
“Introduction to Real Estate Inspection”.

: The Professional Home Inspection: An Introduction

Topic Objective:

By the end of the topic students will be able to:

 To understand Home inspection

 To understand Home inspection types

 To understand the professional home inspector sources of information

 To understand Advantages of a career in the home inspection business

 To understand reasons a home inspection is performed

Definition/Overview:

Home inspection: A home inspection is a non-invasive examination of the condition of a home,

often in connection with the sale of that home. This is carried out by a home inspector, who

usually has special equipment and training to carry out such inspections. A home inspection

report is then issued by the home inspector. Many home inspectors use home inspection

software.

An inspector will check the roof, basement, heating system, water heater, air-conditioning

system, structure, plumbing, electrical, and many other aspects of buildings looking for improper

building practices, those items that require extensive repairs, items that are general maintenance

issues, as well as some fire and safety issues. Home owners or home buyers often use a home

inspection service before selling or buying their houses. A home inspector conducts a thorough

examination of a home to detect any potential systems or components requiring attention. A

home owner receives a detailed report of the condition of his/her home so that he/she can plan

for needed repairs and upgrades when it is time to make them.

A home inspector is sometimes confused with a real estate appraiser. A home inspector

determines the condition of a structure, whereas an appraiser determines the value of a property.
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Key Points:

1. Home inspection

A home inspection is an examination and observation of the exterior and interior of residential

property, including the grounds, the structure, and the mechanical systems to determine

structural defects, broken or obsolete components, and damage due to water, wear and tear, and

other conditions. A qualified, professional home inspector performs a home inspection. The

home inspection report is a written itemization and detailed summation of the home inspectors

findings with regard to a subject property.

2. Home inspection types

2.1 Pre-delivery inspection

The pre-delivery inspection, which generally applies to newly-built homes, is a real estate

term that means the buyer has the option (or requirement, depending upon how the real

estate contract is written) to inspect the property prior to closing or settlement. These

inspections generally takes place up to a week before a closing, and they generally allow

buyers the first opportunity to inspect their new home. Additionally, the inspection is to

ensure that all terms of the contract have been met, that the home is substantially

completed, and that major items are in working order.

Along with a representative of the builder (generally the construction supervisor or

foreman), the buyers may be accompanied by a home inspector of their choice. Any

noted defects are added to a punch list for completion prior to closing. Often a second

inspection is conducted to ensure that the defects have been corrected.

Many local governments within the United States and Canada require that new-home

builders provide a home warranty for a limited period, and this typically results in home

builders conducting a pre-delivery inspection with the buyer.

In a resale situation, this type of inspection is often termed the "final walk-through", and,

based on the contract's provisions, it allows the buyer the opportunity to inspect the home

prior to closing to ensure that agreed-upon repairs or improvements have been completed.
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3. The professional home inspector sources of information

 local home inspection offices

 state licensing officials

 home inspection organizations

4. Advantages of a career in the home inspection business

 There is a demand for the services of a professional home inspector.

 Part-time or full-time work is possible, including working the hours you choose.

 You do not need long-term training, such as a college degree.

5. Reasons a home inspection is performed

 Every time a home is bought or sold, a professional home inspection is generally required.

 The most frequent request for a home inspection is generally made by parties to the offer to

purchase.

 Sellers may desire that an inspection be performed before placing a property on the market.

: The Home Inspection Business: Youre Office Or Theirs

Topic Objective:

By the end of the topic students will be able to:

 To define and understand operation of the home inspection office

 To define and understand employing staff

 To define and understand professional liability insurance

 To define and understand limited liability companies

 To define and understand corporation

 To define and understand partnerships

 To define and understand the decision to own business
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Definition/Overview:

Home Inspection Business: An inspection of a prospective home done by a professional, soon

after an offer is made, to establish the structural and mechanical integrity of the house.

Key Points:

1. Overview

This topic helps the students focus on how they will enter the home inspection profession. Many

students plan to open their own business but are not familiar with the forms of business

organizations or how to set up and structure the business. Others will attempt to find positions

with other companies to gain needed experience. This topic covers both options and assists

students in analyzing their choices.

2. The decision to own business

 Home inspection businesses may not be hiring new, perhaps inexperienced people.

 Home inspection offers a relatively easy way to start a one-person operation.

 People can work as an independent contractor.

3. Types of business organizations.

1. Prior to opening, determine your form of business organization: sole proprietorship,

partnership, corporation, or Limited Liability Company.

4. Partnerships

A form of business organization owned by two or more partners and created by contract between

the partners. The partners do not have to have the same degree of interest in the partnership or

the same extent of management authority. The partnership contract should contain the procedure

for dividing ownership interest upon the withdrawal, death, or removal of a partner.
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5. Corporation

A taxable legal entity recognized by law, with tax rates separate from individual income tax

rates. Corporations offers certain tax advantages as well as protects the business owner from

personal liability

6. Limited liability companies

Two or more persons may combine the most favorable attributes of both partnerships and

corporations.

7. Professional liability insurance

Professional liability insurance covers individuals and business organizations (discussed

previously) for claims made by third parties; for example, the homeowner, or lender alleging

negligence in the performance of a professional service. Errors and omissions insurance (known

as E&O) is a form of professional liability insurance that covers claims for negligence alleged

during the course of professional service and is generally billed annually.

8. Employing staff

 The most important distinctions between an employee and an independent contractor

employment arrangement is that independent contractors do not receive a set salary on any

regular basis as do employees, do not work set hours, and must provide their own tools and

equipment.

 The advantage for the business owner is that the independent contractor receives pay for hours

worked; whereas an employee on a fixed salary must be paid whether he is on assignment or not.

 Generally, independent contractors are paid a set fee per job or on a commission basis.

9. Operation of The Home Inspection Office

 Check on licensure requirements and make sure you are in compliance.

 Take a close look at the financial picture.

 Open a bank account.

 Decide on a business name.

 Assemble your furniture, equipment, and tools.

 Have stationery and business cards printed.
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 Have attorney draw the required contracts for your clients and employees, including the pre-

inspection agreement form and employee or independent contractor forms.

 Investigate referral possibilities.

In Section 2 of this course you will cover these topics:
Land Use Regulations

Home Inspection Procedure And Reporting

You may take as much time as you want to complete the topic coverd in section 2.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Land Use Regulations

Topic Objective:

By the end of the topic students will be able to:

 To define and understand functions land use regulations

 To define and understand private land use controls: deed restrictions

 To define and understand public land use controls

 To define and understand zoning issues

 To define and understand classifications of zoning land use

 To define and understand local land use planning

 To define and understand and use and the environment

 To define and understand multiple examples of suburban land use
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Definition/Overview:

Land Use Regulations: Land Use Regulations is the term used for a branch of public policy

which encompasses various disciplines which seek to order and regulate the use of land in an

efficient and ethical way. Despite confusing nomenclature, the essential function of land use

planning remains the same whatever term is applied. The Canadian Institute of Planners offers a

definition that: "[Land use] planning means the scientific, aesthetic, and orderly disposition of

land, resources, facilities and services with a view to securing the physical, economic and social

efficiency, health and well-being of urban and rural communities"

Key Points:

1. Overview

The home inspector does not necessarily have direct involvement with land-use issues. However,

the well-informed inspector should know how land is controlled. Issues such as deed restrictions,

zoning, variances, and easements should be part of every home inspectors vocabulary. Building

codes also play a large part in controlling the use of land and real property. Although home

inspectors are not code enforcers, a familiarity with how the building code system works and

how it is enforced is extremely relevant.

2. Functions Land Use Regulations

At its most basic level land use planning is likely to involve zoning and transport infrastructure

planning. In most developed countries, land use planning is an important part of social policy,

ensuring that land is used efficiently for the benefit of the wider economy and population as well

as to protect the environment.

Land use planning encompasses the following disciplines:

 Architecture

 Environmental planning

 Landscape architecture
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 Regional Planning

 Spatial planning

 Sustainable Development

 Transportation Planning

 Urban design

 Urban planning

 Urban Renaissance

 Urban renewal

Architecture, urban design, urban planning, landscape architecture and urban renewal usually

address the selection of physical layout, scale of development, aesthetics, costs of alternatives

and selection of building materials and impact upon landscape and species.

Environmental planning, will often address the implications of development and plans upon the

environment, for example Strategic Environmental Assessment. At the very local level

environmental planning may imply the use of tools to forecast impacts of development decisions,

including roadway noise, and pollution, surface runoff and flooding assessments.

Because of the many disciplines and knowledge domains involved, land use planners are

increasingly making use of Information Technology, such as Geographic Information Systems,

and Spatial Decision Support Systems, to assist with analysis and decision-making.

3. Private Land Use Controls: Deed Restrictions

 Deed restrictions are in the form of covenants or conditions. These restrictions, or covenants, run

with the land (move with the title in any subsequent deed).

 The Residential Subdivision

o Land is divided into lots for development.
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o A subdivision map that shows a rendering of the lots, their sizes, and where they will be situated

on the property is called a plat.

o Setback requirements are specified distances from the front property line to the building line, as

well as from the interior property lines.

4. Public Land Use Controls

Police power empowers government to fulfill its responsibility to provide for the public health,

safety, and welfare of its citizens .The power of taxation is one of the inherent burdens on private

ownership of land; local government constitutes a specific lien against the real estate. Eminent

domain is the power of the government or its agencies to take private property for public use;

taking of property under the power of eminent domain is called condemnation. If there are no

located heirs or creditors, the state uses its power of escheat and the property goes to the state.

Easement right does not own or possess the land where the easement lies.

 The easement owner merely owns the right to use or have access to the land; ingress and egress.

 a public utility is a type of easement in gross. An example is an electric line running underground

through subdivisions.

 The common terminology for easement is right-of-way.

5. Zoning issues

It is concerns the prisoner portion of RLUIPA only. The court explicitly declined to extend the

ruling to zoning cases. The Court has yet to hear and rule on the zoning section of the Act.

Section (a) of RLUIPA provides:

 General rule: No government shall impose or implement a land use regulation in a manner that

imposes a substantial burden on the religious exercise of a person, including a religious assembly

or institution, unless the government can demonstrate that imposition of the burden on that

person, assembly or institution

o is in furtherance of a compelling governmental interest; and

o is the least restrictive means of furthering that compelling governmental interest.

 Scope of Application. This subsection applies in any case in which

o The substantial burden is imposed in a program or activity that receives Federal financial

assistance, even if the burden results from a rule of general applicability; or
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o the substantial burden affects, or removal of that substantial burden would affect, commerce with

foreign nations, among the several States, or with Indian tribes, even if the burden results from a

rule of general applicability; or

o the substantial burden is imposed in the implementation of a land use regulation or system of

land use regulations, under which a government makes, or has in place formal or informal

procedures or practices that permit the government to make, individualized assessments of the

proposed uses for the property involved.

Currently being litigated is the conflict RLUIPA presents relating to municipalities' zoning and

regulating rights. Through RLUIPA, Congress has expanded religious accommodations to a

point where it appears to restrict municipalities' zoning power. Arguably, RLUIPA gives

religious landowners a special right to challenge land use laws which their secular neighbors do

not have. Even if a zoning law is void of discrimination Congress would have strict scrutiny

apply to the city's regulation.

6. Classifications of Zoning land use

Classification might be R-1 for prime single family; R-2 for a mix of single family and multi-

family; R-3 might be a mix of high-rise apartments, other rental properties, and privately owned,

single-family homes.

 Residential zones

 Commercial zones

 Industrial zones

 Vacant land

 Agricultural zone

 Public open space

7. Local Land Use Planning

Land use is the human modification of natural environment or wilderness into built environment

such as fields, pastures, and settlements. The major effect of land use on land cover since 1750

has been deforestation of temperate regions. More recent significant effects of land use include

urban sprawl, soil erosion, soil degradation, salinization, and desertification. Land-use changes,

together with use of fossil fuels, are the major anthropogenic sources of carbon dioxide, a
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dominant greenhouse gas. It has also been defined as "the total of arrangements, activities, and

inputs that people undertake in a certain land cover type

8. Land use and the environment

Land use and land management practices have a major impact on natural resources including

water, soil, nutrients, plants and animals. Land use information can be used to develop solutions

for natural resource management issues such as salinity and water quality. For instance, water

bodies in a region that has been deforested or having erosion will have different water quality

than those in areas that are forested.

