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I. INTRODUCTION

A.  STATEMENT OF PURPOSE

The data-base infonnation.in this report has been produced by Equitable
Environmental Health, Inc, (EEH) to meet the requirements of the Asbestos
Information Association/North America (AIA/NA), which would allow it to
formulate a response to the U.S. Department of Labor Occupational Safety
and Health Administration (QSHA) construction industry asbestos standard.
These requirements are concerned with the generation of information from
which technical feasibility and économic impacts can be determined. This
document is Phase 1 of a three-phase study and is primarily a compendium
of available data, which will be evaluated and used in analysis during
Phases 2 and 3. Phase 2 will be concerned with producing a report on the
technical feasibility of engineering control strategies, and Phase 3 will
be concerned with an inflationary economic impact statement.

In addressing this project, information was compiled identifying the
characteristics of the asbestos manufacturing industry, the construction
industry, and the relationship between these two industriés. Data were
obtafned from three general sources: published, correspondence and tele-

phone surveys, and construction site observations.
B.  SUMMARY

Initially, a comprehensive bibliographic search was carried out to
identify the sources of information germane to this project. It was deter-
mined that government pubiications would be the prime source of the most

detailed and authoritative data. A significant percentage of the report
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was derived from the U.S. Bureau of the Census quinquennial census of manu-
facturers and construction industries. Unfortunately, these censuses were
last taken in 1972. More current publications from other government organ-
izations were also consulted (e.g., Bureau of Mines, Bureau of Domestic
Commerce, Bureau of Economic Analysis, Bureau of Labor Statistics). Using
these sources, it was possible to update the 1972 data in certain cases,
particularly in regard to the characteristics of the construction industry.
However, in these cases, the degree of detail is considerably less than

the comprehensive 1972 census. Manufacturing data for 1975 were obtained
solely from the EEH survey effort as they were not available elsewhere.

A number of other key data elements sought in this study were not available
through published sources, and, therefore, survey questionnaires were sSent
to numerous organizations that might be in possession of the information
required. The organizations contacted are classified into the following
groups: asbestos manufacturers, manufacturing trade associations, con-
struction trade associations, trade unions, and regulatory agencies
(federal, state, and local).

Asbestos product sales figurés for 1975, obtained from the in-house
survey of asbestos manufactﬁrers, amounted to approximately $400,000,000,
At best, this value is a rough estimate since several manufacturers declined
to participate in the survey and data from several others were withheld
for reasons of confidentiality. In the survey of manufacturers, 73 were
contacted and 20 provided sales data. In addition, information was given
concerning alternate products, two manufacturers provided information on
fiber counts, and almost all were able to identify the trade groups con-

suming their products.
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The correspondence surveys from.the other organizations provided
varying responses on a number of subjeéts related to this effort. For
example, the result of contacting construction trade unions was relatively
nonproductive. Nine were contacted, and only one responded with useful
information. This information concerned union member longevity in the
trade.

Twenty construction trade associations were contacted; seven responded
with useful information, identifying asbestos-containing products and
alternate products.

Ten manufacturing trade associations were contacted, and seven
responded. The information avai]ab1e_from these sources, however, did
not add materially to that obtained dikect1y from the manufacturers.

Over 100 regulatory agencies (federal, state, and Tocal) were con-
tacted concerning fiber count information. Of the 50 replies obtained,
only nine provided useful data. OSHA provided a considerable amount of
information on fiber counts by standard industrial classification from
its in-house computer files. However, the information is not in a usable
form and requires follow-up for quantification of fiber counts. Data from
other sources proved more valuable in terms of identifying ranges of air-
borne asbestos concentrations encountered in construction, These data
were used as the basis for recommendations for the Phase 2 sampling pro-

gram.
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II.  METHODOLOGY
A. STUDY DESIGN

In preparing a data base that would allow formulation of a response
to an asbestos standard for the construction industry, it was necessary
to characterize and summarize the asbestos manufacturing and the construc-
tion industries. In addition, the interrelationships of these two indus-
tries had to be known.

These requirements were divided into five subtasks, with each sub-
task further'subdivided into specific questions. The subtasks are as

follows:

1. characterization and summarization of the manufacturing industry
. characterization and summarization of the construction industry
construction industry's consumption of asbestos products

installation and application of asbestos construction products

wn £ w (AN
o . .

worker exposure to asbestos products (i.e., fiber counts).

This information was obtained from published sources, correspondence
and telephone surveys, and construction site observations. The procedural
details are discussed in Section II-B-1. Essentially, a comprehensive
literature search was carried out to identify media sources that would
answer the questions under the subtasks as completely and as currently as
possible. It was anticipated that particular elements in the study would
not be available through published sources, and, therefore, questionnaires&
were sent to various organizations that might have such data. - Question-

naires were sent to asbestos manufacturers, manufacturing associations,
A18314
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trade associations, unions, andrgovernment (i.e., federal, state, and
local) agencies. Procedural details and copies of the respective question-
naires are provided in Section'II-B-Z.

Construction site observations were necessary to provide documentation
of actual working situations involving fabrication/assembly and installa-
tion of asbestos products. The details of this segment of the program are
provided in Section II-B-3.

It should be noted that the transportation of asbestos and the use of
asbestos~-containing materials in the maritime industry were excluded fkom

this study because these areas will be the subject of future regulations.
B. SOURCES

1. Published Data

Two major sources of published information to be identified were
government documents and commercial or private publications. Appropriate

sources of information from the government were identified through:

1. Statistical Services of the United States Government, 1975
(U.S. Office of Management and Budget 1975), which is an excel-
lent guide and reference book on statistical data published by
the federal government |

2. The American Statistical Index, a monthly indexing and abstracting

service produced by a private organization, The Congressional
Information Service, Washington, D.C., which is the most authorita-
tive index of statistical information on and/or by the U.S.

government
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3. The Council of Planning Librarians' (CPL) Exchange Bibliography

on construction, housing, and real estate statistics, dated March

1976.

In addition, the Monthly Catalogue of the U.S. Government Printing Office

was also searched for information that could support this study.
In identifying sources from the commercial base, the CPL Exchange

Bibliography was consulted since it is not limited to government

"sources and includes all sources providing information relevant to the
subject. To identify information from the commercial periodical litera-
ture, computerized literature searches were carried out through Lockheed's
Information System, DIALOG, and the National Library of Medicine's TOXLINE
system. Data bases searched in DIALOG included Compendex, which covers
all the significant engineering periodicals; the National Technical Infor-
mation Service, which covers report information from a multitude of
sources including government-generated reports, e.g., National Institute
for Occupational Safety and Health (MIOSH), OSHA, the Environmental Pro-
tection Agency, etc.; and the Predicasts data bases, which cover business
and economic periodical literature, corporate annual reports, government
documents, and information generated by Predicasts intelligence. In
addition, extensive searching was carried out in the classified catalogues
of the University of California at Berkeley libraries and special 1ibraries

of the San Francisco Bay area.

2. Correspondence and Telephone Survey

To supplement and update the information derived from published

sources, numerous private and public organizations were contacted. In
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each case, the intent was to obtain current and as yet unpublished infor-
mation that would serve to supplement or verify data reported in the
literature,

Contacts were made with organizations in five basic categories:
asbestos manufacturers, manufacturing trade associations, construction
trade associations, trade unioné, and regulatory agencies (federal, state,
and local). Individual organizations within each category were selected
to provide input from a broad cross-section of sources knowledgeable in
the production, distribution, use, and control of asbestos-containing
construction materials. Lists of these contacts were developed from a
variety of sources. In the case of manufacturers, these consisted of the
current AIA/NA membership roster, attendance rosters from recentrAIA/NA
conferences, and 1istings under SIC 3292 in Thomas' Register, Dun & Brad-
street, and Standard & Poors. Trade associations and trade unions of
probable relevance to the asbestos products were identified in the 1876

edition of National Trade & Professional Associations of the United States

and Canada and Labor Unions. Letters of request for fiber count informa-

tion were also sent to OSHA, NIOSH, and appropriate health and safety
agencies in each of the 50 states, Guam, the Oistrict of Columbia, Puerto
Rico, the Virgin Islands, and several local jurisdictions.

Surveys were conducted using a combination of telephone calls and
written communication beginning in September with follow-up continuing
through November 15. Except for the regulatory agehcies that were asked
only to provide fiber counts, most organizations received a cover letter
that explained the purpose of the survey, and one of four questionnaires

designed specifically for the study (Tables 5 through 8).
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Tables 1 through 4, respectively, contain the names of the asbestoﬁ
manufacturing associations, trade associations, trade unions, and public
agencies that were contacted. A list of the manufacturers contacted is
not included because EEH assured them that their participation in the study

would be treated in confidence.

3. Construction Site Visits/Observations

Visits to construction/demolition and renovation sites were undertaken
to provide information in a number of areas, including typical operational
procedures and practices for field installations and removals of asbestos-

- containing materials; man-hours spent in field operations; the numbers of
workers involved in operations with asbestos-containing materials relative
to the total number of workers on the site; a qualitative description of
the level and frequency of construction worker asbestos exposure; and
identification of alternative materials.

Site visits were arranged through various organizations including
manufacturers, construction contractors, and trade associations. Quali-
fied personnel conducted the visits and, as an aid to providing uniformity
of information, completed the site survey report shown as Table 9. In all,
22 sites were visited from October 27 to November 20, 1576. The data
obtained during these visits are presented and discussed in Section III.
Additional site visits have been scheduled, the results of which will be

reported in a supplement to this report, when available,
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Table 1

Survey Contacts, Manufacturers Associations
American Board Products Association
American Concrete Institute
Construction Industry Manufacturers Association
National Insulation Hanufacturers Association
Asbéstos Textile Institute

Producers Council, Inc.

Sprayed Mineral Fiber Manufacturers Association, Inc.

Asbestos Cement Pipe Producers Association
Fluid Sealings Association

National Paint and Coatings Association

UCC 023975
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Table 2

Survey Contacts, Trade Associations

American Building Contractors Association

American Institute of Building Design

American Institute of Constructors

Associated Builders and Contracﬁors, Inc.

Associated General Contractors of America

Associated Specialty Contractors, Inc.

The Construction Specifications Institute

International Association of Wall and Ceiling Contractors
Mason Contractors Asscciation of America

Mechanical Contractors Association of America

National Association of Home Builders of the United States
National Electrical Contractors Association, Inc.

National Insulation Contractors Association

Nationmal Roofing Contractors Association

National Utility Contractors Association, Inc.

Painting and Decorating Contractors of America

Western Insulation Contractors Association

Gypsum Drywall Contractors International

Sheet Metal and Air Conditioning Contractors National Association, Inc.

Council of Construction Employers

A1832C
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Table 3

Survey Contacts, Trade Unions

Associated Trades and Crafts National Union
International Brotherhood of Painters and Allied Trades
Laborer's Internaticnal Union of North America

-

Operative Plasterers' and Cement Masons' International Association of the
United States and Canada

Sheet Metal Workers International Association
United Brotherhood of Carpenters and Joiners of America
United Cement, Lime and Gypsum Workers International Union

United STate, Tile and Compesition Roofers, Damp and Waterproof Workers
Association

United Steelworkers of America

UCC 023977
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Table 4

Survey Contacts, Public and Regulatory Agencies

Air Pollution and Noise Control
Inspection Department
Minneapolis, Minnesota

National Institute for Occupational
Safety and Health

U.S. Post Office Building

Cincinnati, Ohio 45202

Division of Environmental Health

Contra Costa County Health Department

Martinez, California 94553

Alabama State Department of Labor
Montgomery, Alabama 36104

Division of Pollution Control
Occupational Health Services
Tri-County District Health Service
Decatur, Alabama 35601

Bureau of Preventable Diseases
Alabama Department of Public Health
State Office Building

Montgomery, Alabama 36104

Occupational Safety and Health
Department of Labor
Juneau, Alaska 99811

Occupational Safety and Health
Division

Department of Labor

Capitol Hill Building

Little Rock, Arkansas 72201

Division of Occupational Safety and
Health

Industrial Commission

Phoenix, Arizona 85005

Occupational Health Division

Community Health Services

County of Los Angeles Department
of Health Services

Los Angeles, California 90018

Occupational Health Section
Environmental Health Division
Orange County Health Department
Santa Ana, California 92702

Bureau of Environmental Health Services
Division of Occupational Health
Arkansas State Department of Health
Little Rock, Arkansas 72201

Occupational Health Program
E1 Paso City County Health
Department
E1 Paso, Texas 79901

Qccupational Health Sanitarian
Fresno County Public Health Department
Fresno, California 93702

Air Pollution Control Section
Environmental Health Division
City of Dallas Public Health Dept.
Dallas Texas, 75220

Division of Occupational Safety
Texas State Department of Health
Austin, Texas 78756

Riverside County Department of Public
Health

Riverside, California 92502

L)

UCC 023978




13

Table 4 (Cont.)

