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Performance of Moblle Homes
Data Acquisition and Analysis Methodology

by

J. H. Pielert, W. E. Greene, Jr., L. F. Skoda and W. G. Street
Center for Building Technology

Abstract

In a study at the National Bureau of Standards (NBS), funded by the Department of Housing
and Urban Development (HUD}, methods for inspecting moblle homes to idencify performance
problems, recording the problems and analyzing the problem data were developed. Maintenance
work orders for 2881 mobile homes, a part of 12,500 provided by HUD for emergency housing in
the aftermath of Hurricane Agnes, at Wilkes-Barre, Pennsylvania, were reviewed and computer
coded by an inter-disciplinary team of engineers. Also, performance data were obtalned from
State and other Federal agencles for over 967 privately owned mobile homes. A second task
was the field inspection of 257 mobile homes to assist in the determination cof the causes
and consequences of the problems ldentified in the data acquisition task. Computer techni-
ques were developed to process the data and print out preblem summation tables, graphs

to establish trends, compile data on obvious problems and ferret out those problems which
may not be obvious. This first report documenting the data acquisition and analysis method-
ology will! be followed by a series of reports which will present results and relate them to
current standards, the regulatory and insurance processes.

Key Words: Constructlon; Hurricane Agnes; Housing;, Mobile Homes; ¥Mobile Home Parks; Perfor-
mance data; Regulatory Process; Standards
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- 1.0 INTRODUCTTON

1.1 Objectives of Project. Recently, many people and groups have questioned the effective-
ness of mobile homes in providing safe, adequate and low-cost shelter. Although life-safety
aspects such as fire safety and wind damage receive the most publicity, functional charac-
teristics appear to be of broader concern to moblle home owners. It 1s recognized that mobile
homes are subjected to conditions prior to occupancy, e.g., manufacturing, transportation and
sitingl/ which differ greatly from conventional housing. Because of these unique conditions,
moblle homes exhibit performance problems which may not be encountered in other forms of
housing. Unfortunately, there 1s a limited amount of organized documentatlon of these perfor-
mance problems, making it difficult to plnpolnt what aspect of the mobile home production
process {standards, regulatory, manufacturing, transportation or siting) could be at fault.
There is also limited data to assist In evaluarion of the durability and maintainability as-
pects of mobile home comstruction.

To investigate these recognized problems, a project funded by the Office of Policy Develop-
ment and Research of cthe Department of Housing and Urban Development (HUD) was structured
around the following objectives:

A. TIdentification and documentation of signlificant mobile home performance problems.

B. Determination of the relationship between rthe identified performance problems and
provisions of:

1. ANSI Al119.1 Standard for Mohlle Homes.
2. Inspection, Quality Assutance, and Regulatory Processes.
3. Mortgage Insurance Requlrements.
C. Determination of problem areas requiring addictional mobile home research.

1.2 HMobile Home Industry. Mobile homes have risen to a position of dominance in housing

in the United States representing approximately one-fifth of new housing starts in each of
the past five years. The production of mobile homes increased dramatically from 100,000
units in 1960 to around 600,000 units in 1973 (Figure 1). 1In the under $20,000 new housing
market, mobile homes represented 96% of the houses produced 1in 1973 which 1s somewhat higher
than the rate for years 1968 to 1972 (Figure 2).

The prowth of the mobile home industry has resulced from ics abilicy te produce a product
which meets the price requirements for lower Income groups during a perlod of rising cests
for all types of housing. Young families and an increasing number of retired persons are
creating a demand for lower-cost housing containing the modern amenities. The growth of the
industry has alsc been helped by the wlllingness of the commercial banking system to extend
loans to customers and dealers for the purchase of mobile homes,

The basic dimensions of mobile homes can vary in width from 8 feet te 16 feet znd In length

up to 70 feer. Flexibility 1in home configuration can be cbtalned with units designed with
expandable portions, and single wide units desipned to form double wides when placed adjzcent
to one another, or in some cases, triple wides. The width of the units 15 an important dimen-
slon because of its impact on transporcaticn over the highways. The distribution of mobile
home shipments for the years 1971, 1972 and 1973 as a function of width 1s shown in Figure 3.
The percentage of shipments of 12-feot wide units has been decreasing somewhat during the
period while shipments of l4-foot wides and double wides have increased. The number of 8, 10
and 6-foot wides and expandables2/ is a small portion of total shipments. It is anticipated

1/ Siting encompasses placement and leveling the mobile home on its foundation, installing
steps, skirting and connecting utilities.

2/ Units designed with sections which either push-out or swing out from the mobile home at
the site.



that 14 and 16 foot wide mobile homes will increase their share of the total market in
future years as more states relax highway transport widch limits.

1.3 Mobile Home Standards. The moblle home dindustry is unique within the building in-
dustry in that there Is a single standard, ANSI All%.1 Standard for Mobile Homes [1] 3/,
which covers the major aspects of the mobile home bullding process, i.e., construction,
elaectrical, plumbing and mechanical. Park considerations are included in ANSI A119%.3
Standard for Mobile Home Parks [2]. These standards are developed using the concensus
process by ANSI Committee All% on Moblle Homes and Recreational Yehlcles. The committee

is sponsored by three industry groups (Moblle Home Manufacturera Assoclation, Traller

Coach Association, and the Recreational Vehicle Institute) and the National Fire Protection
Asgoclation. Committee membership is drawn from the mobile home, recreational wvehicle, and
related industries as well as from state and federal governmental organizations, consumer
groups, trade assoclations, Insurance industry and other interested groups.

States that have legislated mobile home construction requirements have most frequently
adopted ANSI Al119.1 as a whole or have used it as a model upon which to base thelr standards.
as of June 1, 1974, 45 states have adopted or are in the process of adopting AMSI Al119.1 or
portions thereof,

1.4 Mobile Home Regulatory Process. Because of the nature of the product and its manu-
fFacturing process, the regulatory process for mobile homes is unique to the housing industry.
Enforcement of a mobile home standard is the responsibility of the state in which it is
manufactured and generally includes certification that the construction meets the codes re=-
quirements and inspection of the product in the factory to insure that the approved design

is met,

There are two basic regulatory programs which are used separately or in combination

by the states. Some states set up mobile home agencies to enforce regulations while others
utilize independent third party organilzatlons to perform such services. A typical combina-
tion would be for the states to set up an in-house agency for plan certification while
employing a third-party to perform in-plant Inspection. A recent National Bureau of
Standards publicatlion by Cooke, Tejuja, Dikkers and Zelenka {3} outlines cthe various pro-
grams in use by the 50 states as of early 1974. This report establishes the fact that
there 1s considerable legislative activity at the state level in the mobile home and
manufactured building regulatory field.

1.5 Project Approach. In order to address the stated objectives, the project was crganized
around three basic tasks.

Task 1 - Collection and Analysis of Existing Mobille Homes Performance Data

Collection of data from Federal agencles, State regulatory agenclea, and con—
sumer groups to reflect trends and ldentify functional failures and major pro-
blem areas.

Task 2 -~ Field Tnspection of Mobile Homes

Inspection of mobile homes in the field in an attempt to determine the causes
and consequences of the performance problems documented in Task 1.

Task 3 - Summarize Data and Develop Conclusions

Synthesize data obtained in Tasks 1 and 2 to fulfill the other objectives of the
project. Develop additional source documents in the standards and regulatory areas.

3/ References are listed at end of report.



A. Regulatory Study - Vislc State agencles regulating mobile homes and
manufacturers within that state to determine specific effects of the
repulatory programs. In addition, visit selected states representing a
cross section of typical programs such as state operated programs, third
party programs, and combinations of the two used throughout the Unlted
States,

B. ANSI Al119.1 Standard for Mobile Evaluation Study - Prepare a document
cutlining changes in the specific requirements of the ANSI Al119.1 Standard
from the 1969 edition through the 1972, 1974, and 1975 editions.

2.0 DATA ACQUISITION PROCEDURES

2.1 Introduction. The mobile home data obtalned consisted of maintenance records, consumer
complaints, on-site inspection reports, etc. and data resulting from NBS field team Inspec-
tions of mobile homes. Because of the varylng nature, location and availability of these
data sources, procedures had to be established which would provide a cost-effective and
timely means of data retrieval.

In the planning phases of the project, 1t was antlcinated that the major portion of
performance data would come from moblle homes used by HUD' as emergency housing following
the 1972 Hurricane Agnes disaster. Later, when It became evident that these unics were

all manufactured at approximately the same time and were put into use under emergency
conditiens, it was decided to seek additlonal data sources in order to obtain a more re-
presentative data base. These added sources included other Federal agencies, state regula-
LoTy agencies, consumer groups, and private owners of mobile homes.

2.2 Available Mpbile Home Performance Data

2.2.1 HUD Data {(Hurricane Agnes Mobile Homes). As a response to Hurricane Agnes, HUD sec-—
up and maintained a records system which allowed an evaluation of the performance of the
mebile homes used as temporary housing.