9. Multiple examples of suburban land use

According to a report by the United Nations' Food and Agriculture Organisation, land

degradation has been exacerbated where there has been an absence of any land use planning, or

of its orderly execution, or the existence of financial or legal incentives that have led to the

wrong land use decisions, or one-sided central planning leading to over-utilization of the land

resources - for instance for immediate production at all costs. As a consequence the result has

often been misery for large segments of the local population and destruction of valuable

ecosystems. Such narrow approaches should be replaced by a technique for the planning and

management of land resources that is integrated and holistic and where land users are central.

This will ensure the long-term quality of the land for human use, the prevention or resolution of

social conflicts related to land use, and the conservation of ecosystems of high biodiversity

value.

: Home Inspection Procedure And Reporting

Topic Objective:

By the end of the topic students will be able to:

 To define and understand gaining experience of home inspection

 To define and understand tools of the trade

 To define and understand home inspection procedure

 To define and understand examining the property
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 To define and understand the home inspection reportfour types

 To define and understand disclaimer

Definition/Overview:

Home Inspection Procedure: Each inspector should develop a consistent method of conducting

inspections of traveling exhibitors while in travel status that ensures that the inspection is

thorough and accurate.

Key Points:

1. Overview

This topic reviews the prospective inspector needs to get ready. This topic examines the basic

tools needed and what they do and discuss the various forms and reports that a home inspector

uses in her everyday practice. The topic also looks at how to effectively communicate with both

the clients and the property owner.

2. Gaining Experience of Home Inspection

 Practice performing several home inspections before you receives compensation.

 Learn from others.

 Electricians, plumbers, carpenters, and heating and cooling technicians are excellent sources of

information for their respective fields.

3. Tools Of The Trade

3.1 Measuring tapes

A measuring tape is a flexible form of ruler. It consists of a ribbon of cloth, plastic, fiber

glass, or metal strip with linear-measurement markings with metric units and sometimes
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additionally imperial units. It is a common measuring tool. Its flexibility allows for a

measure of great length to be easily carried in pocket or toolkit and permits one to

measure around curves or corners. Today it is ubiquitous, even appearing in miniature

form as a keychain fob, or novelty item. Surveyors use tape measures in lengths of over

100 m (300+ ft). ==Uses== HI MR. Storrs Tape measures that were intended for use in

tailoring or dressmaking were made from flexible cloth or plastic. Today, measuring

tapes made for sewing are made of fiberglass, which does not tear or stretch as easily.

Measuring tapes designed for carpentry or construction often use a stiff, curved metallic

ribbon that can remain stiff and straight when extended, but retracts into a coil for

convenient storage. This type of tape measure will have a floating tang on the end to aid

measuring. The tang will float a distance equal to its thickness, to provide both inside and

outside measurements that are accurate. A tape measure of 25 or even 100 feet can wind

into a relatively small container.

The design on which most modern spring tape measures are built was patented by a New

Haven, Connecticut resident called Alvin J. Fellows on 14 July 1868. According to the

text of his patent, Fellows' tape measure was an improvement on other versions

previously designed.

3.2 Binoculars

Binocular telescopes, or binoculars (also known as field glasses), are two identical or

mirror-symmetrical telescopes mounted side-by-side and aligned to point accurately in

the same direction, allowing the viewer to use both eyes (binocular vision) when viewing

distant objects. Most are sized to be held using both hands, although there are much

larger types.

Unlike a monocular telescope, a binocular gives users a three-dimensional image: the two

views, presented from slightly different viewpoints to each of the viewer's eyes, produce

a merged view with depth perception. There is no need to close or obstruct one eye to

avoid confusion, as is usual with monocular telescopes.
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3.3 High-end flashlights

High end lights often go for as much as several hundreds of pounds/euros/dollars. Using

metals such as titanium, steel, or even silver, and often being limited in production they

often end up as collector's items trading at many times their original sales price. Such

flashlights are very advanced, using special batteries, have adjustable brightness levels,

waterproof ratings, and are very bright. As a unique example of a high end manufacturer,

with non-cylindrical, unique design, Lumencraft was one of the first manufacturers to

create designs that cater more towards a higher end design and art-conscious market

rather than the tactical military and law enforcement markets.

3.4 Gas leak detector

Gas leak detection is the detection of gas leaks with apparatus like catalytic/infrared point

sensors and IR open path sensors, more recent detection methods include Ultrasonic Gas

Leak Detectors.

In order to detect gas leaks with traditional methods, the gas itself must either be in close

proximity to the detector or within a pre-defined area. Outdoor environmental conditions

such as changing wind directions and quick dispersion of a potential gas cloud, which can

be found e.g. on an offshore platform, can result in undetected gas leaks, leading to

extremely dangerous situations.

An alternative to these traditional detection methods is ultrasonic gas leak detectors. This

detection method often use a microphone technology; which detect outdoor leaks by

sensing the distinct high frequency ultrasound emitted by all high pressure gas leaks,

meaning that the gas does not have to reach the sensor just the sound of the gas leak.
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Basic detection can be accomplished using semiconductor gas detection. The

semiconductor sensor method can be used for a variety of gases including combustible,

toxic, and refrigerant gases. Semiconductor gas detectors are very economical and have a

lifespan of 5 to 8 years however they are prone to cross sensitivity.

3.5 Moisture meter

Moisture meters are used to measure the percentage of water in a given substance. This

information can be used to determine if the material is ready for use, unexpectedly wet or

dry, or otherwise in need of further inspection.

3.6 Thermometer

The thermometer is a device that measures temperature or temperature gradient using a

variety of different principles; it comes from the Greek roots thermo, heat, and meter, to

measure. A thermometer has two important elements: the temperature sensor (e.g. the

bulb on a mercury thermometer) in which some physical change occurs with temperature,

plus some means of converting this physical change into a value (e.g. the scale on a

mercury thermometer). Industrial thermometers commonly use electronic means to

provide a digital display or input to a computer.

Thermometers can be divided into two groups according to the level of knowledge about

the physical basis of the underlying thermodynamic laws and quantities. For primary

thermometers the measured property of matter is known so well that temperature can be

calculated without any unknown quantities. Examples of these are thermometers based on

the equation of state of a gas, on the velocity of sound in a gas, on the thermal noise

voltage or current of an electrical resistor, and on the angular anisotropy of gamma ray

emission of certain radioactive nuclei in a magnetic field.

3.7 On-site equipment

o computer and accompanying software

o printer

o telephone equipment including answering machine, beeper, and/or cell phone
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o fax machine and a separate fax number

o business forms, including the pre-inspection agreement, client information form, invoices,

receipts, and inspection reports

o office furniture, including filing cabinet, desk and chair, lighting, and a few chairs or couch for

visitors

4. Home Inspection Procedure

4.1 Initial contact/client information form should include

o date of the referral

o name, billing address, telephone number, and optional e-mail address of the client

o name, billing address, phone number, and optional e-mail address of the property owners

o address of the subject property including the town, city, county

o brief description of the property

o purpose of the inspection

o approximate square footage of the property

o information about whether other areas of the property, such as the swimming pool, septic system,

well, etc., require inspection

o whether the subject property is inhabited or vacant

o whether the utilities are turned on or not; if the property owner has moved and no one has

authority to turn on the utilities at the time of the inspection, the property can be

inspectedaddress any problems uncovered during the inspection, a certain sum of money is

placed in escrow at the closing pending completion of the inspection report

o any concerns or questions that the clients have about the property

o how the client will be billed

o the required completion date for the inspection

o when payment is due

o the method of payment

4.2 Once the above information is obtained, the home inspector can present the client a

price for the work if the inspector feels he has enough information.

o Require an initial down payment and inform the client the remaining balance is due either

immediately prior to or after the inspection.
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4.3 When the client makes the initial contact a pre-inspection agreement must be signed

prior to the performance of the inspection.

o Pre-inspection agreement is a contract that protects both the home inspector and the client;

explains the scope of the inspection, what is included, what is not; defines procedures for

addressing any dispute that may arise

5. Examining The Property

 You must have a method of proceeding in all cases.

 Look at the site and observe how the property is situated on the site.

 Check the well and septic system if that is part of the inspection.

 Examine the roof either by walking it or viewing it with ladder and binoculars; check the garage.

 After a thorough inspection of the exterior, go inside the house.

 Work your way down through the walls, doors, and windows.

 Check the attic.

 Go into the basement.

 Three hours is generally a minimum timeframe for a typical 34 bedroom single family home.

6. The Home Inspection ReportFour Types

 Client may decide upon the form of report used; lenders may require a written narrative report

 Checklist home inspection reporta systemized itemization of the various components of a

property generally organized into sections that allow the professional home inspector to check

off inspected property components as well as comment on any specific problems

o A checklist should be used during the inspection whether or not it is the final report form.

o If the clients are present, the checklist demonstrates that the inspector is methodically examining

the property.

 Rating system home inspection reporta report generated by a professional home inspector. It uses

numerical evaluation on a scale of, for example 15, to define the condition of the property

component.

 Narrative home inspection reporta report written in paragraph form by a professional home

inspector as a result of the inspectors observation and opinion of the condition of a subject

property.
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 Narrative report with checklist or rating systema fuller report. For further verification of its

findings, many home inspectors affix the checklist or rating system from the actual home

inspection to the narrative report.

 Home inspection report addendum

7. Disclaimer

Documents the scope of the inspection; what is included and what is not; and specifically states

the items that are omitted from the report, including opinions as to structural and design issues,

building code compliance, and environmental problems

 The final inspection report

o report itself should not be overly technical

o should not be delivered until the inspector has been paid in full for his services

o a copy of the report should be kept by the inspector for his files, along with copies of all items

attached to the report

o inspection report is a confidential document for the client

 Liabilities of report writing

o Accuracy, honesty, and a thorough inspection of the property will help protect you from liability

issues.

o statute of limitationsa state-specific law that sets the timeframe for commencing a lawsuit,

beginning with the date of the alleged incident or wrongdoing. Home inspectors must maintain

files according to the number of years stated in the statute in case a lawsuit should arise.

o home inspection report as a marketing tool

o Home inspectors should also have folders professionally printed up.

In Section 3 of this course you will cover these topics:
Inspecting The Site

Inspecting The Exterior

You may take as much time as you want to complete the topic coverd in section 3.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.
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If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Inspecting The Site

Topic Objective:

By the end of the topic students will be able to:

 To define and understand inspection

 To define and understand topography of a site

 To define and understand drainage and grading

 To define and understand groundwater

 To define and understand water table

 To define and understand footing drain tile

 To define and understand floodplains

 To define and understand landscaping

 To define and understand retaining walls

 To define and understand types of retaining walls

 To define and understand walkways, driveways, and other paved and masonry areas

 To define and understand steps and stoops

 To define and understand inspecting the stairway

 To define and understand patios, porches, attached decks, and balconies

Definition/Overview:

Site inspection: Site inspection is generally the first task of the home inspector. Some of the

problems with the structure itself can be traced back to problems with the site. The inspection of

the site cannot be minimized. It is equal in importance to the components inside the structure

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

19
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

1. Inspection

In inspection is, most generally, an organized examination or formal evaluation exercise. It

involves the measurements, tests, and gauges applied to certain characteristics in regard to an

object or activity. The results are usually compared to specified requirements and standards for

determining whether the item or activity is in line with these targets. Inspections are usually non-

destructive.

Non-Destructive Examination (NDE) or Non-Destructive Testing (NDT) describe a number of

technologies used to analyze materials for either inherent flaws or damage from use. Some

common methods are visual, Liquid or Dye Penetrant, Magnetic Particle, Radiography,

Ultrasonics, eddy Current, Acoustic Emission and Thermography. In addition, many non-

destructive inspections can be performed by a precision scale, or when in motion, a

checkweigher.

