chipped, eroded, missed, broken, or leaking parts o f chimney

(4) If the wall material is frame structure and wood siding, check for;
----- cracked, chipped, lose or missed sections
----- peeling o f  paints, missing or warping o f shingles
----- decayed or rotted sections o f the wall

5) For aluminum/vinyl/siding, check for;
----- lose, missed, tom out or dented sections
—  extensive open joints and deteriorated o f materials

6) For stucco-cement finished walls, check for;
------ bulged, missed, cracked or chipped section.
------ deterioration o f paints, if  painted.

7) For asbestos-cement shingles/asphalt siding, check for;
----- lose, missed, tom out or dented sections
----- extensive open joints and deteriorated o f  materials
----- bulged, missed, lose, cracked or chipped section.
----- deterioration o f paints, if painted.

Remarks;
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2.3) Opening- windows; typical photos
Type ;  ( l )  Casement, (2) Sliding, (3) Awing, (4) Jalousie, (5) Others, specify 

Mate rials used; (! )  wooden, (2) Aluminum, (3) Others, Specify

Condi t ions ;  Check for (1) cracked, broken, or missed parts----- , (2) decayed or rotted parts o f wooden materials----- ,
(3) deteriorated or rusted parts o f metallic materials— , (4) unoperational window panes and joiners— , (5) deteriorated 
parts of glazing, shatters, putty and hinges----- , (6) Others, Specify— .

Remarks; --- ----- :------------------- ----------------

2.4) Opening- doors; typical photos
T y p e  ;  (1) External, (2) Internal. (3) Storm. (4) Sliding. (5) Others

Materials used; ( l )  Wooden. (2) Alum inum .(3) Galv. steel. (4) Others, Specify

C o n d i t i o n s  ;  Check for (1) cracked, broken, chipped, missed, loose or delaminated section o f doors, (2) unoperational
hinges, hardware or trims, (3) sagged, rotted, decayed or unoperational joints o f doors----- , (4) decayed and rotted parts
o f wooden materials and rusted or corroded portions of metallic materials and units------ , (5) Others, Specify— .

Remarks;

2.5) Roof, typical photos
Type ; (1) Pitched roof, (2) Flat roof, (3) Others. Specify

Materials used; ( l )  Asphalt, (2) wood shingle, (3) Slate, (4) Tiles, (5) Asbestos, (6) Sheet metals, (7) Others, specify

C o n d i t i o n s  ;  ( l )  If pitched roof is used, check for;
----- sagged, damaged, loose or uneven surface o f the roof
----- inadequate ventilation under the roof deck
----- any type o f damage that can be caused by over-hanging o f trees, or branches
----- cracked, curled, tom out or missed o f asphalt shingles
----- deteriorated or aged parts o f shingles
----- rotted, cracked, chipped, flaking or loose section o f  slate, asbestos-cement, or clay tiles

(2) If flat roof is used, check for;
----- cracked, blistered, eroded or tom out sections
----- ponding o f water or low points where water could accumulate
----- leaking o f rain water into the house
----- uneven surface o f the roof structure and finishing

Remarks;



8

2.6) Gutters/dovm spouts; typical photos
Type ;  ( l )  Built-in, (2) Partial, (3) Full. (4) Others, specify

Materials used; (! )  Aluminum, (2) Copper,(3) Galv. metal, (4) Others, specify

C o n d i t i o n s  ;  Check for (1) blocked, missed, loose joints, or leaking sections o f the gutters and down spouts----- ,
(2)sagged, cracked, broken, or tom  out parts------ , (3) deteriorated, rusted, decayed or rotted parts--------, (4) unoperational
drainage system-----, (5) Others, Specify— .

Remarks;

2.7) Flashing; photos
Special attention at ;  ( ! )  chimney, (2) vents, (3) joints, (4) Parapets, (5) Others, specify

Materials used ; (! )  Aluminum, (2) Sheet metals, (3) Others, specify.

C o n d i t i o n s  ;  Check for (1) any defect on flashing o f vents, parapet walls, TV antennas, or any other roof extension 
items------------- , (2) Others, Specify-------.

Remarks;
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3.0) Conditions in the internal part of the house

3.1) Basement/Crawl spaces; Photos 
Is there a basement and/or a crawl space? y / n , i f y c s .

T y p e  ; (1) livable room, (2) Service room, (3) others, specify

Condi t ions ; Check for (l) any damage which might be caused by scaling, peeling or flaking o f  rendering or painting— ,
(2) sign o f water seepage on construction joints, pipes or on other openings o f  other parts o f  the basement or crawl spaces— ,
(3) stains, wrapped sections, rotted floor joists or rusting on furnace base------ , (4) sign o f mildew and excessive level o f
humidity, dampness, or musty odors------ , (5) extensive cracks and heave or swell o f floor tiles in the basements----------- ,
(6) structural strength o f the foundation walls, posts, floors and wood or steel joists---- , (7) insect or fungal attack-----------,
(8) Others, Specify--- .

Remarks; ----------------------------------------------

3:2) Floors; Photos
Type ; (1) Concrete slab, (2) T&G plank, (3) Others, specify

M a t  6 3fi 3 I s  used; (! )  Concrete finishing, (2) wooden finish, (3) Plastic tiles, (4) Clay tiles, (5) Cement tiles,

(6) Others, specify .

Condi t ions ;  Check for (1) uneven floors that might sagged or bulged or loose floor boards------ , (2) large opening joints
or cracks between floor ami walls------ , (3) cracked and settled areas o f concrete floor slabs— , (4) sign o f insect or fungal
attack on wooden floor bases------ , (5) Others, Specify--------.