2,2,1.1 HUD Response to Hurricane Agnes Disaster. The Department of Hosuing and Urban
Development purchased approximately 18,000 mobile homes that were used as temporary housing
for victims of the Hurricane Agnes disaster which occurred in June, 1972. The largest con-
centration of these mobile homes was in the Wilkes-Barre, Pennsylvania area where they
totaled appreximately 12,500 units. The urgent need for mobile homes was such that large
quantity purchase contracts were negotiated and awarded in a minimal time period to manu-
facturers and dealers with the primary requirement being the earliest possible delivery
date. Since this immediate need exhausted the local market of mobile homes, manufacrurers
and dealers from as far socuth as Florlda and as far west as Texas, supplied mobile homes to
the disaster relief effort.

The exigencies of time, in many instances, precluded specifying that these mobile homes
meet the requirements of standards such as ANSI Al19.1 or of the code of the state 1n which
the home was purchased.

The processing procedure for incoming mobile homes in the Wilkes-Barre ares was as

follows. Three large staging areas were established at convenient locatlons in the city,
namely the Red, White, and Blue staging areas (See Figure 4}. Each mobile home that entered
the area was dellvered to a particular, previously assigned staging area. Upon arrival at
the staging area each mobile home was visually inspected to determine 1f it could be assigned
for use immediarely or if some repairs were needed as a result of manufacturing omissions or
possible transport damage. Repair crews were available to make the mobile homes '"field
ready" after which the homes were delivered to either private sites or te the varlous mobile
home parks that were being constructed in the area. Field crews were then given the task of
blocking and leveling the units, hook-up of all utilities, and Installing preconstructed
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wooden stairs at the entrance doors and [nsltalling skirting on the mobile homes,

As soon as the mobile homes were available for onccupancy, families were assigned and

moved into them. The occupants then had the use of these units until their pre-disaster
dwellings were rehahilitated or until permanent housing became available. Any maintenance
or repairs to the mobile homes needed during occupancy was accomplished by HUD repair craws
or designated contractors., The occupant simply had to call the HUD Maintenance Office giving
his or her name and address along with the HUD number assigned to their mobilile home and re-
quest the needed repairs. A record of the call was made by filling out a repair work order.
These repair orders were then asslgned to maintenance crews for disposition. Upon receipt
of the order, the maintenance crew would proceed to the mobile home and make the necessary
repairs noting the extent of the repair, the time required, and materials used for each
ordered repair. This copy of the repair order was then returned to the maintenance office
and placed in a file folder that had been established for each mobile home under the HUD
identification number. A ctypical '"maintenance work order" is presented in Appendix A,
(Exbibit 1). Using this procedure a complete hiscory of all repalrs made to each mobile
home while occupied or available for occupancy {through park manager initiated maintenance
orders) was established.

As permanent housing became available to the 1niltial occupants, the units were either
reassigned te new tenants or kept availahle on a standby basis. As the need for temporary
housing declined each empty unit was evaluated by HUD inspectors to a set of criteria
established by HUD so that a disposition decision could be made. Typical forms used in this
"criteria inspeccion" are alsc presented in Appendix A, (Exhibit 2). The disposition options
were as follows: vrefurbilsh the unit and store it for future disaster use; declare it surplus
and place it on the market for transfer to other federal government agencles that expressed

a need; or declare the unit unusable and allow it to be salvaged for repair of other units,
The coption selecred generally depended on the dollar outlay required to refurbish the mobile
home. A small number of unicts were sold to the coccupants that had resided in them and
indicared a desire to purchase. The Kaminski storage area (S5ee Flgure 4) was established

to accommodate the vacated mobile homes as each of the parks were deactivated and until

final dispositlon of the units could be completed. This storage area was the location of

the NBS field team inspection operations described herein.

2.2.1.2 Data Acquisitlon Procedures, The two major sources of data used in this phase of
the project, maintenance and refurbishment data {Appendix A - Exhibits 1 and 2}, were
brought to NBS on loan from HUD. Only data for approximately 10,000 units of the 12,500
total were included since HUD required that files for all active mobile homes {those still
occupied) must remain in Wilkes-Barre.

The other source of data was HUD Finance Department records which could not be taken

from Wilkes-Barre. It was necessary to have access rCo these flles since they contained
valuable mobile home identification information such as manufacturer, serial number, state
and year of manufacrture, purchase cost, number of occupants and length of occupancy. A
Former HUD staff member with experience on the Hurrilcane Agnes Disascer Team was placed
under contract to extract information Erom these files and also to previde lialson for all
NBS Wilkes-Barre activities.

2,2,1.3 Sample Selection Criteria. As previously noted, che files ohtalned from Wilkes-—
Barre had a numbering system which uniquely identified each moblle home. The system was
based on an eight dipgit number with the First four digits being the contract number and
the last four digits being the number of the mobile home purchased under that contract.
For example, the mobile home with the HUD numher 3092-0100 represents unit 100 putchased
under contract numbar 3092. The files were ordered consecutively by HUD contract number
and by unit number within each contract. The number of mobile homes within a contract
varied from one to several hundred.

Since it would not be possible to evaluate data for the entire 10,000 units, a method
of selecting a representative sample without blas was devizsed by the Statistical Engineering
Section of the NBS Institute of Basic Standards. Thils method consisted of randomly select-

ing 500 units at a time without replacement. A random number table was generated and used
4



to select a 3000 unit sample (in 500 unit blocks} lrom the numerically ordered files for
detailed evaluation. The sample was deemed vo Be both manageable and representative of Lhe
10,000 unit popularicen. The vast malority of the problems were gleaned from the malntenance
work orders; only about 10% of the problems were provided hy the refurbishment data. The
maintenance work orders for these 3000 units were separated to facilitate computer ceding

of the performance problems. Refurhishment data were found for only 1360 of these 3000
units becanse a large amount of this data had been shipped from Wilkes-Barre with the mohile
homes to other storage locations throughout the country.

2.2.2 Privately Owned Mobile lome Dala

2.2.2.1 General. Acquisiticn of performance data on mobile homes Erom sources other than
IUD was a basic requirement of the project. It was felt that these data from privately
owned moblle homes were needed to augment the performance data obtalned from Wilkes-Barre.
Consideration of the two data sources should emhance the general applicability of the over-
all study results and tend toc minimize any variations caused by the differences between
Federal government and private procurement and certification procedures.

2,2.,2.% Data Source Selection Criterla. Since the study resources weve finite and limited,
it was decided early in the planning phase to concentrate on those states with large mobile
home populations such as Californla, Texas, Florida, etec. Using this approach it was possible
to gain access to the maximum quantity of mobile home performance data for a minimum ex-
penditure of time and money. It 1s recognized that this data acquisition method does not
render results that are statistically reliable for the total mobile home population of the
U.5. 0On the other hand, the results are generally representative of the performance pro-
blems encountered by mobile home users. The performance problems identified in privately
owned mobile homes can be useful in ferreting out the major problems and their relation to

the mobile home standard (ANSI All9.1) as well as to regulatory procedures.

Initial emphasis concentrated on the state agencies responsible for mobile home regula-

tion and/or administration. Table 1.2.2 from refercnce [3] was found to he extremely useful
as a guide to the location and personnel of the state agencies regulating mobile homes.

These agencies varled widely from state-to-state and were attached to building code, consumer
affairs, community. development, labor or motor vehicle orpanizations. In addition to the
state organizations, other agencies with potential data banks on mobile home performance

were contacted, These included Federal agencies such as the Veterans Administration, mobile
home owners organizationg, privately owned mobile home parks with rental units, and various
consumer groups. There was no attempt to interview private mobile home owners on an in-
dividual bases.

2.2.2.3 Data Acquisition Procedures. The initial contact wilth the various potential

sources of moblle home performance data was made by a telephone call to the organization.

The scope of the project was discussed and a request was made for the organization's
cocperation in making data avallable to NBS. The request included forwarding NBS a sample
copy of two or three documented cases of mobile home perfeormance problems from their files
along with an estimate of the total number of such cases available. As a follow-up action

to the phone call, a letter was transmitted to the individual contacted recapping the phone
conversation with a request for sample cases and other information. As a result of the above
procedure, responses including sample cases were received from 1& sources as listed in

Table 1.

After dnitial discussions with agencles having data, it became clear that mest of these
agencies did not have sufficient stalf to extract the data needed by NBS from their mobile
home files. As a result it was decided to send project field teams to those sources which
appeared to have maximum quantities of mobile home performance problems on file. Visit
arrangements were coordinated with the selected source and usually a twe man team made the
visit and retrieved the data. WYormal procedure on arrival at the scurce's office was to
review the total mobile home file avallable, and select a representative sample of cases
where the file was tooc veoluminous to copy each docket. For each case selected a copy was
made of the owmer's initial complaint letter and, when available, the agency follow-up

5



inspection report. In addition, mobile home identification data were recorded for cach case
nsing the form shown in Fxhibit 3, Appendix A, Using the above procedure a total of 967
mobile home performance problem cases were obtained as summarlzed in Table 1.

2.1 Ficld Inspection Data

2.3.1 Selection Criteria. It became necessary to establish a selection criteria for mobile
lwomes because of the large number available both in the IUD stockpile and in the private
seCtor.

2.3.1.1 HUD Units. 1Initially it was planned to select wnits for field inspection at Wilkes-
Barre that were included in the 3000 mobile home sample undergoing performance data analysis
{Section 2.2.1.3). 1t became evident very early in the field inspection operations thac this
type of procedure would not be practical hecause of the difficulty encountered in locating
specific units [n the larpe rapidly changing Inventory of mobile homes at Wilkes-Barre.