Bureau of Environmental Health
Services

Tennessee Department of Public
Health

Nashville, Tennessee 37219

Occupational Health Bureau

Department of Health and
Environmental Sciences

Helena, Montana 5960]

Division of Labor & Industry

Occupational Safety and Health
Frogram

Baltimore, Maryland 21202

San Bernardino County Health
Department

San Bernardino, California 92401

Department of Labor & Industry
St. Paul, Minnesota 55101

Division of Environmental Health
Section of Industrial Hygiene
Minnesota Department of Health
Minneapolis, Minnesota 55440

Division of Occupational Health
Santa Clara County Health Dept.
Santa Clara, California 95128

Division of Occupational Safety and
Health

- Mississippi State Board of Health

Jackson, Mississippi 39205

Radiological and Occupational Health
Section

Bureau of Preventable Diseases

Florida Division of Health

Jacksonville, Florida 32201

Department of Health and Engineering
Control

Vernon, California 90058

Division of Labor
Department of Commerce
Caldwell Building

Tallahasse, Florida 32301

District of Columbia Government

Community Health & Hospitals Adm,

Occupational & Employee Health
Services _

Washington, D.C. 20009

Division of Industrial Hygiene &
Noise Control

Bureau of Institutional Hygiene &
Radiological Health

Department of Environmental Services

Washington, D.C. 20002

Division of Occupational and
Radiological Health

Colorado Department of Health

Denver, Colorado 80220

Division of Industrial Affairs
Department of Labor
Wilmington, Delaware

Occupational Health Section .
Connecticut Department of Labor

Environmental Health Service .
Denver Department of Health & , 1 -
Hospitals A 18323
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Table 4 (Cont.)

Environmental Health Section Occupational Safety and Health Division
Office of Consumer Protection Utah Industrial Commission
Dade County Department of Salt Lake City, Utah 84113

Public Health
Miami, Florida 33125 :
Bureau of Radiation & Qccupational Health
Utah Division of Health
Industrial Hygiene Division : Salt Lake City, Utah 84113
Compliance Division
Technical Assistance Division
Cheyenne, Wyoming 82002 Divisfon of Occupational Health

and Radiation Control

Houston City Health Department
Section of Occupational Health Houston, Texas 77205
Wisconsin Oivision of Health
Madison, Wisconsin 53701

Occupational Health Program

Division of Environmental Sanitation
Division of Safety Fort Worth City Health Department
Occupational Health Section Fort Worth, Texas 76107
Department of Labor and Industries
0lympia, Washington 98501

Division of Industrial Safety

Department of Labor

Occupational Safety and Health Topeka, Kansas 66620
Division
Virgin Islands Department of Labor
U.S. Virgin Islands 00840 Occupational Safety & Health Adm,

Bureau of Labor
State House
Bureau of Industrial Hygiene Des Moines, Iowa 50319
Department of Health
Richmond, Virginia 23218
Division of Industrial Hygiene
Indiana State Board of Health
Division of Construction Safety Indianapolis, Indiana 46206
Department of Labor and Industry
Richmond, Virginia 23219
Bureau of Building & Factory Inspect1on
Indiana Division of Labor

Division of Occupational Safety | Indiana State Office Building
Vermont Department of Labor and Indianapolis, Indiana 46204
Industries

Montpelier, Vermont 05602
Chicago Board of Health

Division of Occupational Health Chicago Civic Center
Yermont Department of Health Chicago, I1linois 60602
Barre, Vermont 05641
”~
A18324
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Table 4 {Cont.)

Industrial Hygiene and Air
Pollution Control

Fulton County Health Department

Atlanta, Georgia 30303

Occupational Health Unit _
Georgia Department of Human Resources
Atlanta, Georgia 30334

State Department of Labor
Atlanta, Georgia 30334

Radiological and Occupational Health
Section

Division of Technical Services

Pinellas County Health Department

St. Petersburg, Florida 33733

Hillsboro County Health Department
Tampa, Florida 33601

State Hygienic Laboratory
University of Iowa

Medical Laboratory Building
Iowa City, lowa 52242

Kansas Department of Health and
Environment

Division of Environment

Topeka, Kansas 66620

Division of Occupational Safety and
Health

Kentucky Department of Labor

Capitol Plaza

Frankfort, Kentucky 40601

Mechlenburg County Health Dept.
Division of Environmental Health
Charlotte, North Carolina 28203

Division of Safety Inspection and
tducation

I1linois Department of Labor

Chicago, I1linois 60601

Occupational Health Unit
Section of Categorical Programs
Bureau of Environmental Services
New Qrleans, Louisiana 70160

Department of Labor
Boise, Idaho 83702

Division of Occupational Safety and
Health

Department of Labor and Industrial
Relations

Honolulu, Hawaii 96813

Department of Labor and Industrial
Relations

Honolulu, Hawaii 96813

Division of Health Engineering
Department of Health and Welfare
State House

Augusta, Maine 04330

Department of Labor
Government of Guam
86910

Occupational and Radiological Health
Services

Environmental Health Services

Oklahoma State Department of Health

Oklahoma City, Oklahoma 73105

N
)
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Table 4 {Cont.)

Division of Occupational Health
Ohio Department of Health
Columbus, Chio 43212

Bureau of Industrial Hygiene
Baltimore City Health Department
Baltimore, Maryland 21202 '

Industrial Hygiene & Engineering
Division of Safety and Hygiene
Industrial Commission of Chio
Columbus, Ohio 43216

I11incis Industrial Commissioner
Chicago, Il1linois 60601

Division of Occupational Safety and
Health

Department of Industrial Relations

Columbus, Ohig 43216

Occupational Safety and Health
Program

Tennessee Department of Labor

Cordell Hull Building

Nashville, Tennessee 37219

Division of Occupational Hygiene
Massachusetts Department of lLabor
and Industries

Boston, Massachusetts 02116

South Dakota Department of Health
State Capitol

Pierre, South Dakota 57501

Division of Occupational Health
Michigan Department of Public Health

Lansing, Michigan 48914

Bureau of Industrial Health
Division of Occupational Health
State Board of Health

Columbia, South Carolina 29201

Division of Occupational Safety and
Health

Department of Labor

Columbia, South Carolina 29211

Division of Labor Standards

Occupational Safety and Health
Administration

Department of Labor and Industrial
Relations

Jefferson City, Missouri 65101

Division of Qccupational Health
Rhode Island Department of Health
Providence, Rhode Island 02908

Bureau of Work Accident Prevention
Industrial Hygiene Section
Department of Labor

San Juan, Puerto Rico 00917

Community Sanitation Section
St. Louis Division of Health
St. Louis, Missouri 63103

Environmental Health Services
Philadelphia Department of Public
Health

Philadelphia, Pennsylvania 19146

St. Louis County Department of
Public Health

Clayton, Missouri 63103

A18320
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Table 4 (Cont.)

Division of Occupational Safety and
Health
Erie County Health Department

Erie, Pennsylvania 16507

Industrial Hygiene Section

Bureau of Occupational Health

Pennsylvania Department of Environ-
mental Resources

Harrisburg, Pennsylvania 1712Q

Department of Labor

Lincoln, Nebraska 68509

Division of Occupational Health
Oregon State Board of Health
Portland, Oregon 97201

Occupational and Radiological Sec¢tion

Division of Environmental Services

Oklahoma City-County Health
Department

Oklahoma City, Oklahoma 73105

Department of Occupational Safety
and Health

Nevada Industrial Commission

Carson City, Nevada 89701

State of New Hampshire
Department of Labor
{Occupational Safety)

Concord, New Hampshire 03301

Division of Environmental Engineering
North Dakota Department of Health
State Capitol

Bismarck, North Dakota 58505

Bureau of Occupational Health
Department of Health and Welfare
Concord, New Hampshire 03301

Division of Health Services
Department of Human Resources
Raleigh, North Caroclina 27602

Division of Occupational Safety and
Health

North Carolina Department of Labor

Raleigh, North Carolina 27611

Department of Labor and Industry
John Fitch Plaza

Trenton, New Jersey 08625

Industrial Hygiene, Health Physics
and Toxic Chemicals

Albuguerque Department of Environ-
mental Health

Albuquerque, New Mexico 87103

Division of Occupational Safety and
Health

Bureau of Occupational Health

New York State Department of Labor

New York, New York 10047

Occupational and Radiation Protection
Division

Environmental Improvement Agency

Health and Social Services Department

Santa Fe, New Mexico 87503
State of California
Dept. of Public Health

9470k

Berkeley, California

Alameda County Health Care Services
Agency Health Department
Oakland, California 94602 A8 327
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Table 5

Manufacturers of Asbestos-containing Construction Materials

1. What asbestos-containing construction products does your company
manufacture?
2. For each of these products, what quantity was produced in 1975?

For each product, what was the sales vaTue_to your orcanization?
3. How many employees are involved in the manufacture of each product?

4, Who is the ultimate user of each product (i.e., for what purpose is
the item manufactured, what trade utilizes the product, and on what
type of structure)? '

5. How is each product distributed--through wholesalers, direct to
contractors, etc.? Typically, how many intermediaries does each
product go through before reaching the construction site?

Do distributors modify the product in any way?

6. What competing products, if any, exist that can be used for the
purpose for which the asbestos product was designed?

7. Have any fiber counts been conducted during field installation or
application of these products? If so, which products were tested
and what counts were obtained?

UCC 023984
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Table 6

Association of Manufacturers
of Asbestos-containing Construction Materials

1. How many companies that are members of your association produce
asbestos-containing products used in construction?

2. What asbestos-containing construction products are manufactured
by the members of your association?

3. For each of these products, what was the quantity and sales value of
material produced in 1975 {or in the most recent year for which this

information has been tabulated)?

4. How many employees are involved in the manufacture of each product?

Ai18323
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Table 6 (Cont.)

Who is the ultimate user of each product (i.e., for what purpose is
the item manufactured, what trade utilizes the product, and on what
type of structure)? '

How is each product distributed--through wholesalers, direct to
contractors, etc.? Typically, how many intermediaries does each
product go through before reaching the construction site? Do
distributors modify the product in any way?

What competing products, if any, exist that can be used for the purpose
for which the asbestos product was designed?

Have any fiber counts been conducted during field installation or
application of these products? If so, which products were tested and
what counts were obtained?

A1833C
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Table 7

Questions for Construction Trade Associations

1. Check those sectors of the construction industry represented by this
trade association.

SIC Code Trade Group

1623 Water, sewer, pipe line, communication and power
line construction

1711 Plumbing, heating {except electric), and air
conditioning

1721 Painting, paper hanging, and decorating

1731 Electrical work

1742 Plastering, drywall, acoustical, and insulation work

1752 Fioor iéying and other floorwork, not elsewhere classified

1761 Roofing and sheet metal work

1771 Concrete work

1799 Special trade contractors, not elsewhere classified

2. What asbestos products are used by workers in each of these trade
groups? {List products by trade group in which they are utilized.)

3. How many workers are employed within each trade group? How many workers
(what percent of the total number of workers) utilize asbestos products?

118331
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Table 7 (Cont.)

4. How many contractors, by trade group, are members of this association?

What is the size (in number of employees and annual dollar volume of
construction work) of these contractors?

Within each trade group, when either an asbestos product or an alternate
non-asbestos product can be utilized for a particular application, what
percentage of the work utilizes the asbestos product and what percentage

utilizes the alternate product? What major factors affect the choice
of the material used? :

6. Have any fiber counts been conducted during installation of asbestos

products? If so, what product was tested and what counts were obtained?

-
foe)
xS
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Table 7 (Cont.)

7. What asbestos products and what quantity of these products are typically
used in the construction of (a) residences; (b) industrial, institutional,
. and commerical structures; {c) non-building segments of the construction

phase?
Typical Quantity Used
Nonresidential
Industrial Cther Non-
Product Residential | and Warehouses| residential Non-building

8. To what extent are asbestos-containing products used in their particular
application, i.e., what portion of the market do they command? (Example:
20 percent of built-up roofing.) -

A18333
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Table 8

Questions for Construction Trade Unions

1. What trade group is represented by this union?

SIC Code Trade Group
1623 Water, sewer, pipe line, communication and power
line construction
1711 Plumbing, heating (except electric), and air
conditioning
1721 Painting, paper hanging, and decorating
1742 Plastering, drywall, acoustical, and insulation work
1752 Floor laying and other floorwork, not elsewhere classifieg
1761 Roofing and sheet metal wark
1771 Concrete work
1799 Special trade contractors, not elsewhere classified

Qther (specify)

2. What asbestos products are utilized by workers in this trade group?

3. How many workers are employed in this trade group, and what seasonal
variations occur, if any, in the number of workers employed?

18334
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Table 8 (Cont.)

4. How many workers in this trade group {what percent of the total)
utilize asbestos products? How often are asbestos products utilized,
i.e., how many workers utilize asbestos products regularly (50 percent),
frequently (10-50 percent), occasionally (10 percent)?

