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I. INTRODUCTION

Appraisal is an awesome responsibility because it must be predictive
in identification of accident causal factors. When a comprehensive
appraisal has been completed, there should be no major accident potentials
unrevealed in the areas examined; and there should be no surprises when

accidents occur during subsequent operations, if they remain unchanged.

Appraisal constitutes a knowledgeable judgement of the quality of
system performance and, consequently, identifies both system strengths and
system weaknesses. It is based upon a systematic, critical analysis of
monitoring, audit, and other information gathering and processing
practices; and application of appropriate criteria for evaluation of system
effectiveness and program implementation, in accordance with applicable

orders and directives.

Abpraisa] requires the utmost in professionalism. It must integrate
experience and knowledge with systematic quantitative measures. Yet, there
is ample room for the inexperienced beginner to participate. Properly
guided by his experienced mentor on the job in field appraisal, in
preanaiysis of the areas of inguiry, and in formulation of lines of inquiry
(which this manual provides), the beginner participates in a Tlearning
experience of great value, and simultaneously provides useful input to the
appraisal report to appraisee management. Appraisers should never hesitate
to ask for information from technical experts, for there are too many
technologies for any person to understand fully. Use of the guidelines to

good appraisal practices in Appendix A will be helpful to both beginning

and experienced appraisers.

The appraiser must always keep in mind that some of the specific
conditions which produce major accidents are unlikely to be noticeably
present when he observes in the field. However, the appraiser should look
for systemic deficiencies that allow specific accident-prone conditions to

develop and loss producing events to occur. Accurate and meaningful



appraisal is best achieved if the organization being appraised has
auditable measurements of progham performance. Lack of such information is

often a strong indication of program inadequacy.

Systemic weaknesses and defects revealed through use of the Safety
Assurance Systm Summary (SASS) must be evaluated by the appraiser in terms
of potential Environmental, Safety, and Health (ES&H) 1mpact. The
appraiser will find that these effects may range from trivial to
unacceptable risk levels, depending upon the nature of both the system and
the detected problem. The appraiser must make the initial judgment as to

whether to:

(1) Identify the detected defect as trivial,

(2) Specify findings and recommendations based on the available
information, or

{3) Pursue additional risk studies, as necessary, to establish the

true risk level.

The SASS is an evaluative tool to assist the appraiser in performing
the appraisal task. It is useful in systematizing program appraisals,.
audits, and assessments. It can be used singly as the basic appraisal
evaluative method; or can be employed as a generic checklist in meeting
appraisal objectives dictated by specific appraisal orders or directives.
One such application is use of SASS in conjunction with twelve (12)
appraisal factors to be considered in performing DOE appraisals.

Appendix B correlates SASS generic evajuative elements with the 12
appraisal factors of the order. SASS can be applied in similar manner to
any appraisal directive. The broad applicability of SASS results from its
being specifically structured for appraisals; and its capability for
providing a high degree of confidence in objectively and comprehensively
evaluating system performance and developing factually based and valid

recommendations or statements of need. -



II. SAFETY ASSURANCE SYSTEM SUMMARY (SASS)

A. CONCEPTS.

The simple, nine-element SASS (Figure 1} describes the entire gamut of
necessary and sufficient safety system ingredients for a well functioning
safety or loss control program. Use of SASS is congruent with good
management practices and will contribute to enhanced credibility and

effectiveness in ES&H efforts.

SASS is useful in appraisal because observations of specific system
strengths and weaknesses can be systematically assembled to aid in forming
a final judgement of the effectiveness of an organization's safety
assurance systems. The nine elements of the SASS are basic ES&H appraisal
factors. Eiaght of those factors are branched into eleven major program
elements. The ninth appraisal factor, Documentation, is a fundamental
consideration in each of the other eight, as well as in the overall

appraisal process.

There are some desirable safety redundancies in complementary
appraisal factors. At successive stages of decision and review it is
generally better to ask a question twice in different contexts, than to
fail to ask the question at all. There may be differences of opinion on
specific definitions and subordinate program elements, but if there is
agreement on the nine appraisal factors, differences of opinion at lower

levels of detail can be easily handled and reconcilable on a case by case

basis.

The SASS may be used as an aid in performing appraisals at any level:
from evaluation of managerial effectiveness in establishing and
implementing ES&H program plans (management appraisal), to field level
appraisal of an ES&H speciality discipline (functional appraisal), to
similar appraisal activities at the operating level performed by in-house

personnel (internal audits), to ES&H evaluations by program/project offices

(assessments).
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In performing management appraisal, the appraiser uses this SASS
Appraisal Manual to prevent oversights by evaluating organizational defects
which could Tead to accidents/incidents at field operational level.

In performing field level functional appraisals, the appraiser uses
the manual in determining the system defects which have led to observed

safety deficiencies within their specialized ES&H discip]iﬁe areas.

Internal audits and program assessments may have either a topdown

management appraisal orientation or a bottom up functional appraisal focus.

B. SASS ANALYTICAL TREE

The Safety Assurance System Summary, &s shown in Figure 1, is a simple
diagram which arranges safety appraisal factors 1in an orderly and logical
manner. It presents a schematic representation of a dynamic safety model

using analytical tree format.

€riteria for each of the program elements in the SASS tree are
amplified through questions in Section III. The questions should stimulate
additional, more specific lines of inquiry related to the ES&H system or
program being appraised, and may be the springboard for developing more

detailed, discipline-specific appraisal aids for functional appraisers.

€. WORKING WITH THE SASS TREE

Repeated practice and experience in use of the SASS tree will develop
skill and competence in its application. In using SASS, the appraiser will
find that each program element may not apply to every organization being
appraised, and should be marked as "not applicable" when it is appropriate
to do so. It should be kept in mind, however, that most of the elements in
each appraisal will usually be applicable and should be used in rating the
effectiveness of the appraisee's safety assurance system. Further, the
appraiser should not be surprised in discovering that many program elements
should have been in place, but have simply been overlooked by management in

designing and implementing its ES&H program.



D. USE OF SASS IN APPRAISAL

1. Introduction
SASS serves two functions in appraisal:

{1} It reduces the probability of 6ver51ghts in the appraisal process
by setting down the ES&H appraisal considerations in'a logical
manner. It should be noted that the objective of SASS is to
describe a complete ES&H program, whether or not the particular
elements and functions are covered by specific‘orders,

directives, codes, or standards.

(2) 1t provides a standardized procedure for combining appraisal

findings into an overall system evaluation.

This section describes the mechanics of using the SASS diagram to

accomplish these two functions.

2. Qversight Prevention

a. General Considerations

Use of the SASS diagram with this Manual will enable ES&H
appraisers, internal audjtors, and program assessors to
systematically evaluate program performance strengths and
weaknesses, with consistency and without oversights. As
appraisers use the systematic methods and appraisal aids hersain
described, they will also be able to meet four basic appraisa]

objectives.

(1) Determine that ES&H policies and requirements are

appropriately interpreted and implemented.

(2) Evaiuate the effectiveness of their implementation.



(3) Provide management with:
(a) Accurate information on ES&H performance and
(b) Recommendations for performance improvement.

(4) Determine adequacy of ES&H requirements in meeting DOE
policy and goals.

Use of a standardized and widely accepted appraisal method will
further permit objective comparison of appraisals performed by
different appraisers from different organizational levels at

different facilities and organizations.

The actual ES&H performance evaluation is accomplished by
comparing the elements of the appraisee's program or system with
the "checklisted" elements and functions of SASS to determine

actual program status in the areas being appraised.

A simple "adequate/less than adequate" status designation (as
used in MORT ana]ysis)rdoes not give sufficient discrimination
.among the program elements being appraised, so a more detailed,
b-category rating system has been devised (Table 1). Use of this
rating system is not required within DOE, but it is suggested as a
representative method for grading the quality of safety programs
and their constituent elements.

Likewise, the same evaluative procedure for grading ES&H program
elements should be used whether the appraisal being performed is
a management appra1$a1 or a functional appraisal. They differ
only in scope, focus, and depth of evaluation. A1l aspects of
the ES&H program are broadly considered in the management
appraisal; while in the functional appraisal, emphasis is placed
on in-depth evaluation of specific processes and functions within

a designated ES&H discipline. Additionally, more detailed



TABLE 1. SASS RATING SYSTEM

Rating

Criteria for Judgement

Hlll

II2I|

|I3ll

llq_ll

|I5|l

indicates that performance is POOR (no effort has been made 1in
this area}.

indicates that performance is SUBSTANDARD (some efforts have been
made in this area, however, performance is inadequate)} and requires
some immediate corrective acion. Areas of adequate or better
performance are offset significantly by poor performance in other
areas.

indicates that performance is SATISFACTORY (applicabie elements of
this program have been developed, documented and effectively
implemented). Areas requiring improvement are approximately offset
by better performance in other areas.

indicates that performance is GOO0 (more than minimal efforts have
been made in this area and this area has desirable qualities with

only a few minor areas requiring improvement).

indicates that performance in QUTSTANBING. There are no
significant areas of poor performance and there are factors
indicating creativity, ingenuity and initiative and/or excellent
performance.
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specialized appraisal checklists, in analytical tree or outline
form, may be developed to supplement this Manual in specialized

functional areas.
Procedure

(1) Proceed through the SASS safety program elements, item by
item, utilizing the SASS tree and worksheets,the appropriate
questions from Section III, and the rating system in Table 1,

to evaluate each function shown in Figure 1.

(2) Mark the rating for each element on the bottom of the box as

indicated in Figure 2.

(3) Make note of system differences or inhomogenieties in the

following areas:

(a) Differences in opinion among members of the appraisal

team.

(b) Differences in opinion between the appraiser(s)} and

appraisees.

(c) Differences between functional discipline appraisers,
e.g., fire protection, industrial safety, industrial

hygiene, etc.

(d) Differences in geographic and organizational units, e.g.,
plant-to-plant, process-to-process, ''new" processes vs

"otd" processes, etc.
These differences are normally handled in one of two ways:

{a) Combining individual ratings into a consensus or
composite rating by using some measure of central

tendency, i.e., average or median rating, or
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‘ (b) Recognizing the unique factors involved and indicating

the differences explicitly.

Generally, small differences in ratings of program
effectiveness can be reconciled through averaging
processes. This would include minor grading disagreements

between several individuals on an appraisal team,

On the other hand, definite polarization reflecting
differences in risk level from one activity to another
should be dealt with individually. This would include
significant differences between "ol1d" processes and “new"
ones, differences in effectiveness from one ES&H
disciplinary area to another, differences in ES&H emphasis

from one organizational unit to another, etc.

(4) Rollup the eleven individual program element ratings to
appraisal factor level, as illustrated in Figure 3, to

establish appraisal factor ratings.

(5) Transfer the appraisal factor ratings to the overall program
evaluation matrix, Figure 4, and/or rollup the appraisal
factor ratings to the Effectiveness of Safety Assurance
Systems level, Figure 5, to establish the overall program

performance rating.

Consensus or composite ratings at both of these levels are
facilitated by appropriate use of averaging, median, aor

other measure of central tendency. The considerations for
reconciliation of differences discussed previously are also

applicable here

c. Weighting

Present state-of-the-art does not provide adequate information or

guidance on the relative significance of each of the 12 appraisal

11



Management
implementation

X
x|x|xx]x

X X=X
X

{'Policy
A1
| |

Challenging Goals

A2
| | |

Methods, Criteria, Analysis
1 I |

]

Line & Staff Responsibility,
Accountability

| T

A4

Information Fiow
+ A5

Directives and Organization
: | AB

| 1 |

| Services
A7|
! | L
Budgets, Corrections,
Delays
AB|
| 1
Vigor and Example
A9
| | |
Risk Assessment System
AtD
| | |
Breakthrough Program ‘
A1l

Poor

12

INEL-A-15 328

Satisfactory Outstanding

F:ig. 3 Example of basic process rolt-up rating



x
>

‘-I
PR
b

A. Management Implementation X X X
' ox ox

B. Hazard Analysis X X X X X X

N x v
C. Operability X X X X X X X X
D. QOperations X X X X X X X X
X X+ x

E. Human Factor X
x‘ X

F. Measurement X X X X X X

G. Analysis and Communication X X X X X X XX

(2
H. Safety Services X X X | X x | x x X

Poor Substandard Satisfactory Good Outstanding

(a)

Median
E BF H f; Ci CJ f;
| | | | |
| I ! ! !
Poor Substandarc Satisfactory Good Qutstanding
(b) INEL-A-15 329

Fig. # Example of overall SASS roll-up rating

e R

13



vt

SUBSTANDARD

pPONOR

SAFETY ASSURANCE SYSTEMS

SATISIACTORY

GOON
l OQUTSTANBING

EFFECTIVENESS

OF

QUVERALT.

1

L

b};nagern-enl:
fmplementalion
A

Hazard Analysis

1

1

Operations _‘ Human Factor ‘
R S R W 1 E

Operabliity

L}

L_E‘j

Measuramwnl ’)
| { P _F

I._

' RATING SYSTEM
[

POOR OQUTSTANDING
SATISFACTORY

Figure 5 - Effectiveness of Safety Assurance Systems Rating Form

Cammunication

-

Safely Services
1

| H




factors in preventing accidents and controlling losses. The
appraiser or appraisal team, therefore, is normally confronted
with a choice of two ways of dealing with appraisal factor

weighting considerations:

{1) Weight all appraisal factors equally, i.e., do no weighting,

or

(2) Subjectively weight, prioritize, or highlight specific
appraisal factors on a case-by-case basis, as dictated by

the perceived needs of the appraisee organization.

In either case, care must be taken to assure that accident
provocative deficiencies at the program element/subelement levels
are not lost or diluted as ratings are "rolled up" to provide
factor and program ratings. In particular, all "poor" and
"substandard" items should be dealt with on an individual basis,

regardless of the total program rating.

E. Use of Appended Information

Appendix A, "Guideline to Good Practices," presents considerations,

techniques, and advice on conducting ES&H field appraisals.

Additional guidance and specific training concerning steps of the
total appraisal process (i.e., selection, notification, agenda
preparation, inbriefing, fact finding, analysis of facts, findings,
outbriefing, report preparation, appraisal protocol, corrective action

commitment, follow-up, etc.) are provided at five-day DOE Appraisal

Workshops.

Appendix B, "Using SASS to Comply with DOE Order 5482.1A," presents a
matrix and outline which correlates SASS elements with the 12 Appraisal

Factors of the Order.

15



' identifies several

Appendix C, "Guidance for Gathering Informatiocn,
appraisal aids which have proven useful in various applications and
suggests their consideration by safety program appraisers who may find them

useful in their appraisals and audits.

16



[TI. QUESTIONS FOR THE APPRAISER

In applying SASS to ES&H performance appraisal, the SASS appraisal
factors and program elements are evaluated and rated. Then those ratings
are rolled up to establish the total performance rating for the appraisee
safety program or safety assurance system. Appropriately selected
questions can lead the appraiser to collect that information which is
needed to make knowledgeable, factual, accurate judgments of the quality

and effectiveness of the program elements that shape overall system

performance.

Fcllowing are suggested questions to be used with the SASS tree and
worksheets to evaluate safety assurance system program elements and

appraisal factors.
The nine SASS appraisal factors are:
A. Management Implementation
B. Hazard Analysis

C. Operability

D. Operations

E. Human Factor

F.  Measurement

G. Analysis and Communication

H. Safety Services

I. Documentation
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Each of the first eight appraisal facteors is divided into eleven
program elements. The ninth factor, Documentation, has no set of program
elements. Instead, Documentation is considered for each program element
under the other appraisal factors to determine the auditability of its
status. The basic question that needs to be answered is: Is there
adeguate documentation to confirm the adeguacy and effectiveness of this

program element?