Imitas were being moved on a 24 hours per day basis in and out of the storage arca making it
virtually impossible co obtain an accurate current inventery or locate specific units.
Mldicionally, the inventory was down to 2000 units from the initial 12,500 mobile homes used
in the disascer effort.

As & resule, the procedure adopted was simply to select units at random for field inspee-

tion with no attempt at pre-selection {random sampling). There was an attempt to inspect

units of as many different manufacturers as possible and to skip duplicate units. A total
of 237 units were field inspecred at Wilkes-Barre.

While the large concentration of mobile homes in the Wilkes-Barre area as a result of
Hurricane Agnes created an excellent opportunity for field inspection of mobile homes, some
drawhbacks were apparent. All of the units had been manufactured at approximately the same
time (1971-1972) and many were transported over unusually leong distances and had been sited
under emergency conditions. The temporary nature of the mobi{le home parks and private site
placements created problems that would not have been encountered under normal circumstances.
The conditions were further complicated by the factk that the occupants were living in mobile
homes by necessity and not by choice. Also, the performance data gathered at Wllkes-Barre
hy the field inspection team represents an atypical condition in that the team was looking
for ang recorded the most extreme problems encounted.

2.3.1.2 Privately-Owned Units. The peculiar conditions relatod to acquisition, siting and
occupancy of the HUD Agnes mobile homes made it necessary to inspeckt mobile home usages under
more normal conditions. The field study was enlarged to include units from the private
Rector.

Because of the difficulties of locating and arranging inspcction of individually owned
mobile homes, sources were sought our which would allow access to a large number of units
at a single location. Also, it was desirable to have access to purchase specifications
and maintenance records of the homes Inspected. Four such sources were located ar various
locations in the United States.

A privately owned mobile home park in Lexington Park, Marvland, consisting of 25 new single
wide (12 foot wide) units which had just been installed and occupied, was inspected. These
werTe duplex rental units and had been purchased to a specification established by the owner
and had unique construction characteristles. FEach unit was divided into two living areas
with separate bath, kiltchen and sleeping facilities,

‘Mobile homes constructed in 1962 and 1965 wore inspected at Warren Air Force Base in

Choeyenne, Wyoming to obtain data which could be related to durability. These unitas which

are being used as housing for families of construction personnel have been moved cleven

times over an average distance of 650 miles each move. The mobile homes were purchased under a
specilication prepared by the Air Force and have been maintained for the Covernment by a

6



private company since purchase.

A private moblle home park contalning 200 mobile homes manufactured in 1971 and 1972 was
inspected in Montgomery, Alahama. These units were owned by the Alabama Farm RBureau (not
state affiliated) and rented to Alr Force personnel atcending 12 week courses at Maxwell
Air Force Base. In addition to inspectlon of these units, maintenance records for cone
twelve week occupancy period were obtained along with refurbishment data for che life of
each unic.

Five mobile homes belng medified under a HUD Grant for use by handicapped students were
inspected at 5t. Andrews College in Laurinburg, Norch Carolina. These units were obtained
by the College from cthe HUD Agnes stockplle and purchase, maintenance, and refurbishment
data for cthe units were avallable.

2.3.2 Interdisciplanary Team Approach. The mobile home field inspection team consisted of
NBS staff members with expertise in various phases of cthe building process. The team members
had many years ol experience in their particular area of the building process and also had
some experience in the mobile home fleld. The team consisted of a structural engineer-
project manager and five other members with englneering expertise in the flelds of materials,
plumbing, heating, electrical, and fire technology.

Pricr to iniciation of the field inspectlon task, the team members became familiar with the
construction of mobile homes by visiting several mohile home manufacturing plants including
one that produced average quality unlts as well as a plant that preoduced a superior product.
A visit to a manufacturer of mobile home frames and metallic roll roofing was also included
in the familiarization program. These plant tours were very instructive and the plant
managers extremely helpful and cordial in their efforts to explain the manufacturing pro-
cesses used for producing mobile homes.

In addition to the plant tours, the Mobile Home Maintenance School established by HUD in
Wilkes-Barre for training of repalr crews, was visited by the field inspection team. These
tralning courses for maintenance of heating, electrical and plumbing systems were established
by HUD to increase efficiency of the repair crews responsible for maintenance of the disaster
units,

2.3.3 Development of Field Inspection Techniques. In conjunction with the plant inspections
and maintenance shecool visits additlonal training was afforded the field Inspection team by
visits to the Red and White Staging areas at Wilkes-Barre (See Fipgure 4).

The Whire Staging Area was the "grave yard" for units chat had been damaged beyond repair.
These units had been either damaged In transport, during placement at the mobile home parks
and private sites, or during occupancy. Several units that had been destroyed by fire ware
also stored here. These units were being salvaped of all usable parts for repair of other
mobile homes. Inspection of these units made it possible to observe structural framing
techniques (including roof trusses), plumbing trees, wiring techniques, heat duct assemblies
and insulation, and vapor barrier installations. Many units had been damaged sc severely
that it was not necessary to remove paneling for inspection purposes as large portions of
the paneling had already been removed or destroyed.

At the Red Staging Area elighteen mobile homes were set aside for use by the field inspectien
team. While some of these units had been declared unsuitable for further use by HUD because
of damaged or inadequate construction such as short ocutrlggers, aluminum wiring, bent frames,
excessive refurbishment costs, etc., most were in good condition. Permission was granted to
NBS to perform any type of destructive evaluarion on these units that the field inspection
team deemed appropriate including complete dismantling of the unic if necessary.

The type of "destructive disassembly' inspection procedures employed included the selecrive
removal of ceiling and wall panels (interior and exterior), flooring and undercarriage
weather protection barrier, to observe workmanship, structural framing, insulation, wvapor
barriers, wiring methods and plumbing trees. Samples of the materials such as cablnet doors,
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wall paneling, ceiling materials, clectrical and plumbling parts and fixtures were removed
and returned to WBS for study.

Since it would not be possible to "destructively' inspect any more of the 2000 units at
Wilkes-Barre and at private sites, it was necessary to develop 'mon-destructive” inspection
procedures. Evaluation of the eighteen unlts indicatved that it was difficult to remove and
replace interior and exterior paneling easily without damage to cthe paneling. Also, the
plumbing trees and heating distribution systems could not be thoroughly inspected without
laboriously removing paneling, flooring, or undercarriage weather protection which would be
difficult to replace im a like-new condition, The roofing system lncluding metallic
membrane, truss constructilon, insulation, vapor barriler and finished ceililing is unitized.
The minimum possible non-destructive method of evaluation would require the removal of

the furnace vent stack in order to inspect the immediate area of its penetration through
the roof. This vent stack would then have to be replaced and resealed from outside the
roof to eliminate water leakage potential.

Consequently, the 'non-destructive"” inspection procedure used for the vast majority of mobile
homes became a visual inspection without the removal of permanent construction. Parcicion
construction could be observed in unfinished closets, water heater compartments and furnace
enclosures. Plumhing inspections had teo be confined to the hot water heater compartment,
under kitchen and bathroom sinks or at washer hookups. Heating system evaluation was con-
fined to the Furnace compartment and by removal of floor registers. The electrical dis-
tribution system could be evaluated at the load center and by removal of switch plates and
duplex outlet covers.

2.3.4 Data Recording Techniques. The data recording techniques used in the field inspec-
tion effort were both written and visual. Inspection forms were [filled out on each moblle
home inspected. These forms included identification, structural, plumbing, heating and
electrical information. A photographic record was alsc made of each unit thar included
any unusual conditions encountered or failures that were evidenr. These inspection forms
and photographs along with the maintainence and refurbishment data then formed the data
base for evaluation of the individual mobile homes examined during the field inspection
effort.

2,3.4.1 Inspection Form Development. Since 'destructive"” inspection was precluded, except
for the few units described earlier, a "non-destructive” or visual inspection procedure
was developed to record all available information.

A four step approach to the development of the 1nspectlon forms for mobile homes was follow-
ad. First, each member of the inspection team prepared a list of all information within

his particular field of expertise that would be advantageous to know 1n evaluating the
performance of the mobile home. The second step was to list all information that could
possibly be observed In an actual non-destructive visual inspection based on the experiences
gained in the destructive evaluation experiment. The third step was to collate these two
lists with the ANST A119,1 standard and thereby establish what could be observed as scandard
variances. The fourth step was to develep an inspection form sheet for each discipline

that would evaluate these standard requirements with the available information In a simple
check list type format, A typical set of inspectlen form sheets used is included in
Appendix &, (Exhibit 4),

Since an objective of the project is the evaluation of ANSI AllS%.1 Standard for Moblle
Homes, the data retrieved on the data forms is relared directly to specific sections of
the standard (1974 edirion), where possible.

