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Mr. Timothy ¥. C'Leary, Jr.

Asgociate Pirector - Health,
Safety, and Chemical Regulations

Chamical Manufacturers Association

2501 M Street, N.W.

Washington, BC 20037

Dear Mr., QO'Leary:

Peat, Marwick, Mitchell & Co. is pleased to submit this final
report, An Industry Survey of Chemical Company Activities to
Reduce Unreasonable Risk {CMA reference numker C04).

The report is organized as follows:
' « Executive Sumnmarys
. Background:
« Btudy Cbjectives;
. Stuédy Appreoach; and
» Findings.

The executive summary is an overview of the entire study. The
background section provides a summary of the need for the study
and a review of Ppeat Marwick's and CMA's preparation for con-
ducting the survey. The study objectives and approach sections
review the objectives and methodology in performing the survey.
The findings smection provides a straightforward presentation of
the survey results.

Four appendices have been prepared to augment the basic report.
Appendix A containg a copy of the survey questionnaire.
Appendix B provides detailed results for key questionnaire
responses to support our findings. Appendix C contains detailed
results for all guestionnaire responses. Appendix D contains
examples of our statistical analysis of the data base in an
attempt to identify and understand key relationships in the
responses to the survey.
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[ ¥r. Timothy F., O'Leary, Jr.
Chemical Manufacturers Association
z February 11, 1%83
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Appendices A and B are attached to this report and Appendices C
and D are bound in a separate volume entitled “Statistical
Appendices.” .

We have greatly appreciated the assistance and support that we
have received f£rom you, the Impact Analysis Task Group and
participating chemical companies in developing and conducting
this important industry survey. We look forward to use of the
data collected in the survey in presenting the industry's
current activities to reduce unreasonable risk to health and the
environment.,

Very truly yours,

Coak ’W,W ¢ (o,
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EXECUTIVE SOMMARY

The U.S, chemical industry has {dentified a need to collect
information about individual chenmical company efforts to reduce
unreasonable risk to health and the environment. In response to
that objective the Chemical Manufacturers Association (CMA) has
undertaken a survey with the assistance of Ppeat, MNMarwick,
Mitchell & Co. This report summarizes the survey results.

Prior to conducting a survey of the chemical industry, Pest
Marwick assisted CMA in developing a questionnaire and testing
it in a pilot survey of 22 companies. 'The pilot survey evalu~
ated the feasibility of conducting an industry suzvey and iden-
tified flaws in the gquestionnaire design. As a result of the
pilot survey, it was determined that a full-industry survey was
feasible with modifications to the questionnaire. The final
qQuestionnaire used in the survey is contained in Appendix A.

Participation in the survey was not limited in any way,
provided that the participating companies could respond to the
questionnaire for their U.S5. chemical business ({(defined as
domestic sales plus domestic based exports of products in 8IC
Code 28, Chemicals and p2llied Products, but excluding SiIC
Code 283, Drugs). CMA requested the participation of their own
member companies and made an extensive effort to contact and
encourage participation of member companies from other chemical
trade associations. -

Completed questionnaires were submitted directly to Peat.

Marwick to maintain the confidentiality of individual company
responses. Each survey resgponse was coded, and company specific
information was removed from each qguestionnaire. The data col-
lected from the survey have been compiled into a computerized
data base to provide the aggregated results for this report.

One hundred and twelve valid survey responses were received
during the course of the survey. The size ¢f responding com~
panies, as measured by 1981 U.S. chemical sales, varied
greatly. Thirty-seven responses were received from companies
with 1981 U.S. chemical sales of less than $50 million. Eleven
responses were received from conpanies with 1981 U.S5. chemical
sales of greater than 82 billion. .

The "total U.S5. chemical sales represented by the sgurvey are
378 billion, which is estimated to represent slightly more than
one half of the 1981 industry sales. The total U.S. chemical
industry employment represented by the survey is 474,300, which
also represents slightly more than one-half of the 1981 industry

employment.
i
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The followinq is a l1list of major findings from the survey
by each of the five sections to the guestionnaire.

I. General Company Information

» 1981 U.5. chemical sales (mean response) $733 million

TR LY

,aqln

- 1981 U.5. chenical smployment (mean

response) e B

g

« Number of health/environmental specinlists

{mean response)

II. Chemical Hazard Assessment

» Percentage of responding companies with

chemical hazard assessment programs

» Percentage of responding companies that

perform toxicity testing

« Annuval expense for toxicity testing in

1981 (mean response)

o Total number of reported Toxic Substances

Control Act (TSCA) pre-manufacture

notifications (PMNs) submitted through
1581 (EPA received a total of 1,063 PMNs) 389

« Percentage of responding companies that
have filed at least one TSCA 8(e) sub-

stantial risk report

I11. Bazard Communication

. Percentage of responding companies that use
Material Safety Data Sheets (MEDS) to
communicate information about chemical

products

. Percentage of responding companies that

gaintain the following information:

« Lists of chemicals used

. Lists of chemicals produced
» Work histories

» Work gite sxposures

ii

EXECUTIVE SUMMARY ™

4,400

84

Bsgs
78%

$1.7 million

51%

99%

97%
9se
a3%
92%

I Peat, Marwick,Mitchell &Ca
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e Medical records

. Significant adverse effects = els

o Customer complaints _ Bés

- Enmployee complaints 85%

IV. Eazard control

) RN S A
« Percentage of responding companies that
have an industrial hygiene or similar

progran . ‘ 50%

« Percentage of responding companici with
industrial hygiene or similar progranms
that cover manufacturing activities 100%

. Percentage of responding companies that
conduct health, environmental, or other
type of compliance audits 76%

v. Environmcnta} Control Costs

. 15981 capital investment in air, water, and
solid waste pollution corntrol facilities
.(mean response) $11.5 million

. 1981 Operation and Maintenance expenses for
air, water, and aolid waste polliution
control (mean response) $14.1 millicon

The complete survey results are summarized in the Findings
section of the report. Apprendix B, which {s attached to this.
report, provides statistical summaries for the responses ¢to
®continuous® wvariables, such as sales and staifing levels.
Appendix C, which 1is bound in a supporting document labeled
*statistical Appendices,® provides a complete listing of statis-
tical summaries for the responses to each gquestion in the
survey. The statistics included in both Appendix BE and

.appendix C are presented for completeness.

This survey has resulted in the collection and analysis of
a substantial data base of information about the U.S. chemical
industry's activities to reduce unreascnable rigk to health and
the environment. The format of the survey alse permits indua-~
try, government, and the public to assess issues by various
parameters. Appendix D presents representative examples of
statistical analyses conducted on the survey responses, to

‘determine i{f chemical companies of a particular size, line of

business, or other factor responded to the suzvey in a signifi-
cantly different way. The conclusion from these anslyses is
that the vast majority of responses bear little relationship to
company size, line of business, or other company characteristic.

$ii
' Peat, Marwick, Mitchell &Ca
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BACKGROUND

puring the past dGecade, the U.E. cherical industry has
received significant attention from regulators and the public
concerning the safety of chemicals to health and the environ-
ment. To address concerns that have arisen, the cherical indus-
try needed to gather information that describes typical company

practices for contrelling and reducing unreasonable risk to
health and the environment.

The information needed to document efforts by the industry
to control and reduce unreasonaktle risk has not been readily
available. The information is company-specific and relates to
health and environmental policies and procedures, staffing,
expenditures, use and availability of information, and many
other practices. To collect this information and develop a pro-

file of the industry, a survey of the companies in the industry
was reguired. : .

The Chemical Manufacturers Associaticen (CMA) regquested that
Peat Marwick assgsist them in conducting an industry survey of
chemical company activities to reduce unreasonakble risk.
Preceding the industry survey, a questionnaire was developed by
industry experts with the assistance of Feat Marwick. This
questionnaire was pilot tested during a limited survey of chemr-
ical companies during July and August 1%82. 2s a result c¢f the
pllot survey, it was determined that a full industry survey was
feasible with a few modifications to the guestionnaire.

The guestionnaire was revised to increase clarity and a
follow-up effort was conducted with companieg that participated
in the pilot survey to update their survey responses to the
revised guestionnaire. The refined pilot survey responséc were
then included in the full industry survey on & comparable basis.

STUDY OBJECTIVES

This study is a chemical industry survey of U.S. chemical
company activities to reduce unreasonable risk to health and the
environment. The objectives in conducting the survey were to:

» develop a credikle data base of information on the
chenmical industry; and

« provide accurate results that docurent the indus-
try's level of effort in reducing unreasonable risk.
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STUDY APPROACH

The approach in conducting the industry survey was to con-
duct a widespread mailing of Questionnaires (see Appendix A for
a copy of the gquestionnaire) to chemical companies. CMA was
responsible for coordinating all mailing activities and also
contacted other chemical trade associstions to elicit partici-
pation in the survey from companies that do not belong to CMA.
The cther trade associations who participated vere:

« the Adhesive and Sealant Council (ASC);

» the Synthetic Organic Chemical Manufacturers Asso-~
clation (SOCMA);

. thg Metal PFinishing Suppliers®' Association (MFSA);
an

- the Manmade Fiber Producers Association (MFPA).

Survey guestionnaires were mailed out to potential partici-
pants In Octcber, and a response was regquested by November 30,
1982, While the questionnaires were being completed, Peat
Marwick provided telephone assistance to companies that reguired

1
| |
|
1
i
|
|
|
|
clarification of inatructi:ons for- completing the questionnaire. l
I
i
|
5
|
|
|
|
|

Prior to receiving survey responses, an internal compu-
terized cdata entry and retrieval system was develcocped to =mtore
survey results. This system was designed to provide for rapid-
data entry and review in preparing the data basge.

All survey responses were returned directly to Peat Marwick
to maintain the confidentiality of individual company
regponses. Each of the qQuestionnaires received was logged into
a master coding book, reviewed £for completeness, and, when

necesgsary, the participating company was called for additional
information or clarification of survey input.

Survey responses were then entered into the data retrieval
system and independently reviewed in order to minimize errors in
the data base. 2all company-specific information that could be
used to identify respondents was then removed from esach survey.
Although individual questionnaires were reviewed for complete~
ness and clarity, Peat Marwick did not independently verify any
of the information provided in this survey.

The remaining portions of this report present our findings
based on the survey data base.
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EINDINGS

W

This gsection of the report provides a complete summary of
the survey results. It includes a discussion of general
results, an introduction to the presentation approach, and the
presentation of aggregated survey results.

General Survey Results Ty

One hundred seventeen (117) companies responded to the
survey describing their U.S5. chemical business and efforts to
reduce unreasonable risk., Most of these respondents completed
all or at least the majority of the guestionnaire, as
requested., Five of the responses were not considered to be
valid responses due to incomplete data (e.g., the majority of
the questionnaize was not completed) or their chemical business
did not _fell within the survey definjition of a c¢hemical
business.l Therefore, the survey results are based on 112
valid responses to the questionnaire.

The sizes of responding companies, as measured by 1981 U.S.
chemical sales, varied greatly and are summarized in the follow~-
ing table.

TABLE 1

SURVEY RESPONSES BY 1981 U.S. CHEMICAL SALES

Number of

Sales (£1981) Respondents

Greater than 2 billion . 1l
Between 2 and 1 billion 12
Between 1 billion and 300 million 16
Between 500 and 200 million 15
Between 200 and 50 million 21
Less than 50 million 37

Sales category not reported 1

—

TOTAL 112

1l The survey definition of U.S. chemical sales is: "all
domestic sales plus domestic based exports of products in SIC
code 28 (chemicals and allied ©products), excluding SiC
code 283 (drugs)."

o ; ek _
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The total 1981 D.S. chemical sales reported by the partici-
pants in the survey is $78.45 billion (1981 dollars). This com-
pares with $139.0 billion (1981 dollars) in sales reported for
the industry (8IC_code 28, excluding code 283) by the Federal
Trade Commission.l Therefore, the 1981 U.8. chemical sales

reported in the survey represents approximately 356 percent of
the total industry sales. g

The total 1981 U.S8. chemical industry employment reported

by the survey participants is 474,293. This compares with total
industry employment of 907,800 reported for the industry (5IC

code 28, excluding 283) by the Labor lepartment.2 Therefore,
the 1981 U.8. chemical industry employment reported in the

survey represents approximately 52 percent of the total industry
enployment.

In summary, the responding companies represent approxi-
mately one-half of the total industry on the basis of sales and
employment, and Table 1 indicates that a broad distribution of
company Sizes is represented in the survey.

Approach for Presenting Results

The survey results are presented in the remainder of the
report following the structure of the survey guestionnaire.

The questionnaire consists of five major sections.

« I General Company Information;
e« II Chemical Hazard Assessment;
- 11T Hazard Communication;
« IV Hazard Control; and
- V Environmental Control Costs.
In presenting results, these sections are presented in order,

and the original language of the gquestionnaire has been
maintained wherever possible.

The responses to each survey gquestion are aggregated to
present the total and mean {arithmetic average) responses for
appropriate questions (e.g., humber of employees) and response

1 rederal Trade Commission, Quarterly Financial Feport for
Manufacturing, Mining and Trade Corporations.

2 Labor Department, Bureau of Labor Statistics, Monthly
Employment and Earnings Report.

4

]
3
]
]
]
]
]
]
]
]
]
J
J
]
]
]
}
|
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freguencies (e.g., percent of companies indicating “yes" of the
companies responding to the guestion) for all other questions.
A number of the survey questions also reguested “other"
resyongses. These responses have been compiled and are presented
directly after the results for each question.

Detajiled results for key questions are presented in
Appendix B and a complete summary of responses for each gquestion
is provided in Appendix €. These appendices provide a number of
useful statistics that describe the distribution of responses to
individual questions. The statistics included are comptehensive
and are provided as complete documentation.

Generally, 105 to 112 responses were received for any one
gquestion; however, in certain instances the response rate is
lower due to the survey design (sections are skipped by respon-
dents due to contingent guestions) or other factors.,

Appendices B and C should be referenced for a better under-
gstanding of the response to a particular question.,

A statistical analysis of relationships between key vari-
ables has been conducted. Representative examples of these
analyses are presented and discussed in Appendix D. The

analyses conducted iIncluded multiple 1linear regression for’

continuous variables such as sales and staffing, and crosse-
tabulation .for integer .variables such as responses to *"yes/no"
questions. In both cases the analysis is directed toward iden-
tifying associations between responses to specific survey
questions and key industry segments (e.g., sales and line of

business) and then determining the =significance of those’

associations.

This effort was undertaken to determine if the data col-
lected {n the survey can be used to define industry segments
that have significantly different practices. The conclusions to
be drawn from Appendix D are that the vast majority of responses
bear little relationship to company size, line of business or
other company characteristic.
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SECTICN I

GENERAL COMPANY INFORMATICN

Survey Results

This section was designed to identify general information
about each company. The results from this section of the ques-

tionnaire are used to estzklish the baseline for analyzing all
Survey responses.
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I. A. Company Information

These questions reguested specific company information to

characterize the responding company.

Questions A.l.1 to A.l.7 identify a company's total sales
and enmployment, worldwide chemical sales and employment, U.S.

chemical sales and employment, and total number of U.S. chemical

products for calendar year 1981.

R

. ——— et # 2 g [ ——————

The aggregated survey results to these questions are as

follows.

A.l.1 Total company sales (worldwide)
in millions of dollars

A.l.2 Total comﬁany employment (world-
wide) at calendar vear end {(thousands)

A.l.3 Total worldwide chemical product
sales (all sales of products in SIC code 28,
excluding 283) in millions of dollars

A.l.4 Total nunber of employees at
calendar year end associated with
worldwide chemical product sales (ref.
question 1.3} {(thousands)

A.l.5 Total U.S. chemical product sales
(domestic sales plus domestic based
exports of products in SIC code 28,
excluding 283) in millions of dollars

A.l.6 Total number of employees at
calendar year end associated with U.S.
chemical product sales (ref. question l.5)
{thousands)

Asl.?7 Total number of chemical products
(count all product distinctions except
package mize as individual products)
associated with U.S. chemical

product sales (ref. question l1l.5)

" Total Hean

1981 Data

8§415,115 83,844

2,365 21.7

$108,856 §£1,027

€694 . 6.4

$78,452 $733

474 . 4.4

115,500 1,070

)
1
1
’li
1 .
.
|
1
!
:
!
|
:
s
t
I
1
3
'
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Question A.l.8

according to §IC codes.

chemical sales.

asked a company to
product categories associated with their U.S. chemical business,

For this guestion, major product cate-
gories repregent at least 10 percent of a company's total U.S.

identify the wmajor

The responding companies identified major product categories
with the following frequencies.

S§1C code | Title
281 Industrial Inorganic Chemicals
282 Plastics and Synthetics ’
284 Tojilet Preparations
285 Paints and Allied Products
286 Industrial Organic Chemicalg
287 Agricultural Chemicals

. 289 Miscellaneous éhemical Products

Response

Freguency
43%

44%
168
14%
66%
29%

443
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B. Management Attention to Health and
Environmental Matters

The <following gquestions were designed to determine the

attention that management devotes to health and environmental
matters.

B.l what is the highest 1level in your company that is
routinely involved in health and environmental matters

concerning your U.S. chemical business?

Highest Level

el Response Frequency
BOARD OF DIRECTORS 6%
PRESIDENT 24%
CORPORATE VICE PRESIDENT 43%
VICE PRESIDENT 15%
DEPARTMENT HEAD 9%

Other responses to guestion B.l were:

. executive vice president; and

B.2 Does your company have formal policies that address the
following health and environmental concerns and aré
these policies publicly available?

Frequency ¢f Resgponse
Internal Policy is Publicly
Policy _ policy Available

Medical 94%¢ 26%
Product Safety 91% 40%
Worker Safety 98% 41%
Transportation 88% 30%

. Bazardous Wastes 90% 31s
- Environment 89% 33%
Disaster Plans 84t 36%

Other health and environmental policies cited by companies were:
. Internal Policies

- process safety;

)
1

1

|

1

3

1

|

3

. manager of corporate toxicology. | 1
L

1

]

1

1

1

|

]

’
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- training;

- regulatory compliance;

- respirator use;

-~ occupational health;

« product guality; and "~

- industrial hygiene.:
Publicly Avniiable Policies
- emergency response:

- toxié substances;

= labeling; and

- business conduct.

Cuestion B.3 was an open guestion which requested specific
examples deronstrating management's approach for dealing with
health and environmental matters.

Sixty-four percent of the survey respondents provided examples.
The examples fall into six major categories:

.

upper management involvement:

designation of health and environmental responsi-
bilities;

health and environmental policies:
health and environmental prograns;
industry research association membership; and

health and environmental performance.

10
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Many respondents cited examples of upper management
involvement to demonstrate their management's approcach to health

and environmental matters. This involvement took many forms:

« Environmental staff reporting directly to upper

management. One company's environmental staff
reports directly to the executive vice president.
Another company's health, safety and environmental
affairs manager reports to a corporate vice-
president.

Upper management environmental olic oversight.
One company hbhas a vice presidential regulatory
affairs committee which oversees policy decisions.

Another company established a corporate level envi=-

ronmental affairs committee to attend 'to health and
environmental issues.

Upper management review of corporate environmental
performance and programs. Cne company appointe

members of the board of directors to a "public’

responsibility committee”" which meets regularly to
review corporate performance in environmental health
areas. Another company has a corporate environ-
mental comnittee composed of corporate officers and
company - managers which reviews, coordinates -and
approves all environmental programs. Another
company has a corporate group which is responsible
for developing policy and advising and auditing 1line
functions. One conmpany sends copies of environ-

mental assessment reports to its board of directors.