Correlation with Department of Energy (DOE) Order 5482.1A apprafsal
factors is indicated throughout this section by the use of asterisks. An
asterisk indicates that the designated guestion is taken directly from DOE
Order 5482.1A guidelines.

A. MANAGEMENT IMPLEMENTATION

Management has the responsibility for risk assessment and reduction,
and for vigorous implementation of ES&H policies and controls throughout

the organization.

Are all the factors of the management system necessary, sufficient,
and organized in such a manner as to assure that the overall program will
be as advertised? Does the averall program represent the intended
fulfillment of the policy statement? If there are problems encountered in
carrying out the policy, are these fed back to the policy makers? *What
are the significant aspects of the E5&H program performance, taking into
consideration management support of the program and the exercise of sound
technical and professional judgment in implementing the program? Is
implementation a continuous, balanced effort designed to correct systemic
failures? Is it generally pre-active rather than re-active? *To what
extent are contract safety clauses, E5&H program plans, codes, regulations,
and directives complied with? The appraised organization should convince

the apprajser that the safety program is effective.
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Al. Policy

ES&H safety policy should be written, comprehensive, applicable to all
organizational functions, consistent with current DCE policy and standards,
made known to all employees, and effectively implemented throughout the

organization.

*How adequately are DQE and ES&H poticies and standards written,
published, transmitted, kept current, and carried out? Is there a written,
up-to-date policy with a broad enough scope to address all major problems
likely to be encountered? Is it sufficiently comprehensive to include
major ES&H motivations (e.g., humane, cost, efficiency, Tegal compliance)?
Is it implemented without conflict? How well is the policy implemented?
How is safety policy communicated to middle management, supervisors,
employees, and technical staff? *How effective is the implementation of

federal, state, and local requirements?

A2. Challenging Goals

The articulation of ES&H goals is reflected in three ways:

1. Broad statements
2. Quantitative risk goals for rates or projected risks
3. Negotiated program goals for a coming year.

Are management goals limited to legal compliance? Are investments in
safety going well beyond the minima of codes, standards, and regulations
commonly authorized? Are there high goals for policy and implementation
criterfia, as well as specific goals for projects? Are the goals
nonconflicting, sufficiently challenging, and consistent with policy and
the goals? Are goals guantified as much as practicable. Are goals

realistic?
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A3. Methods, Criteria, Analysis

Management must describe and analyze the methods and criteria used to:

1. Attain the general mission without compromise of ES&H goals
2. Plan, organize, and measure ES&H performance
3. Resolve ES&H problems and issuves.

Managerial excellence in implementation of ES&H policies and goals is
dependent upon the quality and completeness of criteria used in problem
solving, accident prevention and loss control. Proper analyses and
selection and implementation of control methods based upon these criteria

is fundamental to achieving successful and effective ES&H assurance systems.

Are selective methods used for management 1mp1ementation of ES&H
policy and for reduction of human error? Is a comprehensive set of
criteria used for assessing the short-term and long-term impact of the
methods on ES&H performance? Are schematics and flow charts used to help
define criteria as appropriate? Does management demand that adequate
analyses be performed and applicable ES&H-related countermeasures
examined? Has management taken appropriate action to ensure that ES&H

policies and goals are given adequate consideration in trade-off studies?

Ad. Line and Staff Responsibility, Accountability

. Responsibility for implementation of the ES&H program at each level
and activity in the organization rests upon the cognizant line manager.
Fach line manager should be held accountable for the ES&H performance of

his organization.

*What is the assignment of Jline and staff ES&H responsibilities to the
varjous organizational components? Is there a clear written statement of
ES&H responsibility and accountability? Is this statement distributed and

understood throughout the organization? Is it implemented? Are there
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provisions for assigning and implementing specific ES&H functions to staff
departments in support of 1ine management? Is line management held
accountable for ES&R functions under their jurisdiction? What are the
methods for measuring line management performance? Have Tine managers in
various control chains been systematically measured by ES&H and higher Tine
management to (a) evaluate their knowledge of their ES&H responsibilities
and accountabilities, and (b) determine the support services they need to
fulfill those responsibilities? Is responsibility,'authority, and
accountability clearly delineated in combined operations with others? Is
ES&H performance known to have been an appropriate factor in the selection

and performance appraisal of managers?

A5, Information Flow

Lack of feedback may allow hazards to go uncorrected, and may inhibit
managerial and supervisory attainment of safety goals. The development of
a well structured information flow and feedback system is essential to
effective management of the ES&H program. Cognizant managers at all levels
in the organization require information sensing and display systems which

indicate the status of ES&H program functioning.

Has management specified the types of information it needs? Has it
established efficient methods by which such information is to be
transmitted through the organization? Has upper management provided the
information needed by lower managerial and supervisory levels? Are there
sufficient levels of redundancy or parallel information channels from
independent agencies? *How effective is the system used to keep management
informed? Does management verify information received? How does
management provide liaison, coordination and communication between various
organizational levels with regard to ES&H program continuity? *To what
extent is ‘information flow, on ES&H matters up, down, and horizontally in

the organization to the decision level, made auditable?
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A6. Directives and Organization

It is common to find that organization manuals and directives are
poorly written and pooriy understood. Observation suggests that directives
frequently are strong on control of specific hazards and weak on
preplanning, operational readiness, independent review, system performance
measurement, etc. Also, directives tend to he overreactive to past events
and underactive in identifying and controlling future potentials.
Sometimes, a basic and serious weakness in operating organizations is the

Tack of a clear and meaningful ES&H program description.

The managerial structure of an organization is obviously relevant to
the achievement of its mission. Normally, ES&H goals and policies must be
carried out within the framework of an existing managerial system, whatever
its structure, and whether good or bad. Defective systems should be
identified and repaired, as required, within reasonable bounds of time,

nace, cost and impact.

*What is the structure of the organization and how effective is it in
achieving its mission? Has the ES&H program been adequately described? Is
ES&H policy properly implemented by directives which emphasize methods,
functions, practices, as well as rules for control of specific hazards?

Are directives clear, understandable, and implementable without interface
gaps? How effective is the organizational structure in achievement of ES&H
goals and implementation of ES&H policies. Do management system
deficiencies exist as a result of the organizational structure? C(an these
deficiencies be fixed without undue or unreasonable impact on ongoing

operations or mission achievement?
A7. Services
ES&H performance deficiencies at one level is often mirrored by

related service deficiencies at a higher level. When managers or

supervisors fail to understand and carry out their responsibility for
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effective implementation of the ES&H program, they frequently have not been
adequately trained, supervised, measured and evaluated, held accountable or

provided with needed tools (or aids) and support by their management.

Has management provided the type of supportive services needed at the
lower organization levels? Is there a formal training program for all
managerial and supervisory personnel which addresses: (a) general programs
in management and supervision, (b} specific technologies, (c) human
relations and communications, and (d) ES&H? Are needed service
improvements initiated after accidents, audits, and appraisals? 1Is there
an ongoing program to identify and meet service and support needs at all

levels of management?

A8. Budgets, Corrections, Delays

Early and continuing involvement in budget processes is necessary if
necessary modifications and corrections are to be made, adequate ES&H are
to be built into operations, processes, and facilities, and necessary
studies funded. The Tevel of budget support might be tested by identifying
both recent major authorizations for ES&H improvements, and those other
ES&H projects not authorized or delayed significantly. Delays and
non-authorizations become assumed risks as management knows and accepts

such decisions.

*How extensive is ES&H input to the budget formulation and review
process? *Is the budget adequate not only for the ES&H group, but also for
related ES&H program aspects for which other groups in the organization
have responsibility? Are ES&H program elements implemented in early life
cycle phases of projects? Are decisions to delay ES&H projects or
correction of existing hazards accepted by 1ine management at the proper
Tevel? Do budget constraints lead to cancellation or delay of ES&H
projects, or inadequate retrofits or correction of hazards? Is there a

budget planning document which prioritizes ES&H projects and deficiency

corrections.
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A9. Vigor and Example

Management vigor and example, though often difficult to measure, are
essential to successful managing of ES&H programs. They are usually
reflected in the ES&H awareness and commitment of subordinates and the
attitudes and priorities which workers exhibit in performing their work

tasks.

Have top managers demonstrated their interest in ES&H through personal
involvement? Is top management's concern for safety known, respected, and
reflected at all levels? Are instances of management vigor and example
systematically recorded by the Safety organization? How much visibility do
safety policies and goals receive? *To what degree does management show
interest, initiative, and participation in development, implementation, and
enforcement of ES&H policy? *To what degree is management active in ES&H

aspects of ongoing operations?

Al0. Risk Assessment System

The primary objectives of a risk assessment system are to provide a
manager with the information he needs to (a) assess the ES&H risks,
(b) determine which can be eliminated or controlled, (c¢) evaluate the
residual risks, (d) identify the residual risks which are acceptable, and
{e) take appropriate action on those residual risks he finds unacceptable.
Secondary objectives of risk assessment are to (a) provide comparative
evaluation of two or more units or alternatives and (b) provide development

and evaluation of methods supporting the hazard analysis process.

Is a risk assessment system implemented? Is it responsive to the
needs of management? *To what degree is management active in making risks
decisions? Does the risk assessment system receive adequate support from
technical information systems? What are the accepted risks of the - _
organization? Are risks accepted by people who have management-delegated

authority for risk acceptance? Are their risk acceptance decisions within
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the scope of their authority? Has the organization utilized the SSDC Risk
Management Guide5 or similar aids in setting up a risk assessment system

and making risk acceptance decisions?

All. Breakthrough Program

Breakthrough is a change in attitude; a change from "that's the way
we've always done it," to a significant reduction in risk. The approach to
breakthrough should be organized so that it can be systematically
measured. The system approach clearly implies that short and long range

goals have been established for safety.

*To what extent do long range organizational plans include ES&H
goals? What ES&H performance improvement goals have been set and met
within the last five years? Are resources spent in areas where greatest
risk has been assessed? ™How adequate are expenditures of available
funding provided to meet ES&H needs? *How well does the organization

compare with similar operations in overall experience of ES&H areas?

B. HAZARD ANALYSIS

Hazard analysis is the process for identification and evaluation of
system hazards and proposed or existing controls to keep them within
acceptable limits. The earlier in the 1ife cycle it is applied, the

greater the assurance of adequate hazards control.

Is a hazard analysis process properly conceptuaiized, defined, and
executed? *To what extent and how adequate are measures established to
ensure that applicable requirements are correctly translated into

specifications, drawings, procedures, and instructions?

Bl. Goals and Requirements

The importance of introducing ES&H in the initial stages of concept
and definition of requirements cannot be overemphasized. Too oftan

selected processes are not adequately analyzed for hazards and alternative,
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safe processes are not considered. Further, safety review only of
completed plans occurs too Tate in the design process to effectively
influence the design direction, without significant retrofit, if ES&H

problems are found.

Have goals and tolerable risks been defined for both ES&H and
functional performance and any conflicts between the two resolved? Do ES&H
goals state the degree of ES&H excellence to be attained and when is should
be accomplished? Have goals been set for performance efficiency and
productivity? Is an appropriate level of hazard analysis reguired for

every activity in the organization?

BE. Safety Analysis Plan

The safety analysis plan is essentially "who does what and when'" in
analysis, study, and development. A detailed listing of the specific
safety tasks to be performed and the scheduled milestones to measure
performance are provided. Specifically, there is provision for ES&H

assessment in every program review.

Have the necessary criteria been specified and elements defined to
adeguately support safety analysis? Has a safety analysis plan been
developed which describes "who does what and when" in analysis, study, and
development? At what point in the project is the amount and kind of safety
analysis to be done negotiated between contractor and goﬁernment

representatives?

B3. Life Cycle, Precedence Sequence

Life cycle analysis (LCS) is an early time consideration of the
hazards that may exist during any and all phases of system lifetime. It
must include not only operational hazards and problems but also
pre-operational and post-operational ones, as well. The Safety Precedence

Sequence is a prioritization of acceptable ES&H control methods.
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Is the precedence for ES&H solutions prioritized as (a)} design for
minimum hazard, (b) utilize safety devices, (c) utilize warning devices,
(d) control through procedures, and (e) accept residual risks at proper
management levels? Is there adequate safety analysis and review which
starts with planning and continues through design, purchasing, fabrication,
construction, testing, operation, maintenance, decommisstoning and
disposal? Does the scope of analysis include not only process or
operational equipment, but test equipment and procedures for its operation;
selection and training of personnel; training equipment and procedures;
maintenance facilities, equipment and procedures; and support equipment?

Is LCA scoped to include analysis of environmental impact and eventual site

restoration?

B4. Change Analysis

Unwanted and unplanned change can generate accidents. £Even desirable
and planned changes can cause serious problems and accidents if not
properly coordinated and controlled. Therefore, analysis of changes and
modifications in system elements or system functioning is an essential part
of safety analysis. Often a change in "form, fit, or function™ of a part
has signaled the need for review of components and subsystems upward in the
design review channel until no change is demonstrated. Use of change
analysis methods offers a very perceptive potential for improving detection
and correction of sources of troubles. A review of the change factor in

configuration control systems also identifies sources of trouble.

How are changes identified and controlled? -How are change-based
analytical methods applied? Are changes in all parts of the system
considered for impact? Are all changes in people, plant and hardware,
procedures and management controls, or interfaces evaluated and
controlled? What level of management is authorized to institute changes in
field operations, processes or facilities? Do changes require new risk
assessment analysis by the organization? Who is trained in change

recognition and what criteria are provided for their guidance? Are
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periodic reviews conducted to assess the effects of cumulative changes?
Have needed ES&H-related counterchanges been instituted to prevent changes

from degrading the ES&H level.

B5. Information Search

An information search of related prior experience in-house and at
other organizaijons and facilities can establish a firm base for analysis,

and can reveal problem areas requiring specific attention.

Is an adequate information search required? Does the nature of the
search include incident files; codes, standards and regulations; change and
counterchange data; related previous analyses; and guantification of
selected variables? 1Is the search scoped in a manner that would reveal
information on problems from conceptual design, through construction and
use, to final disposal? Does the search include others' experience, as

well as this organization's?

B6. Design Criteria and Alternatijves

ES&H design criteria should be provided to all engineers and designers
involved in designing facilities and systems. This criteria should include
accepted good practices; specific organizational and system requirements,
constraints and guidelines; and ES&H factors to be considered in tradeoff

studies for selection of design alternatives.

Have engineers and designers been provided with adequate ES&H design
criteria? Do they use it? Are commonly recognized good engineering
practices (including safety, reliability, and quality engineering
practices), adequately incorporated into both the hazard analysis process
and the design process. Do both processes require development and review

of alternative approaches and solutions? .
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B7. Definitive Design

The conceptual design phase provides major safety inputs (analysis
plan and methods, requirements and information) which are used in design

and development of the selected system alternatives.

Does the system design and development incorporate the goals and
requirements generated during concept definition? Is the design a true
representation of the developed criteria, definitions, specifications, and

requiremnents?

B8. Engineering Orgénization

An effective engineering organization should establish a general

design process which includes:

1. Upfront efforts to achieve intrinsic safety in system design
2. Use of Safety Precedence Sequence
3. Requirements for independent ES&H reviews

4, Specification of appropriate ES&H codes, standards, and

regulations.

Are there written procedures to assure compliance with applicable
engineering and design codes? Where codes, standards, and regulations
cannot furnish required design data, are engineering studies conducted to
obtain the needed information? Is there adequate testing during
development of a new design to demonstrate that it will serve its intended
function? Are adequate safety, reliability, and quality assurance programs

integrated into the general design process?
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BS. Trade-0ffs, Values

Management decisions often involve trade-offs between the conflicting
demands of budgets, schedules, production, quality, safety, and legal and
social pressures or values. Hazard analysis is an essential consideration

in trade-off studies and evaluations, and management decisions.