2.3.4.2 Photopraphic Documentation, To augment the Inspection form data and to provide
a cross check for future evaluation, a photographlc record of each mebile home inspection
was made. The flrst photograph taken was of the front of the moblle home that clearly
identified the unit by its unlque Ildentification number. Each succeeding photograph
taken was of that particular unit and included cede viclations, component or system
failures hnd any other unusual conditdons related to performance that existed on the
interlor and exterior of the unit. Typlcal photographic decumentation for a moblle home




is shown in Appendix B.
3.0 DATA ANALYSIS METHODOLOGY

3.1 General. An initial project task was to develop a methodology for data analysis which
could be used te evaluate the vast amount of mobile home performance data acquired from the
various sources, Because of this large quantity of data, it was apparent that computer
techniques should be used. It was necessary to develop a coding system whereby a reviewer
could record the problems to form a data base for analysis. The data analysis system
developed conslists of a Problem Catalog which lists a broad range of performance problems,
coding techniques to record the problems and computer programs to organize and process the
data. In developing this system the following pguidelines were followed:

1. The dacta analysis system should be easily understood and capable of being used with
a minimum possibility of error.

2. Data analysis system should be readily expandable and not sensitive to change.
3. Data analysis system should be easy to check.
3.2 Problem Catalog Development. The Problem Catalog contained in Appendix C is composed

of two major sections: (1)} Moblle Home Identification Data, and (2) Performance Problem
List.

The Identification Data Section provides a method of recording information describing
characteristics of each mobile home such as manufacturer, state and year of manufacture,
gerial number, seal or seals of approving agencies, dimensions, construction characteristics,
etc.

The Performance Problem List is organlzed into three subsections which permits categorizing
of the mobile home performance problems encountered. (Figure 5):

A. Problems Related to ANSI All9,1 Standard for Mchile Homes
B. Routine Maintenance Problems
C. Appliance and Equipment Problems

The Performance Problem List was developed through a process of evolution; as new problems
appeared in the performance data new ltems were added to the list. The ANSI Standard A119.1
subgection represents virtually the entire 1974 edition of the Standard (NFPA Ne. 501B-1973),
with coding symbels being assigned for appropriate paragraphs. In the case of the Electrical
(Part E), Plumbing (Part C), and Heating (Part D) sections of the standard the paragraph
numbers and key words in the catalog appear in sequential ordar, just as they do in the
standard. Construction (Part B) differs in that the catalog 1s organized around major con-
struction components, such as roof, floor, walls and doors etc. Therefore, some paragraph
numbers which pertaln to several components are repeated and are not necessarily in sequence.

It became apparent in the early stages of data analysis that many of the problems encountered
In the Wilkes-Barre files could only be related to ANSI 4119.1 in a very general way. While
most of the maintenance work orders identified the type and location of problem and stated
the manner in which it was corrected, some were lacking in necessary detail. For example,

a water leak may have been recorded without any indication as to where in the mobile home

1t occurred or what was done as a repalr. It should be pointed out that much of these

data were recorded under emergency conditions with no thought that they would be later

used in this project.

In view of these shortcomings, and because of the need to preserve the detail of the pro-
blems recorded, it was declded to create a Routine Maintenance Subsection and an Appliance
and Equipment Subsection which would be separate from the ANST A119.1 section. If there
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was not sufficient informarion to record a problem under an ANST All9.1 heading it was
placed in one of these other subsections. Thesec two subsections of the catalog were also
develaped in an evolutionary manmer. The Initial organiratlon was established by a con-
census judgement of the project staflf, a pilot survey of the maintenance records for about
fifty Wilkes-Rarre mobile homes and a teview of Wilkes-Barre mocbile home performance pro-
blems produced in a separate study conducted by the HUD Office of Policy Research and
Development. When a previously unreported problem occurred, a new coding symbol was

added to the appropriate section, continually increasing its coverage.

The Routine Maintenance Subsection was organized under the same pgeneral headings as the

ANSI Al1159.1 Subsection; l.e. construction, plumbing, heating, and electrical. The Appliance
and Equipment Subsection was grouped by appiiance; 1.e. furnace, range, het water heater,
refrigerator, exhaust fan and smoke detector. Since components of each appliance are listed,
it is possible to record as high a degree of detall as the data permitted. Furnlture pro-
blems and the occurrence of a fire in a mobile home were recorded under a category separate
from the three subsections.

A problem level concept is employed to organize and assist in the evaluation of the daca.
These levels are used for organizational purposes only; they do net indicate or imply the
degree of Importance of the problems. Figure 5 illustrates problem levels 1, 2 and 3 and
Figure 6 isolates ANSI Al1l9.1 (Construction) to illustrate levels 2 through 7. The number
in the extreme right hand column of the Frobhlem Catalog in Appendix C indicates the problem
level for each icem.

3.3 Problem Coding Techniques. The development of the Problem Catalog and coding technilques
were interdependent in that they were evolved concurrently. The design of the coding tech-
niques were influenced by the project schedule, flexibility of adding new items to the
Problem Catalog, available facilities for preparation of input data and the minimization of
computer coding errors. The latter could be most readily accomplished by a coding form

which could be read electronically, producing a magnetic tape for computer input., This

would eliminate, of course, the human error inherent in the conventional method of preparing
computer input data by keypunching computer cards, Two systems are currently available
wherein it 1is possible to Lranscribe data from coding forms directly to magnetic tape. One,
the Film Optical Sensing Device for Input to Computers (FOSDIC) system, is well developed and
has been used by the Bureau of the Census for many years; the second, the Optical Character
Recognition (OCR) system, is limited for handprinted alpha-numeric characcers. Although the
FOSDIC and OCR systems are attractive from the polnt of view of minimizing keypunching errors,
they do not satsify any of the other criteria. Both systems would take at least three months
to develop and have the forms printed; once the forms were printed, it would be very difficulc
to make additions or effect changes. Additionally, both systems can only be serviced at a
limited number of facilities. In view of the above, it was decided to use the conventicnal
approach of filling out coding sheets and keypunching cards for computer ilnput.

The coding technique selected for uwse in conjunction with the Problem Catralog is designed

ro minimize errors in filling out computer coding sheets. The standard computer card is
separated into eight flelds of ren spaces each as shown on Figure 7. The first field is
used to identify the mobile home; 11 3092-0100 in che case shown refers to HUD unit 3092-0100.
Each source of data has a unique identification letrer in the first space of this field.
Tdentification data, other than mobile home number, and problem data arc recorded in fields

2 through 8.

There is an alpha-numerie coding symbol in the Problem Catalog for each problem or piece of
identification information which is entered by a reviewer on a computer coding sheet Figure
7), using contiguous fields (i.e. there should be no blank fields between the first and
last entry). While the coding symbols in the ANST Al19.1 subsection are tabulated exactly
as shown, the numeric part of each coding symbol in the Routine Maintenance and Appliance
and Equipment subsections can be elther: 1. (adjust), 2. (repair), or 3. (replace) de-
pending on the type of problem (Appendix €). For example, the repair of a kitchen faucet
assembly would be recorded as NPKA2,, while the replacement of the same component would be
NPKA3., Intries in field 2 through 8 c¢an be made 1in any order and if more than cne card is
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required, the identification number would be repeated In ficld 1 of succeeding cards. The
order of the cards in the assembled deck 1s unimportant since they can always be sorted by
identification number in field 1.

As an example of the coding technique consider the following problems and the resulting
code entries on Figure

Problem Section of Problem Catalog Code Page

1. Rain leak ANST All19.1 RLMPZ, 47
through vent
pipe in bathroom

2. Replace Glass in| Routine Maintenance NCWR3. 57
Window

3. Replace Furnace Appliance and Equipment AFLS3. 59
Blower Limit
Switceh

The personnel who reviewed the files and filled out the data sheets were all engineers

or highly skilled cechnicians. The field inspection team formed the nucleus of cthe file
teview team, All the technical disciplines required to effecrively review the flles were
represented on this team. The team worked as a group, so that everyone would benefit from
discussions concerning the proper coding symbols for the problems found in the files. Also,
as new codlng symbols were needed, they could be readily formulated and distributed to the
team.

3.4 Computer Techniques. Because of the vast amount of collected mobile home performance
data (approximately 32,000 reported problems), computer techniques were used for sorting,
combining blocks of data and other data processing needs. The system selected for coding
performance problems readily lends itself to this because each element of dara has a unique
permutation of alphanumeric characters. Prior to manipulating the data, once it was in

the computer, an accuracy check of the data was made to eliminate coding form entry and
keypunch errors. Several programs were written to process the data and printout out tables
and pleots once the data had been verified.

3.4.1 Data Verification Programs. Silnce keypunching of cards was the most error prone

step in the recording of problems, a computer program was written to printout all coding
symbols which were not in the Problem Catalog. The incorrect coding symbols on the print-
out were checked against the coding form and corrected if possible. This checking procedure
reduced the coding symbol discard rate to less than 1 percent of the over 30,000 problems
recorded.

A particular checking problem occurred in recording performance daca for the 3000 unic HUD
sample described in Sectiom 2,2,1.3, This sample was selected from 10,000 files shipped
From Wilkes-Barre to NB5. The 3000 unit numbers selected for analysis were transcribed
onte computer coding sheets and keypunched to provide a check list for data input to the
computer. The corresponding files were located and reviewed by the data analysis team.
Because of human errors inherent in the manual processing of Wilkes-Barre files, 1t was
not possible to locate files for approximately 4% of the 3000 units in the sample which
resulted in a final total of 2881 units for the sample.

3.4.2 Problem Summacion Programs and Graphical Presentations. Data processing programs
were developed to establish trends, compile data on obvious problems, and ferret out those
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problem areas which may not be obvious,

The most important of these is a program which prints out summations of problems relative
to the levels within the Problem Cataleg. This program processes a given data base and
instructs the computer to print out summations and percentages for levels of problem
rafinement (Appendix D).