Remarks; ----------------------------------------------

3.3) Walls? Photos
T y p e  ;  ( l )  Partition, (2) Interior, (3) Others, specify

Materials used ;  (!)  Plaster finishing, (2) Sheet rock finishing. (3) Others, specify

C o n d i t i o n s  ;  Check for (t )  broken, missed, bulged or loose areas o f  plastering or painting works on walls------ , (2) sign
of water affected portion or stain on the walls, specially in the kitchen and bath rooms------ , (3) extensive cracking or open
joint between window/door and walls------ , (4) missed, loose, cracked or broken section o f trims--------, (5) insect or fungal
attack on wooden materials------ , (6) Others, Specify-------.

Remarks;
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3.4) Ceilings; Photos
T y p e  ;  (1) Flat, (2) Textured, (3) Others, specify

Materials used ;  ( ! )  Plastering, (2) Fiber board, (3) Chipwood, (4) Othets. specify

C o n d i t i o n s  ;  Check for (1) broken, missed, bulged or loose areas o f  plastering or painting works on ceilings------ ,
(2) sign o f water affected portion or stain on the ceilings, specially in the kitchen and bath rooms------ , (3) loose, missing
sagging, peeling or flaking areas o f  ceilings------ , (4) extensive cracking or open joint between ceilings and walls-------,
(5) missed, loose, cracked or broken section o f  trims---- , (6) insect or fungal attack on wooden materials-------,
(7) Others, Specify------ .

Remarks;

3.5) Fire place; Photos
Special attention; If (1) Working, (2) Damper m using. (3) Back smocking. (4) Others, specify 

Materials used; (1) Brick. O ) Stone. (3) Metal. (4) Others.specify

C o n d i t i o n s  ;  Check for (1) cracks, holes, blockage, loose or leaking parts on the chimney------- , (2) any defect on the
parts o f the fire place------ , (3) sign o f back-smoking in the room----- , (4) Others, Specify-------.

Remarks;

3.6) Hardware; Photos
Type ;  ( ! )  Locks, (2) Hinges. (3) Knobs. (4) Handles. (5) Others

Special attention; to ( ! )  Opening direction. (2) Location. (3) Materials. (4) Others, specify

Conditions ;  Check for (1) any damage on the kitchen fixtures, cabinets, or shelves— ,
(2) unoperational cabins, counters, vanity, joiners, locks and other accessories----- ,
(3) Others, Specify------- .
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Remarks;

3.7) Attic; Photos
T y p e  ;  (1) Full, (2) Partial, (3) Crawl, (4) Others, specify

Materials used.;  ( l )  Accessibility, (2) Vapor barrier, (3) Fire stop, (4) Insulation, (5) Water leakage,
(6) Others, specify

C o n d i t i o n s  ;  ( l )  any damage in the in the attic------ , (2) water penetration from the roof— , (3) lack o f vapor barrier
or ventilation in the attic------ , (4) unsafe or hazardous installation----- , (5) Others, Specify— .

Remarks; ----------------------------------------------



12
4.0) Conditions of the installations

4.1) Electrical system; Photos
Special attention to; ( l )  Location of inlet pand type — ,(2) Capacity,— Amp,— Volts, (3) Wiring 

material--------, (5) Adequacy o f services--------- , (6) Adequacy o f wiring/outlet-------, (7) Fuses/circuit breaker-------, (8)

Sw itches----- , (9) Light points--------, (10) Others, specify •

Condi t lOnS ; Check for (1) any visible crack, missing or trayed parts on the service wire installation----- , (2) safe and
secured functioning o f the main distribution board, external outlets, lights, wiring------ , (3) loose, missed or improperly
protected covers fuses, knock out plates, and wires---- , (4) sign o f water leakage or corrosion deposited on installations-------- ,
(5) adequate light points per each room as required---- , (6) outlets and switches,in each room for adequate and safe services-
----- , (7) missing outlets, switches, or cover plates-------, (8) wiring in each room, including basement and attic areas for;
------ loose, cracked or hanging sections
------ open junction boxes ami exposed splices
------ extern ion-cord-outlets.
------ sign o f over loadedness on power, light points, or sockets

Remarks;

4.2) Air-conditioner; Photos
T y p e  ;  (1) Single package(integral)unit, (2) Split system, (3) Others, specify

Kinds of air-conditioner ;  ( l )  Heat p u ny , m  Evaporative cooler, (3) Furnace-mounted cooler,
(4) Others, specify

Capacity ;  ( ! )  Adequate. (2) Fair, (3) Poor. (4) Others, specify

Conditions ;  Check for (1) the normal operation o f  the system---------, (2) sign o f  leakage, mineral deposits and rusting
or corroded areas on the system— , (3) the location o f the system if it is on minimum sun exposure with good ventilation— ,
(4) open joints, sign o f  air leakage and/or bad insulated ducts--, (5) Others, Specify----- .

Remarks;

4.3) Heating; Photos
Type of heating system ;  ( l )  Central heating, (2) Warm air system. (3) Hot water system, (4) Steam 

heating system, (5) Hybrid heating system, (6) Others, specify

Heating supply system; ( l )  Forced, r o  Gravity, (3) Others, specify

C o n d i t i o n s  ;  Check for (1) the type and age o f  the heating system------, (2) the main source o f energy for the system------- ,
(3) proper positioning and function o f  heat supply/registers, radiators and thermostats---- , (4) excessive rusting, metal
flaking, dust or mineral deposits, leakage or licking back o f flam es----- , (5) sagging sections, open joints, inadequate
clearance, corrosion holes on smoke pipes and other apparatus failures---- . (6) Others, Specify------ ,
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Thermostat type; ( l )  Manual, (2) Automatic, (3) Others, specify 

Conditions ;  apply the l is to f  questionnaire which are listed for 'Heating system"

If furnace is used, the Condition is; ( i> G o o d ,a > F a ir ,p )P o o r ( 4 ) others— . 