- Upper management articipation in envireonmental
committees. One company reported top management

*

Involvement in environmental committees.

Upper management responsibilit for environmental
comglIance. Cne company has a "corporate compliance
committee”™ whose members are the corporate general
counsel, vice president of technology, and manager
of regulatory affairs. This committee reviews
health and environmental concerns and <reports
directly to the president. Another company's major

executives are responsible for ensuring facility’

conpliance with corporate health and environmental
policies. Ancther company compiles reports of
incidents by computer and then summarizes them for
corporate management. All lost time accidents are
immediately reported to the corporate management of
another company.

1l

J
1
1
|
|
}
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i
|
3
|
|
|
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i
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Many companies cited examples of the designation of health
and environmental responsibilities to i1llustrate their manage-
ment's approach to health and environmental matters. Companies
designated vice presidents, managers, and line management and

established boards, committees, and departments with environ-

mental responsibilities. Many of the health and environmental
committees are corporate level organizations.

Companies fregquently cited health and environmental
policies to illustrate . their bealth and environmental
approaches. Companies reported that they have policies con-
cerning &istribution practices, technical pubklications, health,
environmental quality, socilal responsibility, product taesting,
production, 1industry associations, information availability,
product gquality, and regulatory compliance. Some of these

policies were to:
. encourage technical publications;

» stop production to avoid oy minimize health or
environmental problems; :

» perform héalth, safety, environmental, and regula-
tory reviews of new products, new processes, and 0ld
processes which have been significantly changed;

. 'encourage participation in CMA committees ané with
governmental agencies;

. review all new or modified projects;

e apply contaminant standards;

. use only approved hazardous waste disposa} companiés:
. Provide occupational health manuals for each plant;

. have all employees wear proper safety eguipment;

evaluate health ané environmental hazards of new raw
materials;

« COllect MSDSs for all materials and make them avail-
able on site; ’

« provide MSDSs for all products;
. maintain open communications with OSHA and NIOSH; and

comply with all OSEA regulations,

12
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Survey sespondents provided Bl examples of health and
snvironmental rograms which demonstrate their approach to
heaith and environmental matters. The examples fall under seven
major types of programs: .

o Product safety. Examples included product steward-
ship, quality control, loss preventicn, and testing
programs. RE e L

CRT L e -

« Audits. Respondents cited safety, health, environe-
mental and industrial hygiene audit programs.

o Employee training. Conpanies ¢train employees in ..
safety, loss prevention, first aid and CPR.

- Emergency response. Respondents have emergency
response systems for chemical emergencies. Cne
company specified that it has emergency response
teams for transportation incidents.

¥
o
. Worker health. Companies perform physicals, blood 3
tests, and medical surveys; monitor chemical expo-
sures; use medical systems manuals; and have venti- J
lation, hearing conservation, and industrial hygiene
programs., One company developed a computer-based
-information system to track worker health, 3

exposures, and materials at a cost of $2 million.

» Environmental. Companies cited water monitoring,
hazardous waste, environmental engineering and
toxicity testing prograns.

o Information systems. Companies cited MSDS manage-
ment, B(e) reporting, customer information distri-
bution, coding, labeling and chemical data
collection programs.

Several conmpanies cited industr research assoclation
membership as an example of how they approach health and envi~
EbﬁﬁenEaI!mattets. One company's upper management is actively
involved in the Chemical 1Industry Institute of Toxicology
(CIIT), and its key managers participate in the safety, health,
and environment committes of several industry associations
including the Chemical ¥anufacturers Association (CMA), American
Petroleum” Institute (APY), Society of Pplastics 1Industry (SPI),
International Institute of Synthetic Rubber Producers (IISRP),
and Chemical Specialties Manufacturers AaAssociation (CSMA).
Other companies repcrted that they:

« are members of the National Safety Council;

« participate in outeide environmental organizations;

i3
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. are members of CEEMTREC; . L s

o encou:iée participation in CMA committees; and

Several companies cited their health and environmental
er formance records as a demonstraticn of their approach
heaith and envIronmental.‘matte:s. These companies cited the

encourage working with governmental agencies,

tollowing examples: = .

In 198, a corpany had no QOSEA citations, no fatal-
ities, and the lowest frequency of employee injury
and illness in the nation,

A conmpany withdrew a product from the market because
of discovered chronic health effects.

A company led the industry in the development of

gquality assurance testing methods and company speci-

fications on emissions from building products.

A company modified manufacturing processes to'climi-
nate hazardous waste.

A company's major industrial chemical £facility has
coordinated an emergency response plan and served as
the command center for a major region in the country.

14
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I. C. Crghnization

The following guestions were designed to determine how com-

panies have organized their U.S. chemical business to carry out
their environmental and health policies.

Question €.l asks if a company has one or more groups whose
sole function is dealing with health or environmental matters.

. S i e e C -

O0f the responding companies, 78 percent indicated that they do
have one or more of these groups.

specialists (internal staff and outside consultants) used by a

U.S. chemical company in 1581 on an equivalent full-time basis
without double counting.

The following is a summary of the total response and mean
response by function.

Number of Specialists
Function Mean Resgonse Total Kesponse

Product Safety 5.6 574
worker Safety 19.8 2,018
Health 22.0 2,245
Legal (Env,./Health) 1.9 197
Transportation Safety 2.1 218 .
Labeling 1.4 138
Air Pollution Control 6.4 650
Water Pollution Control 1i.8 1,201
Hazardous Waste Management 8.6 877
Other Functiocns 5.6 574
Jotall 84.4 8,693
The specific other functicnal areas identified above

incliyde: -

. iégulatory and legislative affairs;

1l qotals are not precisely equal to the addition of columns
due to a limited number of partial responses, Some resgon-
dents provided totals for this question, but did not ansver
the guestion in detail. The results presented reflect the
most complete data available.

15
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. environmental impact;

+ @dor control;

« £ire control;

e A—— e A el A et A o e & LA 1y i

. management and administration;

« process safety; and

. environmental audzts.

The following is a summary of the total :esponse and mean

response by specialist.

Specialist

Physician
Inmunologist
Pathelogist
Nurse
Epiderioclegist
Toxicelogist

‘Industrial Hygienist

Lawyer

Environmental Engineer
Other Professicnals
Technicians

Totall

Number of Sgecialists
Mean Response Total Response

o N

2.4
.1
«3

"
>t

B Nl a W

« e 0 s o &
B o oo

257

9

28
580
38
497
491
217
1,166
2,701
1,979

8,693

1 Totals are not precisely equal to the addition of columns

due to a limited number of partial responses.

dents provided totals for this question,

question in detail,

The results
complete data available.

Some respon-
but did answer the
presented reflect the most
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SECTION IIX
CHEMICAL BAZARD ASSESSMENT
Survey Results

This section was designed to determine what U.S. chemical
companies are doing to identify chemical hazards to health and
the environment. Razard assessment is sgometimes called loss
prevention or product safety review; it involves the determi-
nation of a hazard's presence or absence through the review of
available data such .as toxicity, .environmental ‘fate, and ghysi-
cal/chemical properties to evaluate the potential for harm or

need for additional information.

17
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II. A. Chemical Hazard Assessment Review '

This section asks what a company is doing to assess chemical ']
hazards. ’ .
A.l Do you have a program for chemical hazard assessment? i
Of the companies cresponding, 88 percent have a pro- ]

gram. . .

The remaining questions in Section 1I.A were answered

by companies with a program.

A.2 About what percent of the time do you perform chemical

hazard assessments when you have:

New Products
New Processes

Any Formulation Changes

d¥ean Respense

85%
76%

57%

A.3 Which of th; following events
chemical hazard assesshment for
existing processes.

typically ¢trigger a
products or

existing

Routine

Process Change

New Data

New Product Use

Employee Concern

Consumer Concern

New Regulatory
Requirements

18

Response Freguency

41%
73%
54%
63%
81l%
78%

92%
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Cther events identified as triggering chemical hazard
assessments on existing products were:

« labeling and bulletin changes;

o product literature revisions;

. environmental incidents and concerns;
» MSDE cyclical review;

o Sales volume changes;

o raw material changes;

. employee protection;

« insurance company requests;

. consultant recommendations; and

. unspecified audits.

B.4 what technical specialties were involved in your.chemi-
cal hazard assessment program during 19817

FREQUENCY OF RESPONSES

Internal cutside Internal Pecsonnel
Specialties rerggnncl f_‘:;:i‘;'l Ccmsgg :.;nts gtstdo- Eggsultanu
TOXICOLOGY 178 218 260 358
LEGAL 10% 52% 15% 23
REGULATORY 9% (11} 3% 23%
ENGINEERING 12 70% 2% 168
ENVIRONMENTAL 9% &6 k1Y - 224
SAPETY - 7% o N 2% 18%
ANALYTICAL (CEEMIST) L1 €63 k1 268
MEDICAL 21\- 39% 218 ' 18
INDUSTRIAL HYGIENE 178 S48 12% 17%
RED/TECHNICAL 1Y 868 - 1)
PRODUCTION 19% S 11 - 2%

is
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Other technical specialities inveolved in 1981
ard agsessment programs were:

Internal Personnel Cnly:

- microbiclogy:s

- amat =

« trangportation; and

- guality control.

Internal Personnel and Cutside Consultants:
« epidemiology; and

- industrial task force.

Cutside Consultants Only:

- aguatic toxicology:

- management consultants; and

= insurance.

a e b4 - e 4 ——

chemical haz-

A.5 Do you have a chemical hazard asszessment committee(s)?

mittee(s) .

51 percent of the responding c¢ompanies have com=

A.5.1 If Vyes,

nmittee(s) started?

in approximately what year was your coem-

The mean response to the survey was 1974.

equipment projects?

‘Does your company conduct ‘formal environmental health
and safety reviews for the design of new plants or

82 percent of the responding companies conduct these

reviews.

20

b
!
i
]
!
}
!
!
i
!
!
!
'
1
§
I
1
i
i

AP00004606




11. B. ZTesting

Toxicity testing can be helpful to determine whether a sub-
stance could pose a hazard. This testing is defined to include

animal, environmental, epidemiclogical, clinical, toxicological,
etc.

B.l Deces your company have ¢toxicity tests performed to

evaluate the health effects or environmental effects of
chemicals? - ‘

Of the ccmpanies responding, 78 percent answered yes to
this question.

The remaining questions in Secticn II.B were answered
by the companies that perform toxicity testing.

B.1.1 In aprroximately what year ¢&id your company begin
performing toxicity tests?

The mean response to the survey was 1963.

Questions B.2-B.4 reguest information that describes a
chemical company's 1981 toxicity testing program in terms of
staffing, number of products tested, expense of program, and
replacement value of testing facilities. Recognizing that a
company's testing program may include a level of effort towards
business segments other than their U.E. chemical business, as
defined in the survey, question B.3 requested an estimate of
percentage of total expense that was attributable to the U.S.
chemical tusiness segment only. This factor has been used to

adijust survey responses in all categories of guestions E.2 and
B.4.

The corresponding results of the survey are presented in Table 2.

21
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Question No.

TABLE 2

CHEMICAL INDUSTRY SURVEY

1981 TOXICITY TESTING PRCGRAMS

MEAN AND TCTAL RESPCNSES!

B.2.1
B.2.2

B.2.3

B.2.4
Bl2|5
3-2.6

Equivalent full-timév;taff 14
Number of new substances/ .
preoducts tested 22
Number of existing sub-
stances/products tested 23
Total Number TestedZ2. 53

Annual in-house expense $1,184,000

Annual contracted expense 380,000
Annual cocorerative expeanse 123,000
.Total expense? $1,724,000
Replacement value of
toxicity testing
facilities in 1981 $3,148,000

1l Responses have been adjusted to percent of effort attribu-

table to U.S5. Chemical business.

Mean Response

1,178

1,856

2,418
4,421

897,103,000
31,170,000

10,302,000
8137,953,000

8255,028,000

2 Totals do not sum exactly due to a limited number of par-
tially complete guaestionnaires.

22
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Question 8.5 asked for exampies which demonstrated changes
in testing programs during the past 10 years.

Fifty-five percent of the survey respondents provided

. examples. The examples fall into one of the following testing

program changes: ‘

—— -

. organizational changis;
. new toxicity testing facilities and equipment;
- increased staffing;

. new toiting policies;

. improved testing practices;

+ increased numbers of tests;

« more sorhisticated tests; and

. improved recordkeeping and information collection.

Most of the companies reporting organizational changes des~
ignated groupe or individuals with environmental, heafth, and
safety responsibilities. One company reported that it had set
up its environmental, health, and safety group as an operating’
expense center with an annual budget. Another company estab-
lished a toxicology department and another reported that it had
moved toxicological responsibilities to a more senior organi-
zation. The organizational changes reflect = the increasing

responsibilities and importance of environmental, health, and
safety functions.

ew toxicity testing facilities or equirment were reported
by seven companies. Cne Of the companies Inﬁicatcd that it had
constructed a multi-millien dollar toxicity testing laboratery.

Another company spent nearly one and a half million dollars on
an addition to itz lab for inhalation toxicological testing.

) Increased staffing for toxicological testing was reported
by 1l respondents. Cne company reported that it expanded its
health staff from 5 . to 60 professionals, aAnother company
reported that its full-time staff devoted to assessing toxi-
cological hazards increased from 4 to 25. A third company
staffed &2 new lab with 39 employees.

23
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New testin olicies were instituted by 11 companies. The
new poTIcIes covered new, existing and acquigsition product
testing; raw material testing; labeling; and government regula-

tory compliance,

Four companies reported that they test all new products.
One of these companies reported that toxicity testing is ™“now
part of new product develorment and is carried ocut at an early

stage." Another company indicated that commercialization
development costs include testing costs.

Three companies reported that they have procedures in place
for testing existing products: two reported that they prior-
itize mature chemicals for testing and one reported that it con-
duets annual reviews to identify chemicals for testing and pro-
poses annual chemical testing programs to each division.

Anocther company reported that it establishes the toxicity
of all raw materials and@ examinegs products from acquisitions.
Another company added intermediate and bulk chemical testing

capabilities to test for sgafe environmental handling of these
chemicals. :

Many companies <cited examples of improved testing
practices. Companies reported improvements in:

. Good laboratory practices {GLPS) . Companies
reported that they now adhere to GLPs. These pre-
viously following GLPS said that their GCLPa are now

*formalized, "™ "better defined," or “"strengthened.”

« Protocols. Protocols are now “updated," "more conm-
plex,* *formalized,* *nore comprehensive,®* and
“batter defined.” Several companies designed
internal testing protocols and one company "gained
facility in protocol selection.”

. Quality control in testing. Examples of greater
quaiity control In testing include auditing of
testing, validation procedures for studies, review

procedures for reports, quality assurance programs,
and careful review of subcontracted work.

Many respondents also cited examples of increased numbers

of tests as a major change in testing programs. Examples of
tests which are conducted more often are:

e behavioral toxicologys
. chemical fate;

. chronicy

24

1
]
3
3
|
:
i
i
!
|
|
i
:
3
|
i
i
!
'

AP00004610



T el

. chronic and carcinogenic iphalatiou:
» corrosion; o
. environmental toxicity;
. fertility;
« flash point; ca ey
- genetic;
.+ in witro mutagenicity;
-« metabolic:
. metals analysis;
« molecular toxicology:;
« oncogenic;
o pharmacokiﬁetic;
. reproductive;
. sub-chronic:;
« teratology: and

o« wildlife.

One respondent indicated that it tests more species, more
animals per species, and more samples of internal organs.
Another respondent said that its testing has “"greatly expanded
from previous years”™ to the point where it now is spending over
$1.5 million on contracted and cooperative toxicity testing.
Another company identified increasing regulatory requirements

and concern for product liability as major reasons for con-
ducting considerably more tests.

Closely related to the increase in numbers of tests is the
conduct of more sophisticated tests. Testing state of the art
has advanced markedly; many current tests such as the Ames and
cell transformation tests were not known in 1969. Companies
reported that their current testing programs:

« emphasize bio-medical aspects of testing:;

. Use a tier-test approach to assess the toxicological
hazards of chemicals;

25
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. emphasize chronic, sub-chronic, and :eproduciive

testing as opposed to the garlier emphasis on simple
acute testing;

. use greater scientific depth;

. emphasize long-term testing;

- apply & greater breadth of tests;

e use more extensive histopathology;

. use more analytical chemistry; and

«» apply more sorhisticated analytical characterization.

Improved recordkeeping and inforration collection was cited
by a number of uspon%ents as an example of ]!.

testing program
improvements. Most of the companies cited use of computers as

their improvement 1in recordkeeping. Respondents use computers
for data collection, storage and ssarch. ’ i

. test documentation;

e Medical health and environmental data;
. toxicity reports;
o industrial hyglene data; and

. material safety data.

Companies also cited examples of recordkeeping improvements
which did not involve computers. These companies:

e established archives for all data;

. expanded MSDS coverage;

. use MSDSs for all products; and

» established recordkeeping and reporting systems.

Two companies cited examples of improvements in information
collection. One reported that it began monitoring weorldwide

literature; another reported increased interaction with regula-
tory agencies in the planning and reporting of studies.

!
"
The kinds of data computerized are: '

{
. l
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II1.C. TSCA Premanufacture Notification (PMN)

The impact of PMN may be different depending on company
size and the products involved. The guestionsg below are
designed to indicate the factors that affect U.S chemical com-
panies.,

———

€.1 Do you have a procedure for determining that a PMN is
required? .o

R R ATy

84 percent ©f the survey respondents have such a pro-
cedure.

C.2 Baée you declined to manufacture any new chemicals
because of the time or cost of PMN compliance?

18 percent of the. survey respondents indicated that
they have declined to manufacture due to PMNs,

Ten companies gave explanations as to why they declined to
manufacture new chemicals because of PMN compliance, These ten
responses were:

+ "[PMN compliance was] more costly/more complex than
market potential warranted.,"®

. "Cost of FMN {was] toec high to warrant £iling ‘in
hope of generating unknown dollars worth of sales."

*[Thel] number of specialty chemicals has been
reduced to those products <clearly dJdemonstrating
superior performance.”

-« "PMNs [were] submitted ({for] all new imported
chemicals but [were] withdrawn due to costs of tests
requested by EPA."

"roxicity costs {were] excessive for market volume.®

. "Cost not a factor. Research and marketing objec-
tives occasionally switch from a PMN candidate to a
non-PMN candidate for commercial development because
of apprehension over PMN delays.”

27
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. "[We] have encountered at least seven instances

where both <time and cost of PMN have dJdeterred
further work on a new substance.”

e« “low volume materials cannot bear the expense or the
time [of PMN compliance].®

+» "Planned@ production was based on an expressed
immediate need by the customer. The PMN approval
process precluded the immediate production of the

product. Consequently, considezation of ite
production was dropped.® .

- "It [the new chemical] would have been a useful
addition to our product line but [potential sales]
could not justify up-front toxicology expense."

Questions I1I.C.3 and II.C.4 ask how many PMNS a
company submitted and how many of these PMN substances have-
been or are likely to be commercialized.

The total of survey responses is rpresented below in
.comparison to .the total number of PMNs received by EFA.