5. How many workers are directly exposed now many workers are indirectly
exposed to asbestos?

6. Of all workers who enter the trade, what percentage remain in the trade

Less than 5 years
5 to 10 years
11 to 15 years

More than 15 years

A1833%
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III. DISCUSSION OF DATA

A.  RESULTS

1. Published Data

The published literature contained a thorough documentation of the
types of asbestos products manufactured, their quantities, and dollar
volume, and the number of workers employed in their manufacture, as well
as a good characterization of the construction industry in terms of num-
ber of workers, seasonal work varijations, special trade groups, contractor
size, business volume, and construction activity in general. The liter-
ature search was thus fairly straightforward, requiring only that the
necessary values be obtained from the pertinent table or graph.

The 1972 Census of Manufacturers, Industry Series (U.S. Bureau of
the Census 1974a-b, 1975a-b) was the primary source of infoermation con-
cerning the manufacture of asbestos and asbestos-containing products.
Some supplemental material was retrieved from publications such as the

Annual Survey of Manufacturers (U.S. Bureau of the Census 1975c), the

Minerals Yearbook (U.S. Bureau of Mines 1973), and Mineral Facts and

Problems (U.S. Bureau of Mines 1975}.

Information on the construction industry was also ogbtained from
census data (U.S. Bureau of the Census 1975d-n). Additional construction
information was found in the Statistical Series presented monthly in

Construction Review (U.S. Bureau of Domestic Commerce 1976} and in the

Tatest issues of the Survey of Current Business (U.S. Bureau of Economic

Analysis 1976).
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The major disadvantage of utilizing this published data arises from
the time lag between data coi]ection and publication. This is particularly
true for data on the manufacturing industries, for which detailed data are
available only as recently as 1972. Results gathered from EEH's jn-house
survey of asbestos manufacturers, associations, and unions somewhat alievi-
ated this prdeem by providing information for 1975 and, in some cases, the
first half of 1976.

Asbestos fiber counts pertaining to the construction industry were
obtained from trade journals (Nicholson 1971, Rhodes and Ingalls 1976a),
scientific and technical journals (Harries 1968, 1971a-b; Rohl et al.
1975), and other technical publications (Cross et al. 1971; Rhodes and
Ingalls 1975, 1976b). |

There was a retative paucity of published 1iterature concerning the

remaining issues covered in this search. The Minerals Yearbook (U.S.

Bureau of Mines 1973) presented some data on the percentage of asbestos
products that are consumed by the construction industry. The 1976 Dodge

Manual for Building Construction Pricing and Scheduling {McGraw-Hill 1976)

and Building Construction Cost Data 1976 (Godfrey 1976) gave a rough

indication of which special trade group may install a particular asbestos
product and the approximate man-hours required for field installations.

A few articles presented information on products that compete with or can
be substituted for asbestos products (Williams 1971, 1973; Industrial
Minerals 1975). EEH's site visits and surveys of asbestos manufacturers,
associations, and trade unions supplied more thorough information on

these subjects.

A1834C
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associations, and trade unions supplied more thorough information on
these subjects.

No substantially useful information was obtained from the published
1iterature concerning procedures for installation of asbestos products,
the percentage of the market a particuTar product commands, the extent
to which asbestos materials haQe been replaced due to OSHA regulations,
the number of workers directly exposed to asbestos products, or the degree
and frequency of worker exposure in the construction industry. Again,
information on these subjects was sought through site visits and corre-

spondence surveys.

2. Correspondence and Telephone Survey

a. Manufacturers

A total of 73 companies associated with asbestos materials were con-
tacted during the survey of manufacturers. Results of the survey have
been divided into four categories: questionnaire completed, no construc-
tion products, refusal to participate, and no response. The results are

tabulated below:

Number of
Response Manufacturers
Questionnaire completed 20
No construction products ' 39
Refusal to participate 5
No response - 9
Total 73

A18341

UcCC 023997

- - -



32

Information obtained ffom the 20 companies that completed the question-
naire is summarized in Table 14 and was also used to develop much of the
data presented in Section III-B. Of the seven basic subjects covered by
the questionnaire, answers were generally responsive and complete in all
areas with the exception of fiber counts. Only two manufacturers had
such data available from the actual installation or application of their
materials at construction sites. ,

Precise production and sales figures are regarded as privileged
information by most companies and were usually made available only with
the assurance that this information would be treated confidentially and
used only to develop industry-wide data. Even with assurances, five
manufacturers refused to participate in the study, and no response was
received from several other companies.
| Most manufacturers had no difficulty in identifying the trade groups
that utilize their products, even when the products were not used exclu-
sjvely by the construction trades. There was one difficulty, however,
which was caused by the propensity of some manufacturers to separate
repair and maintenance work from the construction industry. This_was
particularly evident in the case of companies that manufacture gaskets
and fluid sealings. As a result, scant information was obtained on these
products than might otherwise be possible with continued probing for
clarification. These companies are included in the total of the 39'
companies identified as producing "no construction products." A follow-
up survey of these manufacturers is planned to further refine informa-

tion on these asbestos products.

A18342
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Of the 39 companies that report no participation in the direct manu-
facture of asbestos building maferia]s, 37 vere active in some other
phase of the asbestos industry. This group included mines, importers,
distributors of raw asbestos fibers, fabrécators, and the manufacturers
of friction materials, filters, and asbestos/plastics. The two remaining
companies had discontinued the use of asbestos in their manufactured

products.

b. Manufacturing Trade Associations

Responses were received from 7 of the 10 manufacturing trade asso-
ciations that were contacted. The information available from these
sources, however, does not add materially to that available directly from
the manufacturers. Beyond confirmation from several associations that
their members do or do not produce asbestos-containing construction
products, no industry-wide data were available from them.

The seven responses can be grouped into three categories:

1. Two associations were unable ﬁo respond to any part of the
questionnaire.

2. Three associations verified that none of their members manu-
factured asbestos-containing construction materials.

3. Two associations confirmed that some of'their members produce
asbestos-containing construction materials, but the information
they could provide was limited to the names of these specific
companies.

A18343
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¢. Construction Trade Associations

Construction trade associations are almost equally divided between
those that have data relating to asbestos usage by their members and
those that do not. The amount and type of detail available from the
former group vary considerably, however, and are primarily dependent upon
the functions each association performs for its membership and its cor-
responding internal need for information.

Insulation contractors' associations, for example, have been active
for several years in the administration of health surveillance programs
for insulation workers. Their know1edge:of practices and trends within
that industry is extensive and turrent. To varying degrees, other trade
associations have had less need to develop infcrmation on product usage
and worker exposures, and this fact was reflected in the responses they
submitted. |

In total, 20 construction trade associations were contacted with

the following results:

1. Four associations did not respond to EEK inquiries despite
repeéted follow-up contacts.

2. One association declined to participate in the study.

3. Eight associations indicated a willingness to cooperate, but
simply had no data relevant to the study.

4. The remaining seven associations responded to the questionnaire.
The information they provided was particularly useful in identi-
fying asbestos-containing construction products and alternate

products used by the various trades, numbers of contractors,
A1B8344
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numbers of employees, and, to a lesser degree, dollar volume of
sales. A1l of the information obtained from these associations
has been combined with corresponding data from other sources for

presentation in Section I1II-B.

d. Construction Trade Unions

The effort to obtain information from construction trade unions wds
largely nonproductive. Of the nine international unions contacted, only
one responded with specific anéwers to the EEH questionnaire.* Even in
this case, the answers were not based upon verifiable data, but instead
represented the best estimate of the union's director of safety.

With this one exception, the responses from the unions fell into three

categories:

1. One union refused to participate in an industry-sponsored study,

apparently in the belief that the interests of its membership

* Construction Trade: Carpenters:

——ad
-

SIC codes 1742, 1752, 1761, 1771.

2. Asbestos products utilized: siding, wallboard, spackling compounds,
roofing materials, vinyl-asbestos floor tile, acoustical materials.

3. Union membership is 800,000. Of this number, 600,000 are in con-
struction work. A carpenter can expect to work approximately 9
months a year. The most significant decline in available work is
during the winter.

4 and 5. Although precise information is not available, the union
believes that all carpenters are at times exposed directly or
indirectly to asbestos.

6. It is also believed that most carpenters who achieve journeyman

status remain in the trade until retirement. Those who change to

another occupation usually do so during the first 5 years.

hi8345

UCC 024001




36

would be best served by assuming an "adversary" relationship
vis-a-vis industry on queétions of worker health.

2. Five unions had simply not developed for their own internal pur-
poses the types of data that were requested. While these unions
indicated a willingness to cooperate, they had little or no rele-
vant information. One respondent suggested that the survey was
in & sense premature, as construction trade unions are only
beginning to accumulate information of this kind. Another union
official, who is currently serving on the Construction Safety
Advisory Committee to the Secretary of Labor--a committee that
is considering problems related to asbestos usage in the construc-
tion industry--made the same point.

3. Thé two remaining unions neither'provided information nor refused
to do so. Although they were contacted repeatedly, a definite

response was never received.

e. Requlatory Agencies

Requests for asbestos fiber counts of construction operations were
made to 103 regulatory agencies. These included OSHA, NIOSH, and appro-
priate health and safety agencies in the 50 states, Guam, the District of
Columbia, Puerto Rico, the Virgin Islands, and several counties. A total
list of agencies contacted is shown in Table 4., Replies were received

from 50 of these agencies with the following results.

1, Thirty-eight agencies had not made any construction site surveys

that included asbestos fiber counts.' This was usually because

Ai8346
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their programs were just starting or their field staffs were small
and still responding primarily to formal complaints.

2. Ten agencies were able to provide fiber counts. Of these, the
most potentially useful data came from OSHA in the form of a
computer printout of all asbestos fiber counts (approximately
1,000) collected by that agency between June 1972 and July 1976.
Included in these data were 51 construction site fiber counts,
of which approximately 90 percent were below the current state
standard. However, the prin£0ut does not give detailed informatior
on the specific operations that‘were-surveyed. This information
can only be obtained from a follow-up survey of each area OSHA
office indicated. The data provided by the other nine agencies
were not in any predictable format and often included manufacturing
as well as construction operations. Much of it is useful, however,
and is included in Table 38. |

3. The two remaining agencies submitted information, but it could

not be included in the tabulated results because insufficient

details were provided.

3. Site Visits/Observations

A summary of the asbestos-containing materia]s and operations
observed during site visits appears in Table 10. The number of sites at
which work practices were observed, numbers of workers performing opera-
tions and peripherally exposed, and qualitative estimates of exposure are
also tabulated. The table contains additional information rglating'to
the observed operations. Typical operational procedures and practices

A18347
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and alternative materials were dealt with during the site visits; however,
this information has been incorporated in Section III-B.

In general, the exposures resulting ffom the observed routine instal-
ation and application of asbestos-cdntaining matéria1s are considered to
be low. Some of the operations required for use of these materials did
produce visible dust, which, depending on conditions, was considered to
result in moderate to high exposures., Similarly, the removal of certain
materials, specifically, tear-off of built-up roofing and friable asbestos
(demolition), is considered a potential source of moderate to high exposure,
respectively.

The Significance of those operations and activities considered to
result in moderate to high exposures is directly related to the peak fiber
concentration, the duration and frequency of repetitica of the cperations
producing elevated concentrations, and the ambient concentrations during
the balance of the workday. Additional factors warranting consideration
are the portion of the year workers are involved in activities producing
airborne ashbestos, and work practices, control techniques, and the use cf
respiratory protection to reduce exposures. Further discussion of expected
worker exposures is found in Section III-B. Quantitative fiber count data
obtained from the published literature, go#ernment agencies, and other
sources are presented in Section III-B and, in conjunction with site
observations, provide a more definitive data base. In addition, evalua-
tion of this data base provides objectives for Phase 2 of.this program
in terms of product/operational modes for which sampling and fiber count

should be obtained.

183439
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B.  SUBTASKS

1. Manufacturing of Construction/Asbestos Products

In identifying types of manufactured products that contain asbestos
(Table 11), this study relied upon the 1972 Census of Manufacturers (U.S.
Bureau of the Census 1974a-b, 1975a-b), the Standard Industrial Classifi-
cation (SIC) Manual (1972), EEH's in-house survey of manufacturers (1976b),
and published articles on the history and uses of asbestos (Brodeur 1968).
Table 11 presents those groups of manufactured goods that include asbestos-
containing products. Although the bulk of asbestos products are covered
by SIC group 3292 (asbestos products), there are several other groups of
manufactured goods that include asbestos-containing products (e.g., paper,
building paper, paints, adhesives and sealants, asphalt coatings, plastics,
gaskets, etc.). Not all produdts within these groups contain asbestos
(i.e., SIC group 2891 is listed in Table 11 because some adhesives and
sealants contain asbestos fibers).

Table 12 1ists in greater detail those asbestos products utilized
by the construction industry. This information was gathered from EEH's
in-house survey of asbestos manufacturers (1976b). Numbers in paren-
theses following a product or group of products refer to the SIC group
or numbers in which that produce will be found.