Remarks; ----------------------------------------------

4.4) Domestic hot water supply ; Photos
Type ;  ( l )  Separate tank unit, (2) Tankless coil from heating system, (3) Others, specify

Types of energy sources ;  ( l)  oU, (2) Gas, (3) Electric, (4) Solar, (5) Others, specify

Capacity ;  (1) Adequate, (2) Fair, (4) Poor, (4) Others, specify

C o n d i  t  i o n s  ;  Check for ( l )  capacity and adequacy o f  the water heater------- , (2) the water heater, if it contains temperature
and pressure relief valve------ , (3) any problem in the hot water supply------ , (4) sign o f corrosion or leakage in the past— ,
(5) Others, Specify— .

Remarks;

4.5) Plumbing installations; Photos
Special attention to /  ( ! )  Water supply, (2) Fixtures, (3) Drainage lines, (4) Others, specify 

Materials of water supply ; (!) Copper, (2) Brass, 0) Iron. (4) Others, specify

C o n d i t i o n s  ; Check for (1) cracked, chipped, stained, deteriorated, or missed units on the water supply system--------,
(2) the type o f inlet pipe materials; if lead is used, check for safety------ , (3) signs o f leakage, patches or corrosion on pipes
or values------- , (4) Others, Specify-------.

Materials o f  fixture types ;  ( l )  Copper, (2) Brass, (3) Iron. (4) Others, specify

C o n d i t i o n s  ;  Check for ( l )  cracked, chipped, stained, deteriorated, or missed parts o f  the fixtures--------, (2) proper
drainage o f sinks, bowls, tubes, or showers------- , (3) signs o f  leakage, patches or corrosion on pipes or values--------,

(4) Others, Specify— — .

Drainage line Materials; ( l )  Copper, m  Galvanized, O ) lead, (4) Cast iron (5) Plastic,
(6) Others, specify

C o n d i t i o n s  ;  Check for (1) cracked, chipped, stained, deteriorated, or missed parts o f  the fixtures--------, (2) proper
drainage o f sinks, bowls, tubes, or showers------- , (3) signs o f leakage, patches or corrosion on pipes or values--------,

(4) Others, Specify------ .

Remarks;
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Waste disposal system; ( l )  Septic, C ) Cesspool, (3) Others, specify

Special attention; to ( l )  Open waste drain, (2) Location, (3) Materials, (4) Others, specify

Condi t ions ;  Check for ( ! )  cracked, chipped, stained, deteriorated, or missed parts o f  the waste disposal system------- ,
(2) proper drainage pipes, vents and valves o f the waste disposal system------- , (3) signs o f leakage, patches or corrosion
on pipes or values------ (4) Others, Specify---------- .

Remarks;
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PART THREE

Appendix .1) DEFECT INSPECTION AND DATA COLLECTION FORMAT

A) GENERAL INFORMATION
1) Property address

2) Owner's name
Address (if different)

Telephone —
3) How many persons live

in your house hold? —
Less than 6 years old —

6 - 1 2  years old —
12 - 18 "
1 8 - 4 0  " "
4 0 - 6 2  " "

More than 62 years old —
4) What is your family 

(monthly) income?
5) What is the source of your

income? Salary —
Social security —
Others —

6) What is your family 
(monthly) expenditure?

Utility —
Fire insurance —
Taxes
Others

7) Type of the house is 
(detached, single family, 
others)

8) The style of the house is 
(split level, simple gabble, 
others)

9) How old is it?
10) How long have you lived 

in this; House
Neighborhood

11) What do you like about your;
House
Neighborhood

12) What don't like about your;
House
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Neighborhood -----------------------

13) What is the condition of 
the house?
1. No need to repair -----------------------
2. Minimum repair -----------------------
3. Extensive remodelling -----------------------
4. Other, Specify. -----------------------

14) If there are complaints by the owner,
please identify

Too small ------------------
No Air-conditioner ------------------
Needs minor repair ------------------
Crime in neighborhood ------------------
Problem on plumbing syst.------------------
Roofing leaking ------------------
Needs new kitchen ------------------
Needs new bath room ------------------
No heat/or poor heat ------------------
Broken windows/or doors ------------------
Needs new elec, wiring ------------------
Needs painting ------------------
Can't afford ------------------
Others, specify ------------------

15) What help (if available) do you need
to get your house fixed up?

Materials ------------------
Loan ------------------
Family help ------------------
Contractors ------------------
Grant ------------------
Others, specify ------------------

16) How much would you pay for fixing
up your house? (monthly) ------------------

17) What would your labor contribution be
if supplied with materials ------------------

18) Some relevant documents of the house
Plans/specifications ------------------
Legal documents ------------------
Taxes/or debts ------------------
Others, specify ------------------

19) Is there a report(s) on previous
property assessments, etc. ------------------

20) Collect pictures and/or sketches of the property.
21) Others
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B) DETAIL ASSESSMENT OF THE CONDITION OF THE PROPERTY
It has to be noted here that, some of the components and/or 

parts of the house (like walls, windows, etc.) may appear more than 
once. Hence, the person who is conducting the field assessment or 
the supervisor has to do the following preparations; (1) repeat the 
listing of the conditions of the property, (2) take pictures, (3) 
have legible sketches, and (4) indicate those components and/or 
parts of the house which have to be assessed, as many times as 
required.