Survey ws. Actual

Survey Total as

survey Eral a Percentage of

' Total Jotal _EPA Total
1979 19 36 ’ S3%
1980 145 365 408
1981 225 662 34%

Total 388 1,063 37%
Ne. Commercialized 247 unknown<

Percent Commercialized 63%

1l Received through direct correspondence with U.S. EPA, Office
of Pesticides and Toxic Substances.

2 The total number of substances commercialized of all PMNs is
not readily available.
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II.D.- TSCA B(e) Reports

An 8(e) report informs EPA that a chemical may present a
substantial risk to health or the environment.

C.1 Do you have a company procedure in place for con-
sidering 8(e) reports?

74% of 'the responding companies have a procedure for
considering 8(e) reports.

Cuestions D.l.l1 and D.l.2 were answered by companies
with a procedure.

D.1.1 What are the sources of information that 1nitiate an
Ble) review?

Information Source Responsge Freauencﬁ
. TOXICOLOGY 90%
RESEARCE ' 72%
PRODUCTION (EMPLOYEES) 78%
CUSTOMER/CONSUMER REPORT 78%
DATA FRCM SUPPLIERS 70%

Twenty-six companies reported ~other"™ sources c¢f informa-
tion which initiate an &(e) review. These "other™ responses
were:

. emplovee reports;

. employee reguests;

. data from trade associations;
- data from other panufactu:e:s;
. Qata from government reports;

o data from trade literature;

29
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. data from outside labs; e
- medical data;

o industrial hygiene;

. company management;

« National Toxicology P:bgram {NTP) reports:;
- public information; and

« Tegulations.

B.1.2 Apéroximately how many people are normally involved
in your company's 8(e) review procedure?

The mean survey response was 6.4.

D.2 Has your company filed at least one 8(e) report?

51 percent of the responding companies indicated that
they have filed at least one report.

D.2.1 If yes, whom dc you advise of your 8(e) reports?

Responge Preéuengz

CUSTOMERS 90%
CO-PRODUCERS €9%
EMPLOYEES S4%

Other responses to this guestion were:

. the public;
. government agencies;

. other research organizations;

30
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. suppliers; and

« COmpany management.

D.3 Hag the information provided on 8(e) reports prepared
by your company ©r &ny other company been used for your
Material Safety Data Bheets (MSDSsg)?

Frequency of Response
Alvays Sometimes  Never

Your ‘own £(e) reports 54% 40% - 6%
Other 8(e) reports 21% 51ls 28%

D.3.1 Bas .this information been used in your industrial
hygiene practices?

——
; .

Frequency of Response
Always  Sometimes Never

¥our own 8 (e) reports 74% 22% 4%
Other 8(e) reports 29% 44% 27%
31
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SECTICN 1II
BAZARD COMMUNICATICN

Survey Results

This section identifies what chemical co
to inform employees and customers about chemica
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I11.A.

MSCS

The Material Safety Data Sheet (MSDS) is a source of infor-

maticen about a chemical,

extensively they are used to tramsmit information.

This gquestion will determine how

A.l What systems do you use to communicate information

about chemical products?

IntormationIsttem Respénse Freguency
MSDS . 29%

" LABELS . 958
PRODUCT BULLETIN 87%
LETTERS i 80%
TRAINING 84%
POISON CONTROL CENTERS 34%

A number of companies provided “other™ systems that

use to

communicate information. These systeme are:
CEEMTREC;

emergency response systems (emergency staff, call-in
service, call response services); -

chemical data sheets (manufacturer data shoets. tox-
icity reports, hazardous material data sheet);

bulletins ¢chemical hazard bulletins, environmental
bulletins, safety bulletins, industrial hygiene bul-
letins, technical bulletins):

educational programs (video tapes, slide presenta-

tionsg, seminars, presentations, meetings, movies,

perscnal discussions)

reference materials (American 1Industrial BHygiene
aAssociation guides, hazardous material transpor~-
tation guides, catalogs, repack sheets, transpor-~
tation documents, wall charts, safety guides, user
manuals, handbooks, publications):

a3
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. medical advisors; and

ments).

» local municipal services (hospitals, fire depart-

The remaining gquestions in I1I1.A. were answered by companies
with MSDSs.

A.2 Do you send‘nsnSs to your customers?

S S

3 Response Freguency
) o UPOX THE FIRST SHIPMENT ONLY 26%

UPON EVERY SHIPMENT . 5%

ON REQUEST 96%

WHEN UPDATED ’ 60%

Cther instances when companies give MSDSs to customers that
were identified by respondents are:

» With samples;

- with product literature;

.
[ ]

- during sales calls and visits by technical
representatives;

+» Wwith custcomer information packets;

- annually:

- Semiannvally:

. periodic mailings through a computerized system;
. apecia} mailing lists;

- to potential customers; ana

« With contracts. -
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A.3 Approximately what percent of your purchased chemicals

and chemical products were covered by MSDSs in 19817

Mean Respronse

Purchased Chemicals 86%

Chemical Products ' 92%

h.4 1;— the information prprovided en your MSDS more, the

game, Or less then that called for on CSEA Form 207

Response Fregquency

More 55%
The Same 45%
Less 0%

"A.5

"Bow often do you review and update your MSLSs?

©f the companies responding, 97 percent indicated that
their MSDSs are reviewed and updated as new information
becomes available. Twenty-three companies provided

actual review and update periods and the mean response
was every 2.0 Years.

Cther companies reported that they review and update
MSDSs:

« after formula modifications;
« continually;

« before each new MSDS print run;

“a per iodically :
. when determined by product steward audit; and

» according to regulatory requirements.

s
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A.6 Do you maintain files of MSDSs?

99 percent of the conmpanies responding indicated that
they do maintain MSCDS files. Of the companies with
MSDS files, 100 percent indicated that the files are
available to company personnel. Sixty-five percent
indicated that the files are available to the publiec.
It should be noted that a number of the companies that
make the £files available to. the public 1limit the
release of this type of information to people with "a
legitimate need to know."

36
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III. B. Labels

Labeling provides "information to customers and employees.
The following questions are designed to indicate the type of

information transmitted and the proportion of chemical products
for which such information is provided. :

R

B.l1 Typically, which of the fellowing pieces of information
appeared on -your chemical product labels in 15817

The frequency of survey responses ordered by response
frequency are:

Label Information Response Frequency
PRODUCT OR TRADE NAME o98%
NAME OF MANUFACTURER' $7%
COMPANY ADDRESS 96%
PRECAUTIONS FOR-USE B7%

EMERGENCY PROCEDURES 72%
CCDE NUMBER 68%
COMMCN NAME 66%
CHEMICAL NAME 64%
CONTAINER DISPOSAL 41%
TELEPHONE CONTACT 34%
CAS NUMBER l2%

The following is a 1list of other information that was
identified as being included on chemical product labels.

« Measure statement;
-« DOT shipping name;

o Dnited Naticons hazard number:
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marketing company name;
first aid;

MSDS availability;
flash point;
warranty;

open code date;
signal word;
CHEMTRE&:

lot marking;
disclaimer;
applications;
label code number;
specifications; and

use date.
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I11.C. Information Systems

N V-1 11

e Information systéms identify, communicate, and record
information on chemicals.

C.1 Do you formally maintain the following information at

either a corporate, divisional, or local level?

Information Maintained Response Freguency
LISTS OF CHEMICALS USED 97%
LISTS OF CHEMICALS PRCDUCED 99%
WCRK HISTORIES 83%
WORK SITE EXPOSURES 92%
MEDICAL RECCRDS 95%
SIGNIFICANT ALDVERSE EFFECTS gls
CUSTCMER CCMPLAINTS 86%
EMPLCYEE COMPLAINTS 85%

Do you have procedures establiehed to respond to

health and safety questions raised by customers and
employees?

Of the responding companies, 91 percent indicated that
they have procedures established to respond to gques-
tions raised by customers and 96 percent indicated that
they have procedures established to respond to
questions raised by employees.
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ATI.C. Iraining

sraining frequently involves communicating information on
chemical hazards and teaches pecople how to avoid those hazards.

D.1 In which areas do your chemical plant employees (hourly
and supervisory) receive training?

Response Fre§uencx b* Type Cf
Chemical Plant Emplovee

AREAS OF TRAINING HOURLY SUPERVISCRY
CEEMICAL HAZARDS 97% 96%
WORKPLACE SAFETY 99% 87%
HANDLING of MATERIALS 99% 96%
EMERGENCY RESPCNSE . 86% 96%
OFF-THE-JOB SAFETY _63% .63%
REGULATORY CCMPLIANCE 64% 90%

Companies provided a long list of areas in which they train
supervisory and/or hourly personnel. Many of the responses were
specific examples of the general areas of training already
listed in the survey. Specific examples of emergency response
training for both hourly and supervisory Ppersonnel wer€ fire-
fighting and confined space entry. Examples of training in
workplace safety for both hourly anéd supervisory personnel were
fire protection, respiratory protection, radiation protection,
hearing conservation, transportation safety. In addition,
supervisory perscnnel were trained in industrial hygiene and
industrial ventilation. Examples of chemical hazard training

for both hourly and supervisory personnel were carcinogens,
hazardous wastes, and flammable liguids.,

Other areas in which both hourly ané supervisory personnel
receive training are:

. basic chemistry:;
« equipment operation;

-

« Qisaster plans;

40
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Other areas in. which
training are:

« procass and product hazard reviews;

electrostatics;

preventive health;
transportation requirements;
guality control; and

~w

enployeas’ right-to-lﬁéé.'

community complaints; and

accident investigation.
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SECTICN IV
HAZARD CONTROL
Survey Results

This section is designed to identify what chemical companies
are doing to controel hazards that have been identified.

42
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Iv. A Listing of Chericals

Lists of chemicals are ready sources of information that
management can use to control hazards. The following gquestions
identify items that are listed and how the information is used.

A.l Does your company maintain complete lists of the fol-

lowing materials? 3If yes, approximately when was this
practice started?

Response NKean Year
Lists Maintained Frequency Started
BRODUCTS . l100% 1956
RAW MATERIALS AND SEG-

REGATED INTERMEDIATES 98% 1965
SOLID WASTES 90% 1976
EFFLUENTS 87% 1872
EMISSICNS B3% 1973

In completing guestiocn IV.A.l., several companies indicated
that they began maintaining one or more of these lists in 1982,
These companies are included in the data base. .

Cther information which companies keep lists of are:

+ chemical supplies;

. liguid wastes;

. Geepwell-disposed wastes;

. ocean=disposed wastes;

. hgza:dous matezials;

« DOT regulated materials;

« RCRA wastes;

. waste gites; and

« by-products.
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Question IV.A.2 has been ansvwered 'by companies that main-
at least one of the lists identified above.

A.2 Are internal chemical iists used to:

Use of Lists Response Frequency

Meet Regulatory Regquirements? 94%
Maintain Internal Control? o98%
Research Health and Safety? g6k

Other activities for which chemical lists are used are to:

. target hazard communications;

. alert transportatjon departments of hazardous chemi-
cals;

.« respond to environmental incidents:
. plan waste disposal;
e« produce precautiona:f labels; and

. plan for emergency responses to environmental inci-
dents.
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IV. B. Industrial Hygiene Program

ceA

Tt

Industrial hygiene or similar programs are designed to pro-
tect workers from chemical hazards.

B.l Do you have an industrial hygiene program or a similar

program performing the same functions?

90 percent of the responding companies indicated that
they do have a program.

The remaining questions in Section IV.B were answered
by companies with a program.

How many ¢total Jindustrial hygienists and/or trained
hygiene technicians were used in your U.S. chemical
business in 1981 on an equivalent full-time basis?

The mean response was 6.9 and the total response was

660

B.3 What areas of operation does your industrial hygiene or

similar program address?

Area of COperation

Covered by FProgram Response Freguency
Manufacturing 1p0%
Maintenance 87%
Incoming Raw Materials 77%
Processing 94%
Packaging 82%
8torage 72%
Transportation 60%
Laboratory 87%
Product Use 70%
Disposal ) €2%
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Other areas addressed by compani
grams are:

labeling;

personal protection;

regulatory reviews and audits;
contractors: Nprne
customers;

pilot plants;

proﬁuct developrment;

environmental remedial work sites;
research and develorment; and

contracted manufacturing.
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IV. C. Eealth Effects Monitoring

Health effects monitoring provides an -early warning of
work-related health problems.

C.l Does your company perform periodic reviews of their
employees' medical histories? '

Cf the responding companies, 3% percent indicated that
they perform periodic reviews on all employees and

47 percent indicated that they review selected groups of
employees.

Companies performing reviews of selected groups of employ-
ees' medical histories were asked to specify these groups.
Approximately one half of these companies periodically review
the medical histories of employees who are exposed or poten-
tially exposed to hazardous chemicals. Most of the rest of the
companies performed periodic medical history reviews of selected
in-plant and out-of-plant employees.

In-plant employees cited were:

. lab personnel;

. chemical operators;

. waste handlers;

« all plant personnel:

. manufacturing workers;

« warehouse workers;

. shipping and receiving workers;
« Ssupervisors; and

. ex-production workers.
OCut-of-plant empldyees cited were:

« Bales personnel;

47
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« management and senior management:
. truck drivers;

. executives; and

L v— — A ———r———

. senior staff.

A few companies reported that they review the medical
records of those reguired by government regulations. 2 few

other companies perform periodic medical reviews of all older
employees.,

e et e o "
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Iv. D.

The following questions seek to determine the types of
emergency response teams that companies maintain and the training

that they receive. These teams could include fire brigades,

Emergency Response

first aid teams, or chemical spills teams.

*

1
’

D.l1 Does your company have emergency response teams?

Response Teams

Freguency of Response

Fire Control 88%

First Aid 87%

Chemical Spills

or Releases 83%

Other incidences for which <c¢ompanies have
response teams are:

transportation emergencies;

CHEEMIREC;

CHIORFEP (for chlorine emergency responses);y;
hydrogen cyanide emergencies;

rescues;

power failures;

noxious fumes:

mutual aid;

contractor's emergencies; and

natural disasters.

The temaining questions in Section IV.D

answered by companies with emergency response
for chemical spills or releases.,
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D.2 Indicate the number of trained emergency response per-
sonnel for chemical spills or releagses inside and ocut-
side of your facilities (emergency site activities and

all activities) that your company maintained in the
U.8. in 1981.

Number of Personnel
Mean Response Total ﬁesgonse

Emergency Site Activities -+ 100 8,197
All Emergency Activities 160 11,992

D.3 Do your conmpany's emergency response teams respond to
outside emergencies not involving your products?

46 percent of the responding companies indicated that

they do respend to outside emergencies not involving
their products.
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IVv. E. Internal Health/Environmental Compliance Audits/Reviews

Internal health/environmental comgliance avdits/reviews are
one means that companies use to ensure that they are f£ollowing
health and envirommental policies and regulations. The following

guestions will determine how extensively U.S. chemical companies
use this management tool.

E.1 Does your company have an internal health, environ-
mental, or other type of compliance audit program?

Cf the regponding companies, 76 percent indicated that
they do have a compliance audit/review program.

The remaining gquestions in Section IV.F were answered
by companies that have an audit program.

Questions E.2 and E.3 requested specific information about
the types of audits conducted, the year that the audits were
started, the frequency with which audits are conducted, ané the
skills represented in conducting audits.

Table 3 presents the results of the survey.

Twenty-nine companies reported they perform other audits
besides health and environmental compliance audits, Twenty come-
panies perform safety audits, seven companies perform .transg-
portation compliance audits, and five perform industrial hygiene
audits., Cther audits cited were:

« product safety;

« Site assessment;

- process safety;

« FLA compliance;

. quality control; and

« RCRA.
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TABLE 3

SURVEY RESULTS - COMPLIANCE AUDITS/REVIEWS

Health Compliance Environmental Compliance

dudits/Feviews Audits/Reviews
Frequency audit/review
was reported as ?
company practice 93% 93%
Mean year startedl ' 1975 1978
Mean audit/review frequency 1.2 years - 1.3 years
Skills involved - frequency
of response
Legal 47% 63% -
Technical 96% ©97%
Management 91% 86%

1 several companies indicated that they began audits/

reviews din 1982, In these cases, the companies were

considered to perform audits/reviews and the year started was
recorded as 1932. -
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Other skills used in conducting and reviewing

-

L 4

medical{

industrial hygienist;
Eegulatory;
managerial
engineering;

internal audié;
toxicological;
§a£ety; and

operations,

et e v M,

S3

audits are:
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IVv. F. Transportation

Transportation =safety is an important element in reducing
the public's risk from chemicals. The following questions seek

to determine what your company it doing concerning transporta-

tion.

F.l Does your company train 1its personnei to undecrstand

trangportation safety regulations and standards?

96 percent of the respondents provide this type of
training.

F.2 Does your company have a transportation procedures man-
ual?
B0 percent of the respondents have a transportation
procedures manual.
" Fo3'If you have procedures, are the following items
included in the transportation procedures manual?
Procedures Included Fesponse Freguency
Loading/Unloading 90%
Eandling 91%
Packaging 97%-
Labeling 97%
Placarding ' 94%
Inspection 87%
Spill/Emergency 83%

54

AP00004640




R

Cther procedures contained in transportation procedure
are:

o 2udits;

. shipping document preparation;
- routing; i
« government tegulations:'“

« DOT hazard material definitions;

« hazardous substance lists;

e« Product lists;

- drum codes;

. hazardous waste transportation rules;
» driver responsibilities;

» markings;

« CEEMTIREC;

e tlassifications;

e bill of lading instructions;

and

. Federal Motor Carrier Safety FRegulations, parts 391-397;

. transportation equipment selection.

manuals

F.4 Loes your company provide precauntionary information
beyond FCepartment of Transportation (DCT) standards for
identifying the hazardous nature ©0f chemicals in

transit?

64 percent of the responding companies indicated that
they do provide precauticnary information beyond DOT

standards.
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F.5 Does your company use:

Response Freguency

Labels 98%
Placards ;»m 87%
Written Instructions :3:3
Verbal Instructions 8l%

Other aids companies use in their transportation programs are:
« transportation data sheets;
. MSDS;
- training;
- 8lide presentations;
. transportation emergency guides;
. auditsg;
. hose connection tags;
» driver instruction cards;
e bill of lading notations:
« hazardous waste manifests;
« checklists;
. handouts; and

« CEEMTREC.
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F.6 Are your company products listed with CHEMTREC?

76 percent of the responding companies indicated yes.

¥F.7 Does your company maintain its own transportation
emergency hotline?

50 percent of the responding companies indicated yes.
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IV. G. Waste Digposal Procedures et

The following question is designed to determine how com-
panies handle their chemical wastes.

G.1l In recent years, has your company been using propor-
tionately ‘more, the same, or less of the following
waste disposal methods for your chemical wastes? Indi-
cate in the right-hand column if the method has not
been used recently.

Fregquency of Response

Recent
Use of Disposal Methods
Method Not
More Same lLess - Used Recently

Retycled 74% 21% 0% 5%
Stored on-site l6% 24% 42% 18%
stored off-gsite 4% 8% 30% 58%
Incinerated on-site 36% 11% 5% 48%
Incinerated off-site 43% l5% 12% 30%
Landfilled on-sgite 3% 13% 30% 54%
Landfilled off-gite 39% 24% 30% - 7%

Twenty-one companies cited examples of other recent methods
of waste disposal. The most common cited example was deepwell
injection. Eight companies reported using deepwell injection:
three more, three the same, and two less. Five companies
reported they are using more process changes tc reduce wastes.
Three companies are landfarming (one more, cne less, and one the

same) . One company indicated that it is wusing less ocean
disposal.