Table 13 is a tabulation of several characteristics of the asbestos
product manufacturing industry. For each product listed, the number of
establishments producing this product; the number of employees, and more

specifically, the number of production workers involved in its manufacture,
Ai835C
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SIC

2621
2661
26611
26612
2851
2891
2951
2952
3079
3292
32922
32924
32925
32926
32927

32927
32927
32927
32927
32927
32927
32927
32927
32927
32927
32927
32927
3293

32932
32933

Note:

4]

Table 11

Asbestos and Asbestos-containing Products (by SIC)
Used in Construction and Non-Construction [ndustries

Product

Paper, except building paper
Building paper and board
Insulating board
Construction paper
Paints, varnishes, lacquers, enamels, and allied products
Adhesives and sealants
Paving mixtures and blocks
Asphalt felts and coatings
Miscellaneous plastics products
Asbestos products
Asbestos friction materials
Asbestos cement shingles and clapboard
Asphalt floor tile
Vinyl asbestos floor tile
Textiles, insulation, other asbestos and asbestos-containing
products
Yarn, cord, thread
Cloth
Other asbestos textiles
Pipe insulation
Other insulation
Asbestos cement flat sheets and wallboard
Asbestos cement corrugated sheets
Asbestos cement pipe, conduit, ducts
Asbestos cement pressure pipe
Asbestos felts--roofing
Asbestos felts--other
Other asbestos and asbestos cement products
Gaskets, packing and sealing devices
Gaskets and gasketing
Packing and sealing devices

With the exception of SIC group 3292 products {asbestos products), not

all products of a group contain asbestos (e.g., not all gaskets contain
asbestos). ATl SIC groups listed here were identified as including one
or more products that do contain asbestos.
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Table 12

Asbestos Products Uséd in _the Construction Industry

Asbestos-cement pipe

pressure pipe (32927 75)
water
sewer

pipe, conduit, ducts (32927 73)
electrical
sewer
telephone
transmission
water
well casing

Asbestos-cement sheets (32927 41

and 32927 51 and 32927 98)
acoustic ceiling panels
corrugated sheets

custom moided wall panels
extruded panels

flat sheets

insulated sandwich panels
laminated panels

millboard

prefabricated housing components
prefabricated sheets

roof decking

roof tiles

roofing

siding

structural sheets

window sills

Asbestos -cement shingles and
clapboard (32924)
siding shingles
roofing shingles
clapboard

Asbestos-containing compounds
caulking putties
drilling fluid additives
emulsions
fireproof coatings
foundation coatings
joint compounds
mastics

Asbestos-containing compounds (Cont.)
paints
plastic cements
restaurants
roof adhesives
roof cements
roof coatings
sealing compounds
spackles
weather coatings

Asbestos felts

roofing felts (32927 81)
base felts
base sheets
cap sheets
flashing sheets
other felts (32927 85)

flooring substrate

pipeline felts

Asbestos insulation
pipe insulation (32927 35)
other insulation {32927 37)

Asbestos paper
Asbestos textiles
cloth (32927 21}
rope (32927 31)
tape (32927 31)
Asphalt floor tile (32925 11)
Miscellaneous asbestos products
expansion joints
gasket sheets (32932)

Vinyl-asbestos floor tile (32926)

UCC 024008
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the quantity produced, and the dollar value of that production are presented.
A1l information in this table is taken from the 1972 Census of Manufacturers
(U.S. Bureau of the Census 1974a).

A major limitation of these census data is the inability to separate
construction from nonconstruction products. For example, ashestos textiles,
insulation, and other asbestos and asbestos-cement products (SIC 32927)
are grouped together. Separate figures for number of establishments,
employees, and production workers are not given for each product included
in this grouping. Few textiles find their way into the construction indus-
try, whereas most insulation and asbestos-cement products are consumed by the
construction industry. In addifion, SIC group 3292, while including most
asbestos products, excludes some ésbestos-containing products (such as
asbestos-containing compounds) that are widely used in the construction
industry. Hence, these data, as presented in the Census of Manufacturers
(U.S. Bureau of the Census 1974a), do hot completely describe that portion
of the asbestos product manufacturing industry whose goods are ultimately
destined for use in the construction industry.

An in-house survey of manufacturers {EEH 1976b) of those asbestos
products utilized by the construction industry was therefore conducted tg
supply this information in the degree of specificity needed. In addition,
this survey supplied more recent informétion than that available in the
census data. A total of 20 manufacturers participated by providing
information on employment and production of asbestos products utilized

in the construction industry for the year 1975. Results of this survey

are presented in Table 14,
A1835%

UCC 024011




46

"30Npoad UCLIINIISUOD 50353QSe

3uo ueyj dJow 9Inposd sajuedwod awos se uwn|od ul s3unbij jo uorjeuwns |enba Jou SIOP JAQUNN ¥
"sajuedwod (enprALpul 40y saanbiLy BuLsOLISLp PLOA®R 03 PLIYYILIM =¥

“("919 *S{104 oo

‘suofeb 3994 auenbs *suol) sijpun burdayLp up uaaLb suam eiep | SJauanidejnuew se PIULWMILAP J0U ALjuend =X

X (2702t
"sq1
000°€25°6 8t LL
M M
X 107651
X 26° 6t
- sadenbs .
000°81S 00"t
X vy 8
Suo}
000*LLE ev 091
padnpog (saeiLop uop(|ur)
K313uend 3Inpoay
J0 anpep

£90°6

206

¥S0'p
0€S

At
£05

666°¢
saafo[du

30 29quny

()0¢

L

14

SjudWys | [qe3S3

30 aaquny

‘09461 H33 :3dJ4nag

te3og

M.uuo ‘syayseb *sa|11xal
‘aaded ‘uorje|nsup sapnjouy)
$3onpoad uOLIINAISUOI SOJSIQSE JAY(
LI 400|J SO03Saqse [Aulp
S3124 S0153qSy

spunodwod $03$93qsy
sa|buiys jusawadr-solsaqsy
(sjuauodwod pajediaqesaad sapniduj)

$393YS JUAWID-S015IGSY

adid juauwar-s0359qsy

10NpoUg

$3ONpoJdq UOEIINUISUO) SOISIQSY JO BUNJdBSnuey ayy ut G/l 404 Juawho{duil pue uo}3INPoLg

yL aiqel

UCC 024012




47

The major groups of construction products manufactured include pipes,
sheets, shingles, compounds, felts, and floor tiles. The table indicates
the number of participating companies that produced some amount of the
product during 1975. For most products listed, the total quantity pro-
duced by all manufacturers could not be determined.

Table 15 shows the relative distribution of asbestos products into
other (consumer) industries. Figures given in thousands of short tons
represent the amount of raw fiber contained in the various products.

Note that the construction industry consumes 100 percent of asbestos

pipe, sheets, floor tile, and roofing papers, as well as 80 percent of
asbestos insulation and 70 percent of asbestos coatings and compounds.

A total of 77 percent of asbestos fibers as contained in asbestos products
are consumed by the construction industry.

Total United States consumption of asbestos during the past decade
is tabulated in Table 16 by group of product (figures are given in thou-
sand short tons of asbestos fiber consumed). The quantity of asbestos
consumed in 1975 declined substantially from the level during 1974 and
was lower during 1975 than during any other year from 1965 to 1975.

Figure 1 indicates the routes by which asbestos products reach the
construction industry. This information was derived from the manufacturers
of each product (EEH 1976b). Most asbestos products reach construction
sites both by direct delivery frbm the manufacturer to the contractor and
through an intermediary distributor or wholesaler. When the manufactured
good is sent to a secondary manufacturer, the route from the secondary
manufacturer to the construction site again involves either direct delivery
or delivery through a distributor or wholesaler. It can also be seen that

A18357
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Figure 1. Flow of asbestos products into the construction industry (EEH 1976b).
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once a product leaves the manufacturer, further fabrication or manipulation
of the asbestos product does not take place until it reaches the construc-

tion site.

2. Construction Industry Characteristics

Trade groups that utilize asbestos' products in the construction indus-
try were first identified according to their SIC code (SIC Manual 1972).
The list was prepared from a'prefiminary investigation of construction
products that contain asbestos and a common-sense interpretation of the
probable user. This 1ist has been verified and amended by the EEH survey
of manufacturers (1976b) and its survey of trade unions (1976d), which
are presented in Table 17. One group (SIC 1633) exposed to an asbestos
product during the construction of bridges was identified by a manufac-
turers' product in a response'received too late to allow incorporating
the data into the study. However, low production figures indicate
that utilization of the product by the trade group is inconsequential.
Construction workers account for approximately four-fifths of con-
struction employment (the remaining fifth are office and supervisory per-
sonnel) with 50 percent of the workers employed by special trade contractors
(U.S. Bureau of Labor Statistics 1970). The averagé number of all employees
and construction workers in each SIC group has beén tabulated (Table 17)

from the 1972 Censﬂs of Construction Industries (U.S. Bureau of the Census

1975n)}. The number of employees and workers for 1975 are reported by

month in Construction Review (U.S. Bureau of Domestic Commerce 1976), based

on benchmark figures first published in September 1975. The revision

figures from Construction,Reyiew for 1972 have been listed for comparison
Ai8361
UCC 024017
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to the 1975 data. Employment data for all special trade contractors are

not given except in the 1972 Census of Construction Industries.

Seasonal variation is a commonly noted characteristic of construction
employment. Workers will typically have three or four periods of unemploy-
ment per year. The effect of this variable work force is estimated to be
responsible for two-thirds of unemployment insurance claims in contract
construction (Gordon et al. 1973). |

Seasonal variation of construction workers employed in the United
States for the selected SIC codes listed in Table 17 is illustrated in
Figures 2 through 8 for the period of January 1970 through June 1976.

The data presented, however, are limited by the aggregation of four-digit
SIC code classifications into the three-digit code classifications.

Figure 2 includes highway and street construction workers (SIC code
1611); bridge, tunnel, and elevated highway construction workers (SIC
code 1622); and heavy construction workers not elsewhere classified {SIC
code 1629) in the averages for employment for water, sewer, and utility
1ine construction workers. Water, sewer, and utility line construction
workers account for 50 percent of the data, with heavy construction workers
not elsewhere classified accounting for 43 percent {(U.S. Bureau of the
Census 19754d).

Figure 3 gives the monthly variation for all special trade contractors,
which is the only indicator of seasonal employment for the 1970 to 1976

period for construction workers in carpentry, floor work, and concrete

work. A18363

Plastering, drywall, acoustical, and insulation workers represented

in Figure 7 account for only 33 percent of the data presented, with stone-

UCC 024019
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Figure 2. Number of construction workers in the United States by water, sewer,
utility line, and other heavy construction contractors {SIC code 161)
by month, 1970-1976 (U.S. Bureau of Domestic Commerce 1976a.b).
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Figure 3. Number of construction workers empioyed in the United States by all
special trade contractors (SIC code 17) by month, 1970-1976 (U.S.
Bureau of Domestic Commerce 1976a,b}.
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Figure 4. Number of construction workers in the United States by plumbing, heating,

and air conditioning contractors (SIC code 171) by month, 1970-1976 (U.S.

Bureau of Domestic Commerce 1976a,b).
UuCC 024022

56




Number ol Construction Workers

180,000 +

170,000

160,000 <+

150,000 T

Ll

140,000

130,000 -

120,000 <+

110,000 ==

{
4 T J M d T J T 4 T J i) J m
1970 1971 1972 1973 1974 1975 " 1978

A‘18367

Figure 5. Number of construction warkers employed in the United States by painting,
paperhanging, and decorating contractors (SIC code 172) by month, 1970-
1976 (U.S. Bureau of Domestic Commerce 1976a,b).
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Figure 6. Number of construction workers employed in the United States by electricai
work contractors (SIC code 173} by month, 1970-1976 (U.S. Bureau of
Domestic Commerce 1976a,b).
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Fugure 7. Number of construction workers employed in the United States by masonry,
plastering, stone, and tite work contractors (SIC code 174} by month,
1970-1976 (U.S. Bureau of Domestic Commerce 1976a,b}.
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Figure 8. Number of construction workers employed in the United States by roofing
and sheet metal work contractors (SIC code 176) by month, 1970-1976
(U.S. Bureau of Domestic Commerce 1976a,h).
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setting and other stone workers (SIC code 1741) accounting for 57 percent
and terrazzo, tile, marble, and mosaic workers (SIC code 1743) making up
the remaining 10 percent (U.S. Bureau of the Census 1975h)}.

The seasonal variations--presented in Figure 4 for plumbing, heating,
and air conditioning; Figure 5 for painting, paperhanging, and decorating;
Figure 6 for electrical workers; and Figure 8 for roofing and sheet metal
workers--are not affected by the aggregation to a three-digit classifica-
tion.

Although less current, thé séasona1 variations derived from the 1972

Census of Constructicn Industries have been included because they give

seasonal variations for March, May, August, and November for each trade
group 1isted in Table 17. These monthly variations are presented in
Figures 9 through 18.

