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Occupational Health and Safety Surveillance

Identi�cation of Potential Hazards Associated
with New Residential Construction

Alice Greife, Column Editor

Reported by M. M. Methner

Introduction
Estimates of the number of workers

employed in the U.S. construction in-
dustry range from six to eight million.(1)

However, these estimates include all
workers for many different types of con-
struction. Of particular interest is the new
residential construction industry (Stan-
dard Industrial Classi� cation [SIC]Code
1521). This interest stems from the fact
that virtually no exposure data exists for
workers in this sector of the construc-
tion industry. According to the Bureau
of Labor Statistics (BLS), the construc-
tion industry leads all other industries in
the number of occupational injuries and
illnesses.(2,3) The average employment
in the residential building construction
industry (SIC 1521) in 1995 was 608,600
with an incidence rate of 8.6 total cases
of occupational injuries and illnesses.(2)

These rates were based on logs recorded
by employers and were probably in� u-
enced by changes in economic activ-
ity, working conditions and work prac-
tices, worker experience and training,
and the number of hours worked. In
the past, research to identify occupa-
tional hazards associated with construc-
tion work has been conducted primarily
in the “general” construction sector of
this diverse industry. However, workers
involved in residential construction have
historically been understudied. This may
be due in part to the fact that most of
the residential construction work is often
performed by small subcontractors who
employ nonunion workers. National sur-
vey data suggest that smaller contractors
have greater fatal injury rates but lower
nonfatal rates when compared to larger

contractors.(2) Since small contractors
who often do not have health/safety or
monitoring programs comprise a large
portion of all contractors engaged in res-
idential construction, the need for hazard
identi� cation and task-based exposure
assessment studies speci� c to this indus-
try becomes very clear.(4)

According to the U.S. Department of
Labor’s Occupational Safety and Health
Administration (OSHA), the number one
reason for a citation at a construction site
was the failure to have a written hazard
communication program.(5) Other vio-
lations frequently cited by OSHA in-
clude: lack of adequate fall protection
(45%), electrical (20%), and scaffold-
ing (15%). Overall, OSHA citations are
more aligned with safety issues than
health issues. An analysis of the OSHA
citation data available for construction
indicates that health-related citations ac-
count for only four percent of the top
100 citations.(5) Recently, a pilot pro-
gram called HomeSafe was initiated in
the Denver, Colorado area in response
to seven deaths that occurred in residen-
tial construction. This program focuses
on a 10-point list of potential signi� cant
hazards on residential construction sites
with the ultimate goal of educating work-
ers and reducing injury rates.(6,7)

Each phase of construction usually
consists of multiple tasks, each with
its own potential for exposure. There-
fore, adopting a task-based exposure
assessment strategy is necessary to prop-
erly characterize exposure.(4) The pur-
pose of the preliminary study presented
here was to identify potentially haz-
ardous physical and chemical exposures
among workers involved in the con-
struction of new residential dwellings.
The general phases of residential con-

struction observed and evaluated were:
excavation, foundation pouring, fram-
ing/carpentry, roo� ng, plumbing, electri-
cal, drywall, painting, interior � nishing,
and carpet/� ooring.

Methods
This study involved the use of a

qualitative exposure assessment method
(observational) which consisted of an
industrial hygienist visiting four differ-
ent home sites during various phases of
construction. The construction sites con-
sisted of different types of homes (sin-
gle level and two story). Observations
were recorded on work practices, self-
reported job descriptions, actual tasks
performed, products used, and the po-
tential chemical and physical exposures.
Later, health effect information about the
materials used was collected from mate-
rial safety data sheets.

Results
A total of 30 different tasks involv-

ing 19 different trades were observed and
evaluated for potential exposure to vari-
ous chemical and physical agents and are
brie� y described here. Table I serves as a
job-potential exposure matrix according
to a given trade. The main potential haz-
ards associated with operators of excava-
tion machinery (e.g., bulldozer, backhoe)
for the excavation phase of construction
were vibration, noise, and exposure to
diesel exhaust. The foundation pouring
phase included the pouring of footers,
foundation walls, damp proo� ng the con-
crete walls, rough plumbing, back � ll,
and pouring of interior concrete � oors.
The potential exposures for concrete
technicians included ergonomic (awk-
ward bending, pulling concrete), dermal
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(Portland cement), and respiratory
(asphalt emulsion, concrete curing prod-
uct). The plumbers installing the under-
ground rough plumbing were poten-
tially exposed to the chemicals used
to clean and seal the joints of the
PVC piping (Methylethyl ketone, ace-
tone, tetrahydrofuran, cyclohexanone).

The carpentry phase involved both
framers and trim carpenters. The poten-
tial exposures observed for the framers
were ergonomic (hand tool vibration),
respiratory (silica from marking chalk,
acetone, hexane, toluene from sub� oor
adhesive), and a safety issue (lack of
fall protection). The potential exposures
for the trim carpenters primarily in-
volved respiratory exposure to wood
dust. The roo� ng phase was observed
to have the greatest potential for falls.
Most workers wore body harnesses, but
were not tied off to the roof safety hook.
The mechanical, plumbing, and electri-
cal installation phase included the trades
of heating, ventilation, and air condi-
tioning (HVAC), plumbing, and elec-
trical. The potential exposures for the
HVAC technician were mainly safety
issues. The potential for injury due to
cuts resulting from contact with the
sharp edges of the sheet metal were ob-
served during the formation and instal-
lation of intake plenums and duct work.