A surprise inspection tends to have different results than an announced inspection. Leaders

seeking to discover how well lower echelons in their organization are typically doing sometimes

drop in unannounced to see what is going on and what conditions are. When an inspection is

scheduled in advance, it gives people a chance to cover up or fix mistakes. A surprise inspection,

therefore, gives inspectors a better picture of the typical state of the inspected object than an

announced inspection.

2. Topography of a Site

The topography of the land is its physical features and contours. A major characteristic of land is

its immobility. Appurtenances are the ownership rights that are a natural consequence of owning

the property.
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The topography of an area can also mean the surface shape and features them. In a broader sense,

topography is concerned with local detail in general, including not only relief but also vegetative

and human-made features, and even local history and culture. This meaning is less common in

America, where topographic maps with elevation contours have made "topography" synonymous

with relief. The older sense of topography as the study of place still has currency in Europe.

Topography specifically involves the recording of relief or terrain, the three-dimensional quality

of the surface, and the identification of specific landforms. This is also known as

geomorphometry. In modern usage, this involves generation of elevation data in electronic form.

It is often considered to include the graphic representation of the landform on a map by a variety

of techniques, including contour lines, Hypsometric tints, and relief shading.

3. Drainage And Grading

Surface drainage is one of the first considerations in preparing a site for construction. Proper

grading must ensure that surface water is directed away from the foundation. Proper drainage

around the structure will prevent wet basements, frost heaving problems, and the build-up of

hydrostatic pressure on basement floors, banks, and any retaining walls. Water erosion results

from the removal of soil material by flowing water. The first task of the home inspector is to

walk the perimeter of the building site and structure to check that the site is graded away from

the foundation. Drainage problems are some of the main sources of trouble that a home inspector

may encounter. A slope is land surface that is graded on an angle. Soil quality and grading of

land comprises:

 Soil textures include varying mixtures of sand, silt, loam, and clay.

 Soil permeability is the ability of the soil to absorb water.

 Soil that is either predominantly composed of clay or sand is problematic.

 Clay soil can actually lift the areas under the foundation above grade.

 Sandy soil can become extremely heavy during a wet period, causing dangerous hydrostatic

pressure against the foundation wall.

4. Groundwater

The water table is the level at which the ground water pressure is equal to atmospheric pressure.

It may be conveniently visualized as the 'surface' of the ground water in a given vicinity. It
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usually coincides with the phreatic surface, but can be many feet above it. As water infiltrates

through pore spaces in the soil, it first passes through the zone of aeration, where the soil is

unsaturated. At increasing depths water fills in more spaces, until the zone of saturation is

reached. The relatively horizontal plane atop this zone constitutes the water table. A sustainable

amount of water within a unit of sediment or rock, below the water table, in the phreatic zone is

called an aquifer. The ability of the aquifer to store groundwater is dependent on the primary and

secondary porosity and permeability of the rock or soil.

5. Water Table

Groundwater is water located beneath the ground surface in soil pore spaces and in the fractures

of lithologic formations. A unit of rock or an unconsolidated deposit is called an aquifer when it

can yield a usable quantity of water. The depth at which soil pore spaces or fractures and voids in

rock become completely saturated with water is called the water table. Groundwater is recharged

from, and eventually flows to, the surface naturally; natural discharge often occurs at springs and

seeps, and can form oases or wetlands. Groundwater is also often withdrawn for agricultural,

municipal and industrial use by constructing and operating extraction wells. The study of the

distribution and movement of groundwater is hydrogeology, also called groundwater hydrology.

Typically, groundwater is thought of as liquid water flowing through shallow aquifers, but

technically it can also include soil moisture, permafrost (frozen soil), immobile water in very low

permeability bedrock, and deep geothermal or oil formation water. Groundwater is hypothesized

to provide lubrication that can possibly influence the movement of faults. It is likely that much of

the Earth's subsurface contains some water, which may be mixed with other fluids in some

instances. Groundwater may not be confined only to the Earth. The formation of some of the

landforms observed on Mars may have been influenced by groundwater. There is also evidence

that liquid water may also exist in the subsurface of Jupiter's moon Europa.

 Groundwater beneath the surface of the earth can be collected with wells, tunnels, or drainage

galleries.

 The water table is the uppermost boundary of the groundwater.

 Wetlands are areas of land where the water table is either at or near the surface most of the time.

 The main problem with a high water table is that it can cause hydrostatic pressure on the floor

slab.
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6. Footing drain tile

Footing drain tileused around concrete or masonry foundations enclosing habitable or usable

space, below grade

 Footing drain tile is composed of various materials, including clay, porous concrete, perforated

corrugated steel, or bell and spigot concrete.

 Drain tiles are found in most new construction.

7. Floodplains

Floodplains are low, flat, periodically flooded lands adjacent to river, lakes, and oceans and are

subject to geomorphic (land shaping) and hydrolic (water flow) processes.

8. Landscaping

 Landscaping refers to any activity that modifies the visible features of an area of land, including

but not limited to:

 living elements, such as flora or fauna; or what is commonly referred to as Gardening, the art and

craft of growing plants with a goal of creating a beautiful environment within the landscape.

 natural elements such as landforms, terrain shape and elevation, or bodies of water;

 human elements such as structures, buildings, fences or other material objects created and/or

installed by humans; and

 abstract elements such as the weather and lighting conditions.

 Plantings can conceal unsightly areas, serve as a noise barrier, define certain spaces, prevent soil

erosion, and remove pollutants from the area.

 Flower and shrub beds should be graded away from foundation wall.

 The placement of the structure on the property determines which areas of the house receive

sunlight at different times of day.

Landscaping is both science and art, and requires good observation and design skills. A good

landscaper understands the elements of nature and construction, and blends them accordingly.

9. Retaining Walls

A retaining wall is a structure that holds back soil or rock from a building, structure or area.

Retaining walls prevent downslope movement or erosion and provide support for vertical or
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near-vertical grade changes. Cofferdams and bulkheads, structures that hold back water, are

sometimes also considered retaining walls. Retaining walls are generally made of masonry,

stone, brick, concrete, vinyl, steel or timber. Once popular as an inexpensive retaining material,

railroad ties have fallen out of favor due to environmental concerns. Segmental retaining walls

have gained favor over poured-in-place concrete walls or treated-timber walls. They are more

economical, easier to install and more environmentally sound.

10. Types of retaining walls

9.1 Gravity

Gravity walls depend on the weight of their mass (stone, concrete or other heavy

material) to resist pressures from behind and will often have a slight 'batter' setback, to

improve stability by leaning back into the retained soil. For short landscaping walls, they

are often made from mortarless stone or segmental concrete units (masonry units). Dry-

stacked gravity walls are somewhat flexible and do not require a rigid footing in frost

areas.

Earlier in the 20th century, taller retaining walls were often gravity walls made from

large masses of concrete or stone. Today, taller retaining walls are increasingly built as

composite gravity walls such as: geosynthetic or with precast facing; gabions (stacked

steel wire baskets filled with rocks); crib walls (cells built up log cabin style from precast

concrete or timber and filled with soil); or soil-nailed walls (soil reinforced in place with

steel and concrete rods).

9.2 Sheet piling

Sheet pile walls are often used in soft soils and tight spaces. Sheet pile walls are made out

of steel, vinyl, fiberglass or plastic sheet piles or wood planks driven into the ground.

Structural design methods for this type of wall exist but these methods are more complex

than for a gravity wall. As a rule of thumb: 1/3 third above ground, 2/3 below ground.

Taller sheet pile walls usually require a tie-back anchor, or "dead-man" placed in the soil

some distance behind the wall face, that is tied to the wall face, usually by a cable or a

rod. Anchors must be placed behind the potential failure plane in the soil.
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Proper drainage behind the wall is critical to the performance of retaining walls. Drainage

materials will reduce or eliminate the hydrostatic pressure and increase the stability of the

fill material behind the wall, assuming that this is not a retaining wall for water.

9.3 Cantilevered

Prior to the introduction of modern reinforced-soil gravity walls, cantilevered walls were

the most common type of taller retaining wall. Cantilevered walls are made from a

relatively thin stem of steel-reinforced, cast-in-place concrete or mortared masonry (often

in the shape of an inverted T). These walls cantilever loads (like a beam) to a large,

structural footing, converting horizontal pressures from behind the wall to vertical

pressures on the ground below. Sometimes cantilevered walls are butressed on the front,

or include a counterfort on the back, to improve their stability against high loads.

Buttresses are short wing walls at right angles to the main trend of the wall. These walls

require rigid concrete footings below seasonal frost depth. This type of wall uses much

less material than a traditional gravity wall.

9.4 Anchored

This version of wall uses cables or other stays anchored in the rock or soil behind it.

Usually driven into the material with boring, anchors are then expanded at the end of the

cable, either by mechanical means or often by injecting pressurized concrete, which

expands to form a bulb in the soil. Technically complex, this method is very useful where

high loads are expected, or where the wall itself has to be slender and would otherwise be

too weak.

9.5 Soil nailing

Soil nailing is a technique in which soil slopes, excavations or retaining walls are

reinforced by the insertion of relatively slender elements - normally steel reinforcing

bars. The bars are usually installed into a pre-drilled hole and then grouted into place or

drilled and grouted simultaneously. They are usually installed untensioned at a slight

downward inclination. A rigid or flexible facing (often sprayed concrete) or isolated soil

nail heads may be used at the surface.
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9.6 Soil-strengthened

A number of systems exist that do not simply consist of the wall itself, but reduce the

earth pressure acting on the wall itself. These are usually used in combination with one of

the other wall types, though some may only use it as facing (i.e. for visual purposes).

9.7 Gabion meshes

This type of soil strengthening, often also used without an outside wall, consists of wire

mesh 'boxes' into which roughly cut stone or other material is filled. The mesh cages

reduce some internal movement/forces, and also reduce erosive forces.

9.8 Mechanical stabilization

Mechanically stabilized earth, also called MSE, is soil constructed with artificial

reinforcing via layered horizontal mats (geosynthetics) fixed at their ends. These mats

provide added internal shear resistance beyond that of simple gravity wall structures.

Other options include steel straps, also layered. This type of soil strengthening usually

needs outer facing walls (S.R.W.'s - Segmental Retaining Walls) to affix the layers to and

vice versa.

The wall face is often of precast concrete units that can tolerate some differential

movement. The reinforced soil's mass, along with the facing, then acts as an improved

gravity wall. The reinforced mass must be built large enough to retain the pressures from

the soil behind it. Gravity walls usually must be a minimum of 50 to 60 percent as deep

or thick as the height of the wall, and may have to be larger if there is a slope or

surcharge on the wall.

11. Walkways, Driveways, And Other Paved And Masonry Areas

 Asphalt or concrete is most often used for driveways and walkways.

 Brick or gravel, or nothing but packed soil are other materials used for driveways.

 Inspecting driveways and walkways

o Poured concrete walkways and driveways may crack, crumble, or heave over time.
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o Asphalt may develop cracks, ruts, or holes.

o Walkways and driveways left in disrepair can cause individuals to trip and are a safety hazard.

12. Steps and Stoops

 A stair is composed of three main parts: the tread, the riser, and the stringer.

o A riser is the vertical area of the step that supports the tread.

o The tread is the horizontal surface of the stair.

o The stringer or carriage supports the structure.

o The space between the stair and the overhang is called the headroom.

o Spacing of the balusters should be spaced four inches apart so that children cannot poke their

heads through.

13. Inspecting the stairway

 Outdoor stairways are composed of brick, poured concrete, pressure treated lumber, or a

combination.

 Stair rails should be inspected for stability and conditions of the rail itself.

14. Patios, Porches, Attached Decks, And Balconies

 Patios are a safety hazard if they are cracked or have ruts, holes, or pieces broken off the edges.

o The slab of the patio should meet the surrounding vegetation without causing an unforeseen trip

hazard.

