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ABSTRACT 

This is 1 of 15 ·documents designed to illustrate how an 
Environmental, Safety and Health (ES&H) Assurance Pro­
gram may be implemented. The generic definition of 
ES&H Assurance Programs is given in. a companion docu­
ment entitled "An Environmental, Safety and Health As­
surance Program Standard." This particular document 
presents a model operational-level ES&H Assurance Pro­
gram that may be used as a guide by an operational­
level organization in developing its own plan. The 
model presented here reflects .the guidance given in the 
total series of 15 documents. 
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A. MODEL PLAN FOR LINE ORGANIZATIQN ENVIRONMENTAL, 
SAFETY AND HEALTH ASSURANCE PROGRAMS 

Introduction 

This is 1 of a set of 15 guidance documents designed to illus­

trate how an Environm~ntal, Safety and Health (ES&H) Assurance Program 

may be implemented. The generic definiti~m of ES&H ·Assurance Programs 

is given in a companion qocument entitled "An Environmental, Safety 
and Health Assurance Program Standard,"! .often referred to as simply 

the Standard or t~e Ptogram Standard. As suggested by the title, the 

Prog~am Standard defines tqe functions and some of the structure 

needed within an institutiqn for it to possess an "ES&H Assurance 

Program." The Standard is, on the other hand, t;elatively generic, 

flexible, and nonprescriptive-~focu~ing on the general framework of 
ES&H Assut;ance Programs and on what functions must be pePfoPmed, not 

on how these may be accomplished. This was done intentionally in 

orqer to provide maximum flexibility in i~plementation. 

The ES&H ~ssurance Program Standard requires that an institution 
poss~ss an independent "E;S&H Staff.·~ The remainder of the institution 

is conside~ed "Line" and "Management" as suggested in Figure 1.* 

(;eneric functions of these three organizational components, as re-

,quireq by the Standard, a~e delineated in. Figure 1. The Program Stan­
dard is more explicit about the nature of these functions. Specifi­

cally, ~ine organization ptans are required-~and these must reflect 

the guidq.nae from the ES&I;i Staff, ~hich itself.II\ust prescribe activi­
ties consistent with the Standard. In addition, the total program, 

planned by the ES&H Staff and approved by management, must be well 

Management in this context refers to uppen (or institutional) 
management, with the Line organization presumed to have its own mana­
ge~ial hierarchy--designated Line .management. 

7 
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ESAH 
STAFF \ \ -1 AUDITS FOR I \ \ IMJ'L.EMiiNTATION I 

I \ \ AND CHANGE - _ · I 
\ \ ', --....._SETS UP SYSTEM 
\ 'ASSURANCE" TO IMPLEMENT 
\ \ ·' CONTROLS ANb 
~ '-, PROVIDE ASSURANCE 

SUPPORT \ REVIEWS FOR DATA 

. \ ...... 
\ \ ADEQUACY 1 
\ GUIDA't.cE WITH '......_ ...... -. ,_- DETERMINES 
\ LEGAL REQUIREMENTS, - NEEDED CONTROLS 
\ STANDARDS AND I 
\ APPROACHES ' 

\. ........ _ 
'- - - - - - - --+- PERSON/ORGANIZATION 

- ...,.. - - - ~ - ~ - - -~WITH HAZARD 
GUIDANCE AT HAZARD IDENTIFICATION 

FiQure l, Institutional Structure and Generic 
p~nctions in ES&H Assurance Programs 

defined, Thus, as .illustrated in Figure 2, certain documentation must 

exist within the ES&Ji l\qsur~nce Program. 

T~e intent of this se~ies of guidelines is to provide an ittua­

t~ation of this document~tion. No suggestion is intended that the 

program definition given in these guidelines provides a unique or even 

the ~ost cost~effective means of performing the functions required by 

the Program Standard. Ce~tainly, it is not intended that they are 

mandatory requirements stemming from the Program standard. 

We feel., however;. 'an' ob;ligation to present one relatively spe­

cific program defin{tion tha:~ effectively and (we believe) efficiently 

meets. the requirements of the. generic Program Standard in order to 
~ ... 