Characterization of the construction industry by the type of con-
struction is presentéd in three tables. Table 18 identifies new construc-
tion put in place from 1972 through May 1976. Yearly totals are given
for private construction and public construction in millions of dollars
for 1972 through 1975. Monthly dollar figures for 1976 are given for
both private and public construction.

The number of new housing units started and completed are compiled
from three sources into Table 19; figures are presented yearly for 1972
through 1976 and monthly for 1976, The 1976 figures are only available
for number of housing units started. A18371
| The percentage of work completed in 1972 for residential, commercial/
industrial, and nonbuilding construction by each SIC trade group in Table

17 is indicated in Table 20, which was extracted from tables in the 1972

Census of Construction Industry, Industry Series (1975d-m).
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Establishments of each SIC trade group.are further categorized by the
size of contractors in Tables 21 through 30. The various contractors are
categorized by employee size and total construction receipts for the fol-
- Towing characteristics: average number of all employees, total construc-

tion receipts, payments for materials components, and supplies.

3. Construction Industry's Cdnsumption of Asbestos Products

a. Trade Groups That Use Asbestos Products

Table 31, the correlation of asbestos product utilization by trade
groups (Standard Industrial Classification), was derived from information

obtained in the survey and supplemented by consulting the Building Construc-

tion Cost Data (Godfrey 1976) and Dodge Manual for Building Constructiocn

Pricing and Scheduling (McGraw-Hill 1976). These reference works give

information designating the trade group necessary for the installation

and application of the various product entries.

b. Number of Workers Who Utilize Asbestos Products

The number of construction workers who utilize asbestos products was
not available from published sources. EEH attempted to gbtain the infor-
mation from the correspondence/telephone survey undertaken; however,
the information was unavailable. From responses received during the
survey, it is apparent that the question of construction worker expo-
sure has only recently been addressed by the concerned trade groups.

Thus, the only alternative was to first identify the man-days
necessary to install the asbestos products manufactured and then, based

on the average number of days worked per year, to determine the number

Ai8381
UCC 024037
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1731
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1742
1751
1752

1761

1799

Table 31

Trade Groups Utilizing Asbestos Products

Trade Group

Water, sewer, pipe line
communication and power
line construction

Plumbing, heating (except
electric) and air
conditioning

Painting, paper hanging,
and decorating

Electrical work
Masonry, stone setting,
other stone work

Plastering, drywall,
acoustical, and insu-
lation work

Carpentering

Floor laying and other
floorwork

Roofing and sheet metal
work

Special trade contractors,
not elsewhere classified

Sources:

%

Godfrey 1976.
McGraw-Hil1l 1975,
EEH 1976b, d-e.
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-of men required. The number of man-days was determined by dividing

the total quantity of asbestos product manufactured by the labor out-
put capacity per man-day,‘e.g., 10,000,000 tile squares produced per
year divided by 500 squares per man-day would equal 50,000 man-days

of labor required. Data on laber capacities were obtained from Building

Construction Cost Data (Godfrey 1975). The only authoritative and com-

prehensive source identifying the total amount of asbestos products pro-
duced with the product division required is the 1972 Census of Manufac-
turers {U.S. Bureau of the Census 1974a). When units were provided in

the census that corresponded to the units in Building Construction Cost

Data (Godfrey 1973}, it was a simple matter of division. Where units
were not compatible or quantities were not given, it was necessary to
take the dollar value of product shipments and divide it by the cost per
unit to obtain the number of units. These unit costs obtained from

Building Construction Cost Data (Godfrey 1973) were then compatible with

labor output capacities from the same source, and the number of man-days
could be determined. Once the number of man~days had been obtained,
wfurther calculations were required to estimate the average number of

men needed. First, the average number of days worked for each class of
worker was determined from Figures 2, 3, and 8. The worker classifica-
tions and percent of the total workers for each subclassification were
determined as described in Section II1I-A-2. Thus, the workers install-
ing felts and asbestos cement sheets were each assumed to be 50 percent
of the numbers shown in Figure 8; the pipe installers were 50 percent of
the numbers shown 7n Figure 2; the tile installers were 10 percent of the

numbers shown in Figure 3; and the shingle installers were 33 percent of

A18403
UCC 024059

“
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the numbers shown in Figure 3. For each month of the year of interest,

the appropriate number of workers employed was determined, then multiplied
by the number of weekdays in that month, and the resulting product summed
for each month of the year. This annual total was then divided by the
maximum number of workers employed during any month of the year of interest.
The resulting value was the avérage number of days each workers within a
subclassification was employed during the given year,

To determine the number of workers, the man-day estimates were divided
by the appropriate average number of days worked. The result was the
number of workers, employed full-time, required for each product. The
required data were available to equate this information for the following
products: felts, pipe, tiles, shingles, and cement sheets. The calcula-
tions and results are presented in Table 32.

The ca]cu]atioﬁs of Table 32 can also be applied to the data obtained
from the EEH surQey of asbestos manufacturers for 1975. Four products can
be applied. The calculations and results are given in Table 33.

One interesting feature of the estimated numbers of full-time
workers required for installation of asbestos-containing materials is
the relatively small value obtained. The most obvious area, to cite an
example, is felts. In 1972, monthly employment among roofing workers
ranged from approximately 42,000 to 55,000 aséuming they comprise half of

-the roofing and sheet metal workers. Only 506 full-time roofers wou1d
have been required to install all the asbestos felt produced as roofing.
It is much more TikéTy that greater numbers of workers are involived in
the installation of asbestos-containing materials, but only for a small

portion of the year., The whole subject of worker number and time period

l} 184 Q& UCC 024060




Table 32

Calculated Man-Days Based on 1972 Census of Manufacturers Data

Calculations Results

FELTS (1972)

Yalue of total manufactured $ 36,500,000

Average value per square $5.20

Number of squares 7,019,000

Labor output capacity 59 squares per man

Man-days; workers 119,000 man-days; 506 warkers
PIPE (1972)

Value of total manufactured $ 143,300,000

Average value per linear foot $ 3.81

Number of feet produced 39,700,000

Labor output capacity 274 feet per 3-man crew

Man-days; workers 145,000 (3) = 435,000 man-days; 1,900 workers
FLOOR TILES

1. Vinyl asbestos plain-backed tile

Quantity of scuares produced 1,164 ,600,000 sguare feet
Labor cutput capacity 540 square feet per man
Man-days 2,157,000 man-days

2. Vinyl asbestos adhesive-backed
tile
Value of total manufactured ¢ 48,000,000
Average value per tile $ 0.255 per sguare feet
Number of units produced 188,000,000 square feet
Labor output capacity : S§40 square feet per man

Man-days 349,000 man-days
3. Asphalt floor tile 7

Quantity of square feet produced 88,200,000
Labor output : 540 square feet per man
Man-days 163,000 man-days
2,157,000
349,000
163,000
Total man-days; warkers 2,669,000 man-days; 10,939 workers
SHINGLES
Quantity of squares ' 1,300,000
Labor output 4 squares '
Man-days: workers © 325,000 man-days; 1,332 workers
Ai1840%
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Table 33

Calculated Man-Days Based on EEH Survey Data

Calculations Results

FELTS (1975)

¥Yalue of tota) manufactured $152,000,000

Average value per square foot $7.97

Quantity of squares produced 19,070,000

Labor ocutput capacity 59 squares per man

Man-days; warkers _ 329,000 man-days; 1,406 workers
PIPE (1975)

Value of total manufactured $160,000,000

Average value per foot $4.69

Number of linear feet produced 34,115,000

Labor output capacity 274 feet per 3-man crew
- Man-days; workers 124,000 (3) = 372,200 man-days; 1,577 workers

SHINGLES (1975)

Quantity of squares produced 518,000

Labor output capacity 4 squares

Man-days; workers 129,500 man-days; 524 workers
CEMENT SHEETS (1975)

Value of total manufactured $28,440,000

Average value per square foot $1.32 per square foot

Number of square feet produced 21,545,000

Labor output capacity 682 square feet per 4-man crew

Man-days; workers 31,600 (4} = 126,400; 540 workers

A18406
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spent working with asbestos-containihg materials requires further inves-

tigation during Phase 2.

c. Percentage of Market Held by Selected Asbestos Products

From the 1972 Census of Manufacturers {U.S. Bureau of the Census
19750}, it is possible to determine the dollar value of wholesale ship-
ments of a broad range of manufactured products. This information can
be useful in estimating the relative economic importance of these products
in the marketplace. There are, however, two factors that limit the use
of these data-in developing comparative information on competing indus-
tries or products: (1) for some products, sales figures are not given,
and (2} not all products are listed individually or in comparable cate-
gories,

For four basic types of construction materials, it was possible to
develop comparable data on a major asbestos product and several alternate

products that compete directly with it, These are shown in Table 34.

4. Installation and Application

The following sections deal primarily with installation and appli-
cations of asbestos-containing materials used in construction. Two
sections deal specifically with alternative materials being used and with
data relating to the dollar value of asbestos materials used in various

structures.

a. Asbestos Friction Materials

Asbestos friction materials are used in the construction industry as
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3253
2426
30796
32926
32925

32721
32591
32592
26461

32927

29532

29523

32927

32751

2661
32927
32927

73
75
51
55

81
85

41
98

Table 34

Dollar Value of A Major Asbestos Product

and Several Alternate Products

Ceramic wall and floor tile

Hardwood dimensions and flooring

Floor tile (construction plastic products)
Vinyl-asbestos floor tile

Asphalt floor tile {containing asbestos)

Concrete pipe

Vitrified clay sewer pipe and fittings

Drain tile (clay)

Pressed and molded pulp goods, bituminous
fiber pipe, sewer and drainage, conduit
and fittings

Asbestos cement products--pipe, conduits,
ducts, and pressure pipes

Asphalt-saturated felts for built-up roofing
systems and for sheathing

Tar-saturated felts for built-up roofing
systems

Asbestos felts--roofing, asphalt- and tar-
saturated and other

Caicined gypsum building materials, building
plasters, and prefabricated building
components

Building papers and millboards

Flat sheets and wallboard (asbestos)

Other asbestos and asbestos-cement products,
including mi)lboards and prefabricated
housing

UCC 024064

A

Value
Million Dollars Percent
157.9 !
87%.0 80.11
102.3 !
199.3 } 19.89
] 547 100.00
565.3
134.7
9.5 83.63
22.6
143.3 16.37

78.2
} 69.02

3.1
36.5 30.98
7.8 T100.00

538.4
456.2} 95.73

20.7
4.27

23.7

1,039.0 700.00

8408

98
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clutch facings and brake linings on virtually all moving equipment. This
includes trucks and other vehicles, conveyors, cranes, and elevators.

A small quantity of asbestos fibers are released from friction mate-
rial during normal operation of construction machinery as the clutch
facings and brake 1inings wear. Due to the extremely high temperatures
involved in the operation of tﬁe friction materials, most of tﬁe asbestos
fibers released from the materials-wearing surface have been thermally
degraded. For example, most samp]es of material released from motor-
vehicle brakes contained less than 1 percent asbestos as compared with
50 percent in the original lining formulation.

During normal usage, the abraded particles of the asbestos 1inings
may be partially trapped in the housings of manual clutches and brake
drums. During the servicing and overhauling of motor-vehicle brakes and
manual clutches, the accumulated asbestos-containing dust is frequently
dislodged from drums and housings by directing @ compressed air jet against
the deposits. This results in airborne asbestos emissions to the work
space and conseguent exposure of the mechanics working on the vehicles.
Mechanics seldom, if ever, wear respirators far protection against asbestos.
The simple use of a vacuum cleaner to collect the 1ining deposits would
remove a majority of the potential asbestos emissions. |

Used brake shoes are generally collected and shipped to companies
that recycle them. The asbestos friction material, which is removed from

the shoe, is disposed of as an industrial waste.

b. Asbestos-Cement Siding Shingles, Clapboard, and Roofing Shingles

Asbestos-cement shingles are made as individual shingles or in long
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rectangular strips, some of which are cut to look like several shingles, |
Either type may have a plain, striated, or wood-textured surface. All
have predrilled holes for application.

Asbestos-roofing shingles are similar to siding shingles. The major
difference is that the roofing shingles are up to twice the thickness of
siding shingles. This extra thickness affords the strength required to
support the installers during installation of the roofing shingles.

The composition of the asbestos cement used in shingle manufacture
is approximaté]y 80 percent portland cement and 20 percent asbestos
fibers. '

Asbestos shingles are shipped to the job site on pallets. Each
pallet contains a number of bundles. The bundles are edge-wrapped in
cardboard and banded. A bundle is one-third of a square, and a square
contains sufficieﬁt material to cover 100 square feet of area. At the
job site, as material is used, each bundle is unwrapped. The possibility
of exposure to asbestos fibers during shipment and storage is minimal.