Other disposal methods which were cited as being used more
are: .

. chemical destruction;
« bioclogical treatment;

.« bio~degradation;

58

AP00004644



neutralization;

chemical-fixation;
gell for recovery or use;
detoxification; and

Tl e

pyrolysis. o .
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SECTION V
ENVIRONMENTAL CONTROL CCSTS

Survey Results

This section is designed to update the estimated costs to
the U.8. chemical industry for end-of-process pollution
control, DPlease provide the following information for your U.S.
chemical business, defined as domestic sales plus domestic based
exports of products in SIC code 28 (excluding 283). Polluticn
control facilities serve compan guestions using _gppropriate
estimates of the pyroportion dedicated to your U.S, chemical
Business. GChe source of information for this section may be
submittals to the Census Bureau on Form.MA-200.

For the purpose of the survey, pollution control facilities
fall into three major categories; air, water, and solid waste.
Use the following definitions of these pollutants to complete
Section V.

Air pollutants are airborne substances including particu-.
lates (dust, fly ash, smoke), sulfur oxides, nitrogen oxides,
carbon monoxide, hydrocarbons, odors, fluorides, lead and other
heavy metals, radioactive and toxic substances.

Water pollutants are waterberne substances including phos-
phate, nitrates (-trites), substances that generate chemical or
biocchemical oxygen demand, solids, acids, bases, heavy metals,

radicactive and toxic substances, synthetic organic molecules,
harmful microbes, oil, grease, dyes, and heat.

Solid waste includes garbage, trash, sewage sludge, dredged
spoll, incinerator residue, wrecked or discarded equipment, bio-
logical and chemical wastes, radicactive and other toxic mate-

rials. 3Include sclid waste produced as a result of air and
water pollutant abatement.
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V.A. Estimate your capital investment in pollution control
facilities (original installed cost) during calendar
years 1981, 1980, 1979, 1978, and 1977 for end-of-
Frocess waste treatment/disposal.

and total response to the survey in millions of dellars (not
adjusted for inflation).

Year

1981

1980

1979

1978

1977

The foliowing table summarizes the mean company response

Capital Expenditures ($ Millions)
Solid

air Water Waste Total
- Mean 3-8 6.5 102 1105
- Total 349 602 113 1,083
- Mean 3.7 6.0 Co1.a 10.9
- Total 331 544 92 966
- Mean 3.8 6.1 1.3 10.5
- Total 303 523 108 926
- Mean 3.3 6-1 009 10-1
- Total 268 493 67 829
~ Mean 3.4 7.4 0.6 11.1
- Total 259 573 48 864

Totals are not precisely egual to the addition of rows due to a
limited number of partial responses.
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V. B, Estimate your 1981, 1980, 1979, 1978, and 1977 annual
Cperations and Maintenance

(C&M) coste for end-of-

process waste treatment/disposal.

adjusted for inflation).

Year

1981

1580

1879

1978

1377

. The following table summarizes the mean company response
and total response to the suzvey in millions of dollars (not

- Mean
- Total

- Mean
- Total

= Mean
- Total

~ Mean
- Total

- Mean
- Total

Operation and Maintenance Costs ($ Millions)

Solid
Alr Water wWaste Total
3.6 6.9 2.8 14.1
323 632 254 1,323
3.7 6.8 2.5 13.4
319 590 217 1,1%0.
3.1 6.1 2.0 11.7
258 522 169 998
2.6 5.6 1.7 10.5
198 429 125 809
2.3 4.8 1.5 9.2
172 366 106 691

Totals are not precisely egual to the addition of rows due to 2
limited@ number of partial zresponses.
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V. C. Estimate the equivalent number of full-time personnel
(operations, maintenance, engineering, administra-
tion, etc.) dedicated to operating and maintaining

your pollution control facilities in 1981, 19%7%, and
1977 at calendar year end. :

The following table summarizes the mean company response
and total response to the survey in eguivalent fulletime
personnel. .

Number ¢f Personnel

‘ : o1

Year Alr wWater Waste Total

1981 - Mean 20.7 43.8 19.0 2.6 i
- Total 1,820 3,945 1,713 8,427

1978 - Mean - 20.2 44.5 17.0 8l.%
~ Total 1,655 3,736 1,427 7.778

1977 - Mean 18.7 38.1 15.4 81.3
- Total 1,458 3,080 1,233 6,589

Totals are not precisely equal to the addition of rows due to a
limited number cf partial responses.
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SURVEY OF CHEMICAL COMPANY ACTIVITIES
TO REDUCE UNREASONABLE RISK

M

CHEMICAL MANUFACTURERS ASSOCIATION

2501 M Street, N.W.
Washington, D.C. 20037

PURPOSE: To survey the chemical industry's commitment to
reducing unreasonable risk to health and the environment.

BENEFI™: To demonstirate to policy makers and the general public

the degree to which the chemical industry is ensuring the safety
of chenmicals.

Please return this survey form by November 30, 1982. Thank you

for participating in this important effort.
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SURVEY OF CHEMICAL COMPANY ACTIVITIES
TO REDUCE UNREASONABLE RISK

The U.5. chemical industry needs information to demonstrate
its commitment to controlling and reducing unreasonable risk to

health and the environment. This is a survey to identify that
information.

The results are intended to:
. present the U.S. chemical industry's efforts to
reduce unreasonable risk for the TSCA
reauthorization hearings;

N support the regulatory positions of the chemical
industry;

. provide performance and compliance documentation
for the public:; and

. provide feedback to participating companies on the
industry's effort to control and reduce chemical
risks.

Instructions for Completing the Questionnaire

This is a survey of the U.S. chemical industry's activities
to reduce unreasonable risk in calendar year 1581, For the
purposes of this survey, the industry is defined as all domes-
tic sales plus domestic based exports of products in SIC code
28 (chemicals and allied products), excluding 283 (drugs).

This definition must be used in completing the questionnaire

for your U.S. chemical business, unless specific requests are
made for other information.

The guestionnaire contains five major sections, addressing:
I. General Company Information:
II, Chemical Bazard Assessment;
III. Chemical Bazard Communication:
IVv. Chemical Hazard Control:; and
V. Environmental Control Costs.
Each section contains three to eight subsections with specific
instructions for completing each guestion. The guestionnaire
is printed so that the sections can be separated and distribu-
ted to appropriate personnel for completion. If you do gepa~-

rate the questionnaire, please copy these instructions and send
them with the portion{s) of the questionnaire being distributed.
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The gquestionnaire is designed to minimize the effort required
to respond. Therefore informed estimates are acceptable wherse
exact data is not available., We are not requesting that major
internal studies be undertaken to complete the gquestionnaire.
1f you have any problems in completing the questionnaire,
please call Mr. Deems Buell of Peat, Marwick, Mitchell & Co. at
(202) 223-9525,

Confidentiality of gQuestionnaire Responses

Completing the questionnaire requires the disclosure of
business information that many companies will consider
confidential. To assure that responses are maintained
confidentially during and after the survey, CMA is using Peat,
Marwick, Mitchell & Co., & major public accounting and
management consulting firm, to conduct the survey and evaluate
the survey results. The information released at the conclusion
of the survey will be in aggregated form to protect the
identity of individual respondents. To provide additicnal
assurance to your company, & confidentiality agreement is
enclosed for your company to enter into with Peat, Marwick, -
Mitchell & Co. Your response will be maintained as
confidential even if your company does not enter into this
agreement. :

‘Responding to the Survey

All participating companies must return their completed
guestionnaire by November 30, 198B2. To limit follow up, a

postcard is enclosed for your company to complete and return as
soon &3 a decision has been made about participating in the
survey.

A return envelope is enclosed for submitting your completed
guestionnaire. If you do not use this envelope, please mark
your return envelope "CONFIDENTIAL" and mail it to:

Peat, Marwick, Mitchell & Co.
18990 K Street, N.W.
washington, D.C. 20006

ATTN: Mr. Deems Buell
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SECTION I. GENERAL COMPANY INPORMATION - -

This section will identify general information about your
company. The results from this section of the gquestionnaire

will establish the baseline for analyzing all of your survey
responses.

I. A. Company Information

Specific company information is essential to the
gurvey for standardizing responses. The questions
below request information about your entire company's
activities (world-wide) and your company's chemical
business (world-wide and U.S.). For this survey, a
chemical business is defined by products in SIC code
28, excluding 283, and a U,S. chemical business is
defined as domestic sales plus domestic based exports
of products in SIC code 2B, excluding 283.

Your responses to the remainder of the
questionnaire must be based on your U.S. chemical
business, unless a question specifically states
otherwise. Supporting functions provided by other
areas of your company should be considered to be a part
of your U.S. chemical business on a proportional basis
when possible.

A.l Provide the following information about your company's
activities for the 1981 calendar year.

1.1 Total company sales (world-wide)
in millions of dollars $

(1981357

1.2 Total company employment (world-
wide) at calendar year end

1.3 Total world-wide chemical/product
sales (all sales of products in
SIC Code 2B, exluding 283) in
millions of dollars $

(1981%s)

1.4 Total number of employees at calendar
year end associated with your world-
wide chemical/product sales (ref.
question 1.3)
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1.5 Total U.S. chemical/product sales
(domestic sales plus domestic based
exports of products in SIC code 28,
excluding 283) in millions of dollars [

(1981%s)

1.6 Total number of employees at
calendar year end associated
with your U.S. chemical/product
sales (ref. gquestion 1.5) :

1.7 Total number of chemical products
(count all product distinctions
except package size as individual
products) associated with your
0.S. chemical/product sales (ref.
question 1.5)

1.8 1Identify the major products associated with your
1981 U.S. chemical/product sales (ref. guestion
1.5) by checking the appropriate SIC codes o
below. (Consider major chemical product
categories to represent at least 10% of your I

total U.S. chemical/product sales.)

289 Miscellanecus Chemical Products

S1C Code Title
281 Industrial Inorganic Chemicals
282 Plastics and Synthetics
284 Toilet Preparations o
285 Paints and Allied Products
286 Industrial Organic Chemicals
287 Agricultural Chemicals

A.2 What is your company'‘'s name?

A.3 Who is your company's principal contact in completing the
questionnaire, their job title, and telephone number?

_ L1
Name Job Title Telephone Number
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Management Attention to Health and Environmental Matters

The following qguestions will determine the attention
that management devotes to health and environmental
matters.

For sach guestion, check {«/) all appropriate answers
or provide the reguested information.

What is the highest level in your company that is
routinely involved in health and environmental matters
concerning your U.S. chemical business? (check
appropriate response)

BOARD OF DIRECTORS
PRESIDENT .
CORPORATE VICE-PRESIDENT
VICE-PRESIDENT
DEPARTMENT HEAD

OTEER (SPECIFY):

1111

Does your company have formal policies that address the
following health and environmental concerns and are these
policies publicly available? (check appropriate responses)

INTERNAL PUBLICLY
POLICY AVAILABLE
YES NO YES

MEDICAL

PRODUCT SAFETY
WORKER SAFETY
TRANSPORTATION
HAZARDOUS WASTES
ENVIRONMENT
DISASTER PLANS
OTHER (SPECIFY)

T B

Please provide any specific examples that demonstrate your
management's approach for dealing with health and

“environmental matters.
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I.

c.

c.l

c.2

Organization

The following gquestions will £ind how companies have
organized their U.S. chemical business to carry out their
envirconmental and health policies.

Por each guestion, check (v') all appropriate answers
or provide the requested information.

Do you have one or more groups whose scole function is
dealing with health or environmental matters?

YES NO

Use the matrix below to provide a count of all the health/
environmental specialists (internal personnel plus outside
consultants) that your U.S. chemical business used in
calendar year 198l1. Present all specialists on an equi-
valent full-time basis according to their most appropriate
health/environmental function. Do not double count.

{In completing the matrix, product safety is defined as 2
function that includes coordinaticon an evelopment of
hazard communication and regulatory compliance programs
making use of other health information. Worker safety is
defined as a function that includes occuptional safety and
employee health monitoring. Health is defined as a
function that includes human, animal, and environmental
research and assessment.)

SPECIALISTS
- > 2
FUNCTIONS d#ikfﬁii;f? dfii;#§§§p§#;§§%;g/«f§r

Hazardous Wasts
Wanagarmey

Oher's [Specity}

Numnber of Equivaient Full-Tirwe Spesiairy

4
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SECTION II, CHEMICAL BAZARD ASSESSMENT .: <

In this section we would like to know what your company is
doing to identify chemical hazards to health and the environ-
ment within your U.S. chemical business., Hazard assessment is
sometimes called loss prevention or product safety review; it
involves the determination of a hazard's presence or absence
through the review of available data such as toxicity, environ-
mental fate, and physical/chemical properties to evaluate the
potential for harm or need for additional information.

Il. A. Chemical Hazard Assessment Review

We need to know what your company is doing to
assess chemical hazards,

For each question, check {/) all appropriate
answers or provide the requested information,

A.l Do you have a program for chemical hazard assessment?

-YES NO

If the answer is NO, skip to question II.B.l.

A.2 About what percent of the time do you perform chemical
hazard assessments when you have:

New Products L]
New Processes 3
Any Pormulation Changes 3

A.3 Which of the following events typically trigger a
chemical hazard assessment for existing products or
existing processes. (Check all appropriate answers)

Routine

Process Change

New Data

New Product Use

Employee concern

Consumer concern

New regulatory
reguirements

il

Other (Specify)

AP00004659




B LR e

A.4 What technical specialties were involved in your

chemical hazard assessment program during 19817 (check
all appropriate answers.)

Internal Outside
Specialties Personnel Consultants

TOXICOLOGY .
LEGAL AT
REGULATORY - :iilu
ENGINEERING
ENVIRONMENTAL
SAFPETY

ANALYTICAL (CHEMIST)
MEDICAL

IRDUSTRIAL HYGIENE
R & D/TECENICAL
PRODUCTION

SPECIFY OTHERS:

A.5 Do you have a chemical hazard assessment committee(s)?
Yes No

‘5.1 If yes, in approximately what year was your
committee(s) started?

A.6 Does your company conduct formal environmental health
and safety reviews for the design of new plants or
egquipment projects?

YES NO

1I. B. ZTesting

Toxicity testing can be helpful to determine
whether a substance could pose a hazard, This testing
is defined to include animal, environmental,
epidemiological, clinical, toxicological, etc.

For each question, check (/) all appropriate
answers or provide the regquested information.

B.l Does your company have toxicity tests performed to
evaluate the health effects or environmental effects of
chemicals?

N YES NO

If the answer is NO, skip to gquestion I1.C.1l.

| o oun Sy G Giu 3 OB wm We BN WS SN &N N @GN AN B8 OB Y

AP00004660



.

-

B.2

B.3

B.4

1.1 In approximately what year did your company begin
performing toxicity tests?’

Toxicity testing programs often overlap between testing
in support of a company's U.S. chemical business and
testing in support of a company's other activities. To
simplify estimating U.S. chemical business toxicity
testing efforts, provide the following information on
the entire toxicity testing program(s) within your
company in 1981 that provides all support for your U.S.
chemical business. --Include both human health effects
and environmental effects testing.

2.1 Equivalent full-time technical
staff directly involved in the
toxicity testing program.

2.2 Number of new
substances/products tested .
{don't count individual tests)

2.3 Number of existin
substances/products tested
(don't count individual tests)

2.4 Annual operating expense of

in~house toxicity testing $
. (19871 3s)
2.5 Annual expense of contracted
toxicity testing s
(1981 §s)
2.6 Annual expense of toxicity testing
performed in cooperative research
programs $
(T98Y 3&)

Based on your answer to B.2, estimate the percentage of

total testing expense that was attributable to your
U.S. chemical business. %

Estimate the replacement value of your toxicity testing
facilities that were in place during 1981 for the

toxicity testing program described in gquestion B.2. -

{1981 3s)

r
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B.5 Do you havé éxamples which deﬁb;;EEQte changes in your
testing program during the past ten years? (Conszider

planning, protocols, auditing, recordkeeping, types of
studies, and reporting.)

>

II. C. TSCA Premanufacture Notification (PMN)

The impact of PMN may be different depending on
company size and the products involved. The questions
below will indicate the factors that affect your U,S.
chemical business.

For each guestion, check (/) all appropriate
answers or provide the requested information.

C.1 Do you have a procedure for determining that a PMN is
required?

YES ) NO

.2 Have you declined to manufacture any new chemicals
because of the time or cost of PMN compliance?

YES NQ

If yes, how many due to: Time
- Cost

Please explain

€.3 How many PMN's did your company submit in:
1879 1980 1581

1f none, s8kip to guestion II.D.l.
C.4 How many of your PMN substances, reported in C.3, have

actually been or are likely to be
commercialized?

--‘.ﬂaﬂﬂ-‘-‘ﬂﬂﬂ'-““lﬁl
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II. D. JISCA B(e) Reports

An 8(e) report informs EPA that a chemical may
preaent a substantial risk to health or the environment.

R
R N

For each guesticon, check () all appropriate
anawera or provide the requested information.

D.1 Do you have a company proecedure in place for
considering 8(e) reports?

YES NO

If the answer is NO, skip to'question 1I.D.4.

l.1 What are the sources of information that initjate
an 8(e) review? (Check all appropriate answers)

TOXICOLOGY

RESEARCH

PRODUCTION (EMPLOYEES)
CUSTOMER/CONSUMER REPORT
DATA FROM SUPPLIERS
OTHER (SPECIFY)

1.2 Approximately how many people are normally involved
in your company's 8(e) review procedure?

D.2 Has yocur company filed at least one 8(e) report?

YES NO -

2.1 If yes, whom do you advise of your 8(e) reports?z
(Check all appropriate answers)

CUSTOMERS
CO-PRODUCERS
EMPLOYEES
OTHERS (SPECIFY)

=
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D.3 Has the information provided on in)-rapozbs pregared by.

your company or any other company been usmed for your
Material Safety Data Sheets (MSDS's)? (Check appropriate
ansvers)

Always Sometimes Never

Your own 8(e) reports
Other B(e) reports

3.1 Has this information been used in your industrial
hygiene practices? (Check appropriate answers)

Always Eometimes Never-

Your own 8(e) reports
Other 8(e) reports

10
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SECTION III. HAZARD COMMUNICATION ~ -:7--

This section will identify what chemical companies are doing

to inform employees and customers about chemical hazards.

13T,

A.  MsDS

The Material Safety Data Sheet (MSDS) ig a source of
information about & chemical. This guestion will deter~

mine how extensively they are used to transmit informa-
tion.

For each question, check (v) all appropriate answers
or provide the requested information,

A.l WwWhat systems do you use to communicate information about
chemical products. (Check all appropriate answers)

MSDS

LABELS

PRODOUCT BULLETIN
LETTERS

TRAINING

POISON CONTROL CENTERS
OTHER (SPECIFY)

111

{If you do not use MSDSs, skip to gquestion 1II.B.l)

A.2 Do you send MSDSs to your customers? (Check all
appropriate answers)

UPON THE FIRST SHIPMENT ONLY
UPON EVERY SHIPMENT

ON REQUEST

WHEN UPDATED

OTHER (SPECIFY)

11

11
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A.S

A.6

Approximately what percent of -your purchased chemicals
and chemical products were covered by MSDSs in 19812

Purchased Chemicals , Y
Chemical Products %

Is the information provided on your MSDS more, the same,
or less then that called for on OSEA Form 207?