Dces the nhazard analysis process offer a broad and comprehensive view
of safety and its relationship to other aspects of system performance?
Does it provide an ordered, visible method of analysis and decision making
which will (a) improve commupications, (b) facilitate agreement on
potentials for loss, (c) establish a firm foundation for evaluation of
trade-offs among alternatives, and (d) aid in planning and execution of
sequential tasks in the evaluation, trade-off, selection, and decision

process?

B10. Independent Review

Independent safety review improves identification, analysis and
control of hazards in two basic ways: (1) it provides a secondary
assurance that adequate safety analysis has been performed at
preestablished points in the life cycle process, (2) it enhances the
guality of initial safety efforts by personnel who know their work will be

critically reviewed by someone else.

Is proyision made for thorough and independent safety review at
pre-established points in the life cycle process? Are the risk reduction
trade-offs documented? Is the technical competence of reviewers properly
related to the level and type of technology involved? Are well defined
criteria in review established? Is the review system convenient to use?

Has the independent review system been audited?
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B11. Safety Analysis Report

A safety analysis report documents the identification and evaluation
of system hazards and the controls necessary to reduce the risks arising

from those hazards to an acceptable level.

Safety analysis reports can range from a simple, single page
operational safety assessment to a formal, multi-volume SAR for a complex

facility operation.

Are safety analysis reports structured in compliance with all
applicable codes, standards, and regulations? Is attention given to the
entire freguency-severity spectrum of potential accidents and incidents?
Is sufficient information provided to permit management to make
knowledgeable judgments regarding (1) adherence to safety goals and
objectives and (2) acceptability of risk? Are field controls established
to assure that systems are maintained and operated in accordance with the
safety analysis report? How adequate are reviews of safety analysis
reports? Does the organization utilize the SSDC document Appiications of
MORT to Review of Safety Analyses, $SDC-17, or similar aids?8

C. OPERABILITY

Operability refers to the capability of operating a system, facility,
or process effectively, through proper utilization and coordination of
(1) personnel, (2) plant, environment and hardware, and (3) procedures and
management controls. Operational readiness reviews evaluate operability of
proposed activities to assure smooth, efficient, and safe startup and

operation, and to minimize hazardous conditions and expensive retrofits.

*How effective is the identification and evaluation of risks in
current and planned facilities? Is the conduct of an operational readiness
review required? Does the organization use the SSDC document, Occupancy
Use Readiness Manual - Safety Considerations, SSDC-1, or similar aids?9
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Cl. Managerial Control Systems

There are eight basic control systems involved in operational

readiness review. They are:

1. Test and qualification

2. Supervision

3. Procedure criteria

4. Personnel selection

5. Personnel training and qualification
6. Perﬁonne] motivation

7. Measurement

8. Emergency plans

How well qualified are the personnel who make decisions on
cccupancy-use readiness? [Does a procedure for determining occcupancy-use
readiness exist? How well is it followed? Is the follow up of action
items adequately resclved prior to startup? Is there an adequate

verification process? How well is it working?

C2. Facility and Arrangement

Deficiencies in the arrangement of cantrols and displays leads to high
human error probabilities and results from inadequate human factors
engineering. Human factors and safety professionals should verify that
designers have properly considered layouts, space, ease of operation,
proximity, crowding, convenience, freedom from interruption, enclosures,
work flow, storage, etc. Configurations in the facility should match

drawings and specifications.
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*How effective is the organization at reducing known risks to
acceptably low Tevels in current facilities? Are the actual physical
arrangements or configurations jdentical with those required by latest
drawings, specifications, and procedures? Have they been designed for
minimal human error probabilities? Is the configuration and documentation
of modifications to the facility or process adequately engineered and
controlled? Is the general design process adequate to assure functional

operability? Does the organization use the SSDC document Human Factors in

Design, SSDC-2, or similar aids? '’

C3. Equipment and Tools

The safest and most efficient layout and use of equipment must be
determined. Availability of proper tools must be assured. Equipment,
tools, and hardware systems must be evaluated, tested, and accepted prior

to operational use.

Have the equipment and tools to be used been properly selected,
designed, integrated, reviewed, tested, and accepted prior to use? Have
retrofit and "make-do" situations been properly evaluated, engineered,
reviewed, tested, and accepted by the proper authority prior to operational
application? Are the needed equipment, hardware, and tools available to do

the job efficiently and safely?
C4. Materials

Sufficient quantities of needed material must be available and ready
to use for any productive activity. After operation has begun, a system of

replenishment must keep the material stocked.

Are enough materials of the right kind available to begin operations?
Is there an adequate system of restocking needed materials? Is there an
adequate control system to assure materials are what they should be? What

means of hazardous material evaluation and control are employed?
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C5. Safety Equipment, Instruments

Often work processes will require that the operator and others be
protected from the hazards of the job. Safety barriers and devices are
needed to separate workers, equipment, and materials from sources of energy

that can cause injury or damage.

Prior to the start of operations, are safety barriers and devices
in-place and ready for use? Are there documented policies and procedures
to inform the worker of the need for and usage of safety equipment, and
that require compliance? Are safety barriers and devices properly tested
and inspected? Are safety instruments that warn workers of hazardous
situations in-place, funcioning properly, and periodically checked and

calibrated?

C6. Procedures, Job Safety Analysis

Procedures must fit the work situation and the workers who will use
them, whether they originate with the workers themselves or come from
management or engineering. A detailed operating procedure should always be
preceded by an adequate Job Safety Analysis (JSA). The four basic steps in
making a JSA are: (a) select the job to be analyzed, (b) break the job
down into successive steps, (c) identify the hazards and potential
accidents, and (d) develop ways to control the hazards and prevent

potential accidents.

Does the organization have a policy that all jobs should be subjected
to appropriate levels of job safety analyses? To what degree is this
policy implemented? Are the analyses and resulting job procedures reviewed
at the working level before issuance? Are they updated as changes occur?
How many are past due for update? What criteria does Safety use when
reviewing procedures? Does the organization utilize the SSDC document,

Job Safety Analyses, SSDC-19, or similar aids?
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€7. Procedure Quality, Criteria

Appropriate criteria must be established and followed to assure that
procedures at all levels fit the people who will use them, and the work

situation in which they are used.
Have appropriate procedures criteria been established to assure high

procedural quality? Do users have input into criteria definition review

and approVa]? Do developed procedures meet established criteria?

C8. Personnel Selection, Training

Proper selection and training of personnel is essential to safe and
effective operation of plant equipment and processes. Workers must possess
the requisite skills and knowledge to carry out their assignments in system

or process functioning.

Are the methods of personnel selection adequate? Are the
safety-related job criteria adequately defined and fed into the selection
process to assure selection of individuals with desired characteristics?
Is the training of personnel adequate? Is it properly directed to assure
high performance? Is there adequate verification of training adequacy,

timelines, relevance, and application to operational performance?

C9. Emergency Plans

Response to emergencies, like other management functions, must be
planned in advance. Only in this way can potential harm to people and
property be minimized. Before an organization initiates an emergency plan

it needs to evaluate the hazards that might be encountered during its

execution.

Has an emergency action plan been written, published and endorsed by

management? Has safety review been accomplished? Has the plan been
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updated to prepare for any newly identified hazards? Are practice drills
conducted to prepare for an actual emergency? Are employees properly

trained in emergency response prior to being placed on the job?

C10. "Upstream Process" Audits

In & dynamic safety system the work flow processes are divided into:
(a) the worksite operations and (b) the upstream processes (such as design,
construction, selection, and training, etc.) which create and organize the

worksite hardware, precedures, people, and interfaces.

Are the "upstream processes" adequately audited? Are each of the
three basic work ingredients--hardware, procedures, and people properly
considered? Are interfaces properly evaluated? Do upstream processes
generate significant problems or-hazards that impact safe system

operability?

Cil. Operational Readiness Tests and Reviews

Once & facility or process is prepared for operation, there should be
a final verification that all readiness activities have been adequately
performed. Operations should not begin until an operational readiness

review has been performed to assure safe and effective operability.

Is verification of the facility, operation, or procéss readiness
adequate? Is the conduct of an operational readiness review specified?
Are the criteria used for determining readiness adequate? Are the criteria
followed? Are the personnel who made the decision on readiness adeguately
skilled and experienced? Is the follow up of action items from the
readiness review adequaté? Are outstanding items resolved prior to start

of the work process?
D. OPERATIONS

Management objectives that must be met to assure safe and efficient

operations include: (a) maintain an acceptable state of operational
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readiness, (b) maintain reasonable control over operational changes, and
(c) assist supervisors in carrying out their operational safety

responsibilities.

Are middle management services to the supervisor adequate for safe
operations? Are maintenance and change controls adeguate to ensure

continuing operational readiness?

D1. Supervisory Control

First line supervision has the most direct management control over
worksite activities. Being closest to the action, he becomes the center of
worksite control. He directs worker performance and is strongly affective
in his own performance by higher management direction, suggestions and

supportive services.

Is worksite supervision adequate? Are the necessary supportive
services in place and functioning? Does the supervisor have adequate
authority to control worksite activities? Is his responsibility and
accountability well defined and monitored? Is his performance and

effectiveness measured and fed back to him?

D2. Middle Management Support

If the supervisor is to properly fulfill his responéibi]ities, he must

receive active top and middle management direction, support, and assistance.

Do mid-managers measure supervisor safety performance? Does the
supervisor receive feedback on how his operation is functioning? Do
supervisors receive data in usable form? Is the help and assistance given
to supervisors adequate to enable them to fulfill their operational safety
roles? Have supervisory responsibilities and accountabilities bDeen clearly
defined and communicated? Does supervision have uniform guidance and

support for safety program enforcement?
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D3. Supervisor Training

Training of supervisors in their safety/loss control roles is vital to
consistent interpretation and application of safety requirements at the
worksite. The training must be kept up-to-date and monitored for adequacy

and effectiveness.

What training has the supervisor been given in general supervision?
What traihing has the supervisor been given in safety? Has the supervisory
training program been properly evaluated for adequacy and updated as

necessary? Has each supervisor's training been documented?

D4. Maintain Opertaional Readiness

[t is the responsibility of supervision to maintain operational
readiness of the work site, work processes, and work activities they
supervise, Work site inspection and work activity observation and
monitoring are essentjal to determination of operational status and

detection, correction and control of work hazards.

Have supervisor's efforts been adequate in the detection and
correction of hazards? When did the supervisor last inspect the work
site? Does the supervisor show vigor in acting on safety suggestions? Are
checklists used for inspection and work observation compiete, clear, and
up-to-date? Are change controls identified and adequate to assure

continuing operational readiness?

D5. Control of Changes

Sensitivity to change is a key ingredient in the work of supervisors
in maintaining worksite operational readiness and safety. If they are to
properly control Change and its effécté, they‘must be sensitive to both the
need for change in improperly functioning systems, and the need for

safety-related counterchange in systems undergoing change or modification.
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What guidance and training is given to supervisors on change detection
and control? What kind of hazard review is required for known changes?
What counterchanges are made for known changes? Are there periodic reviews

to detect changes and control their effects?

D6. Use of Eguipment

New, changed, or restarted equipment should be inspected routinely for
hazard detection and correction, and use of the equipment should be '
monitored for proper operation. When a hazard is found by a supervisor or
is reported to him, he should make concerted effort to eliminate it or

control it.

What gquidance is provided to supervision for detection and correction
of equipment hazards? Is the guidance used? Is point-of-operation posting
of warnings, emergency procedures, etc., provided for in a general hazard
detection plan? Is it in place at the worksite? Are corrections to
equipment hazards initiated as soon as they are detected? Is equipment
operator performance monitored for compliance with safe operational

practices?

D7. Use of Procedures

Procedures may vary from highly formalized, rigorously reviewed
documents to brief outlines of pre-job analyses. They méy originate with
management or engineering or at the worksite. In either case, they must be
appropriately reviewed and validated to assure that they really apply to
the tasks at hand and to the people who will use them.

Are appropriate procedures written for safe operations and
maintenance? Do they match the people, equipment and activities for which
they are intended? Do they follow the policy and guidelines governing
proper review before approval? What criteria are established for the

review of procedures? Have they been validated by the users? What methods
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are in place for correcting deficient procedures? Is procedural use
monitored to detect and correct substandard performance and procedural

inadequacies.
D&. Maintenance

Requirements should emanate from the development stage of the hazard
analysis process. Otherwise, plans should be produced in operations as
rapidly as possible. Logs, labels, color coding and displays at the point

of operation should show maintenance status.

Is there a maintenance plan? Is it followed? Is there a requirement
to analyze all failures for cause? Are point of operation logs or other
displays of equipment status maintained at the job site? What are the
criteria for lock-out and tag-out procedures during maintenance? How is
restoration to service handled? Has the organization utilized the

self-study course developed by SSDC or similar aids.12

D9. Work Order Analysis

Work order analysis should be scaled to fit the magnitude of the
hazards in the work task. The safety analysis effort applied to work
processes having high energy or high hazard potential is usually highly

formalized.

When are work order analyses required? What are the criteria for work
order analyses? Are they properly scaled for the task under
consideration? How are the major functions of the basic Hazard Analysis
processes applied at the work level? Does work order analysis include
protective equipment and clothing for specific jobs? Does work order
analysis include special sensing and monitoring equipment? Are technical
constraints from the hazard analyses adequately communicated to the field.
(1imiting temperatures, pressures, etc.)? Has the organization utilized

the self-study guide developed by SSDC or similar aids?13
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D10. lnfgrmitigﬁ_Ana1ysis and Feedback

Proper collection, evaluation and feedback of work related information
is necessary for safety assurance and loss control at the work site.
Consequently, proper monitoring of worksite activities and an active system
to assess information collected and put it in proper form for feedback must
be in place. The supervisor should be fully aware of the functioning, uses

and outputs of the information system.

How is technical information collected, analyzed and transmitted to
users before a work task proceeds? While it is underway?- How adequate is
the interface between technical operations and maintenance personnel? How
adeguate are the feedback systems to the work site supervisor and the
people doing the work? Do they know their roles in the system
functioning? Do they receive the information necessary to perform their

jobs safely?

D11. Emergency Actions

Reactions during and immediately after an accident should limit the
consequences of what has occurred and reduce the severity of those
consequences. Development of an emergency action plan and periodic

practice exercises in its execution are needed to assure full preparedness.

How adeguate s the emergency action pian? What are the criteria used
for its development and review? What is the supervisor's role in emergency
action? Will an emergency drill verify proper execution by all concerned
parties? When was the Tast drill held? How well have the fire and medical
services responded to planned drills and actual emergencies? What plans

have been made for reporting to officials, employees and the public?

‘E. HUMAN FACTORS

Human factors considerations in building high performance enhances
operability and maintainability of planned and operating systems. By
consideration of the effect of the human element in the system, the plant
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environment, equipment, materials, displays, controls and procedures can be
better planned, developed and integrated to minimize errors, incidents and
accidents and to enhance high performance, safety assurance and loss

control.

What are the human factors skills in the organization? Where is the
responsibility for human factors engineering established with the
organization? Has the organization utilized the self-study course produced

by the SSDC or similar aids?.®

El. Personnel Policies

Written, up-to-date policies that assign responsibjlities and
establish controls to prevent unacceptable deterioration of employee

performance is the first step of the human factors process.

What considerations must be given in policies, designs, plans, and
procedures to human performance as it relates and interfaces with machine,
material and environmental characteristics? How adequate are written
policies on human factors engineering? Are policies understood by those
responsible for human factors review? Are the policy makers well informed
or well advised on the characteristics and consequences of the

psychophysiological factors that infiuence human performance?

E2. Human Factor Engineering

The human factors process overlaps (1) operability (Section III.C),
which considers such functions as procedures, personnel selection, and
training, and (2) operations (Section III1.D), which deals with such
functions as supervisory control, use of equipment and procedures, and
control of changes. It is the need for safe, reliable, effective, and
efficient system operation that requires human factors to be engineered

into system design, operation and maintenance.