1.0) Condition of the site and appurtenances
1.1) Circulation; Photo(s)

---------------  T y p e  ; (1) walkways, (2) drive ways, (3) Steps/ramps, (4) Others, specify

----  Materials used ;  ( ! )  Concrete, (2) Stone, (3) Asphalt, (4) Brick, (5) Gravel, (6) Others, specify

---------------  Conditions ;  Check for any (1) cracked, missed, eroded, or uneven sectionfs)------ , (2) sign o f settlement or bulging
out portion(s) , (3) inadequate drainage system from the drive ways , (4) Deterioration or wearing out o f pavement
materials and finishing------ , (5) Others, Specify-------.

Remarks;

1.2) Landscaping; photos
Type ;  (!)  Court yard, (2) Lawn, (3) Garden, (4) Playing area, (5) Others, specify

Special attention to ;  ( l )  Drainagc/slopc. (2) Grass, (3) Shrubs, (4) Trees, (5) Flowering plants,
(6) Others, specify

Cond i t l  on S  ;  Check for ( l )  those plants, grasses, flowers, etc. which don’t look healthy and attractive------ ,(2) areas which
have holes, bold spots and eroded sections---- , (3) areas that need replanting, transplanting and/or removal o f trees and
branches which could affect the structures------ , (4) those trees which covered the house and create blockage o f  water and
decay to the house— , (5) Others, Specify— .

Remarks;

1.3) Drainage/grading; photos
---------------  T y p e  ,  (1) Surface run-off, (2) Underground, 3) Others, specify

----  Special attention to; (!) Basement/crawl spaces, (1) Foundation, (3) Septic tank.
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(4) Others, specify

C o n d i t i o n s  ;  Cheek for (! )  the site or lot, if  it is within flooding problem area------- , (2) the land
sloping direction and sign of erosion-----, (3) areas which have holes, bold spots and eroded sections—
— , (4) any drainage problem------ , (5) Others, Specify--------.

Remarks;

1.4) Garage/car port; photos
Type ;  ( l )  Detached garage, (2) Semi-detached, (3) Car port, (4) Others, specify

Special attention to ;  ( ! )  Floor finishing and covering materials, (2) Safety/security. (3) Convenience, 
(4) Proximity, (5) Others, specify

C o n d i t i o n s  ;  Check for (!)  any drainage problem which might be caused by either water seepage or settlement------ ,
(2) problems on structural, finishing, installation or insulation o f the property— , (3) cracked,
broken, eroded or uneven floor areas— , (4) adequate police protection or safety to the property------ , (5) others,Specify.

Remarks;

1.5) Porches/patios; Photos
Type ;  (1) Porch, (2) Patio, (3) Others, specify

Special attention tfo; (!)  Floor finishing and covering materials,
(2) Safety/security, (3) Convenience, (4) Functionality, (5) Others, specify

Conditions ;  Check for (1) cracked, broken, eroded or parts o f the patio/porch----- , (2) settled or bulged portions at the
junction o f  the patio/porch to the main housc,(3) fungal or insect attack on wooden materials o f the patio/porch-------,
(4) others. Specify--------.

Remarks;



5
1.6) Fences/gate; Photos

Materials used ;  ( l )  Wooden fence. (2) Brick wall, (3) Concrete Mode. (4) Othcrs,spetify

C o n d i t i o n s  ;  Check fo r ( l)  cracked, broken, eroded or parts o f  the fences/gate— , (2) settled or bulged portions at the
junction o f  the fence to the gate------ , (3) fungal or insect attack on wooden materials and rusting o f  metallic materials o f
the fence/gate------ , (4) unoperational gate-------, (5)Otherc. Specify--------.

Remarks;
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2.0) Conditions on the external part of the house 

2.1) Foundations; typical Photo(s)
Type ;  (1) Spread foundation, (2) pile foundation, (3) Others, specify

Materials used ;  ( ! )  Concrete, (2) Stone, (3) Brick, (4) concrete block. (5) Others, specify

C o n d i t i o n s  ;  Check for ( ! )  cracked, crumbled, flaked, bulged or other types o f  damage(s) on the foundation walls-----,
(2) lose, missed, cracked or eroded parts on the mortar joints--, (3) any serious structural failure----- , (4) any decayed
or rotted parts on the wooden-support structure------, (5) signs o f settlement or ground movement at the junction o f foundation
walls and the ground------ , (6) any water penetration or drainage to the structure-------, (7) any problem related to near-by
tree----- , (8) Others, Specify-------.

Remarks;

2.2) External wall; typical photos
T y p e  ; (1) Wood stud/ frame structure, (2) Masonry, (3) Others, specify

Mate rials used; ( l )  Bride, (2) stone, (3) Cone, block, (4) wood siding, (5) Asbestos shingle, (6) Stucco,
(7) Others, specify

C o n d i t i o n s  ;  l )  Is there a bulging, bowling or sagging section o f the wall?------------- , (2) Arc the comers vertical and
straight?-----------------,

(3) If the wall material is masonry type, check for;
----- cracked, chipped, loose or missed sections
----- deteriorated, cracked or lose parts o f mortar joint
----- water penetration into the wall
----- cracked, loose, chipped, eroded, missed, broken, or leaking parts o f chimney

(4) If the wall material is frame structure and wood siding, check for;
----- cracked, chipped, lose or missed sections
----- peeling o f paints, missing or warping o f  shingles
----- decayed or rotted sections o f the wall

5) For aluminum/vinyl/siding, check for;
----- lose, missed, tom out or dented sections
----- extensive open joints and deteriorated o f materials

6) For stucco-cement finished walls, check for;
------ bulged, missed, cracked or chipped section.
------ deterioration o f paints, if  painted.

7) For asbestos-cement shingles/asphalt siding, check for;
- —  lose, missed, tom out or dented sections
----- extensive open joints and deteriorated o f materials
----- bulged, missed, lose, cracked or chipped section.
-—  deterioration o f paints, if  painted.