·:: 

., .. ·.::· 



MANAGEMENT 

e INSTITUTIONAL 
ES&H ASSURANCE 
PLAN 

ES&H STAFF LINE 

STAFF PROGRAM DEFINITION DOCUMENTS 

e REVIEW PROGRAM 

e AUDIT AND APPRAISAL PROGRAM 

e EMERGENCY RESPONSE PLAN 

. ; 

e LINE ES&H 
ASSURANCE 
PLANS 

e ACCIDENT INVESTIGATION PROGRAM 

e ASSURANCE TRAINING PROGRAM 
WORKING LEVEL 

e INFORMATION MANAGEMENT AND 
REPORTING PLANS 

STAFF PROGRAM POLICY DOCUMENTS 

e GUIDANCE FOR 

e ES&H ANALYSIS ·ACTIVITIES 

e ESAH COMMITTEES 

e ESAH MEETINGS 

e LINE ES&H AUDITS AND APPRAISALS 

e . LINE INSPECTION AND MONITORING 

e LINE REVIEW ACTIVITIES 

Figure 2. ES&H Assura.nce Prog1='am Documentation 

• bemonstrate the feasibility of the Standard, 

• Provide a specific, well-defined program that can be tested 
for cost-effectivity, and · 

• Aid others in structuring programs that are consistent with 
the Standard. 

It was precisely with this in mind that this set of guidanGe documents 

was prepared. The set, generically entitled "Guidance for Implement­

ing an Environmental, Safety and Health Assurance Program," consists 

of the following documents (see also Referen·ces): 

I. Institutional Models and ES&H Staff Program Documents 

Volume 1 A Model Plan for Inst.i tutional. Envirotunental, Safety 

and Health Assurance 
. 2 

Programs. 

Volume 2 A Model Plan for Environmental, .safet:y and· Health· 

Staff Audits and Appraisals 3 

Volume 3 A Model Plan for Environmental, Safety and Health 

Staff Review Activities 4 
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Volume 4 

Volume 5 

Volume 6 

Volume 7 

A Model Plan fpr·Institutiona+ ~ergency RespQnse 

Program~5 

A Model Plan for Institutional AccidE,mt Investi9a-
tions6 

Model Documentation for an Environmental, Safety an~ 

Health Assu~ance Infopmation System7 

A Model Plan for Institutional Environmental, Safety 
and Health As~urance ~raining Progra~s8 . 

II. Model ES&H Staff Guidance Documents 

Volume 8 . Model G1,.1idelines for ·Line Organization Environmental, 
Safety and Health Committee Operations9 

Volume 9 Model Guidelines for Environment.~!, Safety and Health 
. 1 ' A t. . t' lO Ana ys1s c 1v1 1es · 

Volume 10 Model Guidelines for ~~ne organization ~nvironmental, 

Safe·ty and Health ~udits and Appraisals11 

Volume 11 Model Guidelines for L~ne Organi~ation ~nvironmental, 

Safety and Health ReviewActivities12 

Volume 12 Model Guidelines for Line Organiiation Envirqnmental, 

Safety and Hea+th J;nspection and Monitoring Activi-
ties13 . 

Volume 13 Model Guidelines for Li!le Organization Environmental, 
Sctf~Ly and Health Mcctingc14 

Volume 14 Model Guidelines fOr Utilizing Quality A,ssurance Sup­

.port in Environmenta+, Safety and Health Assurance 
15 Proqra,ms 

. ' 

III. Model Line ES&H Plans Which Reflect the Above Model Policies and 
Plans 

Volume 15 A Model Plan for Line orgariizatiol') Environmental, 
Safety and Health Assurance Progr~ms16 

• 



Background . 

Management Obliga~ions in ES&H Areas 

Because many haza~ds associated with today's operations or with 

new products themselves have the potentiaL for impacting large numbers 

of people--and becau~e many of thQse at ~isk cannot exercise direct 

control pver that risk--management in today's environment has an obLi­

gation to exePcise contPoLs that Lead to an apceptabLe pePceived LeveL 

or·Pisk by those at Pisk. 11 ' 1 ~ This may seem a debatable moral state­

ment, but in many cases it has the force of law. In fact, 

• When expending federal funds on programs that could have a 

public or environmental ·impac;:t, the National Environmental 

Policy Act19 and subse~uent regulation mandate elaborate 

procedures for public input designed to ascertain public 

acceptability •. 