The asbestos shingles are installed by a carpenter (SIC 1751). Most
shingles are applied to the rows in their original size. At the end of a
row and to fit around wall and roof openings, the shingles must be cut.
Shingles are cut and shaped by use of a hand-operated shear, In cases
where additional nailing holes are needed, they are formed by use of a
hand-operated shingle punch. The use of the shingle punch and shear
generates minimal dust. The abrasion of roofing shingle surfaces from

the movements of installers over the roof surface may also release scme

asbestos dust.
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The productivity of a single carpenter in the installation of asbestos
shingles is four to eight squares, or 400 to 800 square feet, per day. The
amount installed is highly dependent on how much cutting and fitting are
involved.

Waste pieces of asbestos shingles are generally disposed of by placirg
them in the excavation along the building foundation. They are then buried
during the backfilling operation,

No special cleanup procedures are employed by workers installing
asbestos shingles, and no protective equipment is used to prevent inhala-
tion of asbestos fibers.

Alternative siding materials are wood, fiberboard, brick, stone,
stucco, concrete, aluminum, and vinyl. Alternative roofing materials are

tile, slate, and asphalt shingles and roofing materials.

¢. Vinyl Asbestos Floor Tile

Vinyl asbestos floor tile consists of a vinyl wearing surface with
an asbestos felt backing. It is manufactured in sheets and in individual
tiles measuring 12 inches on a side, It is available with either plain
or adhesive backing.

Installation of vinyl asbestos tile inv01§e5 some cutting or fitting
the tiles or sheets along walls and around columns. The tile is generally
" cut by hand with a knife. Exposure to asbestos during installation is
“minimal,

There may, however, be significant asbestos exposure during tear-up
of old flooring by virtue of the work practices employed. In the past,

the tile was ripped up, and any asbestos backing left adhering to the
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floor was sanded off. This operation created large amounts of dust con-
taining asbestos. | |

Currently, there are two newer methods for removal of the old floor,
both of which greatly reduce asbestos dust. The newer flooring is designed
so that the wearing surface will delaminate from the backing felt at
removal. The felt remaining oﬁ the floor is not sanded; instead, a new
floor is laid on top of the old asbestos backing. Another method is to
nail underlayment (i.e., masonite or plywood) over the old floor material,
which is not removed. The new floor surface is then Taid on the under-
layment. When removal of this newer surface is necessary, it is re-
moved with the underlayment. Then, new underlayment is installed.

Additionally, the manufacturers of vinyl asbestos floor tile are
trying to develop a suitable substitute for the asbestos backing material.

It is not known what control procedures for cleanup and dust control,
if any, are curréntTy in use by the industry.

Alternative materials include stone, ceramic tile, hardwood, and

carpeting.

d. Asbestos Textiles

Asbestos textiles are used primarily as firehoses, fire blankets,
welding pads, strain reliefs, and gasketing rope. The asbestos fibers
are firmly woven into the materials binder. It is unlikely that any
exposure to asbestos would occur from normal use of the products.

The only likely field operation would be the cutting of lengths of
asbestos rope for use in applications such as cadwelding and manhole
gasketing.

A184&12
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e. Pipe Insulation and Other Asbestos Insulation, Including Block
Insuiation

Asbestos insulation for the construction industry is no longer manu-
factured in the United States. A telephone survey of 12 members of the
National Association of Insulation Contractors confirmed that none of the
contacted contractors were using asbestos insu]ating materials. These
materiais are of concern, therefore, from the standpoint of demolition
rather than installation.

The U.S. Environmental Protection Agency (Federal Register, October

14, 1975) has imposed regulations for the removal and disposal of friable
asbestos materials from any building to be demolished, in order to pre-
vent emission of particulate asbestos to the outside atmosphere. The
requlations stipulate removal of any friable asbestos from materials

used to insulate or fireproof ducts, pipes, boilers, tanks, reactors,
furnaces, turbines, or any structural units if the asbestos content
exceeds 1 percent by weight.

The operations involving the removal of friable asbestos materials
from structures to be demolished generally consists of wetting, stripping,
bagging and cleanup, and disposal. The materials to be removed are first
wetted to prevent dust from becoming airborne during the subsequent strip-
ping operation. Water, which is most often used as the wetting agent, is
either sprayed onto the materials by means of a pressure hose or can be
poured on the surfaces. In some cases, it is difficult to adequately
soak the materials to be removed. Insulation on pipes is often thick,

and water sprayed or poured on the surfaces will not completely penetrate

UCC 024069 E‘ 184 13




104

underlying layers of insu1ation. In other instances, the materials can
be easily wetted. The thickness condition and type of asbestos material
will influence the wetting operation.

Thelstripping of asbestos materials consists of mechanically removing
insulation or sprayed coatings from the surfaces of ducts, pipes, or equip-
ment. The wetted material is usually removed by means of hand scrapers,
knives, or other implements convenient for the purpose. Sizes of material
removed can range from dust to large chunks. In some cases where thorough
wetting of the materials cannot be accomplished, considerable dust may
become airborne. Control techniques such as a local exhaust or a water
spray could be used to minimize dust but in actual cases, these measures
may not be employed. Stripped material is generally allowed to fall to
the floor and may be wetted if still dusty.

After stripping is completed in an area, the resulting waste material
is placed into containers. Large pieces are usually placed into containers
by hand while smaller pieces are shoveled or swept up. Plastic bags have
been used as bontainers for disposal purposes. If the waste material has
not been thoroughly wetted, considerable dust may be generated by handling
during this operation. Overloading of plastic bags with waste material
has caused bags to tear when moved from the stripping site. Cleanup oper-
ations also include personal hygiene, In some cases, there may be no
provisions for workers to change clothes and shower before they go to
lunch or go home for the day. Asbestos materials deposited on work clothes
or in the hair have the potential to become airborne after the worker

leaves the demolition site.
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f. Asbestos-Cement Products

Pipe, Conduit, and Ducts; Pressure Pipe

Asbestos-cement piping is an extruded product. Pipe is supplied in
various diameters and in standard lengths, depending on the manufacturer.
Pipe lengths are machined at the ends to accept a bell coupling with rub-
ber O-rings for integrity. Most pipe is factory-belled on one end.

Belled pipe is supported on lumber between layers and checked and
strapped during shipment, Unbelled pipe is generally nested, Shipment
is by flatbed truck or flatcar by rail. Asbestos-cement pipe is seldom
covered during transport, Asbestos cement is not shock-resistant, and,
during unloading and handling, the smaller diameter pipes, with their
thinner wall thickness, can be easily damaged, especially on the machined
ends. Such damage may require field operations for salvage or repair of
the undamaged portion. |

The standard crew laying an 8-inch gravity sewer pipe consisted of
eight persons. These include a foreman, four 1aborers, two machine oper-
ators, and an oiler. Two persons work in the trencn with the pipe, and
two persons at ground level Tower the pipe into the trench. Operations
vary depending on pipe diameter. Basically, the machined end of each
pipe length is Tubricated, then levered intd the previous bell. There

is no exposure during routine installation practice.

The productivity of this crew is from 200 to 700 linear feet per
day, depending upon the debth of the trench and water-table depth.
Most pipe is installed in the lengths delivered from the factory.

The most common operation at the job site is the beveling of damaged

A1841D
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pipe ends, which is performed by hand filing. Very little dust is gener-
ated, and no control procedures are followed. Occasionally, a length of
pipe is cut on the job site for entry to a manhole. In such cases, small
diameter pipe can be snap cut, éausing minor dusting, or broken with a
hammer or pry bar, causing potential asbestos exposure. No control mea-
sures are used for such nonmachine cuts. Pipe cutting by abrasive disk

is also practiced. When pipe is to be cut and machined for unusual lengths
or for salvage of damaged material, these operations are performed in the
contractor's storage yard. Cutting is by a gasoline-powered saw with
carbide-tipped blade or abrasive disk. Machining is performed with a
portable, powered pipe lath. These uperations generate a significant
amount of asbestos-containing dust. The worker performing these operations
may on occasion wear a respirator. Dust-control measures can be employed
for these operations. There is no cleanup of the area. On a recent site
visit, the cutting area was covered with asbestos cement chips and dust.

No changing or cleanup rooms were provided for the workers in the yard.

In addition, the exposure of the peripheral yard workers could be high
during cutting and machining.

Alternative materials are cast iron as a replacement for asbestos-
cement pressure pipe and vitrified clay or plastic pipe for asbestos-
cement Qravity pipe.

Asbestos-cement conduit and duct is similar to pipe except that it
is much lignter and is not generally buried.

Asbestos conduit is installed by a single electrician at the rate
of 140 to 230 linear feet per day, depending on pipe diameter.

Shipping practices, installation methods, and dust control and
cleanup procedures have not been observed at this time.

A18416
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Flat Sheets and Wallboard

Asbestos-cement flat sheet and wallboard are made as rectangular
sheets, usually 4 by 8 feet. The thickness of the available panels varies
from 0.125 to 1.25 inches, A wide variety of colors and surface textures
are available.

There are two types of asbestos—cement sheet that might be described
as general-purpose material. Type F is a flexible board for exterior and
interior use where high strength and density, smooth surface, flexibility,
and low moisture absorption are needed. Type U is a utility board for
exterior and interior use, with sufficient strength for general utility
and construction purposes where ffexibi]ity, density, smoothness, and
moisturerabsorption are not essential.

Asbestos-cement sheets are shipped to the job site on pallets, with
the sheets wrapped in plastic and banded. As material is needed, each
pallet is unwrapped. The possibility of exposure to asbestos fibers
during shipment and storage is negligible.

The asbestos-cement sheets are installed by a crew of two sheet-metal
workers (SIC 1761) and two building laborers {SIC 1761). Carpenters also
install these materia]s; Installation is by means of counter-sunk screws
or backffastened self-tapping screws. The sheets are fastened directly
to the framing or are held in place by ¢lips attached to the framing. The
operations necessary to fit the panels include cutting to size, using a
carbide-tipped or abrasive-disk power saw, and drilling the mounting holes.
In either case, a significant quantity of asbestos dust is generated.

The productivity of an installation crew varies with the weight of

A18417
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the material and the amount of fitting involved. The range of values is
from 500 to 1,200 square feet of flat sheet installed per day.

Control procedures include the use of vacuum- and wet-control-equipped
tools and approved respirators by workers engaged in cutting and drilling.
Waste material collected by the vacuum is mixed with water and cement and
disposed of by burial. MWaste pieces 6f the sheets are disposed of as
ordinary construction wastes.

No special cleanup procedures are observed by workers installing
asbestos-cement sheets.

Extruded asbestos cement sheet materjals are also available in
different sizes. Handling and fabrication techniques are nearly iden- ‘
tical to those for flat sheet materials. Installation is somewhat
different because of the greater weight of the individual sections.

Also available are asbestos sheet materials that employ inorganic
binders other than cement. Although these sheet materials are not
technically asbestos-cement products and although they have different
applications, the construction practices that produce most of the
airborne asbestos are the same as those for asbestos-cement products.
For this reason, these noncement products are included in this category.
Alternative materials include wood, brick, stone, concrete, stucco,

aluminum, and steel,.

Corrugated Sheets

Corrugated asbestos is made of the same ingredients as other asbestos-

cement sheet products. By virtue of its corrugations, it can withstand
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heavy service conditions. In addition, it can be lapped, thus making a
weatherseal and eliminating many joint problems,
Corrugated asbestos is available in two types, standard and light-

weight. The lightweight product is about half the weight of the standard

product and consequently is less dense and lower strength. The cor-
rugated panels are 42 inches wide by 10 to 12 feet long,

The corrugated asbestos-cement sheets are installed by a crew of
two sheet-metal workers and two building laborers (SIC 1761). Installa-
tion is by nails, bolts, or studs through the ridge of the corrugations
into the purlins or girts. The holes for nails and bolts must be predrilled
and are sealed by neoprene workers. Side laps are one corrugation, and end
laps are 6 inches.

The operations involved in field preparation of the material include
cutting to size by hand or power saw, dr111ing or punching holes, filing,
and scoring and Breaking for cuts parallel to the corrugations.

The standard crew can install from 750 to 1,100 square feet per day
of corrugated asbestos as roofing, depending on the material weight and
the framing material. For siding, the installation rate varies from 600
to 945 square feet per day.

Shfpping practices, and dust-control and cleanup procedures have not
heen observed and therefore are not described nere. They should, however,
be similar to those for asbestos-cement flat sheets,

Alternative materials include wood, brick, stone, stucco, concrete,

aluminum, vinyl, steel, tile, and asphalt shingles.
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g. Asbestos Felts: Asphalt or Tar-Saturated Roofing, and Qthers

Asbestos roofing and finishing felts consist of asbestos fibers
imbedded in an asphalt or bitumen matrix. These felts are used to con-

struct buiit-up roofing.

A standard roofing crew consists of a roofing foreman, four roofers,
and two helpers. The installation rate is about 2,400 square feet of
five-ply asbestos felt on a flat roof per day.