Remarks;



7

2.3) Opening- windows; typical photos
Type ;  (!)  Casement, (2) Sliding, (3) Awing, (4) Jalousie, (5) Others, specify 

Materials used; ( ! )  wooden, (2) Aluminum, (3) Others, Specify

C o n d i t i o n s  ;  Check for ( l )  cracked, broken, or missed parts----- , (2) decayed or rotted parts o f wooden materials----- ,
(3) deteriorated or rusted parts o f  metallic materials----- , (4) unopcraiional window panes and joiners----- , (5) deteriorated
parts o f glazing, shatters, putty and hinges— , (6) Others, Specify----- .

Remarks;

2.4) Opening- doors; typical photos
T y p e  ; (1) External, (2) Internal, (3) Storm, (4) Sliding. (5) Others

Materials u s e d ;  (! )  Wooden, (2) Aluminum. (3) Galv. steel. (4) Others, Specify

C o n d i t i o n s  ;  Check for (1) cracked, broken, chipped, missed, loose or delaminated section o f  doors, (2) unoperational
hinges, hardware or trims, (3) sagged, rotted, decayed or unoperational joints o f  doors----- , (4) decayed and rotted parts
o f wooden materials and rusted or corroded portions of metallic materials and units------ , (5) Others, Specify— .

Remarks;

2.5) Roof, typical photos
Type ;  ( ! )  Pitched roof, (2) Flat roof, (3) Others. Specify

Materials used; ( l )  Asphalt, (2) wood shingle, (3) Slate, (4) T iles, (5) Asbestos, (6) Sheet metals, (7) Others, specify

Conditions ;  ( ! )  If pitched roof is used, check for;
----- sagged, damaged, loose or uneven surface o f the roof
----- inadequate ventilation under the roof deck
----- any type o f damage that can be caused by over-hanging o f trees, or branches
----- cracked, curled, tom out or missed o f  asphalt shingles
----- deteriorated or aged parts o f  shingles
----- rotted, cracked, chipped, flaking or loose section o f slate, asbestos-cement, or clay tiles

(2) If flat roof is used, check for;
----- cracked, blistered, eroded or tom  out sections
----- ponding o f water or low  points where water could accumulate
----- leaking o f rain water into the house
----- uneven surface o f  the roof structure and finishing

Remarks;
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i

2.6) Gutters/down spouts; typical photos
T y p e  ;  (1) Built-in, (2) Partial, (3) Full. (4) Others, specify

Materials used; (!)  Aluminum, (2) Copper,(3) Galv. metal, (4) Others, specify

C o n d i t i o n s  ;  Check for (1) blocked, missed, loose Joints, or leaking sections o f  the gutters and downspouts----- ,
(2)sagged, cracked, broken, or tom  out parts------- , (3) deteriorated, rusted, decayed or rotted parts-------, (4) unoperational
drainage system----- , (5) Others, Specify— .

Remarks; ----------------------------------------------

2.7) Flashing; photos
Special attention at; (! )  chimney, (2) vents. (3) joints, (4) Parapets, (5) Others, specify 

Materials used; ( ! )  Aluminum. (2) Sheet metals, (3) Others, specify.

Condi t ions ;  Check for ( l )  any defect on flashing o f  vents, parapet walls, TV  antennas, or any other roof extension
items------------- , (2) Others, Specify------ .

Remarks;
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3.0) Conditions in the internal part of the house

3.1) Basement/Crawl spaces; Photos 
Is there a basement and/or a crawl space? v / N . i f y e s .

T y p e  ;  ( l )  livable room, (2) Service room, (3) others, specify

C o n d i t i o n s  /  Check for (1) any damage which might be caused by scaling, peeling or flaking o f rendering or painting— ,
(2) sign of water seepage on construction joints, pipes or on other openings o f other parts o f the basement or crawl spaces— ,
(3) stains, wrapped sections, rotted floor joists or rusting on furnace base------ , (4) sign o f mildew and excessive level o f
humidity, dampness, or musty odors------ , (5) extensive cracks and heave or swell o f  floor tiles in the basements----------,
(6) structural strength of the foundation walls, posts, floors and wood or steel joists— , (7) insect or fungal attack--------- ,
(8) Others, Specify—— .

Remarks;

3.2) Floors; Photos
T y p e  ;  ( ! )  Concrete slab, (2) T&G plank, (3) Others, specify

Materials used ;  ( l )  Concrete finishing, (2) wooden finish, (3) Plastic tiles, (4) Clay tiles, (5) Cement tiles,

(6) Others, sp ecify .

Condi t i on S  / Check for (1) uneven floors that might sagged or bulged or loose floor boards------ , (2) large opening joints
or cracks between floor and walls------ , (3) cracked and settled areas o f  concrete floor slabs— , (4) sign o f  insect or fungal
attack on wooden floor bases------ , (5) Others, Specify--------.

Remarks; ----------------------------------------------

3.3) Walls; Photos
T y p e  ; (1) Partition, (2) Interior, (3) Others, specify

Materials used ;  ( l )  Plaster finishing, (2) Sheet rock finishing, (3) Others, specify

Condi t ionS ;  Check for ( l )  broken, missed, bulged or loose areas o f plastering or painting works on walls------ , (2) sign
o f water affected portion or stain on the walls, specially in the kitchen and bath rooms------ , (3) extensive cracking or open
joint between window/door and walls------ , (4) missed, loose, cracked or broken section o f  trims------- , (5) insect or fungal
attack on wooden materials------ , (6) Others, Specify------ .