The rough plumbing phase involved
the installation of PVC piping and cop-
per water supply lines. The potential
exposures observed for the plumbers
were mainly due to chemicals present
in the materials used to connect the
piping in this article. Potential ex-
posure to agents in the PVC pipe
cleaner and cement were discussed ear-
lier. The paste � ux used in the con-
nection of copper pipes for the wa-
ter supply lines contained zinc chloride
and ammonium chloride whereas the
solder contained tin/copper/silver alloy.

The potential exposure for the electri-
cians was ergonomic: The � ne hand ma-
nipulation required may increase the po-
tential for repetitive-motion disorders or
cumulative trauma disorders. No electro-
cution hazards were noted because work
during this phase was performed while
the electrical system was de-energized.

Insulation of the exterior walls
was accomplished by � rst caulking
all joints. The caulking compound,
a siliconized acrylic caulk, contained
aliphatic petroleum distillates and ethy-
lene glycol. The � ber glass insula-
tion contained � brous glass wools and
phenol formaldehyde urea polymers.

The drywall phase involved the instal-
lation of gypsum drywall panels by dry-
wall hangers and the subsequent “� nish”
process performed by drywall � nish-
ers. The drywall hangers’ potential ex-
posures were respiratory (gypsum dust,
silica) and ergonomic (lifting panels).
The drywall � nishers applied different
joint compounds to achieve a smooth
� nish on the walls. These workers’ po-
tential exposures were dermal (vinyl
acetate monomer), respiratory (dust),
and ergonomic (overhead sanding).

The painting phase involved potential
exposure during the application of caulk-
ing compound and paint. The caulk-
ing compound, a siliconized acrylic
caulk, was discussed earlier. The painters
were observed to use their bare � n-
gers to smooth the caulk. Painting in
an enclosed room with little or no
ventilation could result in exposure to
Volatile Organic Compounds (VOCs).

The “� nish mechanics” phase in-
cluded the � nal stages of electrical and
plumbing installations. The potential ex-
posures for the electrician were similar
to those identi� ed for the “rough me-
chanics” electrical phase. The plumbers
potential exposures were similar to those
identi� ed during the rough plumbing
phase except for the connection of the
PVC pipes underneath cabinetry, which
may increase respiratory exposure to the
PVC pipe cleaner and cement. The appli-
cation of siding, gutters, and brick decor
were performed during the exterior � n-
ish phase. The siding applicators were
exposed to fall hazards (no body har-
ness) and other hazards such as cuts to
the hands and arms from handling vinyl
siding. The gutter applicators were ob-
served to sustain injuries (cuts and abra-
sions) to the hands and arms while han-
dling the aluminum coil stock used to
form the gutters. Also, applicators ap-
plied a seam sealer to the joints of the gut-

ter using a caulking gun and smoothed
the elastomeric aluminum compound
into place with their bare � ngers.

The potential dermal and respiratory
exposures for the mason laying brick
occurred primarily during the prepa-
ration and application of the mortar
mixture. The mason was observed to
dump the powdered masonry cement
into a portable mixer where a no-
ticeable cloud of cement dust (silica)
was released into his breathing zone.

The � ooring/carpeting phase in-
cluded the preparation of the sub� oor
and the installation of resilient � oor-
ing, ceramic tile, and carpet. The po-
tential exposure for the worker prepar-
ing the sub � oor was observed to be
respiratory (dust) that was resuspended
during sweeping. The potential expo-
sure for the resilient � oor applicator
involved dermal and respiratory expo-
sure (toluene, ethanol). The worker in-
stalling ceramic tile in the bath and sho-
wer area used a “wall base” adhesive
containing naphtha and ethylene gly-
col. The grout used by tile installers
contained crystalline silica, Portland ce-
ment, and titanium dioxide. Potential
respiratory exposure to the dry mix was
observed when bags of grout powder
were dumped into a mixing vessel. The
carpet installer was exposed to primari-
ly ergonomic hazards: most of the tasks
were performed while working on the
hands and knees. The worker wore knee
pads while kneeling to install carpet.
During this task, the knee area was sub-
jected to acute impact force while using a
“kicker” to stretch and secure the carpet.

Summary and Conclusions
There were several advantages and

limitations of this observational study.
The most important advantage of this
study was the opportunity to observe res-
idential construction workers perform-
ing their jobs. By observing work prac-
tices, valuable information was gathered
about speci� c trades and their poten-
tial exposure to various chemical and
physical agents. This information will
be useful in guiding subsequent expo-
sure assessments. Probably the greatest
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limitation of this study was the lack of
participation by homebuilders. Ideally,
observations of construction processes
would have been more objective if the
study included the participation of more
than one homebuilder.

Aside from one worker who was
observed to wear safety glasses, leather
gloves, and a dust mask, virtually no per-
sonal protective equipment (PPE) was
observed onsite.

Often small contractors do not have
the � nancial resources necessary to pro-
cure the appropriate PPE and issue
these items to the workers. Based on haz-
ard prevalence, professional judgement,
and the degree of hazardous product use,
potential exposures that warrant quan-
titative sampling efforts during Phase 2
of this study are:

² bulldozer/backhoe operators—
noise, vibration, diesel exhaust;

² concrete workers—naphtha, min-
eral spirits, Portland cement;

² asphalt workers—petroleum hy-
drocarbons, asphalt, mineral spir-
its;

² plumbers—methylethyl ketone,
acetone, tetrahydrofuran, cyclo-
hexanone;

² drywall � nishers—total and re-
spirable dust, hexane, acetone;

² painters—ethylene glycol, VOCs;
² masons—dust (during the pre-

paration of mortar);
² � oor preparation technicians—

total and respirable dust; and
² ceramic tile installers—toluene,

naphtha, silica (from grout pow-
der).
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