The installation procedure is to spread hot tar on the roof or pre-
vious layer of felt, and then to unroll the felt over the tar. Cuts are
made by knife to fit the felt at edges and around obstructions. Generally,
three 1ayers of roofing felt and two layers of finishing felt, all with
staggered seams, are used in a five-ply built-up roof. The top layer of
asbestos felt is covered with hot tar, and gravel is spread on top for a
wearing surface. Because the asbestos fibers are firmly embedded in the
felt matrix, exposure during installation should be minimal.

Tear-off of built-up roofing produces more dust than installation.
Typfca11y, the tear-off crew consists of a tear-off machine operator, one
or more pickup men, a shovel man, tractor cperator, and chute man. The
reofing is cut through and 1ifted out in sections, which are dropped
directly from the roof or down a chute. Although the operation produces
dust, the asbestos fibers are contained in an asphalt or bitumen matrix,
and, hence, are not expected to be released in significant quantity.

No special cleanup or dust-control procedures are observed for

installation or tear-off. Waste felt is disposed of in the same manner
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as other construction wastes. Alternative materials are organic and

plastic-filled felts.

h. Asbestos Sprays, Coatings, and Sealants

Asbestos-containing spray coatings are used as a texture paint on
the interiors of structures. Dry spray texture paint consists of 4 to 5
percent asbestos fiber.

The dry spray texture paint is shipped to the job site in 37-pound
bags. Spraying is accomplished by use of a small portable sprayer, or,
on large jobs, by a truck-mounted unit.

The typical installation crew consists of a spray operator and an
assistant. The spray operator mixes the dry paint with water in the spray
unit. The mixed paint is pumped through a hose to a 4-foot wand with a
nozzle on the side of the tip. Compressed air to atomize the liquid is
supplied to a second hose. During spraying, the operator walks slowly
through each room with the nozzle pointed toward the ceiling and sweeping
back and forth about 4 feet from the floor. The assistant moves the
hoses and immediately removes any overspray from the walls with a scraper.

This two-person crew can mix paint and texture-spray about 1,000
square feet of ceiling per hour. Using a portable unit, about 240 pounds
of 5 percent asbestos paint are required. From a truck-mounted unit,

360 pounds of 2.5 percent asbestos texture paint can be mixed and applied
to 1,300 square feet in 50 minutes.

Cleanup consists of washing out the spray unit and disposing of

excess paint.
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i. Wallboard-Taping Compounds

Wallboard-taping compounds are plaster-like materials used to cement
joint reinforcing tapes to wallboard, repair holes and imperfections in
wallboard surfaces, and to provide a smooth, continuous surface. These
compounds sometimes contain asbestos fibers.

A single worker is involved in the taping operation even on larger
jobs. The dry compound delivered as a powder in 10- to 25-pound bags is
added to water in a 5-gallon drum, Additional water is added, and the
mixture is stirred to an even consistency. Unless care is exercised in
emptying the bags of compound during wet-out, the worker could be exposed.
to a significant level of asbestos dust. Extensive use is being made of
premixed compound, which eliminates the potential exposure during wet-
out of'dry powder. This compound, along with the paper joint tape, is
applied to the joints by use of a gun of bazooka. While the compound is
still wet, excess material is removed with a taping knife. When the joint
compound has dried, a finish coat of a compound is applied for a smooth
surface. The finish coat may contain asbestos or be asbestos-free.
Sanding of the finish coat and subsequent cleanup of dust by sweeping
are; along with wet-out, the primary operations resulting in exposure
when asbestos-containing compounds are used. The use of premixed compounds
prevents exposure during wet-out. Similarly, nonasbestos compounds used
~ for the finishing coat eliminate sanding and sweeping as asbestos-genera-
ting operatjons. From an interior design standpoint, the use of textured
walls precludes the need for sanding the finish coat of compound, thus

eliminating sanding and sweeping as dust-generating operations.
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No specific cleanup or dust-control procedures are followed. Waste
materials, including empty asbestos-compound bags, are disposed of along
with other construction wastes.

Alternative materials are compounds that contain no asbestos.

j. Millboard and Asbestos Insulating Board

Millboard and insulating board are pulp products containing asbestos
in the matrix. They are used primarily in manufactured products and are

not used extensively in construction, according to EEH contacts.

k., Drilling Fluids

In the 01l industry, fibrous asbestos material fs used as an addi-
tive to drilling muds to improve the carrying capacity o% the mud for
removal of drilling impurities. The materials used are essentially pure
asbestos and may be added in a wetted granular form or a coarse ground
form.

The asbestos material is generally shipped in heavy sealed paper
bags that are enclosed in a thick, plastic outer covering. During ship-
ment and handling by rail or truck, breakage of the bags can occur. The
material is stored at the drilling site in trailers or sheds, or outdoors.

The addition of the asbestos material to the drilling mud is aecom-
plished using a mud hopper consisting of a drum or funnel connected to
the intake 1ine of the mud pump. The material is dumped into the hopper
and is drawn into the fluid by the venturi action of the mud flowing by
the intake to the pump. Generally, one worker wearing a respirator pours
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the material during the operation; however, in some cases, the worker is
aided by an assistant.  The quantity of asbestos product used will vary
depending on the size of the drilling fluid system and the properties of
the mud required. The mud hopper may be located in a shed or traiijer,
or in the open.

Waste materials that contain asbestos from these operations are
the empty asbestos bags and the drilling muds. Muds are usually &iSposed
of by means of a landfill operation on the drilling site., In some cases,
the muds are trucked out in tank trucks and pumped into disposal wells
approved by regulatory authorities. The bags are disposed of either by

burning or by landfill.

1. Value of Asbestos Materials in Various Structures

Only limfted data are available on the value of asbestos-containing
materials used %n various structures. A breakdown of product groups is
presented in Tables 35 and 36 for single- and multiple-family dwellings.
As can be seen from Table 35, for single-family dwellings, the amount of
asbestos-containing materials is less than 3 percent of the cost of the
structure, based on 1969 data. From Table 36, for apartment houses, the
amount of asbestos-containing materials is less than 2 percent of the
structure cost, based on 1971 data, There are no data presently available
that provide a breakdown of asbestos and nonasbestos products in commer-

cial and industrial structures and in areas other than building construc-

tion, such as pipelines.
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Table 35

Typical Amounts of Asbestos Products {ontained in Single-Family Housing Construction, 1962-1969

Cost per
$1.000. of Cost per
Construction 100 sq. ft. Percent
‘Material Price Livable Space Distribution
1562 1969 1562 1569
Stone, clay, glass products 116.60 §5.30 137.10 153.40 24.2 21.5
Cement, concrete, gypsum 76.70 54.50 90.20 87.00 15.8 12.3
Structural clay products 19.70 22.00 23.20 35.00 4.1 5.0
Others 20.20 18.90 23.80 31.40 4.2 4.3
Yalue per Value per
$1.,000 of 100 sq. ft. Percent
Construction of Livable Total Materials
Material Price Space and Equioprent
Total material 434.02 §92.87 §8.00
Censtruction paper, fiberboard 1.9 3.04 0.43
insylation, asbestos board
insulation, acoustical tile
Roof pitch, asphalt board insu- 7.07 11.30 1.60
lation rolls, asphalt shingles,
asphalt sheathing siding,
building felts, composition,
asphalt for mastics, and
enulisions
Stone, clay, glass, concrete 94.45 150.55 21.33
products
Plaster, wallboard 13.54 21.5% 3.06
Asbestos-cement shingles,
siding, asphalt floor tile,
asbestos-cement pipe, vinyl
asbestos tile, asbestos-
cement adhesives 2.76 4.40 0.62
Asbestos (pipe) insulation 0.59 0.94 0.13
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m. Alternative Materials to Asbestos

A number of asbestos-containing materials used in construction have
been or are being replaced due to government regulations and economics.
The various typés of asbestos containing materials used in construction
and alternatives for each are listed in Table 37.

Asbestos-cement pipe is used extensfvely in water and sewer work as
the preferred material, one reason being that it is less costly than
alternative materials offering similar properties.

Asbestos-cement sheets and shingles seem to have a lasser cost advan-
tage over the alternatives than asbestos-cement pipe, and aesthetics is
one of the main factors influencing the use of asbestos products.

There are a number of alternative materials being used as foundation

and roof compounds and as alternatives to asbestos felts. In the Tatter
case, the alternatives do not possess the desirable properties of asbestos
felts and are more difficult to work with.

Asbestos insulation (both sprayed-on and block) has been essentially
eliminated in construction by EPA regulations; it is of concern because
it relates to demalition and renovation.

A number of alternative materials are available for asbestos textiles
and vinyl asbestos floor tiles. In the case of sheet floor coverings,

manufacturers are actively pursuing development of suitable substitutes.

5. Exposure to Asbestos

Asbestos-containing materials presently used in the construction
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jndustry and those no longer used but encountered in demolition work and
removals have been divided into 12 categories. Fiber counts have been
obtained for these categories from'a variety of sources including the
published literature, government agencies, a survey of manufacturers,
trade unions, and construction and manufacturing trade associations, as
well as personal communications. These data are presented in Table 38
and discussed, by category, in the following sections. Observations
made during site visits and from discussions with knowledgeable sources
have been included to aid in interpreﬁation of these data and in applica-
tion to exposure estimates,

Airborne concentrations of asbestos fibers are determined by col-
lecting a sample of airborne dust on a filter, counting asbestos fibers
on the filter, and calculating the concentration of fibers per unit volume.

A portable calibrated sampling pump is used to draw air through a membrane

filter {pore size: 0.8 microns) at a known flow rate so that the sample
volume is easily determined. Airborne fibers are collected on the filter,
and the number of fibers {s determined with an optical microscope using
a phase-contrast procedure. Only those asbestos fibers that are more than
5 micrometers long and that have a length more than three times greater than
the diameter are counted during this process. Concentrations of fibers
are then expressed as the number of fibers per %i]]iIiter whose size is
greater than 5 micrometers. This is the standard reference procedure
used by OSHA.

Time-weighted-average exposures are ca]cuTated estimates of the

average asbestos concentration an individual is exposed to during the
A18429
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struction uses of asbestos textiles. However, acrylic-bonded asbestos
blankets used for stress relief have been observed after repeated use to
shed fibers. Insufficient data are available for estimates of construc-

tion worker exposure due to use of asbestos fire blankets for stress relief.

Recommendations

Conduct site visits to observe applications of asbestos rope and
blankets in construction. Based on observation of operations, determine

need for sampling and fiber counting.
e. Insulation

The removal of asbestos insulation from structures rather than its
application, which has been restricted, is of present concern. Most of
the available data are for removals from_ships but may be relevant to
land-based demolition.

The shipboard removal of sprayed crocidolite asbestos and the subse-
quent sweeping and bagging of debris have resulted in cei]ing fiber con-
centrations as high as 484 and 2,000 fibers per milliliter, respectively.
Mean fiber counts over extended time periods are reported as high as 334
and 353 fibers per milliliter for removal and for sweeping and bagging,
respectively.

Shipboard remova1“of asbestos pipe lagging has been observed to result
in a mean breathing zone concentration of 97 fibers per milliliter based on

20 full-shift samples. Other data show mean background counts in compart-
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'course of a working day or week, based on measured values. In order to
accurately evaluate time-weighted-average exposures, asbestos concentra-
tions should be available for the following: (1) breathing zone air for
each operation performed by a worker involving the use of asbestos mate-
fia]s, (2) general air in the areas where a worker is stationed throughout
the working period, and {3) background air representative of the air
breathed when an individual is not in the immediate workplace atmosphere.
In addition, the periods of time that a worker spends in each type of
work environment must be known since asbestos fiber concentrations in
the air will vary with location. Ceiling concentrations of asbestos
fibers can be determined from air samples cbtained during those operations
that are suspected of contributing the Targest exposures to the worker.
General air and background air concentrations are also needed to evaluate
the exposure to workers not directly involved in field fabrication
operations. |

Some of the factors generally affecting airborne concentrations of
asbeétos fibers are the physical form of the material, the asbestos con-
tent of the material, and the nature and location (indoors/outdoors) of
the field-fabrication/demolition techniques employed. Powders ;nd friab1e
asbestos materials will tend to produce highér fiber concentrations, for
example, than will materials in which the asbestos is bound in a matrix
composed of cement or bitumen. The influence of asbestos content is
obvious. Techniques such as sanding and sawing will produce more airborne

fibers than cutting with a knife; however, techniques are often directly

518438
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related to the form of the material. Indoor operations without benefit
of local exhaust tend to be tonducive to higher fiber counts than opera-

tions performed outdoors.

a. Asbestos Friction Matefials

While asbestos friction materials are not employed directly in the
construction industry, repair and replacement of these materials in brake
linings and clutch facings of heavy construction equipment is often neces-
sary on work sites.