Remarks;
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3.4) Ceilings; Photos
Type ;  ( l )  Flat. (2) Textured. (3) Others, specify

Materials used ;  ( ! )  Mastering. (2) Fiber board. (3) Chipwood. (4) Others, specify

Conditions } Check for (1) broken, missed, bulged or loose areas o f plastering or painting works on ceilings------ ,
(2) sign o f water affected portion or stain on the ceilings, specially in the kitchen and bath rooms------ , (3) loose, missing
sagging, peeling or flaking areas o f ceilings------ , (4) extensive cracking or open joint between ceilings and walls—— ,
(5) missed, loose, cracked or broken section o f  trims---- , (6) insect or fungal attack on wooden materials-------,
(7) Others, Specify------ .

Remarks;

3.5) Fire place; Photos
Special attention; If ( l )  Working. (2) Damper missing. (3) Back smocking. (4) Others, specify 

Materials used;  ( l )  Brick, (2) Stone. (3) Metal, (4) Others, specify

C o n d i t i o n s  ;  Check for (1) cracks, holes, blockage, loose or leaking parts on the chimney------- , (2) any defect on the
parts o f the fire place------ , (3) sign o f back-smoking in the room----- , (4) Others, Specify-------.

Remarks;

3.6) Hardware; Photos
Type ;  (1) Locks. (2) Hinges. (3) Knobs. (4) Handles. (5) Others

Special attention; to ( ! )  Opening direction, (2) Location. (3) Materials. (4) O then. specify

C o n d i t i o n s  ;  Check for ( l )  any damage on the kitchen fixtures, cabinets, or shelves— ,
(2) unoperational cabins, counters, vanity, joiners, locks and other accessories----- ,
(3) Others, Specify------- .
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Remarks;

3.7) Attic; Photos
T y p e  ;  (1) Full, (2) Partial, (3) Crawl, (4) Others, specify

Materials used.;  ( l )  Accessibility, (2) Vapor barrier, (3) Fire stop, (4) Insulation, (5) Water leakage,
(6) Others, specify

C o n d i t i o n s  ;  (!)  any damage in the in the attic------ , (2) water penetration from the roof— , (3) lack o f vapor barrier
or ventilation in the attic------ , (4) unsafe or hazardous installation----- , (5) Others, Specify— .

Remarks; ----------------------------------------------
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4.0) Conditions of the installations

4.1) Electrical system? Photos
-  Special attention to; ( l )  Location of inkt panel ty p e— ,(2) Capacity,------Amp,----- Volts, (3) Wiring

material------- , (5) Adequacy o f services--------- , (6) Adequacy o f wiring/outlet-------, (7) Fuses/circuit breaker-------, (8)

Sw itches----- , (9) Light points--------, (10) Others, specify .

C o n d i t i o n s  ;  Check for ( l )  any visible crack, missing or trayed pans on the service wire installation----- , (2) safe and
secured functioning o f the main distribution board, external outlets, lights, wiring------ , (3) loose, missed or improperly
protected covers fuses, knock out plates, and wires----- , (4) sign o f  water leakage or corrosion deposited on installations--------,
(5) adequate light points per each room as required— , (6) outlets and switches,in each room for adequate and safe services-
----- , (7) missing outlets, switches, or cover plates-------, (8) wiring in each room, including basement and attic areas for;
------ loose, cracked or hanging sections
------ open junction boxes and exposed splices
------ extension-cord-outlets.
------ sign o f  over loadedness on power, light points, or sockets

Remarks;

4.2) Air-conditioner; Photos
Type ;  (1) Single package(intcgral)unit. (2) Split system, (3) Others, specify

Kinds of air-conditioner ;  ( l)  Heat pump, (2) Evaporative cooler, (3) Furnace-mounted cooler,
(4) Others, specify

Capacity ;  ( l )  Adequate, (2) Fair, (3) Poor, (4) Others, specify

Conditions ;  Check for (1) the normal operation o f the system---------, (2) sign o f leakage, mineral deposits ami rusting
or corroded areas on the system— , (3) the location of the system if  it is on minimum sun exposure with good ventilation— ,
(4) open joints, sign o f air leakage and/or bad insulated ducts— , (5) Others, Specify— .

Remarks;

4.3) Heating; Photos
Type o f  heating system;  (l) Central heating, (2) Warm air system, (3) Hot water system, (4) Steam 

heating system, (5) Hybrid heating system, (6) Others, specify

Heating supply system; ( l )  Forced, m  Gravity, (3) Others, specify

Conditions ;  Check for ( l )  the type and age o f  the heating system------ , (2) the main source o f energy for the system-------,
(3) proper positioning and function o f  heat supply/registers, radiators and thermostats----, (4) excessive rusting, metal
flaking, dust or mineral deposits, leakage or licking back o f flam es---- , (5) sagging sections, open joints, inadequate
clearance, corrosion holes on smoke pipes and other apparatus failures---- , (6) Others, Specify-------.
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Thermostat type ;  m Manual, a) Automatic, (3) Others, specify 

Conditions ;  apply the list o f  questionnaire which are listed for "Heating system"

If furnace is used, the Condition is; (!) Good, a )  Fair, (3) Poor (4) Others— , 

Remarks; --- ------------------------------------------

4.4) Domestic hot water supply ; Photos
Type ;  (1) Separate tank unit, (2) Tankless coil from heating system, (3) Others, specify

Types of energy sources ;  ( ! )  oil. O) Gas. (3) Electric, (4) Solar, (5) Others, specify

Capacity ;  ( l )  Adequate, (2) Fair, (4) Poor, (4) Others, specify

Conditions /  Check for (1) capacity and adequacy of the water heater-------, (2) the water heater, if it contains temperature
and pressure relief valve------ , (3) any problem in the hot water supply------ , (4) sign o f corrosion or leakage in the past------ ,
(5) Others, Specify--.