EE BN

More '
The Sane
Less

How often do you review and update your MSDSg?

ANNUALLY

AS NEW INFORMATION
BECOMES AVAILABLE

OTHER (SPECIFY).

Do you maintain files of MSDS's?
YES NO

1f the answer is NO, skip to guestion III.B.1]
6.1 Are these MSDS's available to company personnel?
YES NO

6.2 Are these MSDS's available to the public?
YES NO

e

12

-y
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111,

I1I.

C‘

c.1

Labels

Labeling provides information to customers and
employees. The following questions will indicate the
type of information transmitted and the proportion of
chemical products for which such information is provided.

For this question, check { ) all appropriate
answers.

rypically, which of the following pieces of information
appeared on your chemical product labels in 1981.

PRODUCT OR TRADE NAME
COMMON NAME

CODE NUMBER

CHEMICAL NAME

NAME OF MANUFACTURER
CAS NUMBER

HAZARD IDENTIFICATION
PRECAUTIONS FOR USE
EMERGENCY PROCEDURES
CONTAINER DISPOSAL
COMPANY ADDRESS
TELEPHONE CONTACT
OTHER (specify)

Information Systems

Information systems identify, communicate, and
record information on chemicals.

For each question, check () all apﬁropriate answeis.

Do you formally maintain the following information at
either a corporate, divisional or local level?

¥ES xo

o

LISTS OF CHEMICALS USED
LISTS OF CHEMICALS PRODUCED
WORK HISTORY

WORK SITE EXPOSURES

MEDICAL RECORDS

SIGNIFICANT ADVERSE EFFECTS
CUSTOMER COMPLAINTS
EMPLOYEE COMPLAINTS

N
T

13
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C.2

D.

D.1

Do you have procedures established to respond.to health
and safety questions raised by:

CUSTOMERS YES NO
EMPLOYEES YES NO
Training

Training frequently involves communicating infor-
mation on chemical hazards and teaches people how to
avoid those hazards. We would like to obtain
information on the areas in which you train your
employees.

For this question, check &’) all appropriate answers.
In which areas do your chemical plant employees (hourly

and supervisory) receive training? (Check all
appropriate answers) ’

Chemical Plant Emplogges'

i

AREAS OF TRAINING

CHEMICAL HAZARDS
WORKPLACE SAFETY
HANDLING of MATERIALS
EMERGENCY RESPONSE
QFF THE JOB SAFETY
REGULATORY COMPLIANCE
OTHER (SPECIFY)

14

BEOURLY

SUPERVISORY

AP00004668




Iv.

SECTION IV. HAZARD CONTROL

This section will identify what chemiéal companies are doing
to control hazards that have been identified,

A Listing of Chemicals

Lists of chemicals are ready sources of information
that management can use to control hazards.

questions will identify items that are listed and how the

information is used.

The following

Por each gquestion, check {/) all appropriate answers
or provide the requested information.

A.l1 Does your company maintain complete lists of the follow-
ing materials? 1If yes, approximately when was this

practice started?

PRODUCTS

RAW MATERIALS AND SEG-
REGATED INTERMEDIATES

SOLID WASTES
-EFFLUENTS
EMISSIONS
OTHER (SPECIFY)

]
=
(7]

NO

WHEN
STARTED

LT

If the answer is NO in each case skip to question

IV.B.1

A.2 Are internal chemical lists used to:

MEET REGULATORY REQUIREMENTS?
MAINTAIN INTERNAL CONTROL?

RESEARCE HEALTH AND SAFETY?

OTHER (SPECIFY)

o]
t
7]

L

15
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iv. B.

v. C.

C.1l

imwsg gl
Industrial Hygiene Program "~~~ -+ °~ 77 7 7
Industrial hygiene or similar programs are designed
to protect workers from chemical hazards.

For each question, check (v) all appropriate answers
or provide the regquested information. .

Do you have an industrial hygiene program or & simjilar
program performing the same functions?

YES NO
If the answer is NO, skip to guestion 1IV.C.l

How many total industrial hygienists and/or trained
hygiene technicians were used in your U.S. chemical
business in 1981 on an eguivalent full-time basgis?

What areas of operation does your industrial hygiene or
similar program address? (Check appropriate items.)

MANUFACTURING
MAINTENANCE
INCOMING RAW MATERIALS
PROCESSING
PACKAGING
STORAGE
TRANSPORTATION
LABORATORY
PRODUCT USE
DISPOSAL

OTHER (SPECIFY)

T

Health Effects Monitoring

Health effects monitoring provides aﬂ early warning
of work~related health problems.

Does vour company perform pericdic reviews of their

- employees' medical histories? (check appropriate answer)

—____ALL EMPLOYEES
SELECTED GROUP(S) OF EMPLOYEES (SPECIFY)

DOES ROT PERFORM REVIEW

16
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D.

D.1

D.2

Emergency Response _ Ctelve

The following guestions seek to £ind out the types
of emergency response teams that companies maintain and
the training that they receive., These teams could
include fire brigades, first aid teams, or chemical
spills teams.

Por each question, check {(v) all appropriate answers
or provide the reguested information.

Does your company have emergency response teams for:

Fire Control
First aAid
Chemical Spills
or Releases
Other (Specify)

YES NO

If you do not have emergency response teams for
chemical spills or releases, skip to question IV.E.1l

Indicate the number of trained emergency response person-
nel for chemical spills or releases inside and cutside of
your facilities (emergency site activities and all
activities) that your company maintained in the U.S. in
1981,

Emergency Site Activities

All Emergency Activities

Do your company's emergency response teams respond to
outside emergencies not involving your products?

YES - NO

17
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IVv. E. Internal Health/Environmental Compliance Audits/Reviews

Internal health/environmental compliance
audits/reviews are one means that companies use to ensure
that they are following health and environmental policies
and regulations. The following Questions will determine

how extensively U.S. chemical companies use this
management tool.

- e :

For each quesiidn, check {v/) all appropriate answers
or provide the requested information.

E.l Does your company have an internal health, environmental,
or other type of compliance audit program?

YES NO

If the answer is NO, skip to question IV.F.1

E.2 1Indicate below which programs you have, the approximate

vear started, and approximate frequency that each type of
audit is conducted on an annual basis.

If yes, approx. Freguency
YES NO Year Started Audit is Conducted

Health compliance
audits/reviews

Eavironmental compli
ance audits/reviews
Other (specify)

E.3 What skills are represented in conducting and reviewing
the audits identified in E.2? (check appropriate answers)

Others Specified in E.2

Health Environmental

Legal
Technical
Management
Other (specify)

————
————

18
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Iv.

F.

b 9 |

F.2

F.4

Transportation

.ol

Transportation safety is an important element in
reducing the public's risk from chemicals, The following
questions seek to determine what your company is doing
concerning transportation.

For each guestion, check (V) all appropriate answers.

Does your company train its personnel to understand
transportation safety regulations and standards?

YES : NO

Does your company have a transportation procedures manual?

YES NO

It you have procedures, are the following items included
in the transportation procedures manual?

| YES Je)
LOADING/UNLOADING
HANDLING
PACKAGING
LABELING
PLACARDING
INSPECTION
SPILL/EMERGENCY
OTHER (SPECIFY)

——————
————

il

Does your company provide precautionary information
beyond Department of Transportation (DOT) standards for
identifying the hazardous nature of chemicals in transit?

YES NO

Does your company use:

LABELS

PLACARDS

WRITTEN INSTRUCTIONS
VERBAL INSTRUCTIONS
OTHER (SPECIPY)

]
to
L

M

19
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F.6 Are your company products listed with CHEMTREC?

YES NO

.7 Does your company maintain its own transportation

G.

emergency hotline?

YES NO

Waste Disposal Pxoéednres

- We would like to determine how companies handle
their chemical wastes. :

For the following question, check (v) the
appropriate answers.

In recent years, has your company been using proportion-
ately more, the same, or less of the following waste
disposal methods for your chemical wastes? 1Indicate in
the right-hand column if the method has not been used
recently. (Check appropriate answvers)

RECENT
USE OF DISPOSAL METHODS

METHOD NOT
MORE SAME LESS USED RECENTLY

RECYCLED

STORED ON-SITE

STORED OFF-SITE

INCINERATED:
ON-SITE
OPF-SITE

LANDFILLED;
OR-SITE
OFF-SITE

OTHER (SPECIFY)

20
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SECTION V. ENVIRONMENTAL CONTROL COSTS

This section will serve to update the estimated cost to the
U.S8. chemical industry of end-of-process pollution control.
Please provide the following information for your U.S. chemical
business, defined as domestic sales plus domestic based exports of

products in SIC code 28 (excluding 283). In cases where vyour
ollution control facilities serve company activities beyond vour
U.S. chemical business, answer the followin uestions using

appropriate estimates of the proportion Eedicated toc vour U.S,

chemical business. One source of information for this section may
be submittals to the Census Bureau on Porm MA-200.

For the purposes of the survey, pollution control facilities
fall into three maior categoriessy air, water, and solid waste.
Use the following definitions of these pollutants to complete
Section V.

Air pollutants are airborne substances including particulates
(dust, fly ash, smoke), sulfur oxides, nitrogen oxides, carbon
monoxide, hydrocarbons, odors, fluorides, lead and other heavy
metals, radioactive and toxic substances,

Water pollutants are waterborne substances including
phosphate, nitrates(trites), substances that generate chemical or
biochemical oxygen demand, solids, acids, bases, heavy metals,
radiocactive and toxic substances, synthetic¢ organic molecules,
harmful microbes, ¢0il, grease, dyes, and heat.

Solid waste includes garbage, trash, sewage sludge, dredged
spoil, incinerator residue, wrecked or discarded equipment,
biological and chemical wastes, radioactive and other toxic
materials. Include golid waste produced as a result of air and
water pollutant abatement. ’

V. A. capital Investment

Estimate your capital investment in pollution
control facilities (original installed cost) during
calendar years 1981, 1980, 1979, 1978, and 1977 for
end~of-process waste treatment/dispcsal., (Ranges may be

used.)
Air Pollution Water Pollution Solid Waste
Control Control Disposal
1981 - 8 $ $
(installed cost) (1961 §5's) (1561 $'8) (1981 $'s)
1980 s s $
(installed cost) (1980 §'s) (1980 $'s) (1380 $'s5)

{Continued to next page)

21
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V. A. capital Investment {Con't.) K- B

1979 - $ '

(installed cost) 3(1979 $1g) s(1979 $'s) 311579 $'s)
1978

(installed cost) I§78 $'s 1978 3's (1978 $'s)
1977

{installed cost) iT 77 3' 5 . ZI§77 3's (1577 $'s)

v. B, Operation and Haintenance {O&M) Costs
Estimate your 1981, 1980, 1979, 1878, and 1977 annual
O&M costs for end-of-process waste treatment/disposal.
(Ranges may be used.)

Air Pollution Water Pollution S0lid Waste

control Control Disposal
1981 s $ $
oo IS JITEE TS
11980 $'8) (19 s TI1980 3787
1979 S e e e

(1977 §'s) (1577 $'%) (1977 $78)
Y. C. Staffing

Estimate the equivalent number of full-time personnel
(operations, maintenance, engineering, administration,

etc.) dedicated to operating and maintaining your pollution

control facilities in 1981, 1979, and 1977 at calendar yvear

end.
Air Pollution Water Pollution Solid Waste
Control Control Dispesal
1981
1978 — —_— e
1977
22
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APPENDIX B

DETAILED SURVEY RESULTS FCR

KEY QUESTONS
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Appendix B provices individual summary takles that statii-
tically describe the distribution o responses .to all
"continuous™ type questions in the survey such as sales and
employment. 1he tables are organized in the order that
qguestions were asked on the survey. f1he regponse to each of
these guestions is identified@ by an alphanumeric that zanges
from VAR3 to VAR391 and an abbreviated title for the question.
A comPlete set of summary tables (one table for each question)
is provideé in Appendix C. .. =

Xach page in Appendix 5 rfay contain more than one takle.
The pages are numbered and an index that relates qguestions with
rage numbers is provided at the ené of this discussion.

Figure B-l illustrates the descriptive tables used in this
Appendix., Comments have been aéded to bLoth takles to clarify
the inforration provided. It should be noted that a conplete
set of statistics (s rprovicea with each takle ané that all
statistics are not necessarily approrriate indicators for the
tesponses to each “"continuous” type guestion.
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Section Subsection

Appendix B
INDEX

TFitle

11

T a
o

111

GENERAL COMPANY INFOBMA!IGR
Company Information

Management Attention to Health
and Environmental Matters

Organization

CHEMICAL HAZARD ASSESSMENT
Chemical Hazard Assessment Review
Tesating

1SCA Premanufacture Notification
(PMN)

15CA 8le) Reports

RAZARD COMMURNICATION
MSDS
Labels

Information Systems

Training

Page Nos.

p.1-8
3.1-2

No queations
listed

B.8-120
808‘9
Bt’*ﬂoll

8.11-12
B.12

B.12-13
B.12-13

No questions
listed

No questions
listed

No questions
listed
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TTre

Section

Iv

Subsgection

Appendix B

INDEX {continued)

1itle

HAZARD CONTROL

Ligting of Chemicals
Industrial Hygiene Program
Health Effects Monitoring

Emergency Response

Internal Health/Environmental
Compliance Audits/Reviews

Transportation

Waste Disponai Procedures

ENVIRONMENTAL CONIKCL COS1S
Capital Investment

Operation and Maintenance
Costs

staffing
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Page Nos. "
B.13-16
B.13-14
B.14

No questions
listed

B.15%

B. 15-16

No questions
listed

No questiéns
listed
B.17-29
8011"21

B.22-26
B.27-29
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AT g

Alphanumer ic
Jdentityer Tit

Hean

Variance

VARIABLE vardae

HEAN 20,686
VARNANCE 3107.202
RANGE 450,000
SUM _ 1820.400

VAL ID OBSERVATIONS ~

Number ol cesponses
to the questions

Sum of responses divided
by the number of responses

Average squared deviation
{tom the mean, 3 measure

of central tendency (variance

may not be printed due to
large values)

Naximum response minus Lthe
minimum 1esponse

All responses added together

Abreviated Question

AIR=19U) STAFF
STD ERROR

KuURT0S1S
HINIMUN 0.0

TABLE B-1

5.942
41.0802

MISSING OHSERVATIONS =

AN 1LLUSTRATION OF A CONDESCRIPYIVE TABLE
USED TO QUARTIFY CONTINUDDUS VARIABLES

STD DEV
SKEWNESS
MAXTMUN

24

Numbier ot non-responses

to the questions

petinitions

Standard etror - estimated by dividing

standard deviation of
tesponses by the squarte
toot af the number of
responses, used to deteg~
mine discrepancy bebtween
canple mean and popula-
tion mean

Heasure ol relative peaked.
ness or [ latpess of curve
defined by responses, a
positive value indicates
greater peakedness than

& normal distcibut{on

L.ovest tesponge

55.742"
5.907
450,000

Standard peviatioh « Square root of the

Skevness

vai {ance

Neasures the symmetry
of the distributton of
cesponses, a pozitive
value indicates that
Tesponses are clusliered
to the left of the mean

with extreme vajlues to

the cight

~ Nighest response
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SURVEY RESULTS

FILE SURVEYA (CREATION OATE « 01/19/8D)
SUsFILE SGT2P slto28

VARIABLE vaR3

ME AN J.844
VARJANCE 99.974
RANGE 60.58%
stm 415.115%

VYALID DBSERVATIONS «

52001500

TOTAL COMPANY SALES-BILLIONS 19A13S

STO ERROR 0962
KURIOSES 260704
HINIMGM 0.002

KISSING OHSERVATJONS

VARJABLE vaRs

wEaN 21.699
YARTANCE 2670.,137
AANGE 503,98
SUM 23565,195

VALID OHSERVATIONS -

109

TOTAL COMPANY EMPLOYMENT=THOUSANDS

STD ERROR &:949
KuRiasts 29.401
MINIMUM 0«07

NISSING ODSERVATIONS

B e ew W R AE e mew S @ e R E RS w Y e S e e e

VARIABLE VARS
NEAN 1.027

VAR IANCE 3849
HANGE 11.870
SUN 108,056

VALIO OBSERVATIONS -

1986

WORLO=WIDE CHEMICAL SALES-BILLIONS 19813

STD ERROR 0«191
KyAlosts 11 +54R
MINIMUM 900082

MISSENG DUSERVATIONS

LA I I I R N R R R I P e R E I e

VARIABLE VARG

MEAN 6.426
VARJANCE 198,802
RANGE 80.143
SUM 694,809

VALID OBSERVATIUNS =

WORLO=WIDE CHEMICAL EMPLOYMENT=THOUSANDS

STD ERROR 1,357
KyRtosls 12914
HINIMUM 0.937

#ISSING OBSERVAT 10NS

—-------—--.-.-C------o--ﬂl-----...q

S5070200  SLYSOM

L}

$1/719/,4)

SHISS

STD DEV

SKEWNESS
MAKIMUN

% W = o Wm ™ - =

STD DEVY
SKEWNESS
MAKIMUM

470 DEV
SKEWNESS
HAXTMUN

STD DEV

) SKEWNESS

MAXTMUN

faGE B.1

9,99q
LYYL1Y]
68,5807

- - 9o ® @ W g @

51.473
.81,
S04.800

® &a & ¢ & 4w

1.985
3217
11,873

.

14,1080
Je522
a%.180

mE ey U M e e DU w o B OF W G R G W Wl el el

e e mw remyt g — o —r
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SURVEY HESILTS

FILE SURVEYA (CREATION UDATE = a1/19/83)

SUBF JLE 5G128

VARIABLE VaR?