• Portions of the Occu~ational Safety and Health Act20 are de­

signed to ascertain acceptability to employees. 

• MQSt ES&~ laws and regulations are designed to expPess 

societally acceptable levels of control and/or permit public 

input with-the sqme end result. 

Among other things, thi$ basic management obligation requires 

that management decisions consideP, to an appropri~te extent, ES&H 

objectives of empLoyees and the pubLic on a routine and thorough 

basis. And, in addition, it becomes a management obligation to keep 

those at risk informed in a credible fashion about pro·tection efforts 

being undertaken on their behalf. 

The ES&H Assurance Program Standard was designed to assist in 

meeting tqese pbligations of today's management. How it does this is 

described in more detail in Re:ferences 17 and 18. 

Criteria fpr Meeting Management Obligations 

ES&H programs based on the ES&H Assurance Program Standard are 

intended to satisfy six basic generic criteria. for "success" in Es&H 

programs. By design, the intent of these six basic criteria is to 

provide a measuPe of pPogPam performance that does not rely solely on 

accidents or incidents~ so that one's positive steps to provide pro­

tection to humans _and their environment can be used, in part, to de­

scribe one's su~cess. These six criteria may·be described briefly as 

follows. (More detail can be found in References 10, 17, and 18.) 

11 



12 

r. Identify all significant hazards,· spe~ifically or by class. 

"Hazards" are defin~d as things which have the potentiaL for 

causing injury to or illness in:humans or damage to the environment. 

The environmental and human .categories in which possible impact is of 

concern are shown in Figure 3. These are discussed in detail in 

Reference 10. Unusua~ ·hazards .are defined as. those hazards not rou­

tinely encountered arid accepted·by the general public, While Y"OUtine 

haz~rds are all others, .~hat is, those that are routinely encountered 

and accepted by the general publ~c. Either type of hazard may be 

significant. 

PROPERTY ECOLOGY 

DAMAGE TO, DAMAGE 
OR EXCLU- OR INJURY 
OION FROM T01on 

• HISTORIC ILLNESS IN 
SITES • FLORA 

• PERSONAL • FAUNA 
PROPERTY • THEIR 

• ~EC~F.ll- /&SSOCIA-
TIONAL TIONS 
AREA 

• CORPORATE 
PROPERTY 

ILLNtSS OIRECTL y 
INVOLVED 
7 \ 

INJURY ILLNESS 

ALTER- DAMAGE TO, 
ATIONTO EXCLUSION 

• GOOIAL FROM 

MORES •MINERALS 
•SOCIAL • ARCHEOLOG-

STRUC- ICAL SITES 
TURES • OIL RESERVES 

NOT onin!CTL V 
INVOLVED 
7 \ 

INJURY ILLNESS 

LAND, 
AIR, AND 

INSTITUTIONS WATER 

OVERUSAGE DAMAGE TO 
OF OR DEGRA-

•WATER OATION OF 

TREATMENT •POTABLE 
SYSTEMS WATER 

• POLICE/FIRE eAQUIFERS 
PROTECTION •ATMOS-
ORGANIZA- PHERE 
TIONS · •LAND 

• ADMINISTRA-
TIVE OFFICES 

Figure3 •. Human and Environmental Categories of 
Concern in ES&H Assurance Programs 

II. Define acceptable controls over the significant hazards. 

Acceptable controls are developed through an assessment or 

analysis process (see Reference 10, Volume 9 in this series) which 

examines the ways (events) through which the potential consequ~~ces 

(that is, possible types and scope of injury, illness, or damage) of 

hazards may actually be incurred. Possible controls over the factoPs 

that ~ffect how these ~vente occur are then identified, and a collec­

tion of controls ~hich appe,rs'to be cos~effective and acceptable to 

. :. 



persons who might be harmed, or whose environment might be damaged, is 

then selected.· 

III. Routinely use the controls as they have been defined. 

One of the major contributory factors in accidents or inci­

dents involving significant hazards is the failure to use defined 

.controls. "Use," here, is intended to imply implementation, use, 

and/or maintenance. This. is disc'ussed in Reference 21. In order to 

verify control use, an adequate definition of each control is needed. 