The available data are very limited, but fiber counts of four samples
show <0.5 fibers per milliliter for repair of brake linings (type unknown)
and <2 fibers per mii1iliter for replacement of brake linings on heavy
construction equipment (type unknown, number of samples unknown). While
these values are low, they are inadequate to determine time-weighted-
averagewexposure to laborers performing these operations. In addition,

no ceiling concentrations or downwind concentrations are available.

Recommendations

As a minimum, site visits should be arranged to cbserve the above
operations and to determine worker type performing the operation, dura-
tion of exposure, and frequency for different types of equipment.

Personal and area samples and fiber counts should be obtained at

at least one location.

b. Siding and Shingles

The single value for shearing of siding and shingles is <2 fibers per

A18438
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milliliter. Asbestos shingles are edge-wrapped and strapped during ship-
ment and have prepunched nail holes. The installation procedure described
previously notes that shearing and punching are performed on shingles at
the end of a course and on those fitted around doors, windows, louvers,
etc. It is unlikely that concentrations away from the shingle cutter
would be as high as that in the breathing zone during shearing and punch-
ing. Hence, the time-weighted average for the worker installing shingles,
including punching and shearing, should be less than 2 fibers per mi111;
liter. Exposure of other workers in the area should be significantly
less than 2 fibers per milliliter.

The one operation that is likely to result in a short-term ceiling
concentration is cleaning off the crumbs that collect on and around the

shingle cutter. No data are available for this operation.

Recommendation

Obtain fiber count data for one typical site where asbestos shingles

are being installed.

c. Vinyl Asbestos Floor Tile--Sheet Floor Material

The installation of vinyl asbestos tile produces negligible airborne
fiber concentrations since the asbestos fibers are encapsulated in vinyl
and cutting with a knife is the only field fabrication technique. One
practice employed prior to the installation of new sheet or tile floor
covering was sanding to provide a suitable bonding surface. A pair of

personal samples taken during belt sanding of a vinyl asbestos tile floor
Q\844C
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resulted in fiber concentrations of 1.2 and 1.3 fibers per milliliter for a
20-minute sample. Since no general air samples or personal samples were
taken during cleanup, the worker's time-weighted average-exposure cannot
be determined. |

Although sheet fioor coverings contain no asbestos in the wearing sur-

face, they are bonded to an asbestos felt backing. Installation of these
materials is also expected to produce negligible airborne fiber concentra-
tions. Since new flooring would not bond properly to sheet materials,
tear-off of old sheet flooring was practiced, with subsequent sanding to
remove the asbestos felt that adhered to the floor. 3anding could

result in significant exposures.
| Some changes by the manufacturers and contractors have been made to
minimize exposures. Sheet material can be delaminated at the time of
tear-off, i.e., the wearing surface can be removed, leaving most of the
felt backing in place., With this practice, new sheet flooring can be
bonded directly to the felt left in place. An alternative work practice
that can be employed Qith either vinyl asbestos tile or sheet materials

is to mail a nonasbestos-containing underlayment directly over the
existing floor. New material is then bonded to the underlayment. When
removal is necessary, the floor material is removed with the underlay-

ment, and new underlayment is installed.

Recommendations

Obtain fiber counts for tear-off and sanding to remove asbestos

felt to determine worst-case exposure. Installation work practices
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presently employed are not expected to result in significant exposures.
Fiber counts could be obtained for the present practices to confirm

negligible worker exposure.

d. Asbestos Textiles

The fiber count data for asbestos cloth and amosite rope are from
shipbuilding applications. However, these data have been ihc]uded because
of their possible relevance to identified construction activities.
Asbestos rope is used in the cadwelding process for large reinforcing
bars. Asbestos cloth is used for stress relief of large welds and as
fire blankets.

While marine application of amosite rope resulted in a mean concen-
tration of 112 fibers per milliliter, the construction application bf
asbestos rope resulted in less than 2 fibers per milliliter, The latter
value is considered to be more representative of the construction indus-
try. Ripping and application of asbestos cloth in shipbuilding are areas
where changes in work practices and manufacturers' treatment of materials
have resulted in significant reductions in exposure. Ripping untreated

cloth produced counts as high as 16.5 fibers per milliliter with a mean

of 7 fibers per milliliter. Treating the cloth reduced the upper limit

of the range as well as the mean concentration to less than 1 fiber per
milliliter. Similarly, new process applications reduced fiber concentra-
tions to 0.2 to 1.5 fibers per milliliter compared with 5 to 10 fibers per

milliliter for conventional application. No data are available for con-
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ments where removals are being conducted as high aS 171 fibers per milliliter
(153 samples collected over workshift),

While demolition data are limited, they indicate fiber concentrations
considerably lower than shipboard removals, perhaps because generally less
confining operating areas are involved. A single short-term concentration
measurement for removal of boiler insulation was 5.2 fibers per milliliter.
Four short-term samples for removal of insulated ductwork ranged from 1.3
fibers per milliltiter up to 32.0 fibers per milliliter. Some data for pipe-
lagging removal indicate the importance of work practices. Dry removal
results in concentrations greater than 20 fibers per milliliter. When
water sprays were used, concentrations ranged from 5 to 40 fibers per milli-
Titer. Removal after thorough soaking produced concentrations of 1 to 5
fibers per milliliter.

Available data are incomplete in terms of estimating worker exposures.

Recommendations

Obtain fiber-count data for various types of asbestos insulation
removals during demolition cperations noting worker type, work practices,

and duration of exposures relative to the overall demolition job.

f. Asbestos-Cement Sheet and Pipe

Available fiber-count data indicate that the uncontrolled sawing

and, to a lesser degree, drilling of asbestos-cement sheet and pipe can

produce significant exposure to the worker performing the operation.

Background concentrations in the immediate vicinity of these operations

N184&LE
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are also capable of producing significant exposure of nearby workers
spending a Tong time in the area. The basic installation of these
materials produces negligible exposure.

In the case of asbestos-cement sheet, work practices are such that
persons applying the material are also invoived in the cutting operations
when they are necessary. However, cutting operations are generally inter-
mittent either on a given workday or during the time spent at a job site;
i.e,, sheet can be cut as needed on a particular day, or a day or more
can be spent cutting all the sheets that will be needed for an extended
period of installation. Thus, the intermittent nature of these operations
would tend to reduce the long-term exposure of these workers. Further-
more, the application of control devices has shown that fiber concentra-
tions can be reduced to acceptable levels in the work area, and more
importantly, in the worker breathing zone.

Asbestos-cement pipe, as noted earlier, is provided in various pre-
cut, straight lengths, and there are a varjety of couplings and connectors
that can be used. These features tend to minimize field fabrication. In
general, machine operations are performed in the yard. Salvaging damaged
pipe by cutfing off broken portions is a fairly common yard practice. The
use of machine tools for cutting and drilling asbestos cement pipe pro-
duces fiber concentrations similar to those measured for the same opera-
tions using asbestos-cement sheet. The control devices used for sheet
fabrication can probably be applied with similar benefit in asbestas cement

pipe fabrication.

318445
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Recommendations

Obtain samples for fiber counting for controlled and uncontrolled
cutting and drilling operations on both pipe and sheet. Field fabrication
of pipe should receive more emphasis than sheet because of the definitive

data available for asbestos-cement sheet products.

g. Asbestos Felts

Review of the tabulated fiber counts for installation of asbestos
roofing felts indicates negligible worker exposure. Tear-off gperations,
on the other hand, produced fiber concentrations ranging from 0.8 to 1.7
fibers per milliliter during one observed operation. Tear-off and instai-
lation are commonly performed by the same workers; hence, determinations
of exposures would require weighting between installation and tear-off

operations.

Recommendations

Obtain fiber-count data for tear-off of asbestos felt built up roofing,

noting work practices.

h. Paints, Coatings, and Sealants

The dry mixing pf asbestos containing texture coatings for walls and
ceilings has produced measured fiber concentrations ranging from 0.6 to
4.4 fibers per milliliter over short time periods. Spraying walls and
ceilings has resulted in airborne asbestos concentrations ranging from

0.1 to 1.6 fibers per milliliter, with most values reported being less

Ah18440

UCC 024102




137

than 1 fiber per milliliter, Exterior application of asbestos-containing
coatings resulted in concentrations Jower than those measured indoors.
Reported ranges are from 0.0 to 0.2 fibers per milliliter. Thus, the
reported data indicate potential for minimal exposures during spraying
and peak exposures during wet-out of dry materials of less than 5 fibers
per milliliter.

Limited data for products such as roofing and foundations cements,
and roofing and sealing compounds indicate minimal release of asbestos
during installation. This result is expected because of the nature of

the product matrix.

Recommendations

Review practices for wet-out of dry materials. Obtain samples for

fiber counts during interior applications emphasizing wet-out practices.

i. Dry Wall Joint Compound

Wet-out of powdered compound, sanding of dry compound, and sweeping
of floors after sanding have all resulted in relatively high fiber counts.
Wet-out of dry compound has resulted in short-term concentrations as high
as 60 fibers per milliliter. Time-weighted-average exposures for taping
and sanding have ranged from as low as 0.1 fibers per milliliter to 5.0
fibers per milliliter depending on the time distribution of the work.
Short-term concentrations during sanding range from several tenths of a
fiber per milliliter to 19.3 fibers per milliliter, Sweeping and cleanup
after sanding have produced ceiling fiber counts as high as 41.4 fibers

per millijiter 15 minutes after completion.

A1844&7
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Manufacturers are producing premixed compounds that eliminate
wet-out of dry powders as a potential source of exposure. ODuring one
site visit, it was observed that asbestos-containing compound was used
only for the actual taping, the finishing compounds being nonasbestos.
Another practice involved no sanding because of the texture finish to be
applied to the walls. 1In many commercial and industrial facilities, only
spot sanding is necessary because of the smooth finish that can be achieved
by the worker.

There are some data that indicate how the use of modified practices
during sweeping can reduce exposures. Dry sweeping resulted in 5.5 fibers
per milliliter, while the addition of a sweeping compound reduced the count
to 1.8 fibers per mil1iliter. Moist sweeping resulted in a further reduc-
tion to 0.3 fibers per milliliter, overall a factor of 18 Tower than dry

sweeping.

Recommendations

Additional site visits and discussions with workers are necessary to
determine how widespread the use of premixed compound has become and what
general work practices are with regard to finish coat sanding and cleanup.

Sampling and fiber counting should be performed at at Teast one location.

j. Asbestos Millboard/Incombustible Board

" Fiber concentrations are available for a variety of operations per-
formed on these materials including sawing by hand and machine, guillotining,
and drilling. Power drilling has resulted in measured counts as high as

5.4 fibers per milliliter, although most of the values are less than 2 for

A18448
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uncontrolled operations. The provision of dust extraction reduces these
levels to less than 1 fiber per milliliter. Power sawing without dust
extraction or local exhaust has produced levels in excess of 100 fibers

per milliliter. Levels can be reduced to less than 5 fibers per milliliter
with either type of control. In one series of tests, guillotining, as an
alternative method to sawing, produced concentrations ranging from 0.04 to

0.5 fibers per milliliter with an average value of 0.1 fiber per milliliter.

Recommendations

There have been no visits to sites where millboard or incombustible
board were employed. If extensive use of these materials is practiced in
construction, such visits should be arranged. The technology appears to
be available to effect significant reductions in fiber counts, and the

site visit would be primarily for confirmatory data.

k. Drilling Fluids

Fiber-count data for the addition of asbestos to drilling fluids indi-
cate time-weighted-average exposures from less than 0.1 to 0.7 fibers per
milliliter, with an average value of approximately 0.3 to 0.4 fibers per
mi11i1iter. During typical operations, a ceiling concentration of 1.9
fibers per milliliter has been measured. A set of measurements designed
to simulate exposure under North Slope conditions resulted in a range of

ceiling fiber concentrations of 0.4 to 5.5 fibers per milliliter.
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Recommendations

Obtain samples and fiber counts for a typical site as confirmation

of existing data.

1. Summary

Considerable data on work area concentrations of airborne asbestos
dust in the construction industry exist for operations involving some
classes of materials but, in many cases, very limited data are available
on the use and handling of other products. It is often found that where
fiber count data do exist, the concentrations are presented in the form
of a mean value or a range based on several samples, with insufficient
descriptions of specific worker activities and times of exposure to esti-
mate time-weighted-average exposures, Very limited time-weighted-average
data exist for exposures to asbestos in construction-related activities
although some ranges and ceiling concentrations have been reported and
are useful in determining which materials and operations may be contri-
buting significant quantities of asbestos dust to the workplace atmosphere.

Due to the limited quantity of worker exposure data, additional sam-
pling efforts are nacecsary tc determine time-weighted-average and ceiling
exposures due to activities associated with the handling of asbestos pro-
ducts in various construction trades. Table 39 lists the recommendations
that would be necessary to evaluate these data, and emphasizes those
materials and associated operations that may prove to be problem areas
from the standpoint of high exposure levels. In several cases, additional
sampling is suggested as a means of confirming areas that may not be prob-

lem areas based on existing fiber counts. A 1 8 450
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