MEAN 0.733
YARIANCE 1.653
RANGE T.871
sum 18.452

VALID OUSERVATIONS =

sivo2s

197

SPrI57018

S2087500

§50T0200

UeSe CHEMICM. SALES~BILLIOAS L9813S

STD ERROR 0024
KYRlOSES 114687
HININUN 0.802

¢ISSING OBSERVATIONS

L I T I I A e . A T B TR I S SRR AR I P

VARIABLE VARS

MEAN 4,351
VAR LANCE 07,723 -
RANGE 67.063
SUM 474.293

VALID OBSERVATIONS «

199

UsSe CHEPICAL EMPLOYMENT-THOUSANDS

STD ERROR 0.897
KURTOSIS 22140
MENINUM 9.037

PISSING OHSERVATIONS

.‘-..—------.-.--n.-.-----.-.---q-c--

VARIABLE VARY

REAN 1069.907
VARTANCE saussensns
AANGE 17749,000
M 115550. 200

VALID OBSERVATIUNS =

NUMBER OF CHEMICAL PRODUCYS

ST0 ERROR 2274697
KURTOSIS 31.205
1.000

MINIMUM

MISSING OBSERVATIONS

® o ®em s e e e® e eSS PO e e e e " Y NS are

VARIABLE VAR27

KEAN S.624
YARIANCE 1264344
AANGE Th.500
$UM 573,600

$ALID CBSERVATIONS =

TOYAL~PRODUCT SAFETY

ST0 ERROA 1.113
KURTOSES 16099
MINIMUM 0.0

MISSING OUSERVATIONS

SLTSaM

1 ]

01719783 PaGE B.2

SMISS
STD gEV 10206
SKEWNESS J.09
HAXINUM Ta879
]
STD OEV 9.388
SKEWNESS 4,28)
HAXTMUM 4%.100
;|

- » - e

» - % - ® ® 6 8 8 >8P ew=

STD OfV 2366.29
SKEWNESS Selbsn
MAXTMUM 17750. 000
STtD OtV 1128
SKEMUNESS .64y
MHAXTPUN T4.500

L W w0~

> -




+89+0000dV

SURVEY RESULTS

FILE SURVEYA (CREATION DATE = 81719/81)

SURF ILE sGfa28 §17028 . SpPTSV01E 520071500 §50T0208 . SLYSOM
VARJAULE VaR19 TOTAL-WORKER SAFETY

MEAN 19,786 STD BRROR 4146

VARIANCE 1726.42) KURTOS1S 26+,399

RANGE J18,000 MININUM .0

SUN 2018,200

VALID OHSERVATIONS - 102 MISSING OUBSERVATIONS =
L I I . T I N I T T R
1

VARIABLE vARSH JOTAL~HEALYH

MEAN 22.012 ) STD_ERROR €.353

VARTANCE 4132,052 KURTasis 39.100

AANGE 525.000 - HINIMGUM 0.0

SUN 2255,200

VALID CUSERVATIONS = 1.7 MISSING OBSERVATIONS «
L IR R R I TR R S R P A TP IR T B B T TR U,
VARIABLE  VARG) TOTAL=LEGAL

MEAN 1,993 STD ERROR 0.32)

VAR IANCE 10,480 KURTDS IS 9.23)

RANGE }7.000 MENIMUMN [ 1Y ]

St 197.200

YALID OHSERVATIONS » 102

MISSING DBSERVAYIONS

VARIABLE  VAR?S TOTAL=TRANSPORTAT [ON

MEAN 2.138 STD ERROR G.408
VARIANCE 24,330 KURTDSIS 35.097
RANGE 40,080 MINIMUM Det
Sum 210,100

VALID OBSERVATIONS = 102

ol pey G N B e G W Ty U9 S0 B8 S e G 0 W e

HISSING OBSERVATIONS

oL/19783 PaGt B.3
SHISS

STD DEV 43.554
SKEWNESS . &eN0Q
MAXIMUM J14.000

19

- . e e Eame = e RS e Y S W

STD OEV 64,269
SKEWNE SS 5,684
HAXTHUN 525,000

19

- & - w

18

- - % @ " & v e et ege e

STD DEV 3.227
SKEWNESS 2.900
MAXEMUM 17.000
STD o€V Ae913
SKEWNESS Sed30
MARITNUN 40,000

N Laeer g———

§ o a e

- ———— - -




'§8950000dV

SURYEY RESULTS 01719782 PaGE B.4
FILE  SUNVEYA (CREATION DATE = 01/19/781)
SUBFILE SGI2m si1029 SPISTO18  S2007%00 S5070208  .SLYISOM SMISS
VARIABLE vARS7? TOVTAL-LABEL ING
ME s 1,356 ST0 ERROR 8.21) STD DEV 2.11%
VARJANCE 4,551 KURTOSIS 6955 SKEWNESS 2543
RANGE 11,000 : NINIMUM 1Y) NAXIMUM 11,009
Sun 138.300
VALID DUSERVATIONS = t02 ¥ISSING DMSERVATIONS = 10
h---c---c--..u----n---....---u.---'.------—Q.-....ncdyh
VARIABLE VAR99 TOTAL=AIR
KEAN 60371 STO ERRON 1¢30% STD DEV 13.989
YARIANCE 195,202 KURTQSIS 37704 SKEWNESS S,268
RANGE 116,000 MINIMUM 0e0 MAXTMUK 116.000
SUN 550,000
VALID OBSERVATIONS = 102 MISSING OUSERVATIONS « 10
.-.—-0"‘..-.----.q----.-....n------.-------...0.-.‘..-
VARIABLE vaRl1l) TOTAL=WATER :
HEAN .75 3%0 ERROR 24914 StD ofv 29.42p
VARIANCE 866,021 KUR10S1S 32.736 SKEWNESS 5,196
RANGE 230,000 HINIMUM 0.0 MAX EMUN 230,000
SUM 1201.100
VALID OOSERVATIONS = 102 PISSING DBSERVATIONS = 10
‘-O-------.-a.“——-.-.---..-.-.II---..----.-...-..---...
VARIABLE VAR12) TOTAL=HAZARDOUS WASTE
NEAN 8.59% " ST0 ERAOR Redié $T0 DEV 24,708 °
VARIANCE 610,400 KURTOSES 87528 SKEWNESS Teb4g
RANGE 232.900 ' MININUM [ 1Y) MAXTMUN 232,000
L1770 876,700
YALID OHSERVATIONS = 102 MISSING OBSERVATIONS » 10

\

L e

e et E R At atedsade o tied

[ U




989+0000dV

SURVEY RESWILTS

FILE SURVEYA (CREATION DATE o 01/19/8))

SUBFLLE SGT28B siv028 SPISTOI0  S2001500 S50TU200 .SLYSDM
VARIABLE VARLYS JOTAL~OTHER

NE AN 5,627 STD ERROR 2.192

VARJANCE 490,159 KURTOS IS 324168

RANGE 151.000 MINIMUM 0.8

Sun 574,000

VALID OHSERVATIUNS - 102 VISSING OMSERVATIONS ~
b e BB ee e e EeE e e W S eE S W E Y e W e ® AW S e w.E e e W
VARIABLE vaRi&? TOTAL STAFF

MEAN 84,394 STD ERROR 154136

VARIANCE 23596.485 KURIOSIS 9.425

RANGE 806.800 MININUN 0.t

SUM 8692,590

VALID OBSERVATVIONS = 103 FISSING OBSERVATIONS =

f o " e e T e . e e e E® " ee

VARIABLE VaR|a8 TOTAL PHYSICIAN

HEAN 2.427
VARIANCE 18.709
HANGE 25.000
SUM 257,300

VALID OBSERVATIUNS « 106

YARIABLE vaR149 TOTAL EMMUNOLOGIST

REAN 0,08}
VaRIANCE 0,202
RANGE S.000
Sum a.608

YALID OBSERVATIONS =~ 106

- - e . g T e " % e g e~

0,420

ST0 ERROR
KURTOSIS 9560
MINTMUM 0.0

HISSING OHSERVATIONS

.
- . e h e eew e s.a e

S1D ERROR 0.052
KURTOS IS 73.204
MININUM 0.8

®ISSING OHSERVATIONS

51719783 PaGt
SM1SS

STD OEV 22.140
SHEWNESS %400
NANTMUM 151800

10

- e e e e e %S S W &S W g =

SYD ptv 123.81)
SKEWNESS 2.92%
HAX IMUN 906,000

9

- ® m e & % 5 e e g e

$10 DEV Ael2g

SKEWNESS 2860

MAXTMUM 25.000
é

STO DEV 2,51

SKEWNESS Sedds

HAX I MUN 54000
[

R.5




— e e wee ees W W N R NS B MR MRS am e

c- o

SURVEY RESULTS 81/719/43 PaGE B.6
FILE  SURVEYA (CREATION DATE = 01/19/830 .

suaf ILE SGra28 §)1T020 SPR1I57018 $20015¢0  S591020@  .SLYSOM SMISS

VARIABLE VARIS0 TOTAL PATHOLOGIST

NEAN 9.26} STD ERROR $.099 STD DEV 1924
VARIANCE 14042 KURIOSIS 21364 SKEWNESS Ss0ln
RANGE T.000 HININUM 8.0 MAKTIMUM T.000

SUN 27.708

VALID OBSERVATIONS =~ 186 MAISSING QRSERVATIONS = )
-.--.--------..------¢.-.--.-w--.‘------.00----..-..&--
VARIABLE VARSI JOTAL NURSE

MEAN SeATh STYD ERROR 0,974 ST0 DEV 10,027

VAR [IANCE 190,568 KURTOS TS T+200 SKEWNESS 2651
RANGE 40,000 NEINTNUN 8.0 MARTMUM 40,000

SUN Se0.200

VALID OBSERVATIONS = 106 RISSING OASERVATIONS = 8,
-.--.-ﬂ.-.---...--.---.--'---.O--‘.--.--.--C....."-.-.
VARIABLE VAR1S2 TOTAL EPIDEMIOLOGISY

HEAN 0359 ST0 ERROR ° 8.089 sT0 DEV 0,920
VARJANCE 0.846 KUR10S1S 15.217 SKEWNESS 3.504
RANGE 6,800 NINIMUN 8.0 HAN]INUM 8,000

SuM Ja.leo

VALID OBSERVATIONS « 106 PISSING OUSERVATIONS » L]
b---.-------;---—onnpan-..--o--------------..----..-...
VARIABLE VAHIS3 TOTAL TORICOLDGIST

NEAN 4,690 570 ERROR 1,047 STD OEV 114000
VARIANCE 139,464 KURTOS1S 15148 SKEWNESS 3.7
RANGE Tho000 MININUMN 0.0 MARTHUN T4«900n

Sum 497,100

¥ALID ODSERVATIONS = 106 - 6

gap———— R

L8940000dV

PISSING OBSERVATIONS

Cm——-

-




889400004V

SURVEY RESULTS ' . 01719783 PAGE  B.7
FILE  SURVEYA (CREATION DATE = 91/19/83)

SUBFILE  SGT28 S171028 SPIGTOIR  S2007S5e¢  SSOTUZ00  .SLYSOM SHISS

VARIABLE VAR]SS TOVAL INDUSTRIAL WYGIENIST '
NEAA 4,636 . STD ERROR 0.877 STO DEV 9. 025

VARIANCE 81,459 KURTOSTS 16.070 SKEWNESS 3.617

RANGE 61.000 . MINIMUM 040 HAR THUM S81.00n

SUM 491 400

VALID OBSERVATIONS ~ 108 VISSING OBSERVATIONS = 6

h------.-----ﬂ-‘.----.‘--..Q---'-----‘--.-..--...-'-..

VARIABLE VARISS TOTAL LAWYER )
REAN 2.042 ST0 ERROR 0.295 STD DEV 3,042

YARIANCE 9.258% KURTOSIS 10.%02 SKEWNESS 2.919
RANGE 17.0800 MININUN 0.0 MAXIMUM 17000 \
tun 216,500

YALID COSERVATIONS « 106 MISSING OBSERVATIONS « 3
.-n----.».-...'-.--.v.o.--.-------.--oneuo--q..---o.<.-.'-
YARIABLE VAR]SS TOTAL ENVIRONMENTAL ENGINEER .

REAN 11.003 ST0_EARORA 24029 $1D DEV 20,809
VARIANCE 436,340 KURTOSIS 16.264 SKEWNESS Jea0n
NANGE 125,000 MINTMUM B0 MAX [NUM 125,000

SUM 1166.300

YALID OBSERVATIONS = 106 PISSING OBSERVATIONS - 6

LA LR B L L R B IR B B I B B I R G A N R e R I R I N T L Y Y

VARIABLE vaRS? TOTAL OTHER PROFESSIONALS

ME AN 25,482 $TD ERROR S5¢398 : STD DEV 55.54%
VARIANCE 3885,004 KURTQSIS 23172 SKEWNESS 4¢38a
RANGE 390,000 MINTMUM 0.0 MAXTMUN 390.000
Sus 2701.100

VALID OUSERVATIONS « 106 HISSING DUSERVATIONS = 6




689400004V

e e s

hm i e s e Gees Mewe oune M SN R AR DR AR AR

SURVEY RESULIS ' a1/19s81 PAGE  ].B
FILE SURVEYA (CREATION DATE = @1/19/a0)

SUBFILE SGTa8 siv028 SPTSTA18  S280T500 SSETU200 SLISOM SHIsSS

VARTABLE vaRyss8 TOYAL TECHNICIANS

MEAN 18,6569 STD ERROR S.107 S$T0 DEV 52,583
VARIANKCE ~ 2744,925 KURTOSIS )5.0308 SKEWNESS S¢367
RANGE 420,008 : MINIHGM 0.0 MAXINUM 420,000

SUM i1v28,900

YALID OBSERVATIONS - 100 MISSING QUSERVATIONS = &
.----------Q'Q-.--Q-.-.Q-..CI.--'--.-O--.‘-----.t--.-..
VARIABLE VAR160 KEW PRODUCT ASSESSMENTS

NEAN 85,800 STD ERROR 3.251 STD DEY 30.840
YARLANCE 951,024 KURTOS1TS 1,725 SKEWNE SS =) o82)
RANGE l1eo.000 MINENUN 0 MARINUM 100,800

SUM 1658,000 .

VALID OBSERYATIONS « 90 VISSING UVHSERVATIONS » 22 e
..-.------..-..-.-‘---.-Q..‘----.Q--.-..-.’.-..--‘-.‘-.-
VARIABLE VaR)61 NEW PROCESS ASSESSMENTS .

MEAN 76.09} ST0 ERROR 1,903 STh DEV 16.616
VARIANCE §340,.727 KURTOSIS 0,489 SKEWNESS =lell0
RANGE 100.000 MINIHYUM 0.0 HAKIMUM 100,000

SUM 6696,000 !
VALID OHSERVATIONS - = @8 MISSING DUSERVATIONS « 26

-
--m—-‘--------.-.----.-.--.-.----------O---.-..-.’-...-

VARIABLE VaAR1S2 FORMULATION CHANDE ASSESSMENTS

MEAN §7.326 STD ERROR 4,464 STD OEV 39.92¢
VARIANCE 1594.121 KURTQS 1S «}1006 SKEWNESS =0.160
RANGE 100,000 MINIMUN 0.0 i MAXIMUM 180.00n
SUM 4586,000

- 32

VALID OBSERVATIONS = ae MISSING OBSERVATIONS

.. adpnpya




069+0000dV

SURVEY RESULTS

FlLe SURVEYA (CREATION DATE = 01719783}

SUBFILE saT2s s17028 SPISTOLIR 52007580 SS81020D0  SLTSOM
VARIABLE VAR1B2 YEAR CUOMPITTEE STARTED

REAN 1974320 STD ERROR T hes22

VARLIANCE | 191,161 KDRIDSIS 1105

RANGE 46,900 MNINIHUN 1936.000

St 98716.000

VALID ODSERVATIONS « 58 RISSING OHSERVATIONS -

VARIABLE xxx186 & ATTRIB
NE AN 14.192
VARIANCE 1010,971
RANGE 148,400
SUM 1177.96%
VALID OBSERVATIONS « 83
» @& = - @ S e W W W W W e N
VAHIABLE xxXXx187 % ATTIRID
REAN 22,357

. VARIANCE 5327,.602
RANGE 452,909
Sun 16855,620
VALID OBSERVATIONS ~ %]
S o NP e W e e a®
‘WARIABLE  XXX188 - ATTRID
NEAN 29,4083
VARIANCE 6608,424
RANGE 650,040
SUM 2817,620
VALIO OUSERYATIONS o 82

TESTING STAFF
SYD ERADR 32690
KURTOSIS Te726
MINIRUM 0.0

NISSING QUSERVATIONS

- amw N te e " g s e e e e

# NEW PRODUCTS TESTED
STD ERROR 8.0)2
KURIOSES 284307
HINIMUM 8.0

rISSING OUSERVATIONS

# EXISTING PRODUCTS TESTED

ST0 ERROR 2.0
KuRTOSES 42539
HINIHUN Oed

KESSENG OBSERVAYIONS

8171978 . PGt B.9

SHISS
STD DEV 10,052
SKEWNESS «2.60¢
HAKINUM “1982.00n
62
STD DEY .79
SNEWNESS 2e82n
MAXIMUM 1484400
23 o1
- @ WO > omw e e S g e é e
STD DEV 12,940
SKEWNESS 223
MAX JHUM 452,900

- - = =

3

«
- - -w eSS . e S ®

STD OEV 01789
SKEWNESS 6042
MAXTHUN 630.000

lod el e el d el L qan




169500004V

SURVEY RESINLTS
FILE  SuRvEYA

SUBF ILE 56720 siio28
VARIABLE xxx189 5 ATTRIN
MEAN $3,268
VARIANCE 15719.0008

RANGE 6909000

sUn 442),250

YALID OBSERVATIONS = 8
, - W B e A W W e ow oW W R S
VARIABLE XxX190 & ATIRID
HE AN i184.00)

VAR [ANCE [T YT 7Y 1Y

RANGE 16000,008

un 97102.990

YALID ODSERVATIONS » a2
® @ * " eeEm Em e e e S
VARIABLE  kxx191 2 ATTRID
NEAN Jae, 128
VARLANCE 6948104240

RANGE 4130.000

UM Nire.a20

VALID DUSERVATIONS « 02
L R R B B BRI N
YARLIABLE xxaxj92 X ATIRIB
ME AN 122.10
VARIANCE 56759, 71€

RANGE 16944500

SuM 10309.32¢

YALID OUSERVATIONS « as°

(CREATION DATE = D1/19/83)

SPISTO)E 52007500 S5070200 SLTSOM
# TOTAL PRODUCTS TESTED
STD ERROR 12,762
KURTOSTS 154494
NENTMUN - 0.0

HISSING OBSERVATIONS

LT I I I Y T TR I R R

IN HOUSE EXP=THOUSANDS 19813S

STD ERROR 337593
KURTOS1S 114674
NINIMUMN 8.0

MISSING OUSERVATIONS

- B e s e e e " S e Y e -

CONTRACTED EXP-THOUSAKRDS 198]5S

STD ERROR 92.851
KuRlasis F.918
MINTMUM 0.0

#1SSING DBSERVATIONS

- o ™ W W e e e T g PR e,ee-

COOP EXP=THOUSANDS 198135

STD ERROR 25499
KURTOSIS lhoath
MININUH St

MISSING OOSERVATIONS

-

1719783 PaGE
SMISS
STD OEY 125,315
SKEWAESS 3077
MAX IMUM 698.000
29
STD DEV Jost.0n
SKEWNESS Jed¥
RAXTNUM 16040.000
30
- . ® & e % e WM B = v e B O 8 e
STD DEV 033,552
SKEWNESS Jo06n
MAXTHMUM 4130.%00
a0
- S W e e R e R W e W S e A" g =
SID DEV 23184247
SKEMNESS 3370
MAX IMUH 1494,.500
20

B8.19




769400004V

SURVEY HESULTS

FILE SURVEYA (CREATION DATE = 91/19/83)
SUDFILL  sor2e . sivTozé

YARIABLE xxX19)
NEAN 1124,400

YARIANCE asspensnes
RANGE 17080,0n00
SN . 131952,637

VAL IO OOBSERVATIONS =

a0

SPISTOLD

j200750¢

® ATIRID TOVTAL EXP«THOUSANCS 19R)3S

STD EHAOR 613154
KuRi10SiS Te192
MINEMUM Q.0

PISSING ONSERVATIONS

W o e e m e RS @D E D aaEew W @ ®em P AW e " e ow e

VARIABLE XXX195

HEaN 3148.490

VAR IANCE spudnsanas

RANGE 45000.080 -

sUM 255027.695

VALID OUSERVATIONS = el
Q-Q—---.--q-----.ﬂﬂo
VARIABLE VAR20) 1979-PhN
Nk ak 9.190

VAR ) ANCE 0,438

RANGE 4.000

SuM 19.000

VALID OBSEHRVATIONS = 100
VARIABLE VAR294 1980=pMn
MEaN f.408
VARIANCE 16,362

RANGE 36.000

SyM 145,008

VALID OBSEHVATIONS - 183

¥ ATTRID FACILITY VALUE-THOUSAADS 19813$

STD ERROR M%7
KURIOSIS 11789
MINEMUN Q0

»ISSING OHSERVAT IONS

- % e o e ® e e "R e g eew

STDO ERROR Sebb6
KURTOSIS 21027
MINIMUN Ded

MISSING OUSERVATIONS

SYD ERROR Ge 99
KURTOSIS 53013
MINIMUM L I1

MISSING ORSERVATIONS

]

$5010208  SLTSOM

01/19/81 PaGt  B.11
SHiss

STD NEY 3877.47
SKEWNESS F X AA
. MAR UM 17080.008

a2

- - > oweeew e et pe s e e

STO OtV T7647.991
SKEWNESS %172
MHAX JMUM 45000,090

n

12

> o o 8 P e e e e

STD DEV 0.663
SKEWNESS hed6]
MAXIMUN 4000
STD DEV 4,048
SKEWNESS 6517
MAXTMUR - 34,000

-

" # e e g = e =

pa I — o ——— g+ &




£6910000dV

SURVEY RESULIS

FILE  SURVEYA (CREATION DATE » 01/19/83)

SUBFILE SGT28 siroza
VARIABLE VAR20S 1981 ~PHi
MEAN 2,184
VARLANCE : 16,077

RANGE 27.000

SUM 225,000

VALID OBSERVATIONS » 103

SPTST018

$2001509 SS070200 <LYSOM
STD ERROR 0:405
KuRTaSIsS 13.797
HINIMUN 0.0

¥ISSING OUSERVAT IONS

T E N AR A S S EE e e R RS e e E S SR e S m® aw ®eTe Ya e

VARIABLE VAR206

HEAN 2448
VARIANCE 20e090
RANGE 33000
SUM 247,000

VALID OBSERVATIUNS =

10l

COMHERCIALIZED PNN*S

$1D ERROR #:455
KURTOSIS 2014690
MINTMUN 9.0

MISSING OBSERVAYIONS

LR A B I R R A R I I L N N N I s

VARIABLE vaR213

NEAN G.407
VARIANCE . 14.244
RANGE 17.000
StmM 519,000

‘VALIDO OUSERVATIONS =

¥ 8-E REVIEW

81

STD ERROR 04419
KuRtasis 0.761
MININUM 1<000

¢ ISSING OUSERVATIONS

AR B I B B B I S R K N S A R e I )

VARTABLE VAR232

HEAN . 86,168
VARTANCE 288,786
ANGE 75,000
™ 8815,000

$ALID OBSERVATIUNS ~

.