Once the data bases were established, computer programs were developed to print tables,
graphs and histograms te assist in the evaluation of the data. These included tables
relating data such as; (1) vear of manufacture versus number of units in the data file,
{2) width versus number of units in the data file, {3) state of manufacture versus rhe
number of wunits in the data file, (4) seal ol approving agency versus problems versus
number of unics in the data file. These tables are 1llustrated in Appendix E along with a
typical computer plot developed for seal of approving apgency versus average number of
problems per mobile home. These preliminary data are for illustrative purposes only and
not for analysis. This indicates the potential of the computer techniques which will be
fully utilized in specific aspects of data analysis as required in later reports.

3.5 Application of Methodology to Various Data Bases, The application of the Problem
Catalog and data processing techniques has been discussed for the HUD Hurricane Agnes

mobile home data (Section 2.2.1). The privately owned mobile home data {Section 2.2.2)

were handled in exacrly the same manner except it was not necessary to select a small sample
of units from a large data base. Reported problems for all 967 mobile homes were included
in the data base.

The forms completed during the field inspection of mobile homes, photographic documentation,
and avallable maintenance and refurbishment data which were available constituted the data
base for the field inspection task (Section 2.3). These data were coded by the Field
Inspection Team using the format of the Prchlem Catalog.

The three data bases, HUD Agnes data, private data, and field inspection data were main-
tained separately ‘in computer storage files permitting any type of analysis .deemed desirable
by the project staff. Analysis could proceed separately within each data file or seléctive
combinations ef data could be made.

4.0 SUMMARY COMMENTS

This reporc is part of a UUD funded project to identify and document significant mobile
home performance problems and to relate them to possible inadequacies in the mobile home
standard, regulatory processes or to insurability aspects of concern to HUD. The data
acquisition and analysis methodology documented herein shows a unique approach used to
solve a complex problem of data retrieval and analysis.

The results and conclusions of the project tasks outlined in Section 1.5 of this report
will be developed in [uture reports planned for this project.
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Mobile Home Performance Problem Duta Sources

Table 1

Source and Locacion

Visit to
Source Agency

Approximate Number of
Mobile Home Cases Potentially
Available (early 1974)

: i
Number of Mobile
Home Cases Obtained:

Texas = Dept. of Labor and - Yes 257 171
Standards - Mobile
Home Div. - {Austin)
California - Dept. of Housing Yes 3,000 162
"~ and Community -
Davelopment = Div,
of Codes and
Standards -
{Sacramento)
Arizona = Division of Building No .273 1
Codes — (Phoenix)
Florida - Dept. of Highway Yes 1,400 142
Safety and Metor
Vehicles - (Tallahassee)
Virginia = Dept. of Agriculture Yes 300 32
and Commerce — Office
of Consumer Affairs -
{Richmond)
Georgia = Office of Comptroller No 300 -
General - State Fire
Marshall - (Atlanta)
loulsfiana ~ Qffice of the Govermor - | No ) 700 k|

Office of Consumer Pro-
tection — (Baton Rouge)
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Tsble 1 (con't)

Source and Location

Visit to
Source Agency

Approximate Number of

Mobile Home Cases Potentially

Available (eﬁrly 1974)

Number of Mobile
Home Cases Obtained,

Washington - Dept. of Labor and Yes 300 - 152
Industries - Mobile
Home, Commercial
Coach and Recreation-
al Vehicle Secrion -
(Searcle)
Veterans Administration Office — Yes 250 47
(Jacksonville, Florida)
Veterans Administration Reglonal Yes 125 40
fiice - (Montgemery, Alabama)
Veterans Administraction Center - No 123 1
(Jackson, Mississippi)
Alabama Farm Bureau - (Montgomary, Yes 200 1%9
Alabama)
American Mobllehoma Association — No 10 8
(Lakewood, Colorado)
Minnesota = Dept. of Administration = |Ne 25 9

Building Code Division -
{(S5t. Paul) '
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Appendix A - Data Forms

I

HUD Maintenance Work Order Form
Criteria Inspeccion Form
Private Data Retrival Form
Field Inspection Forms



Exhibic 1

HUD WORK ORDER
s work oroeano. [ | N9 200087 @0ATE |, | 1 o JomTme | ]

. Mo Day wr. Mil,
(a HUD No. |, , = 1 |_I
~ 1. [J ROUTINE
o (6,88, ][, o ) | 2. [ EMERGENGY
(73 TENANT 3. ] PREVENTIVE
Fi {Talephone No.
@ LOCATION (e slephane o & (O REPLACEMENT
[STreet of Pad Mo) (" % [ FIELD
{City / Township or Park Site}
19y OKTO ENTER [J (10 (ERY { |
[Signature / Approvall |Prepared By) {Tenan1 Wil' He Hpme 7 Tima / Date)
ti2y WORK TO 9E DONE
r13) ORIGINATOR CDDE| 149 E [ DUPLICATE W.0.
t15) ASSIGNED TO | oLl Ll lus; DATE I | I (n THAF ) ‘
Mo, ¥, Mil.
c1e) MAINTENANCE EMPLOYEE NUMBER L, ] \ | \ \ ! ]
jLast & Dlgl'.'i af Sacm Security Number}
(19) WORK DONE {pe arIEF)
]_J.J_J__LllllIllllll!jlljllIilll’llllllllllllllllll
) (THIS LINE FOR OFFICE USE QNLY])
20 HOURS woRKED |, |.] ] 21y DATE COMPLETED, , | o | , | (zz;TIIIECOIlPLETEDl L | |
Ma, Day ¥r. Ml
1237 MATERIALS USED
124y SIGNATURE 1251 DATE
{Tenanl)
CHARGES: FOR OFFICE USE DNLY
o MaNiouRs | .1 ] 26y WORK DONE CODE | " |
(273 CHARGE TQ: {Aecommaendation)
2oy MATERIALS | ., [. | , ! MAINTENANCE 0
MANUFACTURER I:] 2
SET UP CONTRACTOR [ 3
CHARGE TC CONTHACTOR SITE DEVELOPER D 3
SUPPLIER a s
(30}11|1|1111||11;J NO CHARGE DG
€OPY DISTRIBUTION: g :
4. GOLDENAQD — AFTER WOAK COMPLETED — TG MANAGER 3 9

3. PINK — AFTER EDIT — TO KEY PUNCH THEN M / H FILES
2. YELLOW - AFTER COSTING - TO FINANCE
1. WHITE — AFTER COSTING — TD KEY PUNCH THEN M / H FILES

3
PROCESSED BY

{Flevision Date: Oct. 1, 1972) 25 w-13-mu



SERIAL NUMEER INSPECTION

Exhibit 2

Hame Degree
Zone
Address or
Pad Number
Box Size
0. A. L.
. HUD
Number
Serial T
Fumber Accepted
Bedrooms llejected
Mfr. Hold
Mod . Sales
Notes:
L]
L9
Signature:
Date:
Tail Lights Instialled hy Incpector: Yoz Ho
W =118-00

el

I8

T¥TIaC

serial -

Némber

26




MOBILE HOME DISPOSITION CHECK LIST

/ /ﬁxhibtt 2
2/21/73

4/32/73 Rev. A ' Y
10/30/73 Rev. B fs’ q\:

A0 NO. LEVEL I CRITERIA !2\ 61
.AIAL NO. REF. Ef g
MFGR. T §'
4. Axles
IMini.mum (2) per mobile hOME. .. .esseenenareraararonnranan cee 321
{Third axle - mapagement decision}
B. Frame:
1. Deflection normal (in unblocked condition)........... fer 3.2.2
2. Straight {(horizont@lly)e..eeeesaeeareeresiorsnosaarnonsns 3.2.2
3. | Longitudinal "I" beams shall be continuous from front
to rear or are pieced beams of uniform size or minimum
beam size of B" (vertical measurcment)..... e me e 3.2.2
€. Outside Walls:
1. Studs 1% x 2} (finished size) on 16" centers (exceptipn:
1% x 2 (finished size) lor all studs il studs al windows
and doors are 1% x 35 (finished 5iz€)..vevevrerercenanne 3.2.3
2.| Inside paneling secured to exterior walls 3.2.3
KD. Roof arched or peaked, 5" minimum, glued truss construction
on 16" centers.....-..... eaaaa e I~
E. Floor deck {glued) to floor joists......v.vvvinnannns cieeeee 32,5
F. 1Insulation thickness: Well Ceiling Floor
Gas or 0il K 1% m .. 3.2.6
Electric 2n 2" . LG I
G. Plumbing
Metal pipe or tubing wiih screwed, sweated joint or flare
fittings are preferable; however, approved (ANSI A119.1
Table C-1) plastic piping for the water distribution system -
is Beceptable. . it ittt et r e e i e e e aaaeaes 3.2.7
H. Eleciric
Interior wiring shall be all copper preferably; however,
listed (UL) copper-clad aluminum wire is acceptable..... .eee 3.2.8
I. |Deluxe leatures limiting transportability not present....... 3.2.9
INSPECTOR'S NAME, PRODUCTION DATE
~

DETATILED DESCRIPTION OF UNACCEPTABLE ITEMS
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) Sxliihi
2/21/73 tibhitc 2
L723/73 Rev. &
10/30/73 Rev, B .