What attempts are made to predict the ways and frequencies with which

human errors may occur, and thereby determine corrective action to reduce
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the human error rates? Are checklists of stereotypes used in design? Is
available knowiedge about potential users defined and incorporated in
design? Is human reliability included in system reliability studies and
evaluations? How can human factors engineering be improved or effectively

implemented in the organization?

£3. Task Description and Support

Application of such task descriptive tools as human factors task
analysis can define the elements of the tasks to te performed and supports

needed to accomplish them.

What methods are in place for defining essential work tasks? What
criteria is used for task description and support definition? Does each
task description jdentify the elements of the task, the hazards involved,
the error provocative system deficiencies and reasonable approaches to
their solution? Does management support task safety through active
involvement in solution of problems identified in task analysis or other

pre-job or operational work Jjob analyses?

E4. Preparation

High quality personnel performance requires acquisition of people with
the needed knowledge and skills to perform specified jobs. A proper
balance of selection and training can prepare an employee to reach the

desired level of performance.

What criteria exist to guide in selection of personnel with the needed
Jjob characteristics? How effective is the new employee
training/indoctrination program? What special training and/or
certification is reguired for various skills and jobs? What jobs require
specific safety-related selection criteria? Do individuals meet standards
established for special tasks? How well prepared are workers to perform

all assigned tasks?
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ES. Supervisory and Personal Support

When appropriate selection and training are coupled with on the job
direction, monitoring and feedback on job performance by the supervisor and
other knowledgeable and responsible personnel, the employee has the best

opportunity for safe and successful performance of a well-defined job.

Does the supervisor provide needed job performance direction,
monitoring and feedback? Does he have appropriate criteria and guidelines
for performing these functions? How adequate is supervisor training in
areas of personal problem recognition and counselling? When problems
beyond supervisory capabilities occur, does the supervisor recognize them

and is professional help available for prompt and effective response?

E6. Participation and Peer Committee

The more involvement and participation an employee has in shaping and
controling his work environment and work activities, the more he will be

committed to work goals and objectives and high quality work performance.

In what ways do the workers participate in planning, analysis,
training, validation, review and monitoring? Do workers know and support
high performance goals? Are safety professionals and their line and
support counterparts utilized as members of peer group reviews and audit
committees? Are special purpose and on-gcing committees wused tc improve
safety understanding and attitudes within scientific and engineering
groups? Are employee committees, guality circles, safety circles, etc.,

established and functioning in meaningful ways?

E7. Feedback and Rewards : .

Feedback on ongoing work performance lets the employee know how well R
he is performing his job and where he needs to improve present
performance. Effective feedback should involve both recognition for good

performance and suggestions for improved performance.
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Have methods been set up for measurement of performance and feedback
of findings? Is management kept informed of subordinate performance
jevels? Do they feedback their observations to subordinates? Are workers
rewarded for good performance? Are they informed of areas needing

improvement?

E8. Behavior Change and Control

If an organization has maximized its contribution in the areas of
management concern, safequarded environment, good job safety procedures,
good job training, sound human reations, etc., an individual's job
performance is maximized. Deficiencies traceable to peopie are often not
solved by changing people, but by changing conditions that are obstacles to

good performance.

Are supervisors trained to be alert to individuals that exhibit
deviant or unacceptable behavior? Are individuals re-examined to the
standards established for their task? When an individual is asked to
perform a task, are the following criteria utilized: (a) physical
characteristics, (b) skill, (c) reliability, (d)} knowledge, and
{e) motivation? Has the organization utilized the self-study course

developed by SSDC or similar aids?14

ES. Problem Evaluation and Response

Often a task would get done more efficiently if conditions were
changed. If poor performance is not due to lack of skill or motivation, it

may be due to an obstacle that prevents acceptable performance.

Is a change-based analytical technique used to find underlying
problems of performance troubles? How are task schedule pressures held to
an acceptable level? Do employees find the consequence of doing some tasks
incorrectly more favorable than doing them as directed? How are obstacles
that might prevent satisfactory task performance reduced to an acceptabie

Tevel? Is refresher training conducted for highly technical tasks?
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EI0. Discipline

Although discipline entails both good and bad behavior or performance,
it is most often related to punishment for misbehavior or substandard
performance. Within that context then, guidance should exist on
appropriate measures to be taken in response to unacceptable performance or

behavior.

If a supervisor observes workers taking shortcuts or otherwise
circumventing safe methods, does he correct them at once? Are penalties
verbal or written? Are reprimands or time off without pay assessed for
serious violations? Are violators of safe practices treated fairly? 1If a
penalty is assessed, is it for violation of safety rules or standards and

not for having had an accident?

Ell. General Mass Motivation

Mass motivation is somewhat of a misnomer because it implies that
motivation can be externally imposed, when, in reality, motivation is
internally generated and is manifest in a worker's guaiity of effort in
doing a job. What is commonly meant by mass motivation is increased safety

awareness through the use of various media.

Is management's concern for safety displayed by direct, vigorous, and:
personal action? Are regular safety meetings conducted and well
structured? What evaluation methods are used to monitor safety meeting
effectiveness? Are slogans, posters, leaflets, and contests a highly
visible part of the safety awareness program? Is the safety program

participative rather than dictatorial?
F. MEASUREMENT
Measurements tell a manager how well his safety/loss control program

is functioning. To be effective, meaningful, objective, and reproducible,

measurements must be based upon well defined standards or criteria. When



the measurement system reveals a disparity between actual performance and
the standard, management must decide whether the performance is deficient

or the standard is deficient.

What are the measurements needed in the organization? Are the right
measurements being'made to determine system performance? Are they based
upon well-defined standards or criteria? Are they validated and confirmed
by other methods when necessary? Are they being made at the right
organizationa1 level? Are they being done by the best qualified people
with the right tools? 1Is all the information analyzed and given to
management for decision making? Is properly analyzed information fed back

in appropriate form to appropriate organizational levels?

Fi1. Supervisor Observation Plan

The supervisor is in the best position to observe, measure and
evaluate the quality of ongoing work activities and worker job
performance. He can be most effective if he works from a well defined

observation plan that is kept active and up to date.

Does management give guidance and assistance to supervisors in
development and execution of their observation plans? Do they have
definite standards or criteria to which they observe and measure? Are they
updated as needed? Are observation findings evaluated as a basis for
improved performance? Are the results fed back to those who need them to

correct substandard performance?

FZ. Professional "Search Out"

Field safety professionals "search out" and measure meaningful
indicators of safety performance. Their observations measure the
effectiveness of supervision in carrying out its safety program. Their
findings, consequently, must be communicated to supervision and management

for appropriate action on both good and substandard performance.
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Is the amount of time spent in technical assistance and "search out"
by safety professionals sufficient to keep management and superviéion
informed of the level of their safety performance? Are they using the most
appropriate "search out" methods? How does the safety professional feed
findings and evaluations of performance in the work areas to the line
supervisor and manager? What criteria are available to the field safety

professionals to make independent "search-out" of hazards and controls?

F3. Accident/Incident Investigation

Accident/incident investigations are primary after-the-fact indicators
of safety program failures in an organization. If well done, investigation
reports can be used to prevent future accidents, improve system
functioning, increase performance quality, and raise the level of safety

consciousness.

*What is the extent and adegquacy of the system established to
implement the requirements for reporting accidents and incidents? How are
accident/incident investigation reports disseminated among appropriate and
cognizant management? How effective is followup action on system
deficiencies identified in the reports? How responsive is line management
to reported judgments of need? What improvements in the safety assurance
systems have resulted from good accident/incident investigation reports?
What needed improvements have yet to be done? Has the organization

utilized the self-study course produced by SSDC or similar aids?15

F4. Incident Recall Studies

Incident recall is an information gathering technique which uses
employee-participants to describe situations they have personally witnessed
involving good and bad practices and safe and unsafe conditions. This
information is used to jdentify worksite hazards and facilitate their

elimination in both current and future operations and designs.
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Is there a planned incident recall program? Is it operative? When
was the last study performed? What was done with the information? Has the
organization utilized the self-study course produced by SSBC or similar

. 16
aids?

F5. Error Sampling

Error sampling is a specific management plan whereby line or staff
personnel systematically sample for operating errors, using prepared
checklists based on identified priority safety and operational problems.
Effective sampling reguires updating of the checklists as prchlem

priorities change.

Is there an error sampling plan? Is it keyed to present priority
safety problems? What criteria are used by the error samplers? How
effectively is error sampling being conducted? When was the last errcr

sampling performed?

F6. Inspections

Inspections are a routine methcd of hazard detection and a basic
information gathering process. They must be planned to be truly
effective. The type and nature of prescribed inspections constitutes a
major facet of a supervisor's safety program. Too often, inspectors and
reviewers fail to analyze inspection reports for direct causes of
identified inadeguacies, and stop gap item fixes are done when systemic

fixes are needed.

What is the basic inspection plan used in all areas in the
crganization? How is it modified for specific needs or circumstances? How
comprehensive are inspection checklists? Are primary safety inspections
being ccnducted by supervisors and Tine managers? How adequate are the
field safety professional's audit inspections in identifying

supervisor/manager safety performance?
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F7. Exposure Instruments

Measuring work environmental exposures requires teamwork by several
professional disciplines. Proper equipment must be used, readings must be
interpreted and right actions must be taken to identify exposure levels,

mitigate their effects and Timit future exposures to acceptable Tevels.

What types of exposure do employees experience? What is done when
exposures'occur?~ What reporting is required? Who maintains the exposure
data for the organization? How reliable are the exposure measurements?
What is the schedule of calibration for exposure instruments? How do the

exposure data compare to national and local standards?

F&. Surveys and Evaluations

Safety should use procedural surveys to spot-check high energy and
other hazardous operations. After information is gathered it needs to be
analyzed and interpreted. Both the survey and the evaluation of data must

fit into a comprehensive plan for internal program measurement and review.

When were the Tlast spot-check surveys conducted? What did they deal
with? Were they part of a comprehensive plan for safety performance
measurement and review? Were they done as planned and scheduled? How
adequately was the survey data analyzed and interpreted and presented to
management? How and by whom are surveys and evaluaticn process reviewed

and validated?

F9. Hea1th Monitoring

Maintenance of a safe and healthful work environment is mandated fer
all DOE and contractor organizations. Humanitarian considerations
~reinferce the desirability of keeping workers as free from injury and
health problems as can reasonably be done. Monitoring the health aspects
of the work environment therefore becomes very important to conscientious
organizaticns. Proper monitoring should warn of health hazard existence,

trigger action to limit exposures, prcvide means of exposure level
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determination, evaluate effects of cummulative exposures, provide proper
treatment and inform employees of their exposure levels, accumulations and

Timits.

How adequate is the health monitoring of the work force personnel? Do
employees know and understand their exposure levels and accumulations, as
well as the Timitations affecting their health in particular work tasks?

Do methods exist for relating medical-dispensary findings to field work?

F10. Audits

Audits are periodic, methodical, and in-depth examinations of a
safety/loss control program function or suborganization to verify and
assure its adequacy. Internal audit programs are a key factor in

maintaining and improving the quality of organizaticnal safety performance.

Is there a defined internal audit program? What types of internal
audits have been conducted in the past three years? How many audits have
been conducted? Were the report recommendations appropriate? Was there
sufficient follow-up to obtain effective implementation? What
recommendations have not yet been implemented? Does the audit system need

to be improved? How can it be done?
F11. Appraisals

The purpose of an appraisal program is to develop overall judgments of
the guality of safety programs and safety assurance systems and to identify
safety management improvement needs. Appraisals draw on monitoring, audit,
accident investigation and special reports or studies to evaluate program

strengths and weaknesses.

*How freguently are appraisals conducted? When were the iast
appraisals conducted? What kinds were they? By whom were they conducted?

What were the findings and recommendations? What improvements were
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implemented by management? “*How adequately are records kept of formal
appraisals? How does performance compare between organizations conducting

similar activities? *How effective and timely is the follow-up system?

G. ANALYSIS AND COMMUNICATION

Safety information must be in usable form. Raw data needs to be
reduced and analyzed before it is communicated to management. The criteria
for analysis should be defined and the lines of communication open to all

users.

Do all user suborganizations know what technical information is
available? Are there definitive criteria for analyzing raw data? What
lines of communication are open to users of safety information? *To what
extent is Department of Energy (DOE) experience and accumulated knowledge
in preventive techniques disseminated? To what extent is DOE or this

organization providing information to the public?

Gl. Executive Warning

Essential information for management should provide warnings that are
predictive of increased risk, reduced effectiveness of information systems

and administrative controls, and impending major accidents and losses.

What type of executive warning system is utilized by management? s

it in use, up-to-date, and adequate?

G2. Safety Control Room

At least one location should be established where safety and loss
control information is displayed to give management an overview and

assessment of safety program status.

Does the safety organization provide management with a display of

current problems, analyses, trends, and recommendations? 1Is it in a form
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that is meaningful to management? Is it located at a single location or at
several appropriate locations at the worksite? How much does management

use the information provided?

G3. Performance Indicators

The predictive value of statistical data helps managers assess
safety. Rates, trends, and comparative data must be meaningful to
management if they are to provide a basis for revisions and improvement of

safety assurance systems.

Does management have sufficient performance indications to know what
has happened, is now happening and is likely to happen in their
organizaticns? How comprehensive and perceptive is the evaluation of
information presented to management? How is it compiled? Who performs the
evaluations? Are the indicators of performance expressed in an
understandable and meaningful form to management? Does management use the

performance indicators to make decisions on system changes and improvements?

G4. Risk Projections

Simple and straight forward risk projecticn methods enable managers
and safety professionals to assess operational safety risks and make

judgments and decisicns based upcn those projections.

Are analyses and projecticns of safety risks being done in this
organization? *How adequate are these risk analyses and projections? Does
the manager know what his assumed risks are? What action has bteen taken to
identify and reduce risks? What additional measures to reduce risk have
been considered and rejected? Are the residual risks identified and

acceptable? Has the organization utilized the self-study guide developed

by SSOC or similar aids?®
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G5. Priority Problem Lists

Priority Problem Lists (PPLs) inform management of its most serious
problems, so they can direct major efforts toward solution of those
problems. PPLs also serve to correct two strong and adverse tendencies in
many organizations: (a) bad news tends not to be communicated upward for
managerial action and (b) the "vital few" problems are often not adequately
distinguished from the "trivial many" for proper allocation of

17
resources.

Does the organization have a master PPL? Have PPLs been compiled by
and for major division or department managers? Have safety professionals
harticipated in PPL formulation? How effective is the PPL in getting
needed action on safety and loss control concerns by upper management? Do
PPLs reflect the need for improved services from higher echelans of the

organization or DOE?
G6. Fix Controls

Many methods are employed to identify the need for safety corrections
or fixes: 1i.e., performance indicators, priority problem lists, audits,
appraisals, accident/incident recommendations, etc. Once identified,
needed fixes must be accomplished in an organized and traceable manner.
Management will then be able to identify the status of system fixes and

track them to completion.

Are the fix controls defined and auditable? How acceptable are the
rates at which fixes are accomplished? How many fixes are pending? Is the
organization experiencing recurrence of the same or similar problems? When
did management last receive a report which showed fix control results? How
frequently is a reminder 1list of pending fixes provided to field office

organizations and contractors?
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G7. Technical Information

Technical information inciudes codes, standards, regulations, manuals,
professional Titerature, special analyses, in-depth studies, computerized
national safety iibraries, etc. The better that technical informaticn
systems are organized, the more efficient and effective they tend to be.
Additionally, fewer problems are experienced because inefficient,

uncoordinated modes and expensive duplications are eliminated.

Is technical information from internal and external sources readily
availabte and adequate? Is it getting to users in a timely manner? How
can the system be improved? Is safety information known and available to

those who need it?