IV. Accommodate changing circumstances. 

In a way, this is intended to imply only that activities for 

meeting Criteria I, II, and III are routinely and systematically re­

viewed and updated, as required. The possibility .always exists that 

new hazards will be introduced into an operation or th~t factors af­

fecting the nature or scope of, or the likelihood of incurring, conse­

quences from existing hazards will be modified. _When such changes do 

occur, their effect upon the adequacy and reliability of controls must 

be analyzed and appropriate adjustments made, when necessary. 

v. Define an emergency response program consistent with existing 
hazards and routinely verify its reliability. 

There is, of course, no zero risk. In the above ·framework, 

acceptable controls carry with them a connotation of aaaeptabZe Pisk. 

One must .therefore assume that accidents or incid~nts will occur--and 

prepare accordi~gly. The ES&H Assurance Program Standard requires an 

emergency response program based on the understanding of the potential 

consequences tha~ ~ay arise from a hazard and the events (or sequences 

of events) that may lead to their realization that .is gained iq the 

performance of activities which satisfy Criterion II, above. 

VI. Provide reliable independent evidence that Criteria I through 
V are satisfied. 

This is the assuPanae function implied in the title of the 

ES&H Assurance Program Standard. Assurance is accomplished through 

independent reviews and audits which are efficiently based on informa­

tion provided by those responsible for an operation or a product. 

The primary intent of ES&H Assurance Programs is to provide inde­

pendent credible ~vidence that Criteria I through V are properly 

13 
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satisfied. These first five criteria are designed to provide a sys­

tematie means for the management of haaa'l"ds anq may be thought of as 

defining the objectives of a eont'l"oL subp'Y'og'l"am of the total ES&~ 

Assurance Program, including both di'l"eet eont'l"ols over hazards and 

indi'l"eet administ'l"ative eont'l"oLs. The latter are designed to provide 
a management system in which the direct contr~ls are defined, and are 

routinely used, and which generates Ve'l"ifiabLe eviqenee that this is 

the case. 

A88U'I"anee is then provided by an overlay subprogram wpich Ve'l"i­

fies the adequaey and use of the controls using the verifiable evi­
dence just describ~d. Speci~ic~lly, adequaay is typically verified 
through document 'l"eViews (of plans, procedures, etc.), while .the use 

of the controls is verified through audits an~ rn(Jnif;o'l"ing aations. 

Independent reviews by the institutional ES&H Staff form the basis for 
credibly reporting on the positive efforts made to -protect humans and 

their environment. In addition, d~ta maintained by the ES&H Staff 

form a hypothesis about. institutional performance that may be effi­

ciently verified by statistical sampling methods by external agencies, 

as appropriate. The efficiency of performance verification sampling 

by both the ES&H Staff and external agencies is discussed in_Reference 

22. 

The Role of a Line Organization Plan in Satisfyin9 These Criteria 

The assurance aspect of an ~::i~.H _AssuLance. Program requires a 

continuing determination of the adequ~cy.ahd \,lSe of the program, and 

the judgment of adequacy is p.ossible oniy when the program is well 

defined. The ES&H Assurance Program Standard req\,lires ES&H Assurance 

Plans at the various organizational levels in order eo meet··this need 
for definition. 

. . . 
The Standard als6 assigns the basie Pesponsibility fo'l" ES&H p'l"o-

teetion to Line management, so that the ES&H Assurance Plans of the 
Line organizations are particularly important tu t:.he over~ll program 

definition--and the working level* Line organizatio~ plan is the key­

stone of these. It is the working level of the Line organization at 

"Working level" is a flexible concept in the Standard byt is in­
tended to denote approximately the first or second level of management. 
This is the leve~ at which the aont'l"oL subp'Y'Og'l"~m noted above is most 
conveniently implemented. 



which interfaces with the hazards involved in an institution's opera­

tions tak~ place. ES&H plan• at this level·describe the basic approach 

that nas to be taken to satisfy all six of t~e criteria in the previous 

section. The plart includes a description of the evidence of perfor­

mance that is to be maintained at the workin'g level, how and when it is 

to be generated, and by whom it is to be maintained and verified. 