103

¥ HSDS-PURCHASED CHEMICALS

STD ERROR
KURTOSIS
MINIMUN

1674
24285
254000

HISSING OBSERVATIONS

01719781 PaGt 5.12

SHISS
STO DEV 4,108
SKEWNESS J.23%
MAXTMUM 214000
9

1

n

-e-ee %W O oY e W

St DEV 45Ty
SKEWNESS 3.023
MAX EMUM 33.000
- o & S D eSS S aaw
STD DEV 3.7
SKEWNESS 1.052
HAXTMUN 18.00p
- e 8 W WS e e.a W W g -
ST0 DEV 164994
SKEWNESS =1,85]
MAXTHUN 1e0.000




69400004V

SURVEY HESULTS ' 01/19/83 PFaE  3.13

FILE SURVEYA (CREATION DATE = p31/19/81)

SUUFILE 56728 s$17028 SPTISTOIR  S2007%580  S5010200 sLtspu SMISS

VARIABLE VANZID 4 MSDS=CHEHICAL PROPUCTS

MEAN 91,811 STD ERROR 1.494 S10 DEV 19.38§

VARIANCE 236,574 KURITOSIS 74629 SKEWNESS 2,83

RANGE 80,808 MINIMUN 20,000 HAXTMUM ‘108,000

™ 9732,000 :

VYALID OBSERVATIONS « 16 ¥ ISSING OHSERVATIONS = [}

® m G B W R woEmEww T AW @A E S E A A S e T ge U es L WS E N B W MNeEmE e e ® &S @ W W g =

VARLAHLE VaR23S #SD5 UPOATE FREQUENCY

HEAN + 14992 STD ERROR 0e222 STD DEV 108

VARIANCE 1.134 KURTOSIS =] akkB SKEWNESS 0.309

RANGE J.500 . MINIMUM 04500 MAXIMUM %0000

SUN 45,000

VALID OHSERVATIONS = 23 pISSING OHSERVATIONS - 89

B o B emw e w B Em e E P YW e D e DT E S B B ST AE T R R g R S e W eSS e R e W R Weee e g e

t

VARIAGLE VaR269 PRODUCT LEST=YEAR STARTED

HEAN 1956,328 STh ERROR 2.680 STD DEV 24.8%

VARIANCE 617,705 XUR10SIS T:253 SKEWNESS =2.27%

RANGE 136,000 MININUR 18462000 MAXIMUH 1982.000
168246,000

VALID OBSERVATIONS » a6 NISSING OBSERVATIONS - 28

'--F-.--------..--------‘.-Q-----.‘.---------.‘-“-----.

VARIABLE vaR271 MATERIALS LIST=YEAR STARTED

HEAN 1965,048 STD ERRODR ) #4285 STD OEV 13.529

VARIANCE 183,022 XURTOS1S =@e769 SKEWNESS 9,630

RANGE 52.000 NININUN 1930.000 NAX IMUN 1982,000

SUN 163999,000 .

'_ll.lo OBSERVATIUNS » 83 P1SSING OBSERVATIONS = 2%

v
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969400004V

SURVEY RESULTS
FILE SURVEYA (CREATION DATE = ¢1/1%/03)

SUBF JLE sGra8 Ss1v028 SPISTAIR  S2001500  SSOT0200 S TSOM
VARIABLE VaR296 & EMERGENCY StTE

NEAN 99,963 STD ERROR 20,195

VARIANCE 65185,789 KUR1QSIS 39.197

RANGE 2000.000 MINIHUM 0r¢

S5uM . B197.000

VAL 1D OBSERVATIUNS « a2 -

HISSING OBSERVATIONS

o e m 8w P e E e e e S ee e E s e " e e w s ueow

VARIABLE VAR297 # ALL EMERGENCY

MEAN 159,091 SYD ERROR 38.136
VARIANCE 109075,719 KURTOS 1S 14.689

RANGE 2089.000 - MINIMUN 80

SuM 11992,000

YALIO ODSERVATIONS - % HISSING OBSERVATIONS

- e R L e o e aEw e Y 8 N e e m A, w T e e s w e

VARJABLE VvaRlel HEALTH AULDIT=YEAR STARTED

ME AN 1975,206 S10 ERROR d:.176
YAR JANCE : 49,972 KURTOSTS 3,356
RANGE 32,000 MINIMUM 1950.000
$UN 134314,000

YALL0D ODSERVATIONS - (1]

#ISSING OHSERVATIONS

B a5 e e e e e eE S G e mw . e e P aoe D AS % awaw

VARLABLE vaARI02 HEALTH AUDTT=-FREQUENCY

L) . 1.24) STD ERROR 0.477
VAR IANCE 0,392 KURTDSIS 355
MANGE 3.080 HINTHUM 0.200
UM 83,308
MISSING OMSERVATIONS

YALID OBSERVATIONS = 67

W OW O Ge W W B B Gl N e bed i Gd Ul sd Gl bed T

"1 719783 PaGt B.15
Sniss
STD pEV 255.31%
SKEWNESS S.1313
MAXINUM 2000.800
»

- e e e S e W w0 e W S e
STD DEY 330.264
SKEWNESS 34539
RAX UM 2000.000

”

L 1)

- - - -

45

S'D DEV 8.40%
SKEWNESS wlo 701
HAR IMUM 1%982.000
StD DEV 00624
SKEWNESS le48n
MAX INUM Agl000

e gt -

—— -




169500004V

—— wel  MAN WM MAS AU WS BN NN eam MO TR S M faay Awa TR
SURVEY HESULIS . ' 01/719/83 PaAGE  R.16

FILE  SUNVEYA (CREATION DATE = 017397623} -
SUBFILE  SGI20 S17028 SPISTOI8 S200T508  S5070200°  SLTS0M SMISS

VARIABLE vaR309 ENV AUBIV~YEAR STARTED

NE AN 1977,.506 STD ERROR f.40¢ STD DEV" . 4,810
VARIANCE 16,565 KURIOSIS 1264 SKEWNESS e1s258
RANGE T HENTRUM 1964,008 MAR THUM 1902.90n
SUM 138431,008

VALED OBSERVATIONS « 1] MISSING DESERVATIONS = &2

-----.--cl.-----.---.----.--.---d.-.------..-----.—--..

VARBADLE vaH))le ENV AUDIT-FREQUENGY

NEAN 1.2 SYD ERROR 1.999 STD DEV 0.79¢
VARIANCE 0,623 KuRtasts 3.831 SKEWNESS Lbt6
RANGE 3,900 HINIMUN s.100 HAXTMUM 4.000
Sim 04,006

VALED OUSERVATIONS o 64 MISSING VBSERVATIONS = 48

e




86900004V

SURVEY RESINLTS

FiLE SURVEYA
SUBFILE SsGI20

VARLABLE VaR3II9

HEAR 11525
VARIANCE 3050,151
RANGE 531.000
SUM 1083,374

VALID OHSERVATIONS =

sit020

%

(CREATION DATE = 01/19/8))
SPISY018

S20071500

s5010200

1981 ~10T2L CAPITAL-MILLIONS 178185

STD ERROR 54696
KURTOS1S 86,691
MININUM Be®

MISSING OHSERVATIONS

- a0 ¥ W W WD D e S e DO DR e O e e e aae ™SS w e e w

VAHIABLE VARI40

MEAM 3,196
VARIANCE 243,312
RANGE 1aS.080
SUM 149,217

VALID OBSERVATIONS «

92

AIR=1981 CAPITAL-RILLIUNS 198118

STD ERROR le626
Kurlosts 750854
MINTMUN 0.0

FISSING OBSERVATIONS

VARIABLE van]Al

MEah 6.540
VARIANCE 1326,693
RANGE 340,000
SuM 602,450

VALID OBSERVATIONS -

WATER=190] CAPITAL-MILLEONS 198185

STD ERROR 1.797
KURTOSIS 87,554
MININUM (2]

HISSING DUSERVATIONS

- om ™ e @ A MG e R 6 T D e e e em e T g W R ® e e o=

VARBABLE VARI42

MEAN 1.237
ARJANCE 17.568
ANGE 38,900
UM 112.611

PALID OBSERVATIONS =

91

SOLID WASTE«1981 CAPITAL~MILLIONS ]9018S

STD ERROR 0,439
KURTOSTS - 61,379
MINIMUN 0.0

vISSING DBSERVAT[ONS

L A I I T I T T S S

M Gnl B @S S8 e WE e S G O ME M PR Ux e BB e
- .

SLTSOM

]

al/720/43

sTD bEy
SKEWMESS
MANIMUN

STO DEV
SKEWNESS
MAXIMUM

STD DEV
SKEWNRESS
MAK JHUN

STD DEV
SKEWNESS
HaXTHUN

P26t

58,220
%.15)
$31.0080

- -m e e o

15,59
[ PL] 1]
145,000

~ e.e b as

36,424
%.257
348,000

4:19n
T 151
308,000

B.17




669400004V

SUHVEY HESWLTS

FILE SURVEYA (CREATION DATE = §1/19/83)
s11028

SUBFILE SGI28

VARIABLE VAR3&)]

MEAN 10,852
VARIANCE 3013),705
RANGE 558,000
SUM 95,057

. VALID OBSERVATIONS

S2001580

§5830200

1988-TOTAL CAPITAL=MILLIONS 19808S
STD ERROR * 5.836

Bhea50
8.0

MISSING OBSERVATIONS

T oW & S e W e e e e E e Y S om S S W S e e P AW SN Y e

VARIABLE VaARI44

MEAN J.004
VARIANCE 217.999
RANGE 134.008
Sl 330.619

VALID OUSERVATIONS «

AIR<1980 CAPITAL=NILLIONS 190035
STD ERROR 1,556

10.156
[ 1Y ]

MISSING OUSERVAT10NS

- . EmoEmeen e e R eSS S n G A a e n s e g eSS g -aw

VARIAHLE VARISS

MEAMN . 6,042
YARIANCE 1327.522
RANGE 346.800
sSuUm 563,736

VALID OHSERVATIUNS =

WATER=1988 CAPJTAL-HILLIONS 1980SS
STD ERROR J:84)

87996
0.0

MISSING OUSERVATIONS

. e @ EaEEm R e S S S RW T W e RN R e w e P o e WS % m mae

VARJAHLE VAR

MEAN 1.087
VARIANCE 17.779
BANGE Ja.oos
SUN 92.427

VAL{D OUSERVATIONS -

SOLID WASTE~]980 CAPITAL-MILLIONS 19003S
ST0 ERROR 04457

12.028
[ I )

PISSING OBSERVATIONS

SLTS0N

€1720/783 PaGE B.18

SKISS
STD OEV 58,061
SKEWNESS 9.00s
HAXTMUM S18.000

23

w e m W e ww® S e g

sSTD DEV 1he 765
SKEWNESS 8,035
NARTNUM 1340000

22

22

27

STD BEV 36,435
SKEWNESS 9332
MAXTMUH 3464000

-

sTh OEV &. 218
SKEWNESS 8.203
MAK IMUMN 30,800




00£+0000dV

SURVEY RESULTS T 01720703 Ps6E B.19

FILE SURVEYA [ICREATION DATE = 81719783}

SubF JILE SG128 sito28 SPISTCIR  $S26081508 85010260  SLTSMM SMISS

VARIABLE vaR3s? 1979-TOTAL CAPITAL-MILLIONS 19793S

NEah 10.927 STD ERACA $.365 stD DEY 50,301
VAREANCE 2533.252 KuUR10SIS 83.175 SKEMNESS 92,804
NANGE 471.008 NINIMUN 6.0 ) MARTFUN 471.00s
* UM V26347 .

VALID OUSERVATIONS » ao PISSING OUSERVATIONS = 24

L R I . . B I I R I I O L T P T Y N I S-Sy SRy )
VARIABLE VAR]AD AIR=1979 CAPITAL-MILLIONS 19790S ’

HEAN 3,827 STD ERRQOR 1:457 . STD DEV 13500
VAREANCE 182,454 . KURTOSIS 69,288 B © SKEUNESS 8.00q
RANGE 121,000 MINIMUN 0.0 MAXTHUN 121,000
SUM Jod.280

VYALID OBSERVATIONS = , A6 HISSING OBSERVATIONS - 26

B e e meese % E e Em R E S SN D S ® 88 o ® e RS S e E G S @M e owe T WO B e S w08 g ™

VARIABLE VAR3I49 VATER=IS79 CAPITAL-MILLIONS 1979s8S

MEAN 6.079 STD ERROR 3,569 STD OEV 13,014
VAR [ANCE 1089,956 KURT0SES B2,00) SKEWNESS 9.029
RANGE 306,800 HINIMUN 040 HARTMUM 306,000
SUK §22.192

YALID OUSERVATIONS « s VISSING OBSERVATIONS - 26

.-.-------.--------.q-c.nq‘-.dclﬂ-------.—..-.--.-C-...'

VARIABLE  VAR2IS® SOLID WASTE=(979 CAPITAL-MILLIONS 197988

P AN 1.200 $ID ERROR 0547 SYD DEV 5.8l
VARTANCE 25,141 KURTOS 1S 65,213 SHEWNESS T.71
RANGE 44,800 MEININUM 0.0 MAXEMUM 442000
SUM 108,176

YMID OUSERVATIONS - 1% . VISSING OUSERVATIONS « 28

lunmnu-uu-s-—m-nuunv

D —




10£50000dV

wead yeomn W WNN WO WHE R JFN PR v S S A TR Ty S AR San SR

SURVEY RESULTS

FILE SURVEYA
SUBF ILE SG120

VARIABLE vaR3SI

MEAN 10,06¢
VARIANCE 2298,1301
RANGE 432.000
Sum 828,675

VALID OBSERVATIUNS -

sivoza

{CREATION DATE = 91/1978))
sSpIST01A

S20071500

sSe10200

1978<-TOTAL CAPITAL-MILLIONS 1978S

STD ERROR 5:294
KuRtQSIS 76,639
MINIMUM .8

¥ISSING OUSERVATIONS

"» e B S A RS PR e Y D W R D S E e ® % N e W ® g9 e %" aaa=

VARIABLE VAR3IS2

AIR=1970 CAPSTAL-MILLIONS 19788S

STD ERROR 1575
KuRlos1S T6:164
MINIRUN L 1 ]

MISSING OBSERVAY[ONS

w M W om W & m W ® TS N W e w ® A o ® g a e g e

HEAN 3.4
VARBANCE 200,002
RANGE 125,000

SUN 268,422

VALID OHSERVATIONS ~ a8l
VARIABLE VvaARISI WATER=-1978
MEAN 6,006
VARTANCE 931,078

RANGE 274,000

SUN 492.973

YALID OUSERVATIONS ~ .1}

CAPITAL-MILLIONS ]197083S

S0 ERRORN 392
KURTOSIS 16.826
MINTHUM 940

MISSING OUSERVATIONS

- .S e ST aw @ N e W E P T P e e e ® o RN ® A e

VARIABLE VaRISS

HEAN 0.863
VARIANCE 14,611
RANGE - 33.000
Sum 67.302

YALIL DHSERVATIUNS -

kL

SOLID WASTE~)978 CAPITAL-MILLIONS 1970385

STD ERROR 0:.433
KURTOSIS 67,074
NINtMUD a0

PISSING DUSERVATJONS

»

SLrson

L]

0120783 PaGt  B.20
SHISS
sSTD DEV 47,98
SKEWNESS 0.630
HARSMUN 432.908
k| |
- -eeeme e Ee "o ne e g
S$T10 DEV 14.17
SKEWNESS 8154
MARIMUN 125,080
an
- ® ® ® = ® O W W % P B S B¢ e
STD DEV 3e.527?
SNEWNESS G.664
MAXTNUN 274,008
n
- - e e eEe ®aD e .Y e O ®
SY0 DEV 3.823
SKEWNESS 7.959
NAKINUN 33.00n
34




20£+0000dV

SURVEY HESWLTS

FlLE SURVEYA (CREATION DATE = 91/99/83)

SURFILE SGT29 $17T028 SPISTOIN S20071s60 SSO10288 SLTSEM SMESS
VARLIABLE VAR3SS 1977~TUTAL CAPITAL=NILLEIONS 19775S
nEan 11.074 STD ERROR Sel92 STD DEV 60,028
YARJANCE 2192.5498 KURIOSIS 69.404 . SKEWNESS S.139
RANGE 400,000 MINIMUM (M) MAK ThUM " 480.000
S 863,177
YALID OUSERVATIONS «~ 18 PISSING OUSERVATIONS = 34
.q-----—------ﬁnnnnnnon--.-.--.------....-....--.-.-.-
VARIAGLE VYARIS6 AIR=1977 CAPLTAL-MILLIONS 39708S
nkan 34412 %10 EAROR 1658 STD OEV © 144458
VARIANCE 208.947 KURIQS 1S 86.060 SKEWNESS T+970
RANGE 1240000 MEINIMUM 0.8 HAXINUM 12440080
SUM 259,275 . .
VALID OHSERVATIONS « 76 vISSING OBSERVATIONS = 36
.-----.--...-Q.-.-.-.----...‘.-..'--'--.------....-..’
VARIABLE VAR3IS? WATER=1877 CAPETAL-MILLIONS 197783
MEAK T.448 STD ERROR 3.423 ST0 OtV 30,936
VARIANCE 902,141 KuR1051S 65.878 SKEWNESS T«874
RANGE 258,800 HINIMUN [ 1Y ) MAX THUN 258,000
SUn 372,853
VAL ID OBSERVATIUNS = " PESSING OBSERVATTONS - s
VARIABLE VARISS SOLED WASTE=1977 CAPITAL=MILLIONS 197758
MEAN 9,648 STD ERROR 0.354 $70 OEV Jebd9
YARJANCE 419 KUriosis 654286 SKEWNESS . > T.899
RANGE 26,800 HINIMUM [ 11 MAXIFUM 26.000n
SUM 48,366
VAL LD OBSERVATIONS = s PISSING OBSERVATIONS = »

i S TN u W aw R S O O O 4m s E W Bl W b

sls28/083 PaGE 3,21

*




£0.Y00004V

-mwﬂ_“ﬂuﬂ“”ﬂn_~“-~~~

SUHVEY WESILTS ' o1/20/8) PaGE 3,22
FILE SURVEYA (CREATION DATE » 01/19/23)

SUBF ILE sSar24 Ssirvozb SPISTOIR S2e01500 S50TU280 .SLTSOM Sulss

VARIABLE VaARISY 1981-TOTAL ORM-MILLIONS 192195

MEAN 4,071 ST1D ERROR 3.392 $T0 OEV 32.807

VARSI ANCE 1981.5217 . KURtasis 37.51% SKEWAESS L LT Y]
RANGE 265.000 : MINTHUM 8.0 HAXTMUM 265,000

SUM 1322.641 .