 Porches are composed of a roof, support columns, floor, and crawl space.

 Inspecting the porch

o Examine the crawl space to evaluate the condition of the floor joist and bearing beams, checking

for wood rot and decay.

o Look for surface cracks if the material is wood or concrete, loose mortar if the material is brick

or concrete block, and rot and deterioration to wood or brick posts or columns.

o The crawl space under the porch, if accessible, should be inspected for decaying floor joists and

negative moisture conditions that can cause mold and rot the porch materials.

 Decks are generally constructed from pressure treated wood.

o A deck has its own concrete footing.
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o A girder is positioned horizontally across the posts and carries the load of the floor joists.

 Inspecting the deck

o The deck floor should contain spaces wide enough to allow water to seep through so that it does

not pool on the deck and rot the wood.

o The inspector should check for signs of wood rot, fungus, and other moisture problems under the

deck.

o Posts should be securely fastened to the footing and not show signs of wood rot or other decay.

 Balconies

o Balconies are extensions from the structure of the house and are supported as such; they are

additionally supported from piers running from the ground up to the under-floor of the balcony.

 Inspecting the balcony

o Check for water that has penetrated from the intersection of the balcony and structure wall. A

balcony may also become unstable over time. Exercise extreme caution before stepping onto a

balcony.

: Inspecting The Exterior

Topic Objective:

By the end of the topic students will be able to:

 To define and understand scope of the exterior inspection

 To define and understand foundation and footings

 To define and understand flooring

 To define and understand floor covering

 To define and understand types of framing

 To define and understand windows

 To define and understand doors

 To define and understand ceiling and roof framing

 To define and understand roofing material
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 To define and understand roof projection components

 To define and understand exterior covering

Definition/Overview:

Inspecting the Exterior: Inspecting the Exterior contains that all home inspections must include

an inspection of the exterior. Many problems inside the structure originate with damage or

defects to the exterior. The scope of exterior inspection can be extensive and sometimes

complicated, depending on the size and condition of the structure. An inspector who is

knowledgeable regarding exterior inspection can perform an efficient and accurate job in less

time.

Key Points:

1. Scope Of The Exterior Inspection

There are standards of practice for the inspection of the structure, the exterior, and the roof

system. Items included in an exterior inspection are the foundation and footing including the

crawl space, floor construction and wall framing, if visible, exterior wall covering, flashing,

siding, veneers, trim, paint, caulking, exterior windows, doors and corresponding framing and

trim, the roof system including roof covering, drainage system, flashings, skylights, and other

roof penetrations, eaves, soffits, and fascias, if accessible from the ground, chimneys, flues,

dampers, and associated components.

2. Foundation and Footings

The most important foundation building block is the footing, the concrete base below the frost

line that supports the foundation of the structure. Foundation walls are composed of poured

concrete, masonry (concrete) block, or, sometimes, brick.

 Permanent wood foundations possess drainage features that help prevent moisture problems.
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 Preformed or precast styrofoam-type blocks are a new type of concrete application.

A slab-on-grade construction foundation is a concrete slab poured directly on the ground.

This is constructed by pouring the footing first and then pouring the slab, called a floating slab.

 If the footing and slab are poured at the same time, it is a monolithic slab.

 Steel reinforcing bars (rebars) embedded in the concrete are six-by-six-inch wire mesh.

Inspecting the footing and foundationexamining for cracks, bulges, or undue settlement

 Shrinkage cracks occur as the foundation cures.

 Cracks that are V-shaped, or wider at the top and smaller toward the bottom of the foundation

wall generally indicate a problem that needs correction.

 A wall crack that continues into the foundation floor may involve the footing and could be a

settlement crack of structural significance.

 Hydrostatic pressure may be a reason why a foundation wall can either settle too much or lean or

bulge.

 Horizontal cracks in the foundation are due to a number of factors: frost in cold climates, backfill

damage, wet soils causing a heavy load against the foundation, or hillsides causing a heavy load

against the foundation.

3. Flooring

 The sill plate is the first wooden member of the house and is used as the nailing surface for the

floor system.

 Floor joists span the distance between the foundation walls and the girder and provide support

for the subfloor.

 The main carrying beam, or girder, is a steel beam or several wooden members fastened together

that spans the distance from one side of the foundation to the other.

 Lally columnsvarious types of columns may support the main carrying beam of the structure.

4. Floor covering

Floor covering is a term to generically describe any finish material applied over a floor structure

to provide a walking surface. Flooring is the general term for a permanent covering of a floor, or
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for the work of installing such a floor covering. Both terms are used interchangeably but floor

covering refers more to loose-laid materials.

Materials almost always classified as floor covering include carpet, area rugs, and resilient

flooring such as linoleum or vinyl flooring. Materials commonly called flooring include wood

flooring, ceramic tile, stone, terrazzo, and various seamless chemical floor coatings.

The choice of material for floor covering is affected by factors such as cost, endurance, noise

insulation, comfort and cleaning effort. Some types of flooring must not be installed below grade

(lower than ground level), and laminate or hardwood should be avoided where there may be

moisture or condensation.

4.1 Type of Floor covering

4.1.1 Carpet

Carpet is a floor covering woven or felted from natural or man-made fibers. Fitted

carpet is attached to the floor structure, extends wall-to-wall, and cannot be

moved from place to place. An underlay can extend carpet life and improve

comfort.

4.1.2 Laminate

Laminate is a floor covering that appears similar to hardwood but is made with a

plywood or medium density fiberboard ("MDF") core with a plastic laminate top

layer. Laminate may be more durable than hardwood, but cannot be refinished

like hardwood. Laminate flooring is available in many different patterns which

can resemble different woods or even ceramic tile. It usually locks or taps

together.

4.1.3 Area rugs

Rugs are also woven or felted from fibers, but are smaller than the room in which

they are located, have a finished edge, and usually lie over another finished floor

such as wood flooring. Rugs may either be temporarily attached to the flooring

below by adhesive tape or other methods to prevent creep, or may be loose-laid.

4.1.4 Resilient flooring

Resilient flooring includes many different manufactured products including

linoleum, sheet vinyl, vinyl composition tile, cork (sheet or tile), and others.
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4.1.5 Wood flooring

Many different species of wood are fabricated into wood flooring in two primary

forms: plank and parquet. Bamboo flooring is also available. While bamboo is

technically not a wood, bamboo flooring is installed and functions much like

wood flooring. Reclaimed lumber has a unique appearance and is green.

4.1.6 Ceramic tile

Ceramic tile includes a wide variety of clay products fired into thin units which

are set in beds of mortar or mastic with the joints between tiles grouted. Varieties

include quarry tile, porcelain tile, terra cotta tile, and others.

4.1.7 Stone

Many different natural stones are cut into a variety of sizes, shapes, and

thicknesses for use as flooring. Stone flooring is usually set in mortar and grouted

similar to ceramic tile.

4.1.8 Terrazzo

Terrazzo consists of marble or other stone aggregate set in mortar and ground and

polished to a smooth surface.

Seamless chemical flooring

Many different seamless flooring materials are available. These are usually latex,

polyester, or epoxy compounds which are applied in liquid form to provide a

completely seamless floor covering. These are usually found in wet areas such as

laboratories or food processing plants.

4.2 Inspecting the floor

o Inspecting the floor is the floor framing problems observed from basement

▪ Floor joists weaken; the joist can twist out of place, causing a weakness in

that area of the floor.

▪ Sheathing is not butted properly together causing an up-and-down

movement of the floor.

▪ A sagging floor may be caused by a sagging main bearing beam.
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 Walls are built of 2 4 studs, 16 inches on center. The bearing walls support the ceiling and/or the

roof.

o sole plate, serves as foundation for wall system

o double top plate used to tie the walls togetheradditional support for the ceiling and roof system

o headers or lintelsbeams that support the ceiling and the roof over the door and window openings

 Inspecting the wall framing

o Plumb wall refers to a position or measurement that is truly and exactly vertical, 90 from a level

surface.

o It is not a simple matter for the home inspector to check the integrity of the wall framing.

o If bulges are observed there could be a problem with the studs.

5. Types of framing

 platform framingThe framing of the structure rests on a subfloor platform; this is the most

common type of framing.

 balloon framingA single system of wall studs runs from the foundation through the first and

second floors to the ceiling support.

 post-and-beam framingMembers are much larger than ordinary studs and may be 4 or 6 inches

square.

6. Windows

Windows are surrounded by trim composed of wood, vinyl, or aluminum trim.

Windows fall into four basic types: double hung, casement, sliding, and awning.

 fixed pane windows

 picture window

 bay window

 A sash is a frame that surrounds and secures the glass. The dividers of a sash are called muntins.

6.1 Inspecting the windows

o operability of the windows

o sash cords and sash weights

o wood rot around window casings
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o caulking

o framing and sash of the window

o broken glazing material

o basement windows

7. Doors

Constructed of either wood, metal, glass, or a combination. A door is a moveable barrier used to

cover an opening. Doors used widely and are found in walls or partitions of a building or space,

furniture such as cupboards, cages, vehicles, and containers. A door can be opened to give access

and closed more or less securely using a combination of latches and locks.

7.1 Inspecting the doors

o condition of the caulking and paint

o whether or not the hinges are properly affixed

o whether the door shuts firmly and tightly, locks are in working order

o sliding glass doors

o glass exterior doorstempered safety glass that shatters into small pieces

o Inspecting the trimwood rot, peeling paint, missing caulking between seams and joints, warping,

and splitting

8. Ceiling and Roof Framing

A ceiling is an overhead interior surface that bounds the upper limit of a room and joists span the

structure between the outer walls. It is generally not a structural element, but a finished surface

concealing the underside of the floor or roof structure above. A cathedral ceiling is any tall

ceiling area similar to those in a church. A dropped ceiling is one in which the finished surface is

constructed anywhere from a few inches to several feet below the structure above it. This may be

done for aesthetic purposes, such as achieving a desirable ceiling height; or practical purposes

such as providing a space for HVAC or piping. An inverse of this would be a raised floor. A

concave or barrel shaped ceiling is curved or rounded, usually for visual or acoustical value,

while a coffered ceiling is divided into a grid of recessed square or octagonal panels, also called

a lacunar ceiling.
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Framing, in construction known as light frame construction, is a building technique based around

structural members, usually called studs, which provide a stable frame to which interior and

exterior wall coverings are attached, and covered by a roof comprising horizontal ceiling joists

and sloping rafters (together forming a truss structure) or manufactured pre-fabricated roof

trussesall of which are covered by various sheathing materials to give weather resistance.

Modern light-frame structures usually gain strength from rigid panels (plywood and other

plywood like composites such as OSB) used to form all or part of wall sections, but until recently

carpenters employed various forms of diagonal bracing (called "wind braces") to stabilize walls.

Diagonal bracing remains a vital interior part of many roof systems, and in-wall wind braces are

required by building codes in many municipalities or by individual state laws in the United

States.

 Flashing is a metallic material that is used in certain areas of the roof and walls to prevent water

from seeping into the structure.

o The soffit is the area under the roof extension.

o The fascia is the area of material facing the outer edge of the soffit.

o Frieze boards are fastened directly under the soffit, against the top of the wall and prevent wind

and moisture from penetrating the junction of soffit and sheathing.

9. Roofing material

 Shingles Fiberglass composite and asphalt shingles are the most common roof coverings.

 Asphalt is the main substance in roofing shingles.

 Wood shingles and shakes are made from cedar.

 Slate is a natural stone impermeable to water and resistant to freeze/thaw cycles.

 Tile includes Spanish, French, flat, and concrete tile.

 Flat roofs are covered with roll roofing.

 Copper is a flat roofing material.