The next section presents and· discusses a model Line organization 

plan that satisfies the requirements of the S~andard. 

15 
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An Annotated Model Plan for 
Line Organization Environmental, 

Safety and Health Assurance-Programs 

The Model Plan for Line Organization Environmental, Safety and 
Health Assurance Programs p~esented here provides the definition for the 
basic unit of an institution's ES&H assurance program--the program of 
the working level Line orq~nizgtion (identified as "Departmen't;,····i.'n 

1;.hi·~. ''. 
model). Although plans are also required by the Standard for Line 

organization levels above the working level, such plans may be quite 

brief since they primarily express support and define an oversight 
function for the working level programs. In what follows, italicized 

portions of the text define the model, while comments about the model 

are in roman type. 

. . . 

This Depa1"tment' s. Env·i.1"onmental, Safety and Health Plan 

S<'ope 

This Depa1"tment;''s .En1ii1"onment;al, Safety and Health (ES&H) Ptan 

e:x:p1"esses the Depa1"tme.ntal ES&}j poticy and defi.nes the Depa1"tmentat ES&H 

cont1"ol and assu1"an~e functions that aPe to be pePfo.""med. The plan is 

st1"uctu1"ed aPound a Depa1"tmental ES&H Committee, which pe1"fo1"ms assigned 

ES&H functions on behalf. of the pepa1'tment Manager'. 

Policu 

The Depa1'tment 1"ega1"ds th~ health and safety of its pe1"sonnel and 

the public, and the p1'otection ~f the enVi1"onment, as fundamental as­

pects of its 1'espon~ibilities. Acco1"dingly, it is DepaPtmentaZ poZicy 

to conduct its ope1"ations with a 1"ega1"d fo.,. safety, health, and the 

enVi1"onment that is second to none. 

As a f~1'the1" matte1" of policy, envi1'onmental, safety, and health 

conside1"ations a1"e an int~g1"al pa1't of all Depa1"tmental pPojects, e:x:­

tending f1"om pPoject conception th1"ough te1"mination. The aim is not 

only to comply with legal 1"equi1"ements but to assu1"e that 1"isks to 



employees, the publi~, and the e~vi~onment a~~ ~edu~ed to the lo~est 

~easonable levels while still p~oviding a ~ost-effe~~ive se~vi~e. We 

~ega~d the safety and health of employees an~ the publi~, and the p~o­

te~tion of the envi~onment, as basi~ ~~ite~ia of the quality of the 

se~vi~es we p~ovide, and we will st~ive .to p~ovide eviden~e of a high 

level of pe~fo~man~e in these a~eas. 

This policy section of the model plan expresses the philosophy and 

policy of the Line_organization's management. The Standard requires 

that "management shall issue an ES&H policy statement expressing the 

importance of ES&H .and the intent to comply with ES&H requirements," and 

the statement given here meets this requirement. 

An institutional ES&H assurance program, to meet the requirements 

of the Standard, must also express management's policy--at the_ institu­

tional lev~l. The woiking level management policy should be based upon 

that at the institutional level and may be viewed as a vehicle for 

transmitting institutional policy to working level personnel. 

Management support, as implied in the p6licy statement, is ex­

tremely important in an ES&H assurance program bec~use aQ assurance 

program is essentially a management system and cannot operate effec­

tively apart from management. 17 An ES&H assurance program dea.ls with 

almost every aspect of an 9rganization's op~r~tion ~nd .thus is a "man­

agement tool." 