MOBLLE HOMW DISPOSITIOM CHECK LIST Q\:'"
LEVIL £1 {\?
D NO. N $
MFGE. CRITERIAS O [
SERTAL TO. Rer, LU 9
A. Tongue (weld and stralghtness) . e ee e einieannrranmaaananny 3.3.1 N
B. Outriggers:
T 3 ey 3.3.2 .
2. Spacing (muxdoum 8 ford i i i 3.3.2
G, [Extend to edpe of mobile fwme and are gecured to
perimetor plate with carriapge or lag belts........... ... 3.3.2
C. Floer:
1. .The wocden ['loor Joist system shall be securely
attached to the {remt metal crossmember...... ... cvua... 3.3.3  1_
2. TFrame within 367 (2" x 6" long.}, 18" (2" x 4" long.)
B Lrans. e o e e e s 3.3.3
D. Skin Fastencd
1. [8kin {astened al proper intervals. . ...o.oo.oeeae.. iereeas 32304
2. |Panels zerons front and Tren tonyue Lo a diskance
¥ M. hack on either side sveurcd. .. oo iea oo A

[
“Extetior Siuim Door (main entruvee only) (if applluable) 3.3.5
F.i-®Water Brateér fccess Deor:
" 1. ) Large enough to remcve water heater and/er repair unit.. 3.3.6

S 2. L‘xterioT noar . . !
ot cAnsulated. .. ..., e e e 3.3.6 ."
: b. Gus walor heater has adeguato outside eir opening X
(mipizas € sq. in.)(A¥SD £117.%1 Para. D.6.3.2)...... 3.3.6
G. . pExterior clectrical roceopiacle wanlr 24" of Lhe
' waler pipe...... e e e e e e 3.3.7
2. | ¥eathorprool cover Tor orecopiacles mounted in a
e vertical plare position.. ..o i e i 3.3.7
H. | Grourd wire — Copper 48 (ahin. #6 acceptable) if present 3.3.8
I. Windows:
1. SBereenson all.o. oo oo, e e masae e 3.3.9
2. Storm windows on all excent bathroom (Northern Only
D e 1SN 3.3.9
3. |5%orm windows ¢r other than Wortiern Zone mobile homes
Instalied (iIf availabie). ... .. .. .. ... . .0, coiiiiaan.. 3.3.9
J. Floor covering in good cordition (vinyl)(carpets)......vvvn- 3.3.10
K. [Clothes Washer Coanections (includirg all plumbing and
valvesi{if applicable ). i i e 3.3.11
L. [Ceilipg nol sageging or leok siained (stain overcoeted)...... 3.3.12
M. |Inturicr pancls securc and undamaged........ccvvee oonn.. <.- 30330 L _
N. |oors are acerviccable.. ... .. e e e e 3.3.74
0. A1l windows are serviceable, oo o, oo i ia i ca e 3.3.15
P. IFuarnace complete end secure {inelude stack).. ... vveiiinonan 3.9.06 L -
Q Hot air system registers ard ducts in good condition........ 3.3.17 fﬁﬁTﬁ___Mw[ - .
lBrakrs are Cpclable ard elfoctive. . oo, & oo 3.3.18 ]

TJADDTTICKAL COMMENTS ON MEVERSE

¥ Time and material cost
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Exhibit 2

2/21/73
4/23/73 Rev. A
10/30/73 Rev. B

MOBILE HOME DISPOSITION CHECK LIST

LEVEL 11 {CON'T)
HUD NO.
MFGR. CRITERIA
SERIAL NO. RFF.
3. VWheels:
1. Tires in good condition.......c.oviiieiirnnrnennas 3.3.19
2. Rims in good condition..vcvuriveimmmnnnrnnrnrnrn 3.3.19
3. A1l wheel lugs SECUTE..ousrrerrnrnerasansronsanans 3.3.19
T. OSprings in good condition, including attaching bolts
and shackles. i et ioeirierinrrnerancrnatnansonnon 3.3.20
JU. Axles
T. Axles have 2" minimum upward camber..............., 3.3.21
2, Minimum two axles per mobile home.,...vvveervcerann 332
3. 411 axles have dust CADS. . ..cuiirnrrecrrnnccrasaren 3.3.21
INSPECTOR'S NAME, PRODUCTION DATE
~
M
COMMENTS:
|__) ADDITIONAL COMMENTS ON REVERSE
% Time and material cost //

29



Fxhibit 2
2/21/73
423773 tevl
10/30/73 liowv. o

MOBTTE ilOMI DISPOSITION CHIWGK LIST

LEVEL TTT

HUD XO.
MFGE.
SERIAL NO.

|4 Kitehen/Dining arva:
RIS 3. o
2. Dinetbe tabBle...us s err i i s . B
B R 03 o1 s 1 o= T £ AR
4. DRefrigerazor, minimum (12) cuble leet..............
5. Cooking range, 4 burner, with oven............. ... — |t S Sy b
6. Lighled range hood. .. .veeir i inniiane arinarareens j -----
To FXRAUSL VN w1 tttvsea s e e e e etnen e - e
18. Light fixture and shade plobe.o.oooooon coaiaiaan, I R
9. Drapes and rods for cach window, . ... ... ... ool I mT' o
| B. Living Room:
[1. Couch or sofs bed capable of sleeping (1) person... 3.4.2
Lo Armehalr. e e e
3. 0One {1) und table. .o e i e e ae e ce e
Ao One (PY collue table. ot it et
J5. Table' or Langing lamp winh shade globe....... .....
6. Drayes erd rods for ocacl window. ...l
I Bathroon:
T. Commode. .o e e i ie it cee e e 3.4.3 13
2. Commode top 8nd S€ET.... —vvevirninnas Ve e | o
3. Tub/shouer and shower eurtain..... .ovvven vecueen..
L LAVALOIrY. L i e e i o wreaaes
5. Medicine cabihet. ... ..o iiiniii i e
6. Mirror.... . ...l e iaae e
]7- Light fixturec and shade globe.................
ID. Bedroom #1:
|7, Bed, w/metal [rame or legs (screwed Lo metal corner
plate),box spring ard mallress. . ..eeeceeoeana... 34040 L ]
2. Sterage chesl, built-in or free slanding...........
3. Light rixture and shade globes. oo oo oot
'4. Drapes and twds Tor sach window., .o e iin o
|E. Bedroom #2:
1. Bed, w/m=tal frame or legs {scrcwed to melal corner
plate), box spring and maltress......coeeeeve i 3 L4 I O T
2. Storage chest, builu-in or free standing...........
3. Light fixture and shade globes.....................
L. Drapes and rods for each window....ooiveren e, t
COMMENTS:

[ JADDITIONAL COMMENTS ON REVERSE

3¢



2/21/73

MOBILE HOME DISPOSITION CHECK LIST
— LEVEL III (COR'T)
HUD NO.
MFGR. CRITERIA
SERIAL NO, REF.
IF. Bedroom #3:
‘1. Bed, u/metal frame or legs (screwed to metal corner
plate), box spring and mattress..........c.i ivn.nn. 3.4.4
2. Storsge chest, built-in or free standing..... veeas
[3. 1light fixture, and shade globes.,.........c.ovevn..
4. Drapes and rods for each window.....c.vveuunn. .o
|G. Miscellaneous:
|1. Wwater heater, thirty {30} gallon preferred, but
3.4.5

existing unit acceptable. ......... .. iuviannn. .
]2. ‘Water valves
a. Exterior weter shut-off valve............ .... “
jb. Plastic check valve on inlet water line or an
existing anti~-syphon valve on water heater.....
{3. Fire extinguishers - five {5) pound, filled and
mounting bracket {remové end ship separately)......
|4. Smoke detector (remove and ship separately)........
5. Two (2] sets of keys for each exterior door........
|6. Provisions for outside light [ixture end shade

Exhibit 2
4/23/73 Rev. A
10/30,/73 Rev.

B

r globe (if applicable)..c.ueiiieiinnence varinecans
7. Power supply cord - twenty-five {25) feet long
Tor "50 Amp, Mobile Home Use"™, unspliced...........
8. Hall light and switch (if applicable)............ ..
COMMENTS:
1. FECTOR'S NAME DATE

[ JADDITIONAL COMMENTS ON REVERSE

* Time and material cost
j1



Exhibit 3

Y{OBILE HOME PROBLTM DATA SUEET

Data Source:

Source Docket Ho.:

MH Manufacturer:

Model: Year: - Serial Mo,

Seals Attached (MHMA, TCA, SEMHI, State, or Other):

Length: Widch: No. Bedrooms:

Location:

Problems Reported in Scource Document Dated:

“Figure 1 - Sample of Data Sheet Used for Recording Mobile Home Ceach
Identification Informatiocn
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Construction

Exhibit

HUD No.
Date of Inspection _

Data

Manufacturer

Length Feet Madel P
Width Feel Serlal! HWumker
Year ;
Seals Number
1. Under Frame
Humber of Axles
Type of Dutrigger 2 Hember
C Member
_ Open Web Jolst
. _ Other
Outrigger Spacing Feet
Long Beam Spacing i Feet
Long Beaw Deprh Inches
. Yea No Plcture
Metal Under Frame Damage
Molsture Barrier Damage
Hurricane Straps
Number
2., Hall Framing
Kot Seen Framing Type
Exterior Wall
Interior Wall
1. Floor Framing
Not Seen
Framing Type
4. Roof System
Type of Truss Not Seen _ __ .
. Bowstring Roof Conetruction {(Check)
Peaked Ceiling Macerial

arher (Identify)

5. Flame Spread

Vapor Barrier
Ingulatlion
Racf Truas
Insulatlon
Vapor Barrier
Metal Coverlng

Kitehen Cabinec

Waeod
Pressed Wood
Plascic
4
e
LB DE A BR (Bab] ap
—_— <

Ceiling
Gypsum Bb.
Yeg. Flberbd.
Paneling
__ Fire Raced
Mot F.E.
Flame Spread
—
Ay, LR PR K BR Bl | BE
<
=
BR |2 R P L 1
— ~ 33




Exhibit 4

6. General

Yes No Picture

Rusted Exterior Fasteners
Interior Raln Leaks
Emergency Egress Window

Good (o obstructlons)

Bad (Obscrucelons)

Lomments:
34
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5.