G8. Information Networks

A basic information network requires (a) input, (b) processing, and
(c) distribution. The value of the output for the decision-making process
is paramount, so inputs and processing must be appropriately organized to

give the most meaningful and useful decision bases.

Is there a defined and functioning information network? How adequate
is the information input, processing, and distribution? Does the
information network provide the information needed for management
decision? Is it in meaningful and useable form? Does the organization

utilize the self-study guide produced by SSDC or similar aids?18

G9. Collection, Storage

Large amounts of safety data may be collected through the safety
information systems. The stored information should be necessary and
sufficient for the needs of the organization. Computerization is often the
best form of storing collected data for easy retrieval in a variety of

forms and applications.
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What safety and loss control related information is collected and
stored? How is it collected? How is it stored? Are the collection and
storage methods appropriate for this organization? Do they satisfy the

organizational needs for usable information?

G10. Retrieval, Analysis

Rapid retrieval of technical safety and loss control information is
necessary for timely evaluation and projection of system and operational
risks. Key word coding of computerized data has proven to be a very
satisfactory retrieval method. It is used effectively by many
organizations with significant amounts of data is storage. Other
organizations with limited quantities of generated and stored data have
found manual methods to be adeguate for their data processing and retrieval

needs.

What retrieval method is used? Does this organization have an
adequate data retrieval and analysis system? What analyses and data
reduction are performed? Is the key word coding adequate? Can data be
retrieved and analysed in a timely manner when it is needed? What

practical improvements can be made in the system?

Gl1l. Distribution System

Distribution usually results from either of two proéesses: (a) user
requests or (b) selected distributions. In both cases, the information
must be put into the form that is both meaningful and usable to the

intended recipients. It may have to be tailored for specific recipients.

How is information distribution initiated and carried out? Is it
timely? Is information in useful form? Is it tailored for specific

recipients?
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H. SAFETY SERVICES

Safety services are provided by the safety/loss control organization
to line managers and their organizations to assist in carrying out
management's safety assurance programs. Additionally, managers provide
services and support to the safety programs of their subordinates, both
directly and through safety/loss control professionals. Effective safety
services assist managers and supervisors in safety management, loss
control, accident prevention, performance improvement, hazards control,

emergency response and accident investigation and control.

What safety services are provided to line organizations and
operations? How are safety services funded and staffed? Have the services
been appraised or audited? How recently? What were the findings? What

program improvements have resulted from safety services?

H1. Level, Scope, Integration

The level and scope of safety services must be appropriate to the
needs of the recipient managers. Proper staffing, funding and resources
must be provided to meet those needs. An integrated safety services

program provides best utilization of the staffing and resource commitments.

What is the management policy towards safety services? Is the Tevel
of support appropriate for the organizational needs? Are safety services
applied to intensive jnvestigations of major accidents? How efficiently is
the safety unit organized to economically produce services at points of
need? Is the staff support for safety integrated for maximum flexibility
and support? Does the safety services program scope address all forms of
hazards, including anticipated hazards associated with advanced
technological development and research? Have proper resources been

allotted to meet the safety service needs?
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HZ. Program Schematics and Plans

The safety services program can be specified and defined through
appropriate schematics and program plans. Users or recipients of these
services can identify present capabilities and determine available services

by reference to these decuments. - -- - . -. -

Have all primary safety services been documented in schematics and
program plans? Are they available to present and potential users of the

services? Do they explicitly identify available services and capabilities?

H3. Professional Qualificaticns and Development

The education, experience, qualifications, and organizational status
of the safety professionals who provide safety services enhances the

effectiveness of the ES&H services program.

Do safety service personnel rate well by both safety and management
criteria? Do safety professicnals have proper crganizational status? Are
their qualifications, education and experience appropriate for the
organization's needs? What short courses and cn-the-job training and
development has been completed by safety professionals in the last three
years? Is the guality and quantity of professional staff adeguate? *When
principal changes in organizational programs are anticipated, are safety

staffing changes made to meet the anticipated needs?

H4. Research and Fact Finding

Research and fact finding includes such activities as survey of needs,
incident recall studies, literature searches, inspections and audits, and-
development, testing and evaluation of methods and equipment. Early
initiation of research and fact finding is the hallmark -of effective

anticipation and response to needs.

What relevant research and Tact finding has been conducted cor is in

process in the safety unit? Is the safety unit organized, structured,
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staffed and funded to provide such research and factfinding services? Is
this capability known to potential users? Is there a well defined and well
understood method for requesting and receiving these services? Is response
to needs and requests timely and effective? Does the safety unit initiate
needed research and factfinding or only respond to requests for such

services?

H5. Exchange of Information

Exchange of information includes directives, bulletins, fact sheets,
memorandum, notices, newsletters, meetings, etc. It includes all methods
which enable 1ine management and safety professionals to share and benefit

from safety and loss control related knowledge.

What exchange of information methods are used in this organization?
Are appropriate means established, known, and in use for sharing needed
safety/loss control information? Can these means be rapidly activated when
the need arijses? Is the exchange of information program documented and

auditable?

H6. Standards and Recommendations

Standards and recommendations include formal orders, regulations and
codes; safety, loss control, standard practices and guideline manuals; and
organizational and consensus recommendations., Their intent is to provide
meaningful guidance and direction on safety and loss control matters.
There is frequently a sequential process flow from research through
exchange of information to & sound consensus. Standards and
recommendations without these foundations may be inadegquate, misdirected,

misleading, even unsafe to implement.

Are applicable standards and recommendations identified, available,
known and implemented within the organization? 1In cases where
organizational and external sources of codes, standards, and regulations do

not cover a particular situation, does management develop (or have
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developed) adequate standards and issue appropriate directives? Are
relevant codes, standards, and regulations (CSRs) known to designers,
planners, operational personnel, and all present and potential users? Are
safety services provided for interpretation and implementation of standards
and recommendations? Are those services sought for and used? Are they
provided in a timely and responsive manner? Are they provided even when

they are not requested?

H7. Training

Training 1n the nature, availability, and use of safety services
provides users with the knowledge, skills and tools to do their safety jobs
effectively.

What relevant safety training has been given to designers, operators,
management, ES&H staff and others within the organization? Is general
safety training provided to all employees? Is specialized safety training
provided when needed? How complete and auditable are training records?
*What is the extent and adequacy of training, education, and promotion in
the areas of ES&H for both the professional staff and operating personrel?

H8. Technical Assistance

People have difficulty using new methods without a source of help,
guidance and reinforcement. Field assistance, meetings and discussions,
written guidance and consultive phone calls can provide needed technical

assistance.

Is there a 1ist of experts to contact for technical assistance? Is
there adequate internal and external communication for technical
assistance? "How adeguate is the technical skill! and numbers of staff
assigned to carry out the ES4H program? Are they responsive to reguests
for assistance? Do they seek out need and offer technical assistance where

needed?
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H9. Program Aids

Program aids include mass produced or locally generated aids of any
kind for use in safety program management and implementation - forms,

analyses charts, MORT charts, training literature, descriptive booklets,

etc.

How effective is staff safety support in supplying and using program

aids? Are applicable external aids acquired, made available and used? Are

special program aids developed to meet local needs?

H10. Quality Assurance Support

Safety and quality assurance have many common methodologies. Their
programs complement one another. Improved safety assurance can result from

well planned and effective quality assurance programs.

How well is the quality assurance (QA) program integrated into the
general design process? Does safety and QA mutually benefit from
nenduplicative cooperation in design review, procedural control,
construction/installation, operation/maintenance, and test for critical
equipment? Are common methodologies and technologies snared and integrated
for mutual benefit and program quality enhancement? Are teamwork and

common goals evident?

H11. Improvement Plans

Safety improvement must keep up with social and technological change
if degradation of safety program effectiveness is to be prevented. Safety
Program Improvement Projects (SPIP) are a very effective means available to
organizations in accemplishing needed improvements, and in making the
transition to higher levels of program effectiveness necessitated by

technological breakthroughs.
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| Is there a well defined program for safety program improvement? Has
there been a steady improvement in organizational safety/loss control
performance? How much have accident losses dropped in the last 3-5 years?
Are safety program 1hprovement projects currently underway? What is the
status of these pfojects? What projects are planned for impiementation?

How are projects planned, implemented and documented?
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APPENDIX A
GUIDELINE TO GOOD PRACTICES
I. INTRODUCTION

The following pages present suggested techniques and advice on
conducting field appraisals. These suggestions come from discussions with
experienced safety appraisal personnel, from the listed references, and
from methods and techniques used in DOE Accident Investigation. Adopt
those suggestions you feel will assist you as you conduct appraisals,
follow proper document flow, schedule interviews, and validate report
findings. Wherever the terms "manager" or "management" are used, they refer

to the manager or the management of the appraisee organization.
IT. COMMUNICATION

First impressions are important. A special effort should be made to

establish a good working rapport at the first meeting with management.

A. Questioning1

1. Avoid an air of dogmatism for it tends to elicit a defensive
response from the appraisee. When the appraiser is telling,
not asking, he is perceived as an outsider‘subverting
management's control. Be open-minded and willing to hear
out the appraisee's views. The purpose of questioning is to

learn, not to air preconceived opiniens.

2. The discussion should be viewed as a partnership between
equals. Any expression of superiority by the appraiser can
result in resentment and competition rather than

communication.

3. The question "Why did you do that?" projects the impression
that the appraiser is sitting in judgment. A better
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approach that shows the appraiser is genuinely requesting
information 1s to ask "How is this done?", "How does it help
you to do it this way?", or "What would happen if 1t were

done another way?"

4. Instead of hammering away with the same guestion until you
are satisfied with the response, be willing to rephrase and
clarify what you are seeking.

5. Communication is more than words. A cold, detached tone of
voice evokes a similar response. An attitude of empathy
will also be reflected in the tone of voice.

Listening - "Most people speak at a rate of about 125 words a
minute - but our minds work at a far greater rate. As a result,
unless we discipline ourselves, our minds will wander. To
counteract this tendency, the Tistener should try these

techn1ques:“1

1. "The Tistener should not cnly hear the spoken words but also
think ahead of the speaker, trying to anticipate what he's
leading to and what will be the conclusion that can be
drawn. This keeps the Tistener's mind on track and makes
the Tistening more interesting."

2. "The listener should seek the evidence the speaker has or
has not adduced to support his comments or buttress the
points he 1s trying to make. This will form the basis for
intelligent and relevant guestions which will expand on the
speaker's thoughts and make them easier to recall."

3. "The listener should mentally summarize what has gone
before. If there appears to be any gaps in his recollection
of what has been said, he may ask for a reprise which will
afd in the absorption of the information."




4. "The Tlistener should Took directly at the speaker, observe
his facial expressions, gestures, tdne, and posture so as to
focus on the nonverbal communications, which are sometimes
more important than the verbal ones. This also tends to
keep the mind tethered to the subject and to improve recall."

5. Don't meet hostility with more hostility; you are rendering

a service, not being a disciplinarian.

[TI. PREPARATION
A, Prepare an appraisal plan to fix in your mind how you are going
to proceed. Your plan may be requested as input to files for the
benefit of future appraisers who evaluate similar organizations.
B. Lay the groundwork for the appraisal personally - & preliminary
meeting with line managément! Make face-to-face contact and

establish who will be management's primary liaison for the

appraisal.

C. Try to accommodate management with respect to the details of

scheduling in order to minimize disruption of operations.

D. Ask management what are the perceived priority and problem areas

not noted in the appraisal scope that you should evaluate.

E. Assure management that they will be able to discuss the appraisal

findings and comment informally prior to their publication.

F. Establish what working facilities (i.e., desk, phone, etc.) are

available for your use during the appraisal.
G. Learn the job of the appraised organization:

1. Objective and goals
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2. Where it fits in the organizational structure

3. Present and near future projects.

Learn the climate at the appraised organizations.

1. Schedule, funding and staffing pressures
2. Security pressures
3. Attitudes toward company safety policy, rules and procedures.

Review applicable control documents which provide performance

standards.
Locate sources for logs, training records, etc.

Be sure you understand what are the objectives of the system that

you will be evaluating.

Read previous appraisal reports and learn the general background,

findings and actions taken on previous appraisals.
Identify the changes that have occurred since the last appraisal.

Contact the field safety branch to ask for pertinent background

material.

INVESTIGATIONS: Field Work and Analysis

Appraisals are not limited to finding wrongs and inadequacies;
they are a determination of the status - good and bad - of the

system.



"The objective is not to parade errors, but to identify matters
which prevent the orderly functioning of the activity and create

barriers to effective accomplishment of established goa]s."l

In organizing your efforts consider investigating an
organizational/administrative grouping or following the flow of a

work process.

Some general guidelines to breakdown broad safety topics are
given in 5SDC-1, "Occupancy-use Readiness Manual - Safety

Eonsideraticnﬁﬁ“2
1
Evidence

1. "Primary evidence affords the greatest certainty of the
fact. An original signed contract, for example, is the best
evidence of its existence and its content."

2. "Secondary evidence is inferior to primary evidence and
cannot be given the same reliance. Secondary evidence may
include a copy of a contract or oral evidence of its
contents. Secondary eyidence may be considered acceptable
if the primary evidence is destroyed or lost and if it can
be shown that secondary evidence is a proper representation

of the primary evidence."

3. "Direct evidence proves a fact without interference or
presumption. [t tends to show a fact or matter at issue
without the intervention of proof of any other fact.
Evidence is direct when the facts at jssue are asserted by
those who have actual knowledge of them by having personally

witnessed them"
4, "Circumstantial evidence tends to establish one fact by

proving another collateral fact. Even though true,
circumstantial evidence does not conclusiyely establish the
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fact. It is founded on experience and observed facts and
coincidences, establishing a connection between the known

and proven facts and the facts sought to be proved."

5. "Corroborative evidence is additional evidence of a
different character, to the same point. An oral statement,
for example, may corroborate that a purported copy of a

document is a true copy."

In striving for the facts heware of unverified statements of

opinion and heresay. Evaluate the source.

The proper attitude is that appraisals are a joint effort of the

appraiser and line management.

Recognize that the operational management does know more about
how things are actually done in the particular organizations; ask

questions.

You may be a stranger to some of the operating personnel. Don't

hesitate to identify yourself.

A useful conceptual model for identification of hazards is that
of unwanted energy flow, specifically the channels for, the
barriers to and the potential recipients of this flow.

Keep your notes and other working papers in order and so written

that another individual can take over for you should you be

called away from the appraisal.

One method of taking notes is to photocopy a control document and
make notes in the margin. If more space is needed than is
available in the margin you can (a) code documents and notations
for cross-reference or (b) cut and paste a section of the

document at the top of a blank sheet and write below it.
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Take notes on the spot. The disadvantages of loss of eye contact
and interruption of communication are compensated by increased

retention of information.

Keep working papers a uniform size; small scraps get lost. A

smaller paragraph or photo can be pasted on ‘a“standard size -sheet -

of paper.

Your working papers represent many long hours of effort and are
potentially very sensitive; especially if taken out of context.

This information is privileged, keep ft secure.
Summarize often - either mentally or on paper - in order to:
1. Get an overview

2. Insure you are keeping within the appraisal scope and

satisfying the appraisal purpose
3. Keep findings in perspective and focus on the facts.

Retention of these working papers will be determined on a case by
case basis. Perhaps they would be valuable to future appraisers

and should be retained in files.

A helpful model for analysis of field work findings is the
comparison of the present situation with what is desired.

Controls naturally become more formal and more restrictive where
hazard potential and loss/injury potential are higher. Some
guidelines to assess procedural requirements and risk acceptance
by 1ine management are given in SSDC-11, "Risk Management
Guide. "



Aids to retrieving information such as reference standards, case
histories, etc., are explained in SSDC-9, "Safety Information

System Gu1’de.”4

For areas where no formal standard exists, you will need to
evaluate the situation in light of your professional experience
and interpretation of concepts, such as "good engineering

practice” and '"reasonable risk."