 Galvanized steel is widely used for flashing and chimney caps.
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9.1 Inspect the roof for

o loose or missing shingles.

o stains on the interior of attic walls and ceilings.

o shingles curled around the edges.

o shingles that are blistered, cracked, stained, buckled, or missing.

o gutters filled with granules from the shingles.

o worn or missing roof flashings.

o bowing, expansion, movement, and waviness of the roof deck.

o buckling of the shingles as a result of deck movement.

o proper penetration and adequate flashing of plumbing vents.

o clogged roof drains on flat roofs.

o missing or cracked pieces of slate.

o missing or cracked pieces of tile.

o substandard roof repair.

o warping, buckling, bowing, cracking, water stains and wood rot of framing rafters and roof

decking.

o leakage around chimney penetrating through to the roof decking; other water stains and their

locations.

o cracked roof rafters.

o damage to the integrity of roof truss system.

10. Roof Projection Components

 Chimneys

o The chimney itself should extend at least three feet above the highest point where it passes

through the roof and at least two feet higher than any portion of the building within ten feet.

 Masonry chimneys should rest on their own foundations below the frost line.

 Pre-fabricated, factory-built metal chimneys are

o designed to vent wood-burning stoves or pre-fabricated metal fireplaces; they must pass special

tests determined by the Underwriters Laboratories (U.L.).

 Inspectors should look for signs of a chimney fire. Some of the signs include

o puffy creosote, with rainbow colored streaks.
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o warped metal of the damper.

o cracked or collapsed flue tiles, or tiles with large chunks missing.

o roofing material damaged from hot creosote.

o cracks in exterior masonry.

o evidence of smoke escaping through mortar joints of masonry or tile liners.

o cracks in the chimney. Make sure the chimney structure is securely fastened to the roof and

shows no sign of detachment.

o Make sure metal rain cap is securely in place.

 Inspect the skylights for water leakage around the edges.

 Inspect the vent stacks, pipes located on the perimeter of the structure and up past the roofline.

 Inspect the roof vents for leakage observed either on the roof deck or by checking the roof of the

attic.

11. Exterior Covering

 Sheathing is placed over the exterior framing.

 Inspect aluminum and vinyl siding; check the siding to be sure that all pieces are firmly secured

and that none are missing.

 Inspect wood siding.

o Wood also has a tendency to warp or split over time. This condition causes water to first

penetrate the wood and then the sheathing causing wood rot.

 Brick

o Brick veneer is attached directly to the sheathing with the use of accordion-shaped metal brick

ties.

 Inspect brick veneer.

o Examine for signs of spalling or crumbling of the brick; check for loose or cracked bricks.

o See if the mortar is cracked or crumbling.

 Stucco is a cement plaster that is applied directly to concrete or masonry surfaces.

 Inspect stucco.

 Stucco tends to crack due to the expansion of the plywood sheathing underneath.
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 Exterior insulating finish system (EIFS) is similar to stucco in appearance; it is used as an

exterior wall covering.

 Inspecting EIFS

o Inspectors use a special wall-moisture meter to detect areas that contain moisture. In certain

areas inspectors must be certified to examine EIFS.



In Section 4 of this course you will cover these topics:
Inspecting The Interior

Inspecting The Plumbing, Heating, And Air Conditioning Systems

You may take as much time as you want to complete the topic coverd in section 4.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Inspecting The Interior

Topic Objective:

By the end of the topic students will be able to:

 To define and understand scope of the interior inspection

 To define and understand basic procedure in performing the interior inspection

 To define and understand doors and locking mechanisms

 To define and understand types of ceilings

 To define and understand insulation and vapor barriers

 To define and understand attic inspection

 To define and understand garage inspection

 To define and understand the basement

 To define and understand fireplaces and solid fuel burning appliances

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

38
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Definition/Overview:

Inspecting the Interior: Inspecting the Interior begins the investigation of the interior of the

property. This topic does not focus on the house systems, but rather the interior structure,

including the walls, floors, insulation, garage, stairs, and wood-burning stoves and fireplaces.

Although many inspectors inspect the house systems while inspecting the interior structure, the

topic should be taught separately so that students can focus on basic interior components.

Key Points:

1. Scope of The Interior Inspection

 ASHI standards of practice

 The interior inspection includes but is not limited to all interior rooms, more particularly, the

examination and observation of accessible doors and locking mechanisms; walls, ceilings, floors,

steps, stairways, railings, the garage, garage doors, garage door openers, the attic, including

opening(s), accessibility, framing, sheathing, insulation, ventilation, and exposed wiring; flues,

dampers, and associated components, fireplaces, including manufactured solid fuel or gas

burning appliances, and mechanical ventilation systems.

2. Basic Procedure In Performing The Interior Inspection

 Examine the walls, ceilings, floors, windows, and doors.

 Check the fireplace or other fuel-burning appliances, the attic, basement, and garage.

 Some inspectors like to start at the top floor and work their way down.

 Others prefer to begin with the front entrance and the stairway, if one is present in the foyer or

elsewhere.

 The inspector must return to an already inspected area to further investigate an issue that arises in

another part of the property.



www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

39
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



3. Doors and Locking Mechanisms

 Interior doors may be hollow-core wood or solid.

o Exterior doors need to be heavier and are generally solid.

o Exterior doors must be locked from both the inside and outside.

o Interior doors are locked from the inside of the room.

o The door between garage and the structure should be fireproof and automatically swing shut.

 Inspect interior doors and locking mechanisms.

o Check that the door hinges and hinge screws are in place.

o Make sure the header above the door is not sagged or bowed.

o Verify that sliding or bifold doors move easily in their tracks and do not come loose.

o Make sure that each door has a working doorknob so that an individual is not trapped in a room

if the door is shut.

o Observe that the door is level with the ceiling above it and the floor below it.

o Ascertain the operability of the door.

o Examine the locks to ascertain that they work.

 Walls, ceilings, and floors

o Interior walls may be either load bearing or non-load bearing.

o Inside the wall and ceiling cavity are the electrical wires and plumbing pipes.

o Gypsum board is a type of wall panel composed of an inner core of noncombustible gypsum with

paper surfacing on the front, back, and edges.

 Plaster walls are generally found in homes that are 50 or more years old.

o The lath supports the plaster that hardens around it.

 Some walls have a layer of wood paneling glued, screwed, or nailed to them.

 A ceiling hides the floor above it and is composed of wood and exposed beams; gypsum panels,

plaster, metal, or any number of fibrous panels.
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4. Types of ceilings:

 Exposed ceiling.

 Suspended ceiling.

 Ceiling tiles.

4.1 Inspect the walls and ceilings.

o Workmanship should be checked first.

o A slight bulge may appear that may be caused by popping nails or screws.

o Investigate for water damage.

o Water can loosen the tape and joint compound.

o Inspectors should examine dry plaster walls for signs of powder even if the wall is dry during the

time it is inspected.

o Plaster dries out over time and loses moisture, so if moisture is present, there may be a moisture

problem.

o Wood paneling has a small space between the joints due to normal expansion and contraction,

but the space should be no more than 1/4 inch.

o Was the suspended ceiling constructed to cover up a problem with the ceiling under it?

o If any tiles are loose or missing, observe the ceiling to see if there are water stains, or if the

ceiling is damp or soft.

4.2 Floors

o A subfloor is a plywood surface nailed to the floor joists and serves as the surface for the floor

finish.

o Waferboard, a type of pressed wood, is also used as subfloor material.

o Carpeting is not generally part of home inspection.

o Floors must meet fire safety standards promulgated by the National Fire Protection Association.

4.3 Floor materials

o Resilient floor coveringa manufactured interior floor covering in either sheet or tile form that

returns to its original form after being bent, compressed, or stretched.

o Rubber flooring is a form of resilient flooring that is available.
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o Wood floors are composed of either hard- or softwoods.

o Tiles are classified as either quarry tile, paver tile, or ceramic tile.

o Ceramic tile is either glazed or unglazed.

o Grout, which is a mixture of Portland cement, lime, and sand, is mixed with water to fill and seal

the spaces between the tiles.

4.4 Inspect the floor.

o Make sure that it is level.

o The subfloor is set on a concrete slab.

o It is possible that floor problems are caused by the settling of the slab.

o Sagging floors occur because the floor joists cannot support the load on the floors surface.

o Resilient flooring is subject to tears and may come loose from the subfloor.

o Examine the joints between the sheets and tiles to make sure that the materials are bonded to the

subfloor.

o If expansion and contraction have taken place, it is evidenced by ripples in the floor surface

o Raised bulges may mean than that the floorboards are loose and not nailed down properly.

o Look for cracked, chipped, loose, or missing tiles.

o Damage to the floor surface may be a trip hazard and should be noted on the home inspection

report.

o Trim is composed of either metal or wood and is used to finish such areas as windows,

doorways, the area where the floor meets the wall, and where the wall meets the ceiling.

5. Insulation And Vapor Barriers

 Observe the type, quality, and effectiveness of the insulation where visible.

o Building and/or energy codes mandate minimum R-values.

o R factor means the degree of resistance to heat transfer of the walls (heat is kept in or out); the

larger the R factor, the greater the degree of insulation.

 Types and location of insulation

o Blanket insulation is enclosed in paper covers.

o Batt insulation is made of fibrous material such as fiberglass.

o Loose-fill insulation is composed of lightweight materials, perlite, vermiculite, wood paper, or

cotton fibers.
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o Rigid insulation is fibrous material in the form of lightweight wallboard.

o Reflective accordion insulation receives its value not from the thickness but from its reflective

surface.

o Unfazed rolls and loose blown-in insulation can be added on top of existing attic insulation.

o Spray-on insulation is a hot, viscous mixture that is sprayed into the inside of the sheathing.

o Urea-formaldehyde foam insulation (UFFI) is a spray-on insulation that was widely used in

homes from the 1970s to the 1980s.

 The vapor barrier is composed of sheets of moisture-resistant material such as polyethylene film,

kraft paper, or aluminum foil that is bonded to the insulation. The vapor barrier prevents the

warm interior air from mixing with the cold exterior air and forming condensation within the

wall.

o Kraft paper is coated with wax or asphalt.

o The building envelope is the materials of a building that enclose the interior and through which

heating, cooling, or fresh air passes.

6. Attic Inspection

 Opening and accessibility

o Inspection may be hindered due to accessibility problems.

 Attic insulation

 Hidden and faulty wiring

o Wiring hidden away from sight in the attic may pose a safety hazard.

 Ventilation

o Ventilation systems have a central exhaust fan and ducts to remove stale air from various places.

 Attic ventilation

o Proper ventilation of the attic space is essential.

o Vents should be provided at the soffits as well as the gable ends, or, preferably, at the ridge lines.

 Inspect the attic.

o Condensation occurs in an improperly insulated or ventilated attic. Mildew and wood rot can

compromise the wood rafters and eventually the roof deck.

o The inspector must verify that there is air space between the insulation and the sheathing.
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7. Garage Inspection

 Garages are either attached or detached.

o An attached garage floor should be four to twelve inches lower than the floor of the main part of

the house.

o If the construction is visible, examine the vertical studs, ceiling joists, and roof rafters. If it is

covered with drywall or other material, inspect the walls and ceiling to see if they are cracked,

water stained, or show signs of decay.

o If a furnace is located in the garage, it should be enclosed with a source of ventilation.

o The garage floor should be built up slightly above the driveway to prevent water from entering.

 Detached garage

o The exterior of the detached garage should be examined using all of the criteria applied to the

exterior of the rest of the house.

o Examine the floor slab of the detached garage for cracks, breakage, and heaved areas.

o Exterior wiring should be used for the detached garage.

 Garage doors and garage door operators

o The area between garage door sections is known as section joints.

o Torsion springs or extension springs are mounted just above the horizontal track, perpendicular

to the closed garage door.

o Torsion springs are usually mounted above the closed door, parallel and horizontal to the top

section of the door.

o A lift handle affixed to the door or a pull rope usually attached to the bottom bracket in the lower

corner is used with a door that is opened and closed manually.

 Most openers include an internal reversing mechanism that causes the door to reverse when it

hits an obstruction.

o Photoelectric eyes are sensors that are mounted about five to six inches off the floor on both

sides of a garage door.

o Another alternative is a sensing edge that is attached to the bottom edge of a garage door.