Remarks; ----------------------------------------------

4.5) Plumbing installations; Photos
Special attention to ;  ( ! )  Water supply, (2) Fixtures, (3) Drainage lines, (4) Others, specify 

Materials of water supply ;  (1) Copper, (2) Brass, (3) Iron, (4) Others, specify

C o n d i t i o n s  ;  Check for (1) cracked, chipped, stained, deteriorated, or missed units on the water supply system------- ,
(2) the type o f  inlet pipe materials; if lead is used, check for safety------ , (3) signs o f leakage, patches or corrosion on pipes
or values------- , (4) Others, Specify-------.

Materials of fixture types ;  ( ! )  Copper. (2) Brass, (3) Iron, (4) Others, specify

C o n d i t i o n s  ;  Check for (1) cracked, chipped, stained, deteriorated, or missed parts o f the fixtures--------, (2) proper
drainage o f sinks, bowls, tubes, or showers--------, (3) signs o f leakage, patches or corrosion on pipes or values--------,

(4) Others, Specify--- .

Drainage line Materials ;  ( l)  Copper, (2) Galvanized, p )  lead, (4) Cast iron (5) Plastic.
(6) Others, specify

C o n d i . t  l O n S  ;  Check for ( ! )  cracked, chipped, stained, deteriorated, or missed parts o f the fixtures--------, (2) proper
drainage o f sinks, bowls, tubes, or showers------- , (3) signs o f leakage, patches or corrosion on pipes or values--------,

(4) Others, Specif/-- .

Remarks;
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Waste disposal system; ( l )  Septic, a) Cesspool, (3) Others, specify

Special attention; to ( l )  Open waste drain, a) Location, (3) Materials, (4) Others, specify

C o n d i t i o n s  ;  Check for (! )  cracked, chipped, stained, deteriorated, or missed parts o f  the waste disposal system------- ,
(2) proper drainage pipes, vents and valves o f the waste disposal system------- , (3) signs o f leakage, patches or corrosion
on pipes or values------- , (4) Others, Specify-------.

Remarks;



Appendix .2) MASPEC.l; A MASTER SPECIFICATION AND COST 1 
ESTIMATION FORMAT

i una Job Cost fetal

fa s t i .  # S p e c i f ic a t io n s  |unit Quantity price M atte Lahore Coat Remark#
'r
% _____ L PLANS AND PGWfTS

r
■i 1.1. EXPENSES FOR DESIGNS OR PLANS * * Hr t * .
r  l
r -

1.Z PERMIT FEES * * *. * •
1

* * * * *
I 1.3. OTHERS i * . -

1
1 -

r Subtotal
i" * SITE AND APPURTENANCE
;________ ( REFER PAGE__ ) *

i ________ 2.1. CIRRCUUmONS * 1 * * * . *
-r ____ ....  I
|r 1

1 1
r .
R
i[ i
ii 1
t |
£ j
i ZZ TOPOGRAPHY /  LANDSCAPING | *  1 * * * *
i________ l .!
r i
1 ________ 1 r i
r l 1
1_____ ___ 1

;{_________ 1
l ________
it________ i
£ _____ ___
it________ i
it________ 2.3. ANNEX SPACES / SERVICES i * * * * *
t ________
i________ 1
IL________ 1
t 1 I
r 1 1
r i 1
i________ 1
t________ i
t _______ i
r ________ i 1
i : ________ i 1

Subtotal 1 i ★
1 -  3 EXTERNAL part of THE HtiUSe i t
r _______ ( REFER PAGE__) j i

t ______ Z1. FOUNDATION | * j * * * *
l________ 1

i 1
t _______ 1 i
r _______ i i 1
r _______ 1 I
c _______ ‘ 1
r i i
t _______ 1 !
t ____________________ _____________________________ !______ i

1 i



3.2. EXTERIOR WALLS

3.2. OPENINGS
kammlbempmcMed)

Z 4 .  R O O F I N G

4l INTERNAL PA^TWTnEMOUSL
I t REFER P*QE---->4.1. BASEMENT.-C RAWL SPACES

4.2. FLOORS



3
4.3. INTERIOR WALUCEIUNG

4.5. FIXTURES /  OTHEHES

SLSCTRCyMfecHAMiCAL iNSTAujMit^B
( RgFEB PAOZ---- )

S.1. ELECTraCAL INSTALLAT1CN

S.2. COOLING / HEATING SYSTEMS

5.3. PLUMBING SYSTEM
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OTHERS

8.1. CLEAN-UP

6.2. SPECIALITIES

Sirto til
GRAND TOTAL

Note:- Regardless of the types of buildings and materials used, this 
specification and cost estimation format will be extremely useful for 
(effectively) evaluating the intended the repairing, replacing, or demolishing 
works and cost estimates of the property. As for the process and utilization of 
this format, we would like you refer the brief descriptions, per the type of 
materials and construction as given in each section and category of the second 
part of this manual . It is also important to refer the and analysis the computer 
program (Quattro Pro) for the detail analysis of cost estimations.

For a detail look, please refer the next model (MASPEC.2) by which we tried 
to asses the cost of Mrs. Munoz's house renovation project.

The space indicated by <*> marks are intended to represent certain
functions of values as shown on the computer program (Quattro Pro)



1Appendix .3) MASPEC.2; A SAMPLE SPECIFICATION AND COST ESTIMATION
ON MRS. MUNOZ'S HOUSE RENOVATION PROJECT

unit J o b  i< ~  . J
Sec t. # S pectT ica tlons On* Q u an tity p ric e  1w a i c. i-abor c. C ost 1Remark# |

i
I 1 PLANS AND PERMITS 1

!
1.1. EXPENSES FOR DESIGNS OR PLANS 1
All teshnteal w v le e s 1 0

1
1 PERMIT FEES 1
BulkMnop#n#k# 800

9 U .  OTHERS
1 MobU# mini #to##ge un# SCO
1 Roll-off * # # # # 290

1 Fmlly participation 0

8
1 Subtotal 1490

V 2 SlTZ ANO APPWXERAMCf:
1 ( REFER PAGE.----)9 2.1. CIRCULATIONS 18 1
1 1
1 !