When analyzing, keep the organization's objectives and goals in
mind. Are they reflected in the status of the control systems as

you found them?

Take the vantage point of management. Would the depth of your
evaluation inform you of the status of the control systems if you

were responsible for direct management of the organization?
1. Some questions to consider when a deficiency is found are:1

a. "Is the deficiency important? What effect does it have

on the functioning of the operation...?"
b. "What is responsible for the deficiency?"

C. "Would the matter have come to light in the normal
functioning of the control system and in the absence of

the appraisal.”

d. "Was the deficiency an isolated error or an indication

of [system] weakness?"

e. "Could the deficiency occur again?"
f. "Was the deficjency a violation of estabiished
procedures?"
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g.

"Did the deficiency indicate the need to clarify or

amplify existing instructions?"

"How can the deficiency be corrected?"

-Some questions to consider when looking for the causes of a

deficiency are:l

"Was the management aware of the problem?"

"Was the problem traceable to inadequate instruction or

insufficient training of personnel?"

"Did the condition occur because supervisors were not

adeguately monitering the on-going process?”
"Were improper priorities assigned?"
"Did the need for controls go unrecognized?”

"Was there a lack of coordinatien with interfacing

organizations?."

Hyere conditions caused by human error?"

"Were the defects attributable to the attitude of the
employees? of the supervisors? of the managers?"

In preparation for writing the report a standard

organization of your information is suggested:

b.

"A capsule comment of the finding" -

"An identifying number for the particular finding and a

reference to the supporting working papers"
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c. "An indication of whether the finding was a repetition

of something found in prior appraisals"”

d. "A citation to the directives, procedures, or job

instructions involved in the finding"

e. "A summary of the extent of the tests and the incidence

of the discrepancy"

f. "The reason the discrepancy occurred"
Q. "A statement of the corrective action - proposed or
taken."
X. A very informal post appraisal meeting to discuss preliminary

findings should be scheduled with the line manager.

REPORT

A. The report is an opportunity to bring to light basic system

strengths, as well as deficiencies and root problems which need

correction.

B. As a minimum, address each significant area mentioned in the
purpose and scope sections. Again, the report is not limited to

negative findings.

C. Each safety deficiency noted on an appraiéa] report should

reference a standard or control document, or otherwise identify

the basis of judgment.

D. Statements of fact must carry the assurance of personal
observation or validation by the appraiser {see "evidence"
definitions under Section IVy. Otherwise you should mention your

sources of information.
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E. The accuracy of your findings and judgements will also be
evaluated by the line manager for relevance and perspective. A
professional analysis, not a "laundry 1ist," is the expected

product.

F. At times it is easier to use a sketch, phetograph,-or flow. chart

than a lengthy explanation.

G. Some factors to consider in making recommendations for corrective

. 1
action are:

1. "What course of action will most practically and

economically cure the defect?"

2. "What objectives should (be kept)...in mind in recommending

corrective actiaon?™

3.  "What choices are open? How do they measure up when

compared with the objectives?™

4. "What tentative alternate has been selected and what

injurious side effects might be expected?"

5.  "Which is the best choice with the least unsatisfactory side
effects?”
6. "What mechanism should be suggested to control the

corrective action after it is taken? How can one make sure
that the corrective action is taken...that it will be
carried to conclusion...that future deviations will be
referred back to someone authorized tb remove impediments
from the proper fulfillment of the suggested course of -

action?!

H. = A recommendation is a recognized need for improvement and may

include a method for solution, not the method.
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The appraiser cannot insist on specific corrective action, that
is a prerogative of higher 1ine management. He should be
prepared to explain how he arrived at his findings and to "sell"

his recommendation.

To help keep the report concise, keep the central purpose of the

report in mind.
In order to write clearly, the problem must be understood clearly.

Technical terminology must be translated into an easily readable

form so it can be understood by those who will read the report.

The report draft must be timely, so it should be written
expeditiously. Such action (a) fosters the ideal of service;
(b) gives management prompt feedback; and (c) is relevant to

present conditions.

The tone of the report is characterized by adjectives such as
calm, objective, thoughful, and dispassionate. The report is no

place to grind axes.

Consider the report's effect on subordinates. Be careful and
selective in identifying individuals who made mistakes. Rather,
key on system inadequacies and failures that led to the

identified problems.

The objectives of the validation of the rough draft with

management are:

1. "To resolve coancts.”1
2. "To reach agreement on the facts.“1
3. "To prevent disputatious rep]ys.“l
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4.  "To permit the manager...to see in advance the written
word - which sometimes will look different from the spoken

word.”l

5. To receive an informal commitment for action on the report

recommendations.

The manager is understandably defensive during the validation;
use courtesy, empathy and salesmanship. Remember, too, that the
manner in which the appraisal has been conducted may set the

initial tone of the validation activity.

The following observations are applicable throughout the

appraisal process.

"Have Good Manners. It is just plain bad manners to say bluntly
'l disagree with you' or 'You're wrong." It is worse manners to
use such words as 'idiotic,' 'ridiculous,' or 'nonsense.'
Besides, it is poor judgment. Under this kind of attack, the
(appraisee}...either lashes back or withdraws. More important,
communications is destroyed and the (appraiser's)...objectives

cannot be rnet.”1

"Use nonpersonal Phrases. 1In disagreeing, avoid starting a
sentence with 'you.’ That implies disagreeing‘with the
individual rather than with the concept or idea. Use neutral
phrases: 'It might be worth considering...,' 'There might be a
possibility that...,' 'Perhaps it might be useful to explore...'
These phrases, being impersonal, seldom arouse

emotions - certainly not the emotions aroused by 'You haven't
thought of...,' 'You've forgotten...,' 'You don't know about...'

Never underestimate the emotional impact of words.”1
"Get on common ground when an impass appears to be reached. Step

back until some point can be agreed upon - even if it is just

agreement that the problem is not an easy one to solve. Stand on
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that ground until tempers are calmed and the (appraisee)...is
comfortable enough to be willing to discuss reasonably the

matters at issue.”1

"Don't back anyone into a corner. Do not press the
(appraisee)...for a clear statement that he has reversed

himself. If he finally goes along with a point, resist the
temptation. Don't say something like 'I'm glad you finally see
‘things my way.' The (appraiser's)...objective is to get his
conclusions and recommendations across. It doesn't really matter

whether or not the (appraisee)...changed his mind.“1

"Don't mistake airing of views with disagreement. Often all that
is necessary is to let the (appraisee)...talk himself out.
Perhaps he does not really disagree but merely wants a chance to
justify his position or to explain the reason for the conditions
that the (appraiser)...found. After he has made his point, the
(appraisee)...might be perfectly willing to let the wording of

the draft stand as written.”1

Cross-referencing the draft report to your working papers
expedites answering the manager's questions. It is far better to
be able to go directly to the appropriate section of your notes
than to have periods where the only sound is you shuffling

through your papers. Here again you can show you are providing a

professional service.

During the validation, impasses on certain points are probably

inevitable. When they occur, keep in mind the following:

1. You cannot force an agreement; the ultimate decision will
have be be made by higher authorities in safety division and
line management. Refer the matter to your supervision,

including the comments and position of the manager.
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2. If the item cannot be reconciled before the final draft is
due, the manager's comments and position should be included
in the text. Let him review it again so he will not be

misquoted.

3. Don't be inflexible on'semantics; be willing to substitute
words and phrases that do not significantly change the

meaning and context.
Some questions to ask oneself while writing the report are:
1. What is the management system or activity being evaluated?
2. What is the standard for evaluation?

3. What is the adequacy of the system or activity in the

present status?

4. What is the adequacy of the collected and evaluated evidence

and the resulting conclusions?
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APPENDIX B

USING SASS TO COMPLY WITH DOE ORDER 5482.1A

1. Introduction

Department of Energy Order 5482.1A, dated August 13, 1982, entitied
Environmental Protection, Safety and Health Protection Appraisal Program,

requires that certain factors be considered and applied as appropriate for
use in all levels of the ES&H appraisal program. This appendix will give
the DOE appraiser the tools to correlate SASS and Order 5482.1A appraisal

factors.

IT. Comparison

As shown in matrix format in Figufe B~1 and as outlined in Table B-1
the contents of the SASS are related to the appraisal factors of
Order 5482.1A. A simflar situation exists for other DOE orders 548X and

for other appraisal schemes and logics.

Since the SASS is designed to provide a complete safety program
description, it may be used to prevent oversights in evaluating a safety
program in terms of any criteria, including those specified in
Order b482.1A.

SSDC 23, Safety Appraisal Guide for Use with DOE Ordre 5482.1A,
contains analytical trees and an appraisal element outiine which
incorporates SASS elements into the 12 appraisal factors of the order. It

should be used as an aid for appraisers performing appraisals based on

those factors.
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TABLE B-1

Management Orders and Directives

A.
AS.
A6.
A7.
A9

Al0.
ALl

B4 .
B8

B11.

Cl.
C6.

D1.
02

D10.

E7

£11.

F8.

G2.
G3.
G4.
G5.

Hi.
H6 .

Management Implementation
Information Flow
Directives and Organization
Services

Vigor and Example

Risk Assessment System
Safety Analysis Report

Change Analysis
Engineering Organization
Safety Analysis Report

Managerial Control Systems
Procedures, Job Safety Analysis

Supervisory Control
Middle Management Support

Information Analysis and Feedback

Feedback, Rewards
General Mass Motivation?

Surveys and Evaluations

Safety Centrol Room
Performance Indicators
Risk Projections
Priority Problem Lists

Level, Scope Integration
Standards and Recommendations

Policies-Standards-Permits

Al.
AZ.
A6 .
C.

CS.
C6.
Di.
1.

HI.

Policy

Challenging Goals

Oirectives and Organization
Operability

Safety Equipment, Instruments
Procedures, Job Safety Analysis
Supervisory Control

Personnel Policies

Ltevel, Scope Integration

B-4



I11.

Iv.

Drganization and Administration

Ad, Line & Staff Responsibility, Accountability
AS. Information Flow

A6. Directives and Organization

Ag, Vigor and Example

Al0., Risk Assesszment System

All. Breakthrough Program

Bl1. Goals and Reguirements

B8. Engineering Organization

D. Operations

Di. Supervisary Control

D3. Supervisor Training

D4. Maintain Operational Readiness
010. Information Analysis and Feedback
E6. Participation and Peer Committees
G. Analysis and Communication

G7. Technical Information

H1. Level, Scope, Integration

H3. Professional Qualificatians and Development
HB. Technical Assistance

H10. Quality Assurance Support
Staffing

B4. Change Analysis

B10. Independent Review

Cl. Managerial Control Systems

£11. Operational Readiness Tests

05. Control of Changes

El. Personnel Policies

E4. Preparation

H1. Level, Scope Integration

H3. Professional Qualifications and Support
H7. Training

HB. Technical Assistance

Training

A2. Challenging Goals

A7. Services
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VI.

C7.
c8.

h2.
D3.
05.

E4.
E5.
E8.
E9.

Fi1.
H.

H7.
H9.

Procedure Quality Criteria
Personnel Selection, Training

Middle Management Support
Supervisor Training
Control of Changes

Preparation

Supervisory and Personal Support
Behavior Change and Control
Problem Evaluation and Response

Supervisor Observation Plan
Safety Services

Training
Program Aids

Communication

AZ.
A9.

AlD.

B5.
£8

C10.

0.
D2.

E2.
E7.

F.
F3.
F8

F10.
F11.

GI.
G2.
G4.
G5.
G6.
G7.
G8.
G9

610,
Gl1.

Chalienging Goals
Vigor and Example
Risk Assessment System

Information Search

Personnel Selection, Training
"Upstream Process" Audits

Operations
Middle Management Support

Human Factor Engineering
Feedback, Rewards

Measurement

Accident/Incident Investigation
Surveys and Evaluations

Audits

Appraisals

Analysis and Communication
Executive Warning
Performance Indicators
Risk Projections
Priority Problem Lists
Fix controls

Technical Information
Information Networks
Collection, Storage
Retrieval, Analysis
Distribution System
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HZ. Program Schematics and Plans
H5. Exchange of Information
HO. Program Aids

VII. Documentation
Al. Policy
Ad. Line & Staff Responsibility, Accountability
A5, Information Flow
Ab. Directivgs and Organization
B. Hazard Analysis
Bl. Goals and Requirements

B8.  Engineeringand Organization

c2. Facility and Arrangement

C6. Procedures, Job Safety Analysis
C7. Procedure Quality Criteria

C8. Personnei Selection, Training
Cll. Operational Readiness Tests

D. Operations
p7. Use of Procedures
D8 Maintenance

le. Information Analysis and Feedback
D11. Emergency Actions

El. Persannel Policies
E7. Feedback, Rewards
E10. Discipline

F. Measurement

F3. Accident/Incident Investigation
F6. Inspections

F10. Audits

G. Anaiysis and Communication

Gl. Executive Warning

G2. Safety Control Room

G3. Performance Indicators

G4. Risk Projections

G5. Priority Problem Lists
G6. Fix Controls

G7. Technical Information
G8. Information Networks
'G9. Collection, Storage
Gl0. Retrieval, Analysis
Gll. Distribution System

H2. Program Schematics and Plans
H6. Standards and Recommendations
H7. Training.



VIII. Incident/Acc{dent Reporting

A7 . Services .
Al0. Risk Assessment System

F3. Accident/Incident Investigation

G4, Risk Projections
Gh. Fix Controls

H11l. Improvement Plans

IX. Planning-Budgeting-Spending
A2. Challenging Goals
A3. Methods, Criteria, Analysis
A8. Budgets, Corrections, Delay
All. Breakthrough Program

Bl. Goals ard Requirements
B1G. Independent Review

C. Operability
€3. Equipment and Tools
4. Materials
5.  Safety Equipment, Instruments
C9.  Emergency Plans
X. ESH Appraisal Program
F11. Appraisals
X1, ESH Evaluation of Facilities & Programs
Al10. Risk Assessment System
B. Hazard Analysis
B&. Design Criteria and Alternatives
B10. Independent Review
C. Operability
c2. Facility and Arrangement
C11. Operational Readiness Tests
9. Problem Evaluation and Response
F4. Incident Recall Studies

F8.  Surveys and Evaluations
F11. Appraisals
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G3. Performance Indicators
G4. Risk Projections
Gh. Priority Problem Lists

H4. Research and Fact Finding
H11. Improvement Plans






APPENDIX C

GUIDANCE FOR GATHERING INFORMATION
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APPENDIX C
GUIDANCE FOR GATHERING INFORMATION

This appendix has exhibits which provide the safety appraiser with
guidance for ¢011ect1ng information. The exhibits are in order,
alpha-numerically, so that they follow the SASS tree logic. Some exhibits
are brief, some are lengthy, but all are to provide the safety appraiser
with a prdven way to gather and organmize facts; so that he can draw
conclusions about the organization being appraised. These exhibits are
methods that have worked for others, and are suggested for your
consideration. The safety appraiser is encouraged to establish his own
~approach for collecting additional information, using proven and
established methods, modifying them-as appropriate for fAis needs, or
developing new methods that better meet his appraisal needs.
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EXHIBIT 1
POLICY-Al
Prepare a brief list, such as listed in Table A-1, of the criteria
expressed in various policies. For each of the criteria, complete the
table's questions. Also, answer the following:
(1) Which criteria do you accept as correct?
(2) Would you rephrase any, or add any criteria?