 Inspect the garage door and the garage door opener mechanism.
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o Garage doors may be out of balance, which can be diagnosed if the door feels heavy upon

pushing it up to open. Another indicator that the door is out of balance is if it does not stay open

by itself.

o Another safety hazard in a garage door is the spaces between the section joints.

o Inspectors should check to see if the reverse mechanism is operational.

8. The Basement

 The main problem found in the basement is water penetration through the foundation wall,

causing the basement to be permanently damp.

o Efflorescence is caused by the mineral salts in masonry that combine with the water as it

penetrates through the floor or wall. Water often seeps into the basement where the floor meets

the wall.

o Some basements have a trap connected to the sewer line. If the pit is wet or there is water below

the wall trap, this could indicate a leak or crack in the pipe.

o All areas of the basement should be checked for water stains and rust.

o Drywall finishes are susceptible to mold and mildew, which may be visible in the form of black,

gray, or greenish spots in the wall. If the floor is carpeted and water has penetrated through the

slab, the carpet may also show signs of mold.

o Many furnaces and water heaters should be free from exposed wood of any kind, including wall

studs, sheathing, ceiling joists, or wood paneling.

o Check that there is adequate ventilation around the furnace.

 Crawl spaces

o There should be a source of ventilation, such as a window or windows spaced around the

foundation.

o If the crawl space is located underneath a section of the interior structure, check the floor joists

and subfloor for any leaks, wood rot, mold, or twisted joists.

9. Fireplaces And Solid Fuel Burning Appliances

 A standard brick fireplace generally has a 36 wide opening, and is about 28 high and 16 to 20

deep.

 Types of stoves
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o Franklin and other non-airtight stoves freestand on a hearth and are connected to a chimney with

a stovepipe.

o With radiant stoves, fire heats the stove and the stove heats by emitting infrared radiation.

o With circulating stoves, heat is transferred to air moving across the hot surface.

 EPA-certified stoves

o A catalytic combustor is a ceramic insert, round, square, or rectangular, with numerous small

channels, or tubes, running through it.

o Applied to the surface of the ceramic is a layer of a catalytic chemical, generally platinum or

palladium.

o Non-catalytic stoves (called non-catstoves) maximize combustion efficiency by providing a

secondary combustion air system.

 Requirements for wood-burning stoves and other manufactured solid-fuel or gas-burning

appliances

o Wall protection should be installed if the fireplace is closer than three feet. A brick pad or

insulated fireproof material should be placed on the floor beneath the appliance.

o Both the fireplace and chimney should be supported properly.

 Flues, dampers, and other components

o A flue is the enclosed passageway in a chimney through which smoke and other gases move

upward.

o If a furnace and a fireplace connect to the same chimney, for example, there should be at least

two vertical passageways up through the inside of the chimney.

o Each flue should be constructed with a solid brick partition called a Wythe.

 Damper: a plate or valve that closes the fireplace flue when the fireplace is not in use, thereby

preventing heat loss.

 Cleanout doorat the base of the flue

 Hearthshould extend at least 16 inches into the room and eight to twelve inches on either side of

the fireplace opening.

 Firebox, ash dump door, ash pit, ash pit cleanout door

 Baffle: a device that slows or changes the direction of the gases in the stove.

 Inspect the masonry fireplace, gas fireplace, and manufactured wood-burning appliance.

o Examine cracks, blockages, and leaks in the flue lining, bricks, and mortar.
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o Check the brickwork for wear and breakage.

o Check the damper.

o Check for excessive black smoke stains above or to the sides of the fireplace opening.

o Examine for water leaking into the fireplace.

o Check the condition of the stovepipe leading to the chimney.

o Note the type of fireplace on the home inspection report.

: Inspecting The Plumbing, Heating, And Air Conditioning Systems

Topic Objective:

By the end of the topic students will be able to:

 To define and understand scope of the interior inspection

 To define and understand the plumbing system

 To define and understand well water

 To define and understand sanitary waste systems

 To define and understand pipes

 To define and understand heating systems

 To define and understand air conditioning

 To define and understand kitchens and bathrooms

Definition/Overview:

Inspecting the Plumbing, Heating, and Air Conditioning Systems: No inspection is complete

without a thorough examination of the plumbing, heating, and air conditioning. For the novice

inspector, the plumbing and electrical inspections are the most difficult to learn because the

inspector may have little or no experience with these systems. Using numerous diagrams and

other illustrations, this topic presents the basic knowledge that the inspector needs to understand

and inspect these systems.
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Key Points:

1. Scope Of The Interior Inspection

 ASHI Standards of Practice for the inspection

 In general, the inspection of the plumbing, heating, and air conditioning includes the following:

water supply and distribution systems, water and fuel shut-off valves, wastewater and drainage

systems, accessible pipes used for water supply and drainage, pipe vent systems, water heaters,

heating equipment, the air conditioning system, and plumbing fixtures including sinks, tubs,

showers, faucets, and toilets. Inspectors may include other items such as well inspection, septic

system inspection, and other services, if their expertise allows, and there is client demand.

2. The Plumbing System

 Inspect the plumbing system.

o Perform as you inspect the property room by room.

 Water Supply Systems

o Potable water is water that is safe for drinking.

o Nonpotable water is wastewater or recycled water used in plumbing fixtures and not safe for

drinking.

o If a property is serviced by municipal water, a water meter can be found either along the outside

foundation wall, in the basement, or elsewhere in the interior.

o Lead pipes should never transport drinking water. If a magnet adheres to the pipe, it is composed

of galvanized steel; if not, it is most likely composed of lead, which is also recognized by a bulb

shaped joint.

 Inspect the public water supply entrance.

o Determine the location of the main service line and the condition of the pipe.

o Check to see whether the main service pipe is composed of lead.

o Find the location of the water meter.

o Observe if there is a pressure-reducing valve near the water meter.

o Find the main shut-off valve and examine its condition.
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3. Well Water

 Standards generally do not require the examination of water quality or of well function.

 Wells that have a depth of 22 feet or less are considered shallow wells; those with a depth of

more than 22 feet are considered deep wells.

 Well components

 Aquifers are below-ground-level rock beds over which water flows. Well water is from an

aquifer and the water above it.

 Types of well pumps

o piston pump, mainly found in older wells

o jet (ejector) pumps

o submersible pumps

 Well water storage tanks prevent the well from pumping every time the household uses water.

o pressure tank

o elastic pressure cells

o gravity tank

o reservoirs

 Inspect the well components.

o Inspectors must not disassemble or remove any well equipment.

o Well inspection consists of identifying the fact that there is a well, its location and the location of

the components, type of well, and workability of the pump

o Examine the condition of the storage tank.

o Examine the functionality of the main shut-off valve between the well pipes and storage tank.

4. Sanitary Waste Systems

 Soil or waste stacks are vertical pipes into which waste flows through waste pipes from each

fixture.

o The main soil stack connects to the house drain, where the waste leaves the system.

 The vent system consists of pipes installed in a sanitary wastewater drainage system to provide a

flow of air to and from a drainage system.
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o Pipes allow air to circulate within such a system to ensure rapid and silent flow of waste and stop

backpressure.

o It permits gases and odors in drainage piping to circulate up through the system and escape into

the air.

o The main vent stack is the top of the main soil stack and connects to all of the toilets in the

house.

 Inspect the vent system.

o Determine whether or not there is a plumbing vent stack venting through the roof.

o Absence of the vent stack is a violation of plumbing codes.

o Also check every fixture for foul smells.

 On-site wastewater treatment systems

o septic systemA typical household wastewater treatment system consists of a house sewer, septic

tank, distribution box, and an absorption field or seepage pit.

 Inspecting the septic system is not typically part of a home inspection.

o Find the location of the absorption.

o One problem the inspector may encounter is that some homeowners have a cesspool instead of a

fully functioning septic system.

o A cesspool is simply a pit (sometimes lined with plastic) and is composed of stones and gravel

through which raw sewage collects.

5. Pipes

 Exposed pipe is generally found in the basement and in cabinets under plumbing fixtures. Pipes

are sometimes protected from freezing with insulation.

 Pipe fittings

o Water pipes use butt-welded, socket, and threaded fittings.

o Coupling is a type of fitting.

o Elbow fittings change the direction of the pipe; ends are closed by installing a coupling.

 A valve is a device used to regulate the flow of a liquid or gas; it may force the flow in a certain

direction.

o The gate valve is the main water shutoff valve to the property.
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o A globe valve either adjusts or stops the flow of water.

o A pressure regulator valve (PRV) limits the water pressure.

o A temperature pressure relief valve allows hot water and steam to escape if the water

temperature and pressure build-up is too high.

o A water hammer arrestor contains a hydraulic piston that absorbs the shock that is produced by

sudden changes in water flow.

o A backflow preventer keeps water from backing up.

o Float valves control water levels in tanks.

 Pipe condensation forms on cold water pipes when warm air encounters them; this causes

moisture to form in the wall cavity.

 Traps prevent sewer gases and odors from entering the house through drains.

o A trap is a curved section of drainpipe that fills with water, providing a seal.

o Drains that penetrate a wall generally have a P trap and those that go through the floor have an S

trap.

 Piping materials

o Cast-iron pipe is used for underground plumbing in the house drainage system.

o Copper pipe is used for both water supply and drainage systems.

o Plastic pipe; PVC (polyvinyl chloride), ABS (acrylonitrile butadiene styrene), SRP (styrene

rubber plastic) can be used for sewer systems, and ABS and PVC can be used for wastewater and

vent systems.

o ABS pipe is used in one- and two-family homes for drainage.

o Brass pipe is no longer used in many plumbing installations but inspectors will find it in older

homes.

o Galvanized steel pipe was used extensively until about 1960 for the water supply and less often

for the drainage system.

o Building codes stipulate the minimum pressure for various plumbing fixtures as well as

maximum allowable pressure.

o Pipe that is sized too small will not allow the available water pressure to flow through to the

fixture.

o The inspector should examine the property to find the areas where pipe is exposed.

 Examine all accessible pipes for the following:
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o leakage.

o rust and corrosion.

o pipe sizing for adequate pressure.

o noisy pipes.

o that all domestic water lines are insulated properly and condensation is not visible.

6. Heating Systems

 Hot water system. Whenever liquids such as water are heated or cooled, the process is referred to

as a hydronic system.

o A hot water system consists of pipes, a boiler, and room-heating units such as a radiator or

convector.

o A convector is a heat-emitting unit in which heat is produced by the movement of air around a

metal surface.

o Boilers are used to transfer heat from a fuel source to a fluid such as water and are constructed

from cast iron, steel, or copper.

 A steam system consists of a boiler, where steam is produced, and a system of pipes that conveys

the steam to radiators, convectors, or other types of room-heating elements.

 A forced warm air system consists of a furnace that contains a fan or blower, a heat source such

as gas or oil, a heat exchanger, a casing, controls, and filter.

o The system works by extracting cool air from in- and out-of-doors and passing this cool air

through the heat sources.

o The warmed air then flows through ducts to the various rooms of the house.

 Electric resistance heating systems. Residential electric heating is usually in the form of

baseboard heaters placed directly along the walls of a room.

o An electric furnace works in much the same manner as other furnaces.

o Electrical radiant panels are composed of a system of electrical elements embedded in the

ceiling.

 Types of heating fuel and power

o Electric heat has a resistance-heating element that heats the circulating air directly or through a

metal sheath enclosing the element.

o Oil-fired heat includes a burner and controls and is available in a variety of shapes and styles.
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o Gas-fired heat combustion takes place within a metal heat exchanger.

 Heating system efficiency is now rated by a Department of Energy rate of efficiency

requirement.

o AFUE is the percentage of heat delivered by the furnace as compared to the furnaces input

rating.

 Inspect the furnace.

 Check that each room has at least one heating vent, convector, radiator, or other means of

heating.