VALID OBSERVATIONS = 9% . MISSING OUSERVATIONS » 18

-emeE R e m® S ¢ S % e A ® S %Y EE e e e e 9T S R g 0 mE N R Y P e wE ® G m D P e B oaw
VARIABLE VaR)6® AIR=1981 OLM<-NILLIONS (%813S

MEAN 3.634 STD ERROR 04911 STD DEV 8.597
VARIaNCE 73,900 KUR10SIS 23.845 SKEWNESS 8543
RANEE 56,000 MININUGM 8.0 BAXIMUN $6+800

SUM 323.412

VALID OBSERVATIUNS « " MISSING OBSERVATIONS » 23
--------..---.C-.-n---..-------’.-----------Q....‘.----.
VARIABLE VaARJ61 RATER=198] OLM-MILLIONS 1901%S

HEAM 5,943 . STD ERROR 2.090 STD DEV 20,011
VAR[ANCE 490,669 KURTOSIS 57.786 SKEWNESS Tol&p
RANGE 176,000 HINEHUH 8.0 . MARTMUM 176,000

SUM 631,770 .

VALID OHSERVATIONS - L] | HISSING OBSERVATIONS « 21
----u--0-----—..------Q-..ﬂ-.--;------..-...----..-.Q-
VARIABLE vaARI62 SOLID WASTE=~]198] ORN-HILLIONS }9BIIS.

HEAN 2,762 . STD ERROR G.614 STD OEV S.09p
VARIANCE 36.69) KURIOSIS 17608 SKEWNESS J.928
RANGE 35.608 HINIKUM 0.0 MAXTPUN 35,600

SUN 256,110

VALID OUSERVATIONS = 92 - PISSING OHSERVATIONS - 20




$0L¥0000dV

SURVEY RESULTS ) ' e1/29/83 PaGt 5.23
FILE SURVEVA (CREAVTION DAYE = 031/19/80)

SUBDF ILE SGI2H S17028 SPISTOID S2001500 SS5810200 SLTSOM SMISS
iumuuu VAR38] 1980-TOTAL OKM-NILLIONS 198085
HEAN 13,366 STD ERROR Je 342 STD DEV 31,532
VARIANCE 994,274 KyRIOS1S 169 SKEWNESS 5677
RANGE 250,000 , . MININUN 0.0 MARTNUM 259.00n
SUM 1189,592 .
VALID OUSERVATIONS a9 PISSING ooszun)lous - 23
.‘-----.---.‘..-.-.-----.---.-“'—'-.--.------..-..-..-...
VARIADLE VARIOH AIR=390¢ OLM-MILLIONS 1980%S
NEAM 3,180 ST10 ERAOR 0,960 STD DEV [N 1Y)
YARIANCE 18,277 KURTOSIS 2lebl) SKEWNESS 4317
RANGE 57.000 MINTMUN Cel MAXIPUM 57.008
sun 3184585 .
VALID OBSERVATIONS « es NISSING OUSERVATJONS = 27
.-.-Q---.-.-....-.---‘..."..-.-;.-.-’..--.--..’-..-..
YARIABLE VARIGS . MATER=1980 OLN-MILLIONS 1%003S

© WEAN 6177 STD ERROR 24026 STD DEV " 18.092
VARIANCE 357,014 KURTOSIS 54,046 . SKEWNESS 6.78%
AANGE 162,000 MININUM 0.0 MAXINUM 162,000
Suw 589,563 !
VALID OUSERVATIUNS « ar MISSING OUSERYVATIONS - 25

VARIABLE vaARJ&6 SOLID WASTE=1980 DLMN-MILLIONS 19808S

HEAN 2.520 ST0 EAROR 0,628 STD DEV 5,823
VARIANCE 33,888 KURIGSIS 24,167 SKEWNESS , 44604
RANGE 3%.000 MINIMUM 0 MAXTMUM 3%.000
SUM 216,685

- 26

VALID OBSERVATIONS = aé MISSING OUSERVATIONS




S0L$0000dV

i

s emmdh ompum maak UNBR WAWN Ntowa TUW DN N Wam Sm aam

SURVEY RESWLIS

FILE SURVEVA
SUBF ILE SGT12B

VARIABLE vaR3a?

HE AN 11. 748
VARTANCE 149,937
AANGE 213.000
SUM ' 998,392

VALID OBSERVATIONS «

S17028

{CREATION DATE = 01/19/83)
SPISTOIB

5200715

STD ERROR
KURIGSES
MINIMUM

[ 1] $54T0200

1979=TOTAL OLN=MILLIONS 197935

24970
3S5.598
[ I ]

MISSING OUSERVYATIONS

@ . e S oewmee®ae e % E e m D E e W e e e ® o s 8 s e

VARIABLE VARIGE

HEan J.072
VARIANCE 53,407
MANGE S0,000 -
SUM 258,072

VALID DHSERVATIONS «

84

ATR=1979 OLM=NILLIONS 197958

STD ERROR S.71%8 -
KURTOSIS 24.576
MINIHUM 0.0

¢ISSING QUSERVAY JONS

. W W W e PG G g B e T O T o W e =N e o " D aawe

VAHIABLE VARI6Y

MEAN 8,071
VAR]ANCE 265,657
RANGE 137.000
SUN 5220095

VALID OBSERVATIONS ~

[ [ ]

STD ERROR
KURIOSIS
NINInUM

NATER=1979 DLH~-MILLIONS ]19798$

1758
49.933
[ 11 )

MISSING OBSERVATIONS

» O W @ e e R e e W ® % Y e OB g S s ® g PP WA s e w

VARIABLE VaRITD

_ MEAN 2,032
VARIANCE 23,604
RANGE 33.200
SUN 168.621

VALID OBSERVATIONS =

L k]

SOLID WASTE=1979 OLM-MILLIONS 1979%S

STD ERROR 0,511
XURIOSIS 21120
HINIMUN 0.0

PISSING OBSERVATIONS

SLTS8H

e)/24/8) PaGE n.24

SHISS
STD DEV 27388
SKEWNESS L P11
HAKTMUM 213000

27

‘-'.ﬂ.-...-.;‘---.

s1D DEY Te31s
SKEWNESS 44501
MAXINUMN 50.000

20 ;

26

- - . v S 86 ® 9B P e g w
.

SI0 DEVY

SKENNESS 6ehés
MAX UM 137040
S0 DEV 4,0%
SKEWNESS 4e908
HAXIMUN 33.208

SN SR fEER @ Aes e




PaGE  B.25

SURVEY HESWLTS ' e1/2e/78)
FILE SURVEYA (CREATION DATE = 91/19/83) . )
SUBFILE  $GT28 sitoze SPYSTOLE 52001500 SSOT0200 SLTSON SHISS
VARIABLE vaRaTl 1978-T0TAL OLM~MILLIONS 19783S
MEAM 10,502 STD ERNOR 2.90) STD DEY 2547
VARIANCE 648,816 KURIOSIS 314452 SKEWNESS %.09s
RANGE 187.000 . HINIMUM 0.8 MAX INUN 187.000"
Stm 808,65]) .

" WALIO OUSERVATIONS = " #ISSING OUSERVATHONS - 38
d v & ® o aw e E RS G e e e e YW W e ® e D e T G P e T DD B W W Ow e B E R T W a® e g ™
VARSABLE VARAT2 AlR=1978 OLM-NILLIONS 19783S
MEAN T 2643 S10 ERROR .793 STD DEV S.07> .
VAR JANCE AT.222 . KURTOSIS 26.02) SKEWNESS 40827
RANGE 47.000 HINTHUN a0 MAKIMUN 47000
$uM 198.261
VALIO OBSERVATIONS = 75 NISSING OUSERVATIONS = 37
;-..---‘-—.-----.--‘-.--..---------4-‘-.----.......--.-
VARSABLE vaR3?73 WATER=1978 OLN-MILLIONS 19783S
MEAN §.578 S10 ERROR 1.707 STD DEV - 14.900
YARIANCE 224,410 KURTOSES 42,764 SKEWNESS 64009
AANGE 118,000 HINIHUMN 0.8 MAXTMUM 118,000 .
Sum 429,310
YALID OUSERVATIONS « n HISSING OBSERVATIONS - as
.o.a-----..---.-------.'----.--D.--u----.-.-.----vbﬂ.uuq
VAREABLE VARI74 SOLID WASTE~1978 OLM-MILLIONS 19783S
MEAN 1.862 STD ERROR e.51? STD DEV 4.4077
VAR]ANCE 20,040 KUR10S1S 24.400 SKEWNESS AeT08
RANGE 29,000 MEINIMUM 0ed HAXIMUM 29,000
UM 124,054
VALID OBSERVATIONS = s PISSING OUSERVATIONS - ar

9000004V




L0L$0000dV

SURVEY RESULTS

FILE SURVEYA
SUBFILE SG128

VARTABLE VARI?S

NEAN 9.216
VARIANCE S68.89%
KANGE 180,008
SUM 691.225

VALID OUSERVATIONS =

— ——— ety S

sitoza

s

(CREATION DATE = g1/19703)
seistos

1977=-TOTAL DLM-MELLIONS 19772S

§20071500  S5010200 SLYS0M
STD ERROR 2728
KuRloSI1S 37.527
NENDPUM 0.0

MISSIHE OBSERVAT TONS

- W B W W P WM EmEEwm AP R E - B e YA o P g BB W M Owoa ow e

VARLABLE VARITS

MEAN 2:34%
VARIANCE Al.219
RANGE 47.000°
SN 171,500

VALID OHSERVATIONS -

(2]

AIR=1977 OLM-MILLIONS 19778S

SY0 ERROR 0769
KUR1OSIS i2.110
MININUM 00

NISSING OHSERVATIONS

B & & ® @ Wm W Em S SN P ST W B E S e wmww e S o BT e W Ow oW

VARIABLE VAR3IT?

MEAK 4,886
VARTANCE ise,58]
RANGE 109,000
SUM 366,420

VALID OBSERVATIUNS -

5

WATER=1977 OLM=MILLIONS 197733

S1D ERRORA 1506
KUATOSIS 45.826
MEINTNUMN 00

MISSING OBSERVATIONS

- & ® e ee R e e DR R E WD S8 S W ee s e oy e Y ® P E e o weam

VARIABLE VARI?S

HEAN 1.4%)
VARIANCE 17.232
RANGE 25.480
SUn 106.051

VALID OBSERVATIONS -

1

SOLID WASTE~}977 OLM=MILL FONS 197733

STD ERROR [T 1Y
KURTOS IS 26.85)
He

MNINTNUM

#ISSING 0BSERVATIONS

i

sl/28/82

%} J

- e - e

”

SID DEV
SKEWNESS
MAXRTMUN

PAsGE B.26

23.60)
S.6405
180,000

STD DEV
SKEWNESS
HAXTHUN

$:57,
5.30e
47,804

STD DEV
SKEWNESS
MAXEMUM

- . o @ & Wm S @ g v W g =

$T0 DEV
SKEWNESS
HARTMUN

4.1%%
5,081
25400




80£$0000dV

SURVEY RESWLTS

FILE SURVEYA (CREATION DATE = 01719783

SUBFILE  SGT2W s11028 SPISIOIE  S2001500  SS8I0200  .SLYSOM
VARIABLE VAR3I?9 TOTAL STAFF-1901)

i an 92.608 STD EAROR 28,024

YARIANCE T1466.018 KURIOSIS 59,718

RANGE 2370.000 HINIRUM 0.0

S 8427,100

YALID OHSERVAVIONS -

L L T L i R T IS I T R

VARIABLE varyao

MEaM 20,605
VARIANCE Nor.202
RANGE 450,000
St 1820400

VALID OBDSERVATIONS »

;...-.-.-‘.-‘-'-h-ﬂ

VARIABLE vaRrast

MEAN 43,033
VARLANCE 25078,7152
RANGE J450,000
SUM 395,000

VALID OHSERVATIONS =

VARIABLE vaRie2

MEAN 19,038
VARTANCE 61112
RANGE 450,800
Sub ina,reo

"vALID OUSERVATIONS »

AJR=1981 STAFF

WATER~1981 STAFF

90

¥ISSING OBSERVAYIONS

STD ERROR 5,942
RURTOSIS 41,802
MINLNUM 0.0

*ISSING UBSERVATIONS

- o @ ®m e ® e e e =

STD ERROR 16,792
KUR10SIS 724826
MINTHUN B0

MISSING GBSERVATIONS

- > e e eew ® g e wmE® O o mew

SOLID WASTE«1981 STAFF

STD ERROR §.927
KUR10S15 45,244
HINIMUM L 21

¥ISSING OBSERVATIONS

03729/83

SMISS

24

22

STD DEV
SKEWNESS
MaX 1M

- - - @ ® &

STB DEV
SNEWNESS
RAKTMUM

STD DEV
SKENNESS
MAXTMUN

" sto DEY

H44

SKEWNESS
HARTNUN

R e

Past .27

267307
. Tollw
2370.000

15, 14>
5.9¢7
A%50.00n

.
- & 5 ® P S aw

159,307
8.12¢
1460.000

$6.224
S4305
460.000

Lt L et e b 5 L bt bd et bod b bd b e bid  bmd
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SURVEY RESULTS . '

/Mmoo

FILE SURVEYA {CREAVION DATE = 01/19/83) ;
SUNFILE SGl28 511020 SPISTOIS  S200T%80 SS8TU200 .SLTGOM
VARJABLE VARIAD TOTAL SIAFF=)979

NEAM 91.504 ST0 ERFOR 318
‘ARFANCE B8264%,14) KUR105IS 59,103

RANGE 2490.000 MINTMUN 840

SUM 1777.808

VALID OBSERVATIONS ~ 85

v ISSING OHSERVATIONS

LAR R AR o 22 L BN 2 R B BN R BN BN N N R NS T T I U I

VARJABLE VaW3B® AIR~1919 SIAFF

CE JITE 440 KURTOSES
RANGE 1560.008 MININUM
SN 3136.100

VALIB OHSERVATIONS = 8

ta.502

rISSING DBSERVATIONS

- s eSS e ww R RO RS @S %S AR e e e ® oAy EE me e % e

VARIAMLE VARIES WATER~1919 STAFF

HEAN YWY STD ERROR 19,047
VARTANCE I0475.440 L KURIOSTS 18.502
RANGE 1560,0808 NINTHUN 0.0
St 336,100
¥YALIO OBSERVAYIONS = (13 vISSING OBSERVAT JONS
Q---.--‘--------.--aocnoon-.qhﬁunonq
o ey IDe WYY 0 A Ve
a?m“ VARJBG 2,5 SOLID MASTE=~1979 STAFF % L

s e <, 800
MEAN ' 15997 STD ERROR 6.028
VARTANCE 352,512 KURIOSSS 39.102
RANGE - s Y 420,000 MINT MM 8.0
508 1427.400
VALID OUSERVATIONS = o

VISSING OUSERVATIONS

sis20/83 PaGE B.2G
SNISS

STD DEV 28T A5
SKEWNESS Vo220
HAXTRUN 2490.080

27

SKEWNESS 8112

MAK [ MUM 1560,009

2a
SID OEV 174,572
SKEWNE SS o.l12
HAN INUM 1560,800

28
-." M LY et
! vt..v. [
‘M .
ST0 DEV §$%,25¢
SKEWNESS 6,806
MAKTIUN 428.%0

28 :




01400004V

SUAYEY RESIK. TS

FILE SURVEYA (CREATION DATE = 0)/19/80) .
SUBFILE S6T128 sivozb SPYSTOIB S200158¢ 55010200 .SLTSOM
VARLIAGLE vania? TOTAL STIAFF=1977

ME AN 01.34% STD ERROR 27.993
VARIANCE 63878,9467 KuRIOSIS S6.016

RANGE 2138,000 HINIMUM L 1

S 6589,308

VALID OHSERVATIUNS = [ 11

YARIABLE VARIBE AIR=1917 STAFF

ME AN 10,694
VARIANCE {1t - - 3927,907
RANGE 526,008
Sun 1858, 100

VALID DUSERVATIONS = Ll

. W ® E e S e e SR A Y e® e

VARIABLE VARIMY WATER=)OTT STAFF

HE AN 38,121
VAR LANCE 19011.684
RANGE 1198,000
Siin 3049,700

VALID DBSERVATIONS - s

VARJABLE VARIYO

¢ ISSING OUSEAVAY TONS

STD ERROR 1,096
KURTOSIS 54,660
MIHIMUN L 1Y

MISSING OBSERVATLONS

ST0 ERROR 15.416
KuyRlosts 61488
MINIMUN .0

MISSING OHSERVAT JONS

- . - e W g m @ G ® 8w W=

SOLID WASTE~1977 STAFF

81720782 PaGt B.29
SHISS

STD DEV 250934
SKEWNESS 7.018
HAX [ UM 2130,000n

31

- 4 & 9 o 6 B W & »H S g = W Y ==

STD OEV 62,673
SKEWNESS 6979
MAXIHUN $20.00n

34

- . W e . e e e e® 8 e,

STO DEV 137.08)
SKEWNESS Teb2s
NAXTHUN 1190,080n
- e W W & » & ® » % O " g w
STD DEV 53.90%
SKEWNESS 6272
HAXTNUN 420,080
r -2

=YY

ME AN 15.4908 STD ERROA 6,026

VARTANCE 2905,402 KURTOS3ES - _ %)25)

RANGE 42D.008 NININUR T 060

SUM 1232,500

VALID OHSERVATIONS - a8 PISSING OUSERVATIONS
med bed  bed A — ——