(3) Can you provide examples of how safety policy is communicated to:

Middle Management:

Supervisors:

Employees:

Technical Staff:
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TABLE -1
Safety Policy Analysis Worksheet -

In our Our Mgt's
- Policy? . views? [ agree?
Criterion [expressed in a few words) Y P N Y F N ki P L

1. a. Safety is positive ‘ U
b. Congruous with high performance | - _ _V - ___ o
c. Congruous with profitability O
d. Congruous with efficietcy

e. Necessary for high energy work near
technotogical boundaries. — L

2. a. Safety is a first consideration S
b. Equal to concerns for productfon, ete.
3. a. Goal = As Low as Practicable i
b. "First time safe"
c. Continuous, significant reductions - _‘ _ _:_ .
4. a. Humane - employee protection
b. Humane - public pretectio
¢. Reduce costs and wastes o~ _ o _ - __ _
d. Protect property
e. Protect (enhance) environwent o _  __
f. Safety of our pre#tets - __ __ __
g. Pride in accomplishments
h. "Good citizen" in commuwnity o ___ o ___
5. a. Line management responsibiiity

b. Employee responsibility —_— o

Y = yes, P = partially, N - no
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TABLE C-1 {continued)

In our Our Mgt's
Policy? views? 1 agree? )
Critérion lexpressed in a Tew words, Y P N ¥ P N Y P N

6. Comprehensive for all fnjurious sources
(indus trial, fire, damage, radiation,
nuclear, effluents, ete.)
7. a. Safety research js needed o
b. Other safety services needed
¢. Safety staff provided o __ _ __
8. a. Comply with laws and regutations .
b. Comply with contractual requirements R
c. Comply with standarss
9. Analysis & control "necessary and sufficient* _
10. a. Vigorous tone -

b. Fast pace of improvement S

c. Safety is a "Way of Life" e

If you have documents or cases which illustrate "Our Management's Views" list them on a
separate sheet.
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EXHIBIT 2

Challenging Goals - A2

For negotiated program goals, management's directives should suggest that
criteria be simple, objectﬁvé, attainable, exterha]]y established or
reinforced, and having reliable, short-term feedback. If challenging gocalis

have been set, list some projects or programs initiated in pursuit of the

goal.

Project/Program Date __Status

C-6



EXHIBIT 3

Methods, Criteria, Analysis - A3

Some organization's long-term success depends on ability, processes and

arrangements. Provide illustrations as follows:

Effective Cases Ineffective Cases

A.  Detecting/Raising
Problems

B. Solving Probtems

C. Adjusting to
Change

Become familiar with the SASS and then review the examples of sequential
steps shown on the attached worksheet. Then take three or four of the most
recent problem solutions and see if you can chart their sequences on a

blank worksheet, just as they were carried out.
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SAFETY ASSURANCE SYSTEM SUMMARY

Safety Assurance System Summary

Sublect Location Date
Remarks i
. ) Analysis
Management Hazard Humari a Safely
Implementation | Analysis Operability ._Opeérations .. Fagtor _ Measurement | Communication Services
INELA14 582
Fig. C-1
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*
SAFETY ASSURANCE SYSTEM SUMMARY
Subjact Pk Scven Location Date
Remarks
Analysis

o Managaman Harard Human & Safely

GO Implemantation Analysls Oparabliity Oparatlons Faclor Measurement | Communication Services
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IMEL-A-14 581

Fig. C-2
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EXHIBIT 4

Line and Staff Responsibility - A4

When safety is an advisory capacity to line mamagers, it is not uncommon to
find a few who do not use safety consultation service. Complete the

following table.

Frequency of Advice, Consultation, Special Reports
Reguested By Him ' Volunteered
Title or His Staff By Safety

The role of middle management is frequently underplayed. If there are
directives or programs which ensure their full envolvement it should be

easy to list middle management's leadership in any improvement programs.

Improvement
Program Manager Date
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EXHIBIT 5

Risk Assessment System = AlQ

To maintain awareness of past assumption of analyzed risks, periodically
review current status, and ensure that risks are known and assessed at the

proper managerial level complete the following table for major assumed

risks:
Study Documents Last Review

Risk Original Update ~ Date Mgr. Level

Are changing conditions (age of plant, obsolescence, obsolete standards,

site or surrounding build-up) properly reflected?

Are changing values (e.g., environmental concerns) properly

reflected?
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EXHIBIT &

Breakthrough Program - All

. Have the goals been documented that will Tead the safety program toward

becoming the ideal system?

Are all disciplines embraced in the DOE policy scope represented in the

organization?
Attach a list of professional disciplines and departmental location.
Are all disciplines within a single operational safety unit?

If "No," how many units?

What is the rank of the executive who has all safety disciplines under his

control?

How many intermediate executives will he deal with if he wants a

comprehensive safety assessment?
Is the staff organized primarily by discipline?

I[s Field Service (technical services to areas and departments) specially

organtzed?

If "Yes," describe

Is responsibility for development of information services centralized in

one person?
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N

If "No," are you satisifed with information services?

Is new program development the primary assigned function of one person?
If "No," are you satisifed with your innovation record of the last
three years?

Do you use a matrix form of organization?

Peer Group Committees:

Rank of
Representation Ad
Title/Mission No. Top Middle Sup Empl Hoc? Qutput Quality

If output quality is less than adequate, have they been given serious

problems (within their capacity) to solve?

Ask each member of the professional safety staff to prepare a professional

resume, including:
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1.  Education
2. Experience
3. Continuing education or training, including short courses
4. Major special assignments (task forces, fnvestigations, reports, etc.)
5. Professional societies
a. Membership category
b. Offices and committees
6. Professional papers, internal and external
7. Honors
8. Community service work.
Summarize the results.

List short course on-the-job training offered to safety professionals in
the last three years.

Course Hours No Attending

How many "young professionals" for future leadership potential are on the

safety staff?
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To what extent does management see the professional safety staff as:
Expert problem solvers?
Expert trouble shooters?

Are safety professionals often appointed to ad hoc problem solving

groups?

Planning or "engineering" breakthrough is a difficult job. A good deal of
wisdom about the job is available, but must be studied. The methods

endorsed have been tested, and they work.

At the same time, appraisals indicate slow rates of program improvement and

identify general weaknesses in advance planning in safety divisions.
Evaluate past progress in innovation.

a. Steady improvement in accident rates is the test of an effective

program.™
Have your rates dropped 90% in the last 10 years?
b. Complete the table for the last __ years.

Safety Program Improvement Projects: 1% -19
Project Description Date Status Results
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Safety Program Improvement Projects:
Date

Project Description

*Senate Commerce Committee.

C-16
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-19

Status

Results
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EXHIBIT 7

Safety Analysis Plan - B2

Analysis is a small fraction of project cost. Yet when projects
fail: explode, burnup, breakdown, overrun budget and schedule, and fail
their mission, under-analysis is a common factor. Can you get any fix on

the safety analysis costs?

Project Title Total Cost Safety Analysis Costs

Engr. Safety  Support Groups

3 3 $ $
$ 3 3 3
3 $ 3 3
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EXHIBIT 8

Change Analysis - B4

Improved analytic methods have been described and discussed, yet there is
little evidence of the use of these methods by management. Attached are
two examples that have been tested in field applications. Figures C-3 and
C-4 are only intended to be indicative of worksheets needed in real world

application.

C-18
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6L-2

Specify Problem

CHANGE-BASED POTENTIAL PROBLEM ANALYSIS WORKSHEET

Factors

Present?

Prior,
Comparable

Differences,
Dlstinclions

Affecting
Changes

Preventive
Counter Changes

Fi

g. C-3
Change-based Potential Problem

Analysis Worksheet

IMEL-A-14 58]
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Subject

CHANGE-BASED ACCIDENT ANALYSIS WORKSHEET

Factors

Present Sltuatlon?

Prior, Comparable?

Differences?

Attective Changes?

What
Object{s)
Energy
Defecls
Protective Devices

Where
On the object
In the Process
Place

When
In Time
In the Process

Who
Qperalor
Fellow Worker
Supervisor
Others

Task
Goal
Procedure
Quality

Working Conditions
Envircnmental
Qvertime
Schedule
Delays

Trigger Event

Managerial Controls
Control Chain
Hazard Analysis
Monitoring

Risk Revigw

{hange-’

Fig. C-4

d Accident Analysis Worksheet

5

INEL-A-14 580




EXHIBIT 9

Independent Review - Bi0

Pick ten projects last put into operation. Then complete the table below,

checking the earliness of the safety input and its contents.

Time of Input Content
Title Title Title  When Acc. Hazard Recommen-
Project I 11 [TI Complete CSR Data Analysis dations
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EXHIBIT 10

Procedures - C6

Procedures allow for effective control of work practices, for safety and

efficiency, with proper quality and.quantity.

Check % of Accident tally**
) those tasks Controlled Vio=~
Types of Procedural {ontrols used covered” by lated

a. Plant rules

b. Department rules

c. Health and Safety Manual

d. Safe Operating Procedures _ e

e. Job Safety Analysis

f. Prejob Briefing

g. Craft manuals/practices

h. Equipment Mfrs. Manuals**

i. Other

*For a high rate department, on the next inspection, keep a tally of

procedural controls in effect for each employee.

**For a sampte of accidents {excluding first aid) tally the number that
were controlled by any procedure, or uncontrolled and the number of

violations,
***Have you verified that the men saw them? Are they used?
Laboratories

Procedural control in laboratories can be more difficult to attain or

measure, but a few questions can be asked. There are differences in
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control dependent on the background and experience of the supervisor or

L manager in control.
List some examples of Are check-
high-energy Supervisor is: Tists, pro-
experimental Manager, cedures, etc. Accident
equipment Engineer Scientist in effect? Experience?

Scientists doing experiments:

a. Figure C-5 procedure developed by a scientist. Do you have any such
protocol?
b. Do you have & permit system for unattended experiments?

Are the permits renewed for each type of experiment?

Or do they run forever?

Laboratory Technicians - are they controlled by step-by-step

procedures?
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Positive Tree

Recommendations after

Gold Powder Explosion, 1966

Supervisor's
- Verlfication
Safely Review & Approval
Each Experiment
|
Hazardous
Experiments
New {especially
Experiments r::gli)
i ! 1
Literature Hazards Proper 8.0.p.° Order, Proper
0 Search Evatuation Equipment , Cleanlingss Disposal
= & Review
Where Necessary,
Small Pilot Runs
Adhere
\L. / to Or Analyze
-_————— ——r—-—-‘---——--——’ SOP.° Changes
1
! !
L e e o o e e e e e e _— 4
*Safe Operating Procedure ' INEL-A-14 576

Fig. C-5 A Scientist's Procedural Positive Tree



EXHIBIT 11

Personnel Selection, Training - C8

What special training is required for various crafts and occupations?

Occupation, Qualification Field
_Specialty Training Reguirements Test? Verification
Vehicles -

Industrial
Trucks

Welding

Field Verification means a check to be sure operators doing the work have

qualified.

C-25



EXHIBIT 12

Operational Readiness Tests - (C11

Make copies of the attached Figures C-6 and C-7 and use them to grade

(green, red, blue) for:

(1) Your last big facility start up

(2) A major present operation

(3) A routine, typical daily job.

£-26
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Audits

UNIT SAFETY PROGRAM

Goals Policy
Manuals
Requirements
r Hardware
_ | Concepts, Design, Build,
Requirements Plan i Install
R R TiIQ
Plant - Equipment - Tools - Materials
Procedures - Meet Criteria =]
Personnel __l
Observe
Supervisor
Sci. Engr. Select Train Test  Work Changes
Cratts
Other e
Participation, Motivation
QOperational
Readiness
Check
-
Qperate
Supervise
Safet X
lnputi Maintain
/
Id
| 4 Work
Fa|'ures Performance
Incidents
Fixes ~s———— Recommendations Problems
INEL-A-14 578
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Goals

\\\‘“—h

}_ Procedures

Y

Criteria

J

Worker Participation

J

Field Test

|

Review

Fixes

| :

Recommendations -a— e
[ ]

-Job
Safety
Analysis

WORK PROCESS SCHEMATIC

Manuals . Policy
/. Codes - Standards - Regulations \
‘ Hardware Personnel
' Higher
-
Concepts - Requirements Select Management
* Service
Design - Plan . Train
. I i Supervisory
Fabricate - Insta Test/Qualification Scientific
* Engineering
QOccupancy - Use _ Craft
' Current Status
Review -

Failures
Incidents —a—

\ QOperational

\

Readiness
Check

Safe
Work
Permits

Pre-Job
Briefing

Problems

1 Work — Work Performance

v INEL-A-14 5§79
Work Flles

Fig. C-7 _
Work Process Schematic
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EXHIBIT 13

Supervisor Training - D3

List the formal training courses provided in the last five years:

Number of Supervisors
Course Title Safety Subjects Hours Reached

If community ccurses are endorsed/subsidized, described as above:

For major Divisions or Departments 1ist regular management meetings

relevant to safety:

Safety Coverage
Division/Department Frequency Length Always Some Seldom
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EXHIBIT 14

Information Analysis and fFeedback - D10

List monitoring systems which regularly provide safety feedback to

supervisors?

Percent of
Monitoring System Frequency of Use Supv. Receiving

What general performance feedback (non-safety) is routinely provided to

suypervisors?

Significance
Report/Monitoring System Frequency Assessed?
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EXHIBIT 15

Measurement - F

In-depth audits can detect more than monitoring systems. However,

monitoring systems are needed not only for detection; but, feedback, and

analysis.

The following table is intended to be indicative. A special table showing

local variations and nomenclature will probably be needed.

Plant Trend - Fixes
Type Observer Frequency Coverage Analyzed? Verified?

1. Supervisor Observation
Plan : :

2. Error Sampling

3. Procedural
Surveijllance

4. Inspections
General

Special Purpose

5. Environmental
monitoring

6. Safety Search-out -

7. Technical Support

8. Outside experts

9. RSO studies

10. Accident statistics

11. QA verifications

12, Management
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Plant Trend Fixes
Type Observer Frequency Coverage Analyzed? Verified?

13. Paper audits

Procedure sign off

Plan review

Work permits

14. DOE surveillance

15. Visitors and
Miscellaneous

Prepare a list of topics or areas controlled by step-by-step procedures.

Rank them in estimated magnitude of hazard (probability x consequences).

List the leading four and then every fourth one until 10 are Tisted. For

these, estimate the degree of compliance.

Used in Percent of steps
Procedure the field? followed?
1 % %
2 % %
3 % %
4 % %
5. _ % %
6. % %
7 % %
8 % %
9. % %
10. _ % %

Attach evidence of support your estimates.
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T

If evidence seems weak, try an experiment: Average for independent
step-by-step surveillance of a sample of the procedures (for example, 3 to
5 with 100 to 260 steps total).

Tabulate results as feollows:

Number of procedures

Total number of steps

Deviations: Deviation Rate
Procedures %
Speps %

Procedures LTA* Deviation Rate
Procedures %
Steps 7%

*vague, general, incorrect, or out of sequence.
Audits. Have the monitoring systems been audited?
When?

Fast Action: Is a fast action correction cycle specified for each

system?
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EXKIBIT 16

Accident/Incident Investigation - F3

How many investigatjons have been conducted to the standards of
Accident/Incident Investigation Manual, ERDA—76—20,‘August 1975.

Check the applicable levels of review and investigations:

Routine Supervisor Review Safety
First Investi- Higher Investi-
Report  Review gation  Supv. Safety gation

First aid cases

Medical cases

Lost work day cases

10 days

100 days

Permanent disability

Prepare a similar table for fires, damage, radiation exposures, releases,

etc.
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EXHIBIT 17

Incident Recall Studies - F&

Has your organization ever conducted an Incident Recall study {RS0's)

If so, describe the studies:

Department/Activity Date Incidents Reported
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EXHIBIT 18

Audit - F10

An audit probes a function or divi

ston in greater depth than is possible in ‘

either day-to-day surveillance, or in an outside appraisal. The topical

coverage of audit programs by subject can be described as follows:

1. Disciplines - nuclear, fire,

radiation, waste, etc. For these,

indicate whether organization-wide or for one area, and show man-days

to express depth of coverage.