HUTY No.
Date ol

Electrical Dara

Pistributrion Panel Box (Parc E-9 - 10)

Ampere Rating: 50 - 60 - 100 - 125 - 150

Exhibit 4

1nspcccidﬁ

10.9 Located Ip rear third of home: Yes No
9.2  Mlouinuam 24 in. from flecor: + Yes No
9.3 Minlmum 6 in. ¢lear space in [ronts Yes Ho
9 Fastened ta: Maneling Stud Framing
Other (indicace)
Type of Wire: Copper Aluminum Cu Clad Aluminum

Branch Circuits {Par. E-7)

4-15 Amp. Circuirs: Yes No

220 Amp. Clrcuits: Tes No

Recoptacle Qutlets Requlred (Part E-§6)

Receptacles Approved for wire used:

Yes Ha

Maxirmum 12 foot spacing:

. Counter tops in kirchend
Adjacent to rofriperator and ranges

Buile-du vanitics:

Counter tops under all cabinets:

[ - -
AY e e
O oM

Withinfadjacent shower/tub space:

Qutside Fixture: Yes No Weathertight :

Wiring Mzthods (part E-11)

11. Komet. cable with naomet, boxes:

Yes Na

Yes o Hot Seen

11. Outlet boxes flush with surface:

11. Boxes sacurely fastened:

11. Cable thru studs protected:

11. .Cable supported wichin 12" boxes, etc.:

3
4
5
11.6 Concinued sheath between boxes:
7
9
1

11.10 Suppert nonpet. cable 8":

Celling fixture securely fastened:  Yes

Ho

Hot Water Heater Enclosure
A. Accessibility: Good Bad

Interior Exterior

B. Enclosure Construction

Unflnished (backside of paneling, exposed studs)

Pancled - Thickness

_ Gypsun Wallboard - Thickness

Insulation - Foil backed

Cable across WY deoor: Yes

KNo




Roasgze
AL,

Name Brand
Model Xo,

Fuel

L.Ir.G.

Exhibi+ 4

Belfrdperetor
Name Brand
Madel No.

Nirtwral

Clearances:

Conmments:

Charring of adjacent cabinets:

36

dverhead Distance to Enbine:s
Exhaust Hood {Yes or MNo)
Yos .

No




Exhibic 4

HID No.

Dace of Inspuccicn
—e

Heating Data

1. Bearing Svstem

Name Brand

Model Wo.

Fuel Type Gas o1l Eleceric
LP
Xactural- ‘

Input Capacity BTY
Qutput Capacity BTU

Heating Unit Enclosure Construction

Unfinished (backside of paneling, exposed studs)
Paneled ~ Thickness

Gypsum Wallboard - Thickness
Insulation - Foll backed

Certificate: Yes Yo
Vhere: Furnace Company
Eleccric Panel
dthers

. Yen No

¥all thermoscat )

3 ft. or more from furnace

Floor regiscer w/dampers
Smooth riser comnection

¢(5.1.1.1) Combust. incake rodent proof
(6.4.2b) Drafthood aligned & secured

Pipe material and size
Fitting material

2. Fuel Burning Appliances

Furnace - HWH Dryer AC
A. Informaticn on clearances,
input, etc., attached to Yes No Yﬁs No Yes No Yes Mo

appliance {6.6.1)

B. Type of fuel marked on each
fuel burning appllance
(6.6.2)

C. Appliance accesslble for
inspection, repair, replace=
ment v/o resoving construc-
tion (6.7}

37



Exhibit 4

Y. LP = Macural Gas Plping - Yes o

(5:1,10.1) Supply location on "A™ Eramd
18" from roadaide

(5.1.11)  Metal tag ac gaw supply con.

(5.1.2.1) Aluo. connecrors used outdoors

(5.1.16) Cas piping used for elezxrie ground

£5.1.18}  adequace pipe hangars & supparte

4, Dutsida Ventinz . Ko Roof Inspaction
Yoo ¥o Hot Seen

Furnace vent reof jack
Bacured

R drafthood aligned/sscured
Roofl Jach secured

¥ent terwinating under wobila howa

3 fr. or pora from air incaka

"tooking dppl. vent wichin 10 fc.
¥all -
Cailing .

Attle vents
Eaves
Mool
Koof {mck secured

Comnanta | .

38



HUD Ho

Exhibit 4

Date of Inspection

Flumbing Data

Approved Haterlals {Table C-i Appendix C}

Yes Ko Hoc Labeled

DWY Piping

Kot _Seen

Water Plping

Valves

Water Closet

Lavacory

Bath Tub

¥itchen Sink

Flumbing Facilitiea

At Leaslt One Water Closet

Mipming

At Least One Lavatory

At Leaat One Kitchen Sink

Adequate Washer Drain

Adequate Washer Water Supply

Acceselble Facilicies

Water Disrribution (Part C-11)

Mot Seen

Minimm 5ize Piping (11.1.1)

Proper Water Connection Locaticn

(11.2.1)

Cap and Chain
Tagged

Minimum Size

Backflow Preotection {11.2.2.1)

Adequate alr gapa (11.2.3)

Antil-eiphon Ball Cock (11.2.6)

DMehwasher (11.2.4)

Clethes Wagher (11.2.4)

Types of Piping Materials

Copper Locacien

Galv. Street Location

Plastic Location

Indication of Exrernal Corrosion Yen

Indication of Frozen Water Piping Yen

TF

Hot Water Msater (11.3)
Gas Interior Access
Electric Exterior Access
Not Acceselble
Hiseing

Tas No
La%aled Heater

Hot Seen

Valve(e) T4F Belief (11.3.1.1)

Approved & Llsted T&P Valves

(11.3.1.1)
Proper Location TEP Valves

(11.3.1.2)
Proper Location Relief Valve

Drain (11.3.1.3}
Threated End {11.3.1.3)

Terminated in floor

Drainage System (Part C-12)
Draim OQuclets Ye
Drain Outleca

k3

Hot Seen

Proper Location (12.2.1)

Broper Clearance (12.2.2)

Hose GCoupler (12.2.3)

Cap and Chain (12.3.3)

Min. Ducler S5lze {12.3.3.3)

Proper Trap Arm Length {12.5.3)

Addequare Traps (B.l1)

Clean Outs (0.2}

Trap Arm Grade (8,1.9.1}

39



Exhibit 4

Yen I ¥o ' Hor Seen
Removability of Trepa (B.1.9.4)
Acceas to Bathtub 51ip Joine
Connectlion and Trap (9.1.4})
Dishwasher Draim Alr Gap {9.2.1)

Clathes Washer {9.2.4)
Froper Oraln {9.2.4._1)
Standpipe Dimenslons (9.2.4.2)
Trap for Standplpe (9.2.4.2)
Vented Standpipe Trap (9.2.4.2)
Accepnible Standplpe (9.2.4.7)

Type of DWV Piping Materials
ABS I i | -

6. Yents and Vencing (Part C-13)

Yes No Hot Seen

Main Yent Through Roof (13.3.1)
Individual Vents {13.3.2)
Individual VYent Valves
Vent Grade {13.4)

Adequate Horizontal Vents

Adequate Vent Term (13.5)
Water Tight Flashing (131.5.2)
Eemovable Yent Caps (13.5.2)

7. Proteccive Reguiremente {Part C-5.2)
Yes Ho Hot Seen

Protection of Fiping/Weathar
Protection of Pilping/Kosd Damage
Rodent Resiatance

Commentes :