 Attempt to find out the age of the heating system by looking for the date on the unit itself,

service stickers left on the equipment, or from the property owner.

 Examine the furnace itself for leaking, cracks, rust, or corrosion.

 Check for an abnormal amount of soot in and around the furnace.

 Check that the heater has a safety switch.

7. If the property has an oil-fired furnace, the inspector should locate the oil storage tank.

7. Air Conditioning

 Major air conditioning components are the liquid refrigerant, evaporator coil, compressor, and

condenser. A refrigerant is any substance that produces a cooling effect by absorbing heat as it

vaporizes (disperses into the air).

o The most common refrigerant used in air conditioners is freon.

o The evaporator takes heat from the air surrounding it and brings it to the refrigerant.

o The compressor then creates a flow of refrigerant from one part of the system to the other.

o The condenser liquefies the refrigerant gas.

o Whether the system is air-cooled or water-cooled depends on the type of condenser used in the

system.

o Sometimes air-conditioning condensers are a combination of water-cooled and air-cooled and are

called evaporative condensers.

o The outdoor segment of the air conditioner is composed of the compressor, condenser, and fan.

o The indoor unit is composed of an evaporator coil, condensate tray, refrigerant line, fan, and air

filter.

 Combination systems
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o When the air-conditioner is combined with a forced warm-air furnace, pipes carry the refrigerant

from the compressor that is located outdoors to an indoor coil (known as an evaporator) located

inside the furnace.

 Most components of an HVAC system are assigned a BTU rating.

o BTU stands for British Thermal Unit and is a measure of heat.

 Heat Pumps

o Heat pumps represent another type of heating and cooling system combination.

o Air-to-air heat pumps draw on the outside air as a heat source.

o -source heat pumps draw on the consistent temperature of the ground to bring heating and

cooling into the house.

o A disadvantage of both types of heat pump is that they can operate only in moderate climates.

 Inspect the air conditioning.

o Make sure that the unit is on level ground.

o Turn on the thermostat that controls the air conditioner and listen for the fan to go on.

o When heat passes over the evaporator and is cooled, condensation occurs.

o Verify that the air filter is installed.

o If possible, check for ice build-up on the evaporator coil.

o Enter each room and see that it is cooling evenly.

8. Kitchens And Bathrooms

 A plumbing fixture is an appliance requiring a water supply and drainage system.

 While inspecting the kitchen and bathroom, you should examine the permanently installed

cabinets and countertops in each of those rooms.

o When inspecting the cabinets, check that the base cabinets are securely fastened to the wall and

that the counters are securely affixed to the cabinets; check the functionality of the draws and

cabinets.

 Sinks are fashioned from stainless steel, enameled cast iron, glass, marble, and various natural

and synthetic stones.

 Kitchen sink plumbing

o Each of the supply lines has a shut-off valve.

o The sink should be connected to a wastewater drainpipe.
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o A trap is part of the drainage system and is located under the sink.

 Inspect the kitchen sink.

o Sinks should be tested for water flow and proper drainage.

o Hot and cold water supply lines should be hooked up correctly.

o All sinks should be securely fastened to the counter.

o Home inspectors must check the function and operation of all faucets.

In Section 5 of this course you will cover these topics:
Inspecting The Electrical System

Recognizing Environmental Issues

You may take as much time as you want to complete the topic coverd in section 5.
There is no time limit to finish any Section, However you must finish All Sections before

semester end date.

If you want to c ontinue remaining courses later, you may save the course and leave.
You can continue later as per your convenience and this course will be avalible in your

area to save and continue later.

: Inspecting The Electrical System

Topic Objective:

By the end of the topic students will be able to:

 To define and understand scope of the inspection

 To define and understand electricity defined

 To define and understand main panel board

 To define and understand wiring materials

 To define and understand junction boxes and outlets

 To define and understand smoke detectors
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Definition/Overview:

Inspecting the Electrical System: Electrical System is equipment in a motor vehicle that

provides electricity to start the engine and ignite the fuel and operate the lights and windshield

wiper and heater and air conditioner and radio.

Novice inspectors often find the electrical system to be the most difficult aspect of a home

inspection. In addition to the challenge of learning how to inspect the electrical system, the

inspection poses certain safety risks. Inspectors must be well-educated and prepared for this vital

part of any home inspection.

Key Points:

1. Scope Of The Inspection

 ASHI Standards of Practice for inspection of electrical system

 The installation of the electrical system must follow the regulations set forth in the National

Electric Code (NEC).

 The National Electric Code is a national standard for electrical installation and service.

 Code changes every three years; properties built prior to a code regulation are not in violation.

2. Electricity Defined

 Electric current is a flow of electrons along a conductor.

 AC and DC current, watts, and kilowatts

o There are two types of electric current, direct and alternating.

o A unit of electric power in electric circuits is expressed in watts or kilowatts.

o One kilowatt is equal to 1000 watts.

o All electricity is produced by a generator.

 Electricity moves along wires called conductors. A good conductor has little resistance to the

flow of electricity.

o Resistance to the flow of electricity is measured in ohms.

o An ohm is a unit of electrical resistance of a conductor.
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o Insulators are materials that are poor conductors of electricity and are therefore placed around the

wires to prevent electrical shock.

o Electricity travels in a path called a circuit.

 Voltage and amperage

o Voltage is electrical pressure that pushes through wires.

o Voltage service of 120/240 volts is standard.

o Transformers are used to change alternating current from one voltage to another, reducing it to a

level that can be used in a residence.

o The transformer also provides a neutral line that is grounded so that if there are three lines

coming into the house, two would be live ones and one neutral.

o Amperage is the amount of current or electricity flowing through the wire. The number on the

fuse or circuit breaker can identify amperage, which is located on the main panel board.

o Service of less than 100 amps is generally substandard for the needs of a typical residential

house.

o The size of the electrical service in a house is not necessarily identified by the number of fuses or

circuit breakers on the distribution panel.

o Conductors of specific sizes must have the proper-sized fuse or circuit breaker to carry the

electrical current.

o Above-ground cables, which come from the nearest pole and connect to the service entrance

conductors of the house or building, are called a service drop.

o Electrical service that runs from underground is called service lateral.

o According to requirements set forth in the National Electric Code, the above-ground service

conductor or cable must have a minimum clearance of three feet from windows that open, doors,

porches, balconies, ladders, stairs, fire escapes, or other similar locations.

 Service-entrance cable

o This is either a single conductor or several conductors with or without covering and is used for

aboveground service entrance use.

o An underground service cable, Type USE, is for underground use. This type of cable is not

permitted inside the structure and must move from the ground to terminate in a meter.
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o To protect the conductors from damage, they are run through a raceway that goes from the

bottom of the meter through to a point below the ground level. Raceways are used to support,

enclose, and protect electrical wires.

 Grounding

o Electrical systems must be grounded; that is, they are connected to the earth to limit the voltage

from lightning, line surges, or unintentional contact with higher voltage lines.

o Proper grounding insures that overcurrent protection devices will operate fast when responding

to ground faults, main disconnects, circuit breakers, and fuses.

o The service entrance neutral conductor is grounded.

o This neutral conductor is bonded to the main panel, a grounding electrode conductor is

connected to a grounding electrode, and all metal water pipes and gas pipe are bonded together.

o Copper ground rods are commonly used as a grounding electrode as well as stainless steel rods.

 Meter

o One kilowatt-hour is equal to 1000-watt hours. Usage is therefore measured in a kilowatt-hour

meter.

 Inspect the incoming service.

o If the service is above ground, check that the service entrance cable is the proper height above

the ground and that it has the NEC required minimum clearances.

o Observe the condition of the outside cable that runs to the meter.

o Inspect the condition of the electrical meter.

o Tree branches may be growing around and through the overhead cable.

o If there is a masthead on the roof to support the incoming cables, the masthead should be firmly

attached to the house and in good condition.

3. Main Panel Board

 The main panel board receives a large amount of electrical power from the public utility and

distributes it in smaller amounts into the service panel and through a number of circuits.

o The incoming service entrance cable connects from the meter with one neutral wire to the neutral

bus.

o The neutral bus bar is a conductor that is the connection for the neutral and ground wires.
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o The main panel board has conductor bars called bus bars that provide electrical connections for

fuses or circuit breakers.

o Each circuit on the panel board is numbered and an identifying description is written next to the

switch or on a chart.

 The main disconnect must be installed in a readily accessible location either inside or outside of

the house allowing the service conductors inside the building to be as short as possible.

o Disconnect switches are in the form of a number of circuit breakers, switches, one pull-down

lever, or a pull-out fuse box.

o According to the NEC, the main disconnect switches on the panel board may not have more than

six switches or six circuit breakers mounted in a single enclosure.

o This permits the disconnect of all electrical equipment in the house with no more than six hand

movements.

 Circuit breakers and fuses

o A fuse is a device that has an internal metal link that melts and opens the circuit, causing

electrical power to stop when overheating occurs.

o Two types of cartridge fuses are knife blade and ferrule.

o The time-delay fuse has a fusible link that will melt immediately only when a short-circuit

occurs.

o A type S plug fuse functions like a time-delay fuse. However, the threaded base is too small to be

screwed into the fuse panel. An adapter base is required.

o Circuit breakers are more convenient and safer than fuses. Circuit breakers will trip; that is, they

will switch the electrical power for a given circuit off if the current increases beyond the capacity

of the system.

 Inspect the main panel board, main disconnect, fuses and circuit breakers.

o Record the locations of the main service panel and any sub-panels in your home inspection

report.

o Check the condition of the main panel board and any sub-panels.

o Attempt to locate the grounding conductor in the main panel board.

o Note the amperage service.
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o If the main disconnect is located outside, check that it is in a watertight box. Check its condition

for rust, corrosion, and adherence to the wall.

o If there is no one main disconnect, check that the power to the house can be turned off with no

more than six hand movements in compliance with the NEC code.

o Check that the proper-sized fuse is inserted in its space in the fuse holder and observe the

condition of the fuse holders. Empty fuse holders should be properly covered.

4. Wiring Materials

 House wiring, simply put, goes from the circuit breaker to the outlets where the current is used

o Branch circuit wiringBranch circuit wiring goes to the switches and outlets within the house.

o Wire that is on the outer surface of a wall must be enclosed in conduit. Wire installed in the walls

should be threaded through drilled holes in the studs and other wood-framing members,

including the top and bottom plates and floor joists.

o Wire should also be stapled or otherwise affixed to the wood frame.

 Aluminum wiring is used today primarily where the current is heaviest, at the main service entry

cable.

o Experts found that aluminum wiring caused a great deal of overheating in outlets and switches.

 BX cablethis wiring type is a generic name for a type of armored electric cable.

o This type of cable is used when the wires must be protected from physical damage; it is generally

found in branch circuit wiring that feeds the outlets.

 Romex cable

o This cable is a nonmetallic sheath cable that is essentially the same as BX cable except it is

plastic-coated and is therefore moisture-resistant and flame-retardant.

 Conduita pipe type enclosure used to house current-carrying conductors (wires).

o Wires are placed inside the conduit to protect them from damage if BX, Romex, or other cable is

not being used.

o It supports insulated electric wire and provides protection.
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o An important difference conduit has from BX and Romex cable is that BX and Romex cable are

used for branch circuit wiring only, whereas conduit can be used in all house electrical

applications.

o Flexible metal conduit, called Greenfield, is used for short runs, such as connecting a furnace to

the power source.

o The distinguishing characteristic of Greenfield conductors is that they are flexible rather than

rigid metal.

o Some codes do not permit the installation of cable of any type in residential buildings.

 Inspect the wiring.

o Check that any observable wires or cables are affixed to the framing members, and not hanging

loose from a ceiling or other area.

o Identify the type of branch wiring on the home inspection report.

o If you find a combination of knob and tube wing embedded, also note that as a safety hazard on

your report.

o In some structures, there are not enough outlets.

o The wiring should match the ampere rating of the circuit breaker or fuse. This can be checked at

the main service panel.