O~ganization 

The T>t?-pn.~tmrmt is composed of .six_ Divisions_, _ea~h ~epo~ting to the 

Depa~tment Manage~, as shown in Figu~e 1. Alao~epq~ting to the Depa~t­

ment Manage~ is the Depa~tmental ES&H Committe·e~ 

The ES&H Committee is ~omposed of th~ee membe~s .f~orri. the p~~sonne l 

in the Depa~tment, ea~h appointed by the Depa~tment Manage~ fop a 1-yea~ 

te~m. The te~ms a~e ove~lapping, so that a new membe~ is appointed to 

the Committee eve~y fou~th month. Appointments a~e made so that no 

Division has mo~e than one membe~ on the Committee. Ea~h membe~ ·se~ves 

as Chai~man du~ing the last 4 months of his o~ he~ te~m, and also se~ves 

as an alte~nate membe~ du~ing the 4 months immediately following hi• o~ 

he~ te~m. The alte~nate a~ts as a membe~ of the Committee wheneve~ a 

~egula~ membe~ is.- absent. The Committee ~a~~s on the eet1viaes of Hp~;~­

~ialists, as needed. Ea~h membe~ of.the Committee shall have ~ompleted 
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Figu~e 1 •. Depa~tmentaL O~ganiaation Cha~t. 

the ES&H Committee T~aining Cou~se p~ovided by the ES&H Staff p~io~ to 

a?~uming office. Cu~~ent Committee membe~ship is incLuded in D~pa~t-' 

mentaL ES&H ~eco~ds as defined beLow. 

The Chai~man's duties inctude scheduting Committee meetings and 

activities, assigning 'tasks to Committee membe~s, and ma~ntaining 

custody of aLl ES&H ~eco~ds fo~ the Depa~tment. The Depa~tme~t Sec~e­

ta~y p~ovides sec~eta~iaL se~vices fo~ the Committee. 

When the ES&H Committee reports directly to management, as it does 

in this model, a degree of ir;tdependence for .the Committee is achieved. 

InO.ependence is important for the assurance a~m of the orqani~ation be­

cause of the need for objective and unbiased evaluations ~n providing 

assurance. When the assurance group is part of the organization it is 

evaluating, as in this case, its function is term~d "intern~! assur~ 

ance, ii and complete independence is not po~:?s:i.ble •. However,· by reporting 

directly to management, some independence is obtained.· 

The Standard does not require the use of ES&H Committees--only that 

groups or individuals performing the internal as~urance function have 

suff~cient independence to evaluate program effectiveness. This means 

that if the Committee format is not used, some other mearis pf provi~ing 

independence must be found. Use of an ES&H Committee has advantages, in 

addition to achievirig independence for the assurance function 9 : 

• It provides for more thorough involvement of personne~ in the 

ES&H program, particularly if the Committee is established on a 

rotational basis,, 



• It encourages routine, periodic training ~n ES&H matters for all 

personnel--again, particularly if· rotation' is used, 

• It permits ES&H effo~ts to be ~dministered with minimum impact 

on other activities because of the·structured, well-defined 
nature of the Committee, and 

• It provides a formal and convenie·nt means of communication 
between personnel and management and between personnel and the 

ES&H. Staff. 

Assigned Responsibilities 

The DepaPtment ManageP is Pesponsible fop 

• DiPecting the pPepaPation of, and appPOVing, this ES&H plan and 

changes thePeto, 

• Obtaining appPoval of this plan fPom the DiPectoP,* 

• Reviewing the ·plan once each yeaP, 

• Appointing the ES&H Committee, 

• ConsidePing and appPoVing ES&H-r~lated actions taken by the ES&H 

Committee and the Division SupePVisoPs, including documented 

considePation of ES&H Committee ~ecommendations, 

• SuppoPting the ES&H p~ogPam thPough budget and time allocations, 

considePation of ES&H piPfopmance duPin, mePit PeViews, atten­

dance at ES&H meetings, and attendance at ES&H tPaining ses­

sions, and 

• APPanging National EnviPonmenial Policy Act (NEPA) actions. 

Division supePvisoPs aPe Pespon~ible·fop 

• PPoviding input to this ES&H plan, i~cluding infopmat~on on 

Division facilities, activities, and hazaPds, and appPoval of 

the fopm in which this input is i~coppo~ated into the plan, 

• ConsidePing ES&H in all planning activities, 

• DetePmining appPOpPiate ES&H contPols (with the assistance of 

the ES&H Committee and ES&H Staff, as needed), 

• A~~anging foP Peviews of p~oject budgets, schedules. and puP­

chase ~equisitions, 

• AP~anging fop Peviews, analyses, OP tes'(;s of' j"acility and equip­

ment designs (and/oP descPipti~ns) and design changes, 

Directors, in this model, are assum~d to be the management level 
immediately above 'Department. 
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• Identifying and cont~o11ing a11 p~og~am changes (including 