LSC Qula-NES DT

40



Appendix B

Typical Field Inspection Photographic
Documentation

41



Figure 2 - Light Fixture in Area of Water Damage
Pulled Loose from Celling

42



Figure 3 - Electrical Wiring Passing Through Stud Unprétected

Figure & - Hurricane Strap in Exposed Reoof and Wall Construction

43



Appendix C

Problem Catalogue
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Moblle Home Identification Data

peer IBFYTIFTCATINY A 1041 F o AMFE
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PATIEY Y, Yipial o oAaE MAMUFACTIHIRER
<TiTex, STATI, MHERE M4l E HOMFE =2aS HMAMUFALTURED
CITYLY Y, FITY/TOMY ApFRT YMAQTLE HAKE "™AS MANUFACTHREN
ALY v, EMTPIR THE ¢¢NRE FAK THFEF HARE] RAME
SEALYY N MAMC NF THFE AGEMCY JSSUFTeS THE ATTACHED SEML
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SETLYp Y. FRTrR THE (AGT S CHARACTFRS NF THL SERI1AL WUMBRER
RN Y K YR . EEOTFR OTHE | AST & CHERFRFTEEZS NF THF SFal MUMARER =
Elrayxitw, MY AGE TA L[| KFS-paPRF
CHAREXLY FIREVTLHHT FHARAES TN K[| YFSoa94PRF
rRSTY TN, COST NF tAntl § O POMp . FMTRRE MHALF NOLLASR
HEATY XYY, TFTIREHT AF 0T LE HOME , FNTER POLNMDS,
NIMFHSIAMNSG NF MARYLF HAHF
'R, LFuATH NE DAL F WU0ME Ty FFFT
Y R, F1T AT MAA | LF HAME M FEFT
nor) Arpon e 2 F QgHYT
HiauYx, HIIAMT PP MAd (T WnMr T FFET
NE Mg
Ny, TATAL MIJURER OF pERROANMT
nnewy, CHINRFY AT READ AF HHTT
epREY, "IMRER AT FRONT NF UMTT,
RATvANME
AT, TRTAL “NURF® M gu[T FIMCYURE 12 ATHS)
EEN TP FUMPER AT REAR OF (IMTT
TAFTYX MULARFR AT FREANT JF NMTT
FYF 1. ' RATHENAM HAS AM LYIAUET FAM
FrEFil?, A THRANS pACS T HAUE a0 FYMANST F AR
NEFTY, Py Tl [NF FaToALCF pMARS
FET Y o TOTAL MMDCR NE BNNRSK
[l R HEMARER nyp BIGHY SIEDE
MELRY, titienr g nd | FFT S NF
"FRRX, HUMRER AT THE REpAR
NEETY ., M a R AT ThT renmT
RSTHY, THHNEY AF §TARM jnORg
PO0OF
AP . AFCHERD, 4rval
REARZ . AFCHEN, sH1YGLT
FEART, PEAKTn, HETAL
PEARH, PEAKEM . GHIMGLF
LENES FY P = BT o
AYLT . 1 ax| F
T E?, T OANICS
X R, 3 AY)FS
AV ra, gy Ax|LFe -
."\L'p'!'_u_ nF Lr'\nq ""FﬁM F!M tHrHEq-I
[AELE LR I Y oA TR,
TRLH7 . AP Ty,
"“l"--‘"' a ¥ 1~ Tir,
AN LR I 1=y 17 QM
TE| AR, N 17 Ty,

45



Mobile Home Identification Data
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Performance Problem List

CODE DESCRIPTLON
[rwsr AMGT STAMAADA 189, ||

ram FRauT N CAMASTRYUCTIMRM

reny AHIPT RONF SYSTFM

FLCE Mhd LOAR cAaRey CAPACTTY

rRE] Rhat ROCK MG

oTRe My ROOF TRITGS

PTG . N, Trugiam WMEMheEnR FAT)VIRE
nTRa, PA,U CAMPARFSSINN MEMRER FAILNDF
aTeny, e vFR MFMRFER a8l {IRF

DY, RNNF TRNUSS 1T FOR PNOF JACK
eIt CFILTHA

FRFF Na,In NEFLTCTINN.

TRCFY ., Rty b 1 NECK IR

RACFE?, Ak T RAQF TRIUISS

SRFEFY, Whe b1 CriltMeG

nESS AR FASTEMTIHA NF STRICTHRAL SYSTFvG
Pres ., ThaeE [Pyss rnIsTRUCTION

FFRS7. (LI TRUSS—TN=WALL CNRNETRIICTIAM
PERSA, Fhaeh KNOFIMA T0 TRIGg ATTACHMFMT
PESGY, Fhaef CFILIYMG TN TRIUISSE ATTACHMFNT
nres5G, LR N PANRLF "Int AlSAaL YGHMMENT
PSSk, nNg,5 TIP OUT MISAL ICENMINT

B T Ralt 1FAY = “ATFP RFSISTAMCFE “TM, PEHET.
[ANINAY ;] ny gl MFEFIRKEAME PEMETPATION

Py, Ay A AT MFMRPANFE N |MT FULTHIM FIFLD OF R
FLmea, N7 AT VENT PIPF rFptlmMoTrgT
PLMEA, LN AT WEMT RIPF rHEATIMAGT

Rl =P, a7, AT ANYALF wlnr goTnT

RLYPG. BT, AT TR ONnT nfnT

PrEn 4T, JrIFRSECTINM A yANE AMD EYTERIOR AALL
PR THRP&a [N I TY

PhyR, MEMN[: A F

BRLURT ., Chulx g

rjec< 7 el THYICLIAE FLAME SPREAN - CF[LIMR
PPRF S ny. 4 BNRfT RPOSISTALCT
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Appendix D

Typical Summation of Performance Data
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Appendix E

Typical Graphical Presentation of Data by Computer
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Table %-1. Year of manufacture
versus number of unita in the date

file. )

Year of ’ No of

| Mfgr. ]
1974, t az
19723, ] Aes
1977, ! LR
1971, ? 179

pooreTe. i (N

i YReg, : i

[ 19&H, : I
190.¥, | au

PRELIMINARY

Table E-2, 7idrh versus number of units
in data file.

! Width of |No. of Unita
Unit e ]
12, FFFT 14N
14, FrF? An
FFET |
200 FCLTY IS
74, FEFT 7Ny
UN¥ ({0 s 227
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Table:E—i State of manufaciure versus nunber oI wnits
in the data file

, f i

State of Mfgr. =~ ; No. of Unite |
ALAHAMA ) 1y
Al ASK 4 1
AR 7OMA J
ARKAMNSAS 2
CAL TFORY[A &
ChlL NN H
FLNETINY a7
GUENERLA T4
IIDEETY 1
THOTANA 1
L KAYSsg I
KErTUCK Y ]
LOnTS e s Cw
MAEWY] AN . !
MIcTRAM ]

MIMMESOHT
L1

£
LY

: 7z ;

L NAKOT A i 7 :

TE INFSSET ; I I

TFYasg : 11, i

L2 RS LU ) [

FAGLI NG T ! ni i
WTRECOMS T : ;

A EURENS 1 :

AN T A ] R :

A8
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Teble E-3 Seal of approval versus problems versus number of wunita in the data

PROBLEMS 1/ HAHE S 27
fflp' HIs APy e TF\T'|| ~ [ |5} F ™™
1 3/ TaL T P H F
1. El s e Foe 144 29 LY 14 40 126 1467
2. Td)e [N E Lida 194 Ian Y4 hYy a1y 3¥? 137 233
3. L P 132 2N =3 i &5 55 13 1
4. n ) - C o o n o
5. ?en 174 na T 2é a2z 31 22 10 i
6, 14 T 7 e | h} a 2 F L8]
7. ~ - n o] | ] 0 Q 1] 1
g. " ~ n a n n i ] ] n
g. Y L) a I 1 9 l 0 1
10. E - " 3 3 o n a 0 n
11, - ~ r n U 0 0 u ]
12. ~ ~ LAy J 0 n o u] n
13, g A I3 1} 9 s} o o
14. - n [l il 2} 1 0 0 n
15. 17 ) " 1 2 2 ! 0 1
14. : 1 ) o a 0 0 o
17. a 3 i J n o] n
18. az I ? 5 5 5 Fy 3
19, 1 4 1 2 2 2 1 t
20. 8 ? 5 s 4 5 “ 3
21 212 kl 1 27 26 24 Lo 19
22. v - ' i lu] o 4] n
23, 1 - ! i 2 ) 0 o
24, - - T i~ y O o o 1] n
25. N u ] [ aJ a ] ]
26. - ' L i > 4 o n 0
27. " * n o t . D o] 8] a
28, - ; - a r "0 n 0 o
29. N ) n " R a o] ) u
a0, - A A a i o0 o G 0
11, - K - n i 0 c Ja) o n
12, - . - n u 0 o o u o
33, - v - 4 . o 0 o 0 n
%, . " " A o) [} i} ] n n
35, 1277 aa| Al L] 1yu 349 28¢s 251 T 127
6. TAY LI PR 173 975 w28 q43 732 273 475
37. - Al r r | 0 u] 4] a ]
8. : ’ fi n ] n 5 o n 0
19, =4 L t7 k) [ ] L 7 3 4
40. N 1 " 0 m 0 fu 4] 0 a
41. E 1 - n fn C a a o 0
42, n 4 1 - ) 1 1 1 ] i
43. : " : 2 2 . ' p
44, " 1a 7 z g E 5 4 3 “
45. L ¥ e 1” 18 13 13 n ? 10
46. L 4 ? il 1 F 2 | 8] I
47. I k4 S > 3 1 1 1 1 I
48. - ¥ n ~ - ] n 1] n 1]
49. g ' " A " N ? ¢ o o
50. b ' - K l n 5 o 4] n
51. 3 - ~ ] = l n 1} 0 4]
52. ~ N " - L ] L4l o Q 1]
53. . ' - - B a u o o n

1/ CPH & E denote the number of construction, plumbing, heating and electrical problems reapectively.
2/ CPH & E denote the number of mobile homes having conatruction, plumbing heating and electrical problems respectively.

3/ HNumbers indicare a specific seal of approving agency.
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