5. Junction Boxes And Outlets

 Junction boxes contain wiring and are used to provide the necessary space for making electrical

connections.

o A box or other type of fitting must be installed wherever there are splices, outlets, switches, or

other junction points.

o All cable or conduit must be affixed to a support such as a wall stud as it enters or leaves the box.

o Standard boxes may not be used as the sole support for ceiling fans unless they are listed for that

purpose.

o Many building codes require fire resistance rating of walls, which may be jeopardized by the

placement of junction boxes.

 Outletsa point on a wiring system where current is taken to supply equipment.
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o A receptacle outlet or receptacle is connected to branch circuit wires that supply the current to

equipment.

o Outlets can be any type of opening including a plug, switch, or light fixture.

o Therefore, two-prong outlets may not be grounded.

o Switches are used to open and close electrical circuits and their purpose is to allow current to

flow to appliances.

o For example, a single pole, single throw (SPST), switch makes or breaks a connection between

two contact points.

 Many older homes were wired with open, individual, insulated conductors supported by

porcelain knobs and tubes.

o These conductors cannot be used in the hollow spaces of walls, ceilings, and attics if these spaces

are covered by loose, rolled or foam insulation that envelops the conductors. This is because the

wires can become overheated, causing a fire hazard.

 Ground-fault circuit interruptersthis device will shut off a circuit immediately if it senses a short

circuit.

o in bathrooms

o outdoors

o in kitchens for all receptacles that serve countertop

o within six feet from the edge of a wet bar sink

o in attached or detached garages

o in sheds, workshops, or storage buildings

o in crawl spaces that are at or below grade

o in unfinished basements

o by swimming pools

o GFCIs are not required for receptacles that are not readily accessible, such as an overhead garage

door opener or in a place where an appliance is not easily moved.

 Inspect junction boxes, plugs, switches, and ground fault circuit interrupters.

o Check visible junction and/or switch boxes.

o With your circuit analyzer, check a representative number of outlets, at least one for each room.
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o See that plugs have an adequate current reading.

o Test the GFCI button to see if it trips on all GFCIs.

o Check that the receptacle is properly polarized.

o Check the receptacle for an open ground.

o Test all wall switches to see that they are functional.

o Check that there is a light source in each room of the structure.

o Check for the location of any electric heaters that may be in the house.

o The NEC requires that there should be a receptacle in the front and back of a single-family house

and in the front and back of each unit of a two family residence.

o Also, according to the NEC, when a wall is partially tiled, the switch or receptacle must be either

out of the tile area or entirely within it; not in between.

6. Smoke Detectors

 There are essentially two types: the photo electronic and the ionization type.

o They also have a test button that simulates the presence of smoke.

 Inspect the smoke detector.

o See that there are a requisite number for the property.

o basement and attic.

o Check for operability by pressing the reset button on each unit.

: Recognizing Environmental Issues

Topic Objective:

By the end of the topic students will be able to:

 To define and understand liability issues for environmental testing

 To define and understand air quality

 To define and understand toxic elements and their relationship to real property

 To define and understand household pests that eat wood
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Definition/Overview:

Environmental Issues: This topic covered is generally not required as part of a standard home

inspection nor do they appear on most Standards of Practice. However, environmental issues

have become increasingly important in the transfer of real property. Many home inspectors are

offering certain types of testing services for their clients. In addition, home inspectors should be

able to detect certain problems so that the client has the option of further investigation by a

specialist.

Key Points:

1. Liability Issues For Environmental Testing

 Review your errors and omissions policy

o If you do not feel comfortable you should not do it.

o Many environmental problems cannot be tested by the home inspector.

 Most states have regulations and licensing procedures for the inspection, testing, and remediation

of environmental problems.

2. Air Quality

 Pollutants inside the home include

o bacteria.

o formaldehyde.

o oil, gas, kerosene, coal, or wood combustion sources.

o building materials and furnishings that may contain formaldehyde, deteriorating asbestos, and

other chemicals.

o products for household cleaning and maintenance.

o pressed wood furniture.

o central heating and cooling systems.

o carpeting.

o outside sources such as radon, pesticides, and outdoor air pollution that seep into homes.
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 Urea formaldehyde foam insulation (UFFI)

o Formaldehydea colorless, gaseous chemical compound that is generally present at low, variable

concentrations in both indoor and outdoor air.

o Initial procedures include steps to increase ventilation and improve circulation of outside air

through the home.

 Fuel storage and distribution piping should have a safe clearance from the house and not be

located near an entryway or window.

o Local code requirements delineate the piping material and placement of the tanks.

o Gas-fueled water heaters, furnaces, stoves, and other equipment should have shut-off valves in

an accessible place.

o Home inspectors can check gas emissions from furnaces, boilers, and room air using a gas

detector. Any significant emission is a safety hazard.

 Biological agents and allergens include bacteria, mold, mildew, viruses, mites, pollen,

cockroaches, and animal dander. Contaminated central air handling (HVAC) systems can

become breeding grounds for contaminants.

o Dust mites grow in a warm, damp environment.

 Test and remediation

o Home inspectors can test for mold using a kit that is composed of culture sampling plates that are

taped to the supply vent of the air conditioner for about ten minutes. The culture must then be

sent to the lab for analysis.

 Bacteria and toxins are the two items that can compromise the safety of the water supply.

o Bacteriaconsisting of microbiological organisms, these organisms are the most frequent

contaminant in the water supply and cause the greatest amount of illness.

o Mineral contentone of the concerns with minerals in the water supply is that it may contain

dangerous amounts of lead.

 Test and remediation.

o The only way to know whether the water from a municipal water supply is contaminated is to

test it.

 Test for well water quality and flow.

o Water testing involves collecting samples of water and bringing them to a lab for analysis.
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o The first sample is taken directly from water that has been sitting in the pipes for several hours.

If there is lead in the pipes or joints, this sample will have the highest lead content.

o A water flow test can be performed using a water gauge attached to a hose.

3. Toxic Elements And Their Relationship To Real Property

 A toxic substance is an element capable of causing adverse human health or environmental

effects under conditions of exposure to even low levels.

o Two purposes for testing for toxic elements include disclosure and testing requirements

mandated by law or to protect a purchasers best interests.

o The Residential Lead-Based Paint Hazard Reduction Act of 1992 mandates information,

disclosure, and the providing of inspection opportunities in sales and lease transactions involving

residential properties built before 1978. Radon disclosure is also required in many states.

 Radona colorless, odorless, tasteless, radioactive gas that occurs worldwide in the environment

as a byproduct of the natural decay of uranium present in the earth.

 1. Radon is present in surrounding soil or in well water.

o Radon can seep into ground water and remain entrapped.

o The concentration of radon in the air is measured in units of picocuries per liter of air (pCi/L).

o If preliminary tests indicate radon levels greater than four picocuries per liter of air in livable

areas of the home, the EPA recommends that a follow-up test be conducted.

o No level of radon is considered safe.

 Test and remediation

o Radon detection kits are available and must be certified by the Environmental Laboratory

Accreditation Program.

o The EPA recommends a short-term (two to seven days) charcoal test for first-time testing.

o Short-term radon testing can be performed by home inspectors.

o Alpha track detectors measure radon on a seasonal or annual basis.

o Tests that measure the amount of radon in water normally require a sample of tap water to

undergo laboratory analysis.

 Lead is a metallic element found worldwide in rocks and soils and can be found in the following

elements:

o interior or exterior paint.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

66
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



o drinking water.

o soil and dust around the home.

o The Consumer Product Safety Commission banned the use of lead-based paint in residential

properties in 1978.

o Federal law has banned the use of materials containing lead in public water supplies and in

residences connected to public water supplies.

o Also banned is the use of lead-based solder in plumbing applications.

o If a house was built prior to 1950, there is a good chance that lead from exterior surface paint has

accumulated in surrounding soils.

 Test and remediation

o An accurate way to determine if paint in a home contains lead is to remove a sample of the paint

and have it tested in a qualified laboratory.

o Lead testing swabs are available to test for the presence of lead paint on certain objects.

o To remediate lead paint, it is best to leave it undisturbed if it is in good condition and there is

little possibility that it will be eaten by children.

 Asbestosa fibrous mineral found in rocks and soil throughout the world that has been used in

construction applications because it is strong, durable, fire retardant, and an efficient insulator.

o Generally, if the material is in good condition and is in an area where it is not likely to be

disturbed, the asbestos-containing material should be left in place.

o Friable means that the asbestos-containing product can be crumbled with hand pressure and

therefore is likely to emit fibers when disturbed.

o Some materials, such as vinyl floor tiles, are less likely to emit airborne fibers unless subject to

sanding or cutting operations.

o Asbestos has been identified as a carcinogen (cancer causing agent).

 Test and remediation

o Testing of asbestos is generally performed by certified inspectors who have completed state-

approved training.

o Asbestos may be detected through air monitoring, bulk sampling of suspected materials, or wipe

sampling of suspected materials or other objects in the area.

o Other remedies include encapsulation, enclosure, and removal.
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 Electromagnetic Fields (EMF) are created when electricity flows through a wire. There are

actually two separate fields: an electric field and a magnetic field.

o Electromagnetic fields are present where there are power lines.

o There are no federal laws that regulate EMF emissions.

o Some states have adopted a prudent avoidance policy.

o States may enact an acceptable limit of kilovolts for a given power line.

o Kilovolts are a measure of voltage or juice flowing through a power line.

o Magnetic field strength (which is measured in milligauss) is limited to a strength of 200

milligauss at the edge of a right-of-way.

 Test and remediation

o Electric fields can be shielded by walls, trees, or hills.

o Magnetic fields cannot be shielded.

o To reduce exposure, distance is the key.

o Home inspectors can use a digital field tester device that can indicate the source of

electromagnetic fields.

 Underground storage tanks are tanks located underground and utilized for the bulk storage of

chemicals and petroleum; all can pose a hazard to surrounding soil and underground water.

o Federal law does not require either the EPA or the states to regulate; small above- or

underground heating tanks containing 1,100 gallons or less of oil for on-premises consumption.

o If an inspector observes an underground storage tank on the property, he should find out if the

tank is still in use.

o An underground tank may be sitting there, possibly corroded, and leaking sediment into the

surrounding soil.

o The tank may be old (20 years or more) and corroded to the point that it is leaking fuel into the

soil.

 Test and remediation

o Home inspectors should find out the age of the tank from the property owners.

o Should there be a leak, the property owners may have to remediate the problem before title to the

property is transferred.

o If it is determined that there is leakage, the owner must correct the leak. Clean up is very

expensive, even for remediation of a small home heating oil storage tank.
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o Depending on the scope of the cleanup, the cost can range from several thousand dollars upward.

4. Household Pests That Eat Wood

 In many states, only certified specialists can apply certain types of pesticides, such as termiticide.

 Termites eat wood and can cause substantial structural damage.

o Infestation often can be observed because of a pile of wings.

o Damage is usually first seen at or near the ground.

o Control of subterranean termites should be remediated by a professional.

o To prevent infestation, moisture should not accumulate around the foundation as both ants and

termites are attracted to moisture.

o Wood contact with the soil should be avoided.

 A powderpost beetle is 1/10 to 1/3 inch long and is a brownish, reddish color.

o Their presence is evidenced by small holes with fine sawdust streaming from them.

o Fumigation will eradicate the infestation.

 Carpenter ants are black or red and black and range from 1/4 inch for a worker up to 3/4 inch for

a queen.

o Their nests are ordinarily found in porch pillars and roofs, windowsills, and any wood that is

touching.

o Recently, evidence has been collected that these ants can cause a great deal of damage to foam

insulation.

o Control of carpenter ant infestation requires that the nest be found.

o Home inspectors should identify areas of wood with water exposure, as this would be a potential

area of carpenter ant infestation.

 Carpenter bees look like bumblebees.

o They can be recognized by the cut or burrowed wood holes as they leave a residue of yellow

sawdust and waste materials that stain the wood.

o They can be controlled by spraying the entrance hole to the wood with an aerosol insecticide.
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