design~ budget~ schedule~ and p~ocedu~e changes) to the same 

extent that the initial p~og~am elements a~e cont~o11ed, 

• ContP-o11ing and monito~ing equipment and envi~onmenta1 condi­

tions, 

• Consider>ing ES&H qualifications in ma.king job assignments~ 

• P~oviding systematic consultation with app~op~iate specialists 

on a11 Division p~ojects and documentation of such consultation, 

• Assu~ing that Division pe~sonne1 a~e familia~ with this ES&H 

plan and have r>eceived t~aining as ~equi~ed by the plan~ and 

• Assu~ing that this plan is implemented by Division pe~sonne1. 

The ES&H Committee is ~esponsible for> pe~fo~ming the assu~ance and 

assistance functions defined in. the P~og~am Requi~ements section~ below. 

Depa~tment pe~sonne1 a~e ~esponsible fo~ 

• P~oviding assistance to supe~vision and the ES&H Committee in 

p~epa~ing inputi i~~this plan~ as ~equested~ 

• Being familia~ with this plan and the ES&H functions specified 

he~ein~ 

• Pe~fo~ming assigned task~ in a safe manne~~ 

• D~i,,g ~L~~~ f~r haoardo~q oonditiono and PopoPting thooo oon­

ditions to sup-1'Visio~ ~nd/o~ the ES&H Committee~ 

• Repo~ting a11 .accid•~~s to supe~vision and/o~ the ES&H 

Comm~ttee~ and 

• Pa~ticipating in. ES&H meetings and~ on a ~otationa1 basis~ on 

the ES&H Committee. 

This summary statement 6f· responsibilities sets the stage for the 

detailed assignment Qf f1,mct~ons in the next section and also specifies 

so~e rather unique responsibilities of management and personnel. To 

highlight the emphases in this listing, note that 

• Management· is responsible for di~ection and suppo~t of the ES&H 

program, 

• Supervision (first~line management) is responsible for develop­

ing acceptable ES&H contr>ols and e~fo~cing thei~ use, 

• The ES&H Committee is responsible for performing the assu~ance 
and suppo~t functions, and 

• Personnel: are responsible for pa~ticipating in, and· following, 

the ES&H program. 



This DepaPtment's ES&H pPogPam uses pPogPam elements speeified in 

the ES&H Staff doeument, "Guidanee fop Line 0Pganization Audits and 

AppPaisals," to suppoPt the aehievement of the following ePitePia: 

• The identifieation of signifieant haz~Pds, 

• The definition of ae~eptable eontPols oveP these hazaPds, 

• The poutine use (ineluding maintenanee) of the defined eontrols, 

and 

• The provision of evidenee that these things are done. 

"Controls" inelude those exereised in emePgeney situations and those 

exePeised to aeeommodate ehange. 

The program elements utilized in this DepaPtment inelude those 

given in the audit eheeklist of Appendix A. How these elements relate 

to the fouP ePiteria given above is summaPized in Figures 2, 3, and 

4--the program elements being identified by the eheeklist numbePB (A2, 

Dl, ete.). The details of the program elements are pPesented below-as 

progpam requiPements--speeifying the funetions performed, by whom they 

are performed, how and when they are performed, and what evidenee is 

maintained that they aPe performed. 

ES&H Committee 

The ES&H Committee shall maintain and update this ES&H plan, in­

eluding the Departmental ES&H Analysis in Appendix. B. The ES&H analysis 

eonsists of three seetions: a Faeility/PPojeet List (elassified by type 

of hazaPd involved), a List of HazaPd Sourees (with assoeiated potential 

impaets), and a HazaPd Analysis and Mitigation seetion. Updating of the 

ES&H Analysis is to be aeeomplished thPough quaPtePly input fpom supeP­

vision and personnel and through eonsultation with the ES&H Staff or­

ganization and other speeialists. This aetiv~ty is eondueted in aeeoP-
. . . 

danee with the requirements in "Guidelines for Line Organi~ation ES&H 

Committee Operations" and "Guidelines foP ES&H Analysis ·Aetivities," 

issued by the ES&H Staff. 