2. Functional.

Engineering and Design
Subspecialties
Quality Assurance
Transportation
Construction

Safety Program

or, as stated by one company,

appropriate periods.

3. Topical.

Electrical

Mechanical

Buildings, Processes

Human Factors

Waste Management

Transportation of
Hazardous Material

(on-site and off-site)

Training

Procedural Systems

Monitoring

Accident Investigation
ana Reporting

"each operating group and area' at

High Energy Equipment
Reactors
Critical Facilities
Pressure
Lasers
Accelerators
Cranes and Hoists

Heavy Equipment
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3. Topical.

Flammables Hazardous Material Control
Explosives Personal Protective Equipment
Sanitation Instrumentation

The criteria employed are variously described:

1. Broad, performance criteria, especially good when used by senior,

experienced personnel.

2. Detailed criteria. Auditors may not go beyond these unless the first

criteria are also present.

3. Detailed standards and requirements. In general these are too limited

a basis for auditing safety.

4. Emerging, new, or "state of the art" criteria can be especially

valuable if applied by experienced personnel,

h. RSO's critize subjective judgments, inexperienced personnel, and
superficiality of external auditors (phrases like "gum wrappers,"

"toilet seats," and "extinguisher maintenance" are used).

6. Audits which assess '"chains of problems" and systemic weaknesses are

especially valuable.
7. Fast action cycles for serjous problems should always be stated.

8. The audit function should be seen in a comprehensive approach to
safety assurance, and this has been called the "triple redundant
system." Line and independent functions are one redundancy.
Monitoring and audit programs provide another redundancy. Separate
review of technical (hardware, process or subject matter content) and
required analytic work is a third redundancy. This can be expressed

in a matrix:
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Line Independent

Monitoring X X (Technical Content
Audit X X (Analytic Method
Nomenclature: 1In this discussion the word "audit" as defined is

largely used. Many organizations describe audits as "reviews" or

"appraisals™ which are otherwise defined in this Workbook.

In summary - these descriptions should indicate why audit is a major

determinant of program quality.

* %k Kk

Do you have an audit system?
If so, attach descriptive documentation.
Complete the following table, entering man-days for each audit.

Organization-wide
Audit Topic or sub unit 1974 1975 1976 1977 1978 1

979

Example: Waste Management organization-wide 30

27
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Organization-wide ‘
Audit Topic or sub unit 1874 1975 1976 1977 1978 1979

Example: Waste Management organization-wide 30 27

-39



Try an audit experimant:

a. Select three processes which have NOT been covered by audit or

in-depth study. Examples might be:

Engineering
Project engineering
Procedure preparation
Maintenance work orders
- Personnel protective equipment - procurement, issuance,

maintenance and use of one type of equipment.
b. Prepare a simple block function schematic of the process.

C. List steps necessary to fulfill each function. Consult
directives, memos, and add your judgment of requirements for a

goed process.

d. Walk through the process discussing the functions and steps with
the personnel who do the work. Add or amend steps as indicated,.

e. Summarize your findings as follows:

Deviations or
Subunits Deviations from Omissions, Good
Topic or Function Invoived Written Directives Practices

C-40



EXRIBIT 19

Priority Problem Lists - Gb

It is common for monitoring-audit-appraisal functions to produce JTenthy

"Taundry 1ists" of desirable corrections. These must be processed in two

ways:
1. Prioritized in rank order, or by a three category system.
2. Traced to generic system weaknesses for correction of underlying

causes.

The Pareto principle suggests that 20% of the problems may account for 80%
of the difficulty and should get 80% of the preventive effort.

1. In what year did your organization first compile a master Priority
Probiem List (PPL)?

To date, how many problems have been
(a) cleared by action?
{b) alleviated?
(c) remain on current 1ist?

2. Have PPL's been compiled by and for major division or department

managers?
If so, compile data on their effectiveness:

Date
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Ist Total Cleared Not
Division Year No. Fully Partially Cleared

How many of your current PPL's reflect peed for improved services

(R&D, standards, guides, etc.) from higher echelons of DOE?

Reported to
Problem Service Need Field Hg
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EXHIBIT 20

Fix Controls - Gb

Tabulations of pending fixes by building, discipline, priority, etc., is
obvious. The periodic (e.g., year end) tabulation of fixes needed may show
the sources, departments or other areas which produce the Targest number of
fix needs, and are likely candidates for system corrections. If
recommendations of outside observers are not being detected by internal
observers, the questions of what, who, where, when, etc., may lead to

substantial improvements of internal appraisal.

Use Table C-2 for all recommendations which affect the safety program.
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TABLE C-2

FIX CONTROL EXPLORATORY STUDY

(a)

Sources of Recommendation

Professional Accident/Incident
Search-0ut Investigation Appraisal Audit

Department and
Building Affected

Person/Organization
Responsible

Tickler Files

Ltocation

Frequency of Lists
to those responsible

Number cleared in
past year

On-time
Late

Number Pending

(a) Other sources may be utilized, i.e., OSHA deficiency 1ists, RSOs,

inspections, PPLs, etc.
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EXHIBIT 21

Information Networks - G8&

The objective of information networks is to provide persons with

information they need at the time they need it.

1. Does your Safety Division have a good Information system?

Or, does it have dozens of decentralized subsystems?

a. To how many individuals did you go when you collected the

information shown below.

The Past Record _ The Risks?
Adverse 10 Years
Events 10 Years Last Year Next Year Likely Worst

Occupational Injury

Deaths

Disabling

Total -

$ Costs o

Motor Vehicle .

Number of Accidents

$ Costs

Fire

Number of Fires

$ Costs
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The Past Record The Risks?

Adverse
Events 10 Years Last Year HNext Year Likely

10 Years
Worst

Other Damage

Number of Accidents

$ Costs

Total $ Costs

b. Would radiation data, effiuent and environmental
accident data, non-motor vehicle transport data

require going to more persons?
How many?

c. To how many persons did you go to collect error

rate trend analysis data from monitoring systems?
d. What is the grand total?

2. | A new facility is to be built. It is the successor to
a prototype and a pilot facility. The project manager
insists on the best possible data bank for use by the
designers. He specifies he's to have full information

on the following:
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Sources to

be searched?

Accident/incident experience and causal

factors and patterns:

{1) Ours

(2) Other Laboratories

Failure rates of components

Operator reports of problems and incidents

Codes, standards and regulations - all

disciplines
(1Y In house - internal
{(2) Outside requirements

"State of the Art" technical 3iiterature,

all disciplines.
(1) In house
(2) Outside laboratories

Sources of expertise on specific functions

and components

Total sources:

€-47



Have you ever seen a good safety information system
operating with information responsibilities

decentralized?

List in detail your stores of data and technical

information.

How many?

How many are indexed for quick retrieval?
How many are computerized?

How many are key-word indexed? (e.g., cranes, valves,

chemicals, etc.)

Lo you have a standard practice that all information
will be reduced, analyzed and interpreted before
distribution?

Your primary business is information.

Is your business well organized?
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EXHIBIT 22

Safety Services - H

A service charting and analysis method was developed about twenty years ago

and has shown great powér for objective analysis and long range planning.

See Figure C-8, which is a completed typical brief service chart for an

organization.

Reproduce many copies of the Figure C-9.

Analyze your present services.

List priority problems. For each, as applicable, list services needed to

expedite solutions. Plan and schedule the successive, sequential steps in

service production.
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EXHIBIT 23

Improvement Plans - H11

Detailed lists covering each major function of the basic processes should
nighlight common weaknesses, but only provide preliminary qualitative
judgment to get an overview. It would be expected that such lists, as
shown below, would be lengthy.

. . *
Uncertainties,

SPIP
Basic Process Major Function Prepared Executed
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$S0C-1
5SDC-2

SSDC-3

SSDC-4
SSDC-5
SSDC-6

SSDC-7

SSDC-8

SsDC-¢
SS0C-10
SSDC-11

SSDC-12

SS0C-13

SSDC-14
SSDC-15

S50C-16

SSDC-17
SSDC-18
SSDC-19

SS0C-20

S5DC-21

550C-22

- SSDC-23

OTHER SSDC PUBLICATIONS IN THIS SERIES

Occupancy-Use Readiness Manuail
Human Factors in Design

A Contractor Guide to Advance Preparations for
Accident Investigation

MORT User's Manual
Reported Significant Observation {RSO) Studies
Training as Related to Behavioral Change

ERDA Guide to the Classification of Occupational
Injuries and Illnesses

Standardization Guide for Construction and Use of
MORT-Type Analytic Trees

Safety Information System Guide
Safety Information System Cataloging
Risk Management Guide

Safety Considerations in Evaluation of Maintenance
Programs ‘

Management Factors in Accident and Incident Prevention
(Including ‘Management Self-Evaluation Checksheets)

Events & Causal Factors Charting
Work Process Control Guide

Systems Safety Analysis Manual for Strategic Petroleum
Reserve Office Drilling and Completion Operations

Applications of MORT to Review of Safety Analyses

The Safety Performance Measurement System

Job Safety Analysis

Management Evaluation and Control of Release of
Hazardous Materials

Change Control and Analysis Guide
Reliability and Fault Tree Analysis Guide

Safety Appraisal Guide



	SSDC24_Page_001_Image_0001
	SSDC24_Page_003_Image_0001
	SSDC24_Page_004_Image_0001
	SSDC24_Page_005_Image_0001
	SSDC24_Page_006_Image_0001
	SSDC24_Page_009_Image_0001
	SSDC24_Page_010_Image_0001
	SSDC24_Page_011_Image_0001
	SSDC24_Page_012_Image_0001
	SSDC24_Page_013_Image_0001
	SSDC24_Page_015_Image_0001
	SSDC24_Page_016_Image_0001
	SSDC24_Page_017_Image_0001
	SSDC24_Page_018_Image_0001
	SSDC24_Page_019_Image_0001
	SSDC24_Page_020_Image_0001
	SSDC24_Page_021_Image_0001
	SSDC24_Page_022_Image_0001
	SSDC24_Page_023_Image_0001
	SSDC24_Page_024_Image_0001
	SSDC24_Page_025_Image_0001
	SSDC24_Page_026_Image_0001
	SSDC24_Page_027_Image_0001
	SSDC24_Page_028_Image_0001
	SSDC24_Page_029_Image_0001
	SSDC24_Page_030_Image_0001
	SSDC24_Page_031_Image_0001
	SSDC24_Page_032_Image_0001
	SSDC24_Page_033_Image_0001
	SSDC24_Page_034_Image_0001
	SSDC24_Page_035_Image_0001
	SSDC24_Page_036_Image_0001
	SSDC24_Page_037_Image_0001
	SSDC24_Page_038_Image_0001
	SSDC24_Page_039_Image_0001
	SSDC24_Page_040_Image_0001
	SSDC24_Page_041_Image_0001
	SSDC24_Page_042_Image_0001
	SSDC24_Page_043_Image_0001
	SSDC24_Page_044_Image_0001
	SSDC24_Page_045_Image_0001
	SSDC24_Page_046_Image_0001
	SSDC24_Page_047_Image_0001
	SSDC24_Page_048_Image_0001
	SSDC24_Page_049_Image_0001
	SSDC24_Page_050_Image_0001
	SSDC24_Page_051_Image_0001
	SSDC24_Page_052_Image_0001
	SSDC24_Page_053_Image_0001
	SSDC24_Page_054_Image_0001
	SSDC24_Page_055_Image_0001
	SSDC24_Page_056_Image_0001
	SSDC24_Page_057_Image_0001
	SSDC24_Page_058_Image_0001
	SSDC24_Page_059_Image_0001
	SSDC24_Page_060_Image_0001
	SSDC24_Page_061_Image_0001
	SSDC24_Page_062_Image_0001
	SSDC24_Page_063_Image_0001
	SSDC24_Page_064_Image_0001
	SSDC24_Page_065_Image_0001
	SSDC24_Page_066_Image_0001
	SSDC24_Page_067_Image_0001
	SSDC24_Page_068_Image_0001
	SSDC24_Page_069_Image_0001
	SSDC24_Page_070_Image_0001
	SSDC24_Page_071_Image_0001
	SSDC24_Page_072_Image_0001
	SSDC24_Page_073_Image_0001
	SSDC24_Page_074_Image_0001
	SSDC24_Page_075_Image_0001
	SSDC24_Page_076_Image_0001
	SSDC24_Page_077_Image_0001
	SSDC24_Page_078_Image_0001
	SSDC24_Page_079_Image_0001
	SSDC24_Page_080_Image_0001
	SSDC24_Page_081_Image_0001
	SSDC24_Page_082_Image_0001
	SSDC24_Page_083_Image_0001
	SSDC24_Page_084_Image_0001
	SSDC24_Page_085_Image_0001
	SSDC24_Page_086_Image_0001
	SSDC24_Page_087_Image_0001
	SSDC24_Page_088_Image_0001
	SSDC24_Page_089_Image_0001
	SSDC24_Page_091_Image_0001
	SSDC24_Page_092_Image_0001
	SSDC24_Page_093_Image_0001
	SSDC24_Page_095_Image_0001
	SSDC24_Page_096_Image_0001
	SSDC24_Page_097_Image_0001
	SSDC24_Page_098_Image_0001
	SSDC24_Page_099_Image_0001
	SSDC24_Page_100_Image_0001
	SSDC24_Page_101_Image_0001
	SSDC24_Page_102_Image_0001
	SSDC24_Page_103_Image_0001
	SSDC24_Page_104_Image_0001
	SSDC24_Page_105_Image_0001
	SSDC24_Page_106_Image_0001
	SSDC24_Page_107_Image_0001
	SSDC24_Page_108_Image_0001
	SSDC24_Page_109_Image_0001
	SSDC24_Page_110_Image_0001
	SSDC24_Page_111_Image_0001
	SSDC24_Page_112_Image_0001
	SSDC24_Page_113_Image_0001
	SSDC24_Page_114_Image_0001
	SSDC24_Page_115_Image_0001
	SSDC24_Page_116_Image_0001
	SSDC24_Page_117_Image_0001
	SSDC24_Page_118_Image_0001
	SSDC24_Page_119_Image_0001
	SSDC24_Page_120_Image_0001
	SSDC24_Page_121_Image_0001
	SSDC24_Page_122_Image_0001
	SSDC24_Page_123_Image_0001
	SSDC24_Page_124_Image_0001
	SSDC24_Page_125_Image_0001
	SSDC24_Page_126_Image_0001
	SSDC24_Page_127_Image_0001
	SSDC24_Page_128_Image_0001
	SSDC24_Page_129_Image_0001
	SSDC24_Page_130_Image_0001
	SSDC24_Page_131_Image_0001
	SSDC24_Page_132_Image_0001
	SSDC24_Page_133_Image_0001
	SSDC24_Page_134_Image_0001
	SSDC24_Page_135_Image_0001
	SSDC24_Page_136_Image_0001
	SSDC24_Page_137_Image_0001
	SSDC24_Page_138_Image_0001
	SSDC24_Page_139_Image_0001
	SSDC24_Page_140_Image_0001
	SSDC24_Page_141_Image_0001
	SSDC24_Page_142_Image_0001
	SSDC24_Page_143_Image_0001
	SSDC24_Page_144_Image_0001
	SSDC24_Page_145_Image_0001
	SSDC24_Page_146_Image_0001
	SSDC24_Page_147_Image_0001
	SSDC24_Page_148_Image_0001
	SSDC24_Page_149_Image_0001
	SSDC24_Page_150_Image_0001
	SSDC24_Page_151_Image_0001
	SSDC24_Page_152_Image_0001
	SSDC24_Page_153_Image_0001
	SSDC24_Page_154_Image_0001
	SSDC24_Page_155_Image_0001