1
i
i

1
I 1
1 i
8 188
1 1

1
1

i
. . . .

i !
1 18 2.3. ANNEX SPACES / SERVICES !
1 1
M i
| i
1 l
| l

l
1
!

... 1
1
1

Subtotal 1 0
3 EX1EHNAL PARI OF IHE H O u st 1

( REFER PAGE.----)
3.1. F O U N D A T I O N
Pro*troat now foundation for tarmft©*.
N eeds a five yew s warranty. *75

1



2

"3J L  L X  1 E k i u h  iV a l l 5> _

f Structure, flmnrs, pointing, etc. w« be specify here)
A) Frroie n e w  structure pm a p p roved plans. 1_ _ _ _ _ _ _ _ _

Includkig InsulaUan and painting works. 1
T U L  w E  provida matarWa 1

. 2*4walls.16* oc.
- - - - - 1- - - - - - - - i

0 50 50

• R-13 Ban Insulation for w e N  and R-30 for celling 0 SCO 200
- Exterior painting per client color choice 171 0 171

_ _ _ _ _ 1_ _ _ _ _ _ _ _

3.3. OPENINGS
Wlnoewe, cteora. end other rsiotsd fcweel be speofted ) 1
- Install double pane window with bug screen. 1
on w i n d o w s  facing east, west, a n d  south 1 0 50 60

• Install solid cots fro m dooiwlth locked and 1
dead b o #  incaidas sliding glass r a m  patio door 1 0 00 00

_ _ _ _ _ _ _ 1 1 _ _ _ _ _ _ _ _
1—

1
1

-  1
1 3.4. R O O F I N G

1 I'fRod ftrueurm isvwnr.̂  etc. w @  bm wpmdhmd )
• Provide structural roof truss and 1/2* plywood
roof decking as per plan. 0 ICO 1 100

i • Install, 20 years, fiberglass shingle roofing 1 0 0 0
1 •

I
1
1
1
I
I

Subtotal 1 1150
4 INTERNAL PART OP THE H O U SE l

f PEPEA -AGE.......', 1
4.1. BASEMENT/CRAWL SPACES 1

1
1 .

j
1
!

I
1

' 4.2. FLOORS 1
(1 1 - Prepare end oour eom rete, as pet plan and 1
8 1 code requirements, and tnrtafl anchor boh* per
JT j frame’s *pecJncatlons | 1900
T  j - Install Armstrong Exes Ion 1/8", 12*12 vinyl tiles
Ij j In kitchen, (fining area and ballwoom, and
8 I Install Horkon Tempest, or soaiparaWa. 1
§ | carpeting In 6/m g room, haft, bed rooms, closets 1 1000
L _________ J __________________ . . .  _________________________ 1
U  — L --------------------------------------------------------------------------------

1



3

4.3. IN 1 L H iU h  w  A L i J C t i U N U
. Inst a* dry wall shaatfock lltgoughout the house, t
t a p e  and knockdown texture, aeoustlc celling and 400 : 400

- App l y  Interior painting one color, semi-gloas n  kite
b at h room, satln/eggshefl finish for the rest ef the 175 : 17H

- B - 1 3 « i d  R - 3 0  Ban Insulation* 400 3" 400
- Install hollow core Interior doorswlth locking 0 50 50

4.4. A T T I C

I

4 J & T T X T i m M B S / C M n H E R E 2 *
- Install kitchen cabinets, countertops, skim, trim.
r a n g e  h o o d  a n d  toe kick per plan 0 200 200

- Install bat h r o o m  vanity and recessed medicine 0 50 50
cabinet 0 5C 50

- Install shelves with hanger rods

: 1 1 !
Subtotal i 4725

| 6 !
( REFER P A G E . . ) I

6.1. E L E C T R I C A L  I N S T A L L A T I O N I
• Install 10Oamp. electrical service, wire for the I
entire house, switches, and outfets<GFfs in i
kitchen a n d  bat#, a n d  Instafl flght fbmires |
thr oughout the house; labor voksnt., mater. 7 J L | 0

i
1 1 i
1 1 !

I
i!

6.2. C O O L I N G  / H E A T I N G  S Y S T E M S i
- Install a n d  prepare heating /cooling ductwor*
thr ough out, T U L  will Install cooler and furnace 600 3 600

"" .

SJZ, P L U M B I N G  S Y S T E M •
’ •Install a n d  prepare all plumbing lines throughout, l
r for different fbctures, s u c h  as faucet sssembfiss.

i drain lines, valves, etc. 20 2C2 320
r

—

I _ _ _ _ _ _ _ _ _ !_ _ _ _ _ _ _ _Subtotal I 020 1 l



4

6  1 UIHfeKa | |
— ----- . _____ I___________ •

i ______  1 i i J
| 6.1. CLEAN-UP | 1 1
1 1 •

1
1 i S
1 ____________|

«
i
i

A
— ______ J

6.2. SPEOMJTES i ____________!
- TUL'» toteJ tormruciion **#*#Wm #«pen##m i iaooo i

j
1 1 ___________
1 l s
9 i
1 !
3 I ____ i
I I j

1 1 I :
1 Suto%#l 12000 | #
$ GRAND TOTAL l a” 4" !  ____ i
i t t 1 5

N o t e : - The sources for this specifications and cost analysis is the 
report made by one the supervisors of the Housing Department of the Tucson Urban 
League on Mrs. Munoz's house renovation proposal.