The Committee shall assist supePVision in determining the need for 

speeial tPaining for pePsonnel assigned to tasks involving signifieant 

hazards and shall sehedule sueh training with the ES&H Staff. The Com­

mittee shall also sehedule the tPaining of all personnel in e~ergency 

proeedures. TPaining and retPaining PeeoPds will. be kept as pPesePibed 

below. 
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ES&H meetings foP the DepaPtment shaLL be aPPanged foP and con­

ducted by the ES&H Committee. One meeting is to be heLd each yeaP foP 

the compLete DepaPtment, and two meetings each yea~ ape to be co~ducted 

foP each Division. Minutes of these meetings wiLL be maintained in the 

DepaPtmentaL ES&H PecoPds (see beLow). PePsonneL who cannot attend 

these meetings shaLL Peview the ~eeting minut•s and submit WPitten com­

ments on the meeting topics. 

In accoPdance With PequiPements in the ES&H Stdff doc~ment, "Guide­

Lines foP Line OPganizaiion ES&H Meetings," the foLLowing items aPe to 

be paPt of the agenda fop each Division ES&H meeting: 

• Committee pPesentation of aPea inspection PesuLt~, 

• PPesentation and discussion of accidents that have occuPPed, 

• Discussion of hazaPds identified in ES&H activities and miti­

gating actions pPeviousLy initiated, and 

• DetePmination of a consensus foP impPoved mitigating actions and 

coPPective actions. ALL Pecommendations foP actions wiLL be 

foPWaPded to thP. DepaPtment ManageP. 

The ES&H Committee shaLL maintain and document Liaison with the 

ES&H Staff OPganization. The Liaison shaLL incLude 

• Obtaining PesuLts of anaLyses pePfoPmed by the Staff OPganiza-

tion that aPe appLicabLe to the DepaPtment, 

• Obtaining guidance foP aLL ES&H activities, 

• APPanging fop tPaining of DepaPtment pePs~nneL, as necessaPy, 

• Obtaining peview of the DepaPtmentaL ES&H pLan: once evePy 2 

yeaPs; othePwise, wheneveP significant changes occup in De­

paPtment activities and pLana, and 

• PPoviding Pecommendations deveLoped thPough DepaPtmentaL ES&H 

activities to the Staff oPganization. Recommendations may be 

concePned with the totaL InstitutionaL ES&H pPogPam OP with 

specifics such as ES&H tPaining activities. 

ALL ES&H PecoPds shaLL be maintained by the ES&H Committee. These 

PecoPds consist of this DepaPtm~nt's ES&H plan (incLuding ~he appen­

dices) and the PecoPds that wiH be titLed "DepaPtment .ES&H RecoPds foP 

the CaLendaP YeaP 1 9XX, " which incLude 

• ES&H Committee membePship PecoPds, 

• ES&H tPaining PecoPds (including those for Committee membePs), 

• ES&H meeting PecoPds, incLuding PecoPds of ~nputs fPom in­

dividuaL empLoyees, 
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• An up-to-date list of sp~cialists used by the Committee, supeP­

vision, oP Depa~tment management, thei~ qualifications, and what 

they aPe used foP, 

• Inspection, audit, and ~eview ~epo~ts, both those pe~fo~med 

within the Depa~tment an4 those pe~fo~med by o~ganiaations 

exte~nal to the Depa~tment, including specific c~ite~ia used, 

• P~og~am evaluations, both those pe~fo~med by the Committee and 

those pe~fo~med by othe~s, 

• ES&H analysis ~epo~ts, notes, and so fo~th, as app~op~iate, 

• Haza~dous condition ~epo~ts submitted by supe~vision o~ pe~­

sonnel, the associated co~~ective action ~epo~ts, and the 

Depa~tmentat ~esponse the~eto,. 

• Accident ~epo~ts p~epa~ed by supe~vision o~ ~est~icted-scaZe o.~ 

fuZZ-scale accident investigation teams, and approp~iate evi­

dence of corrective action, if needed, 

• Cont~oz activ{ty p~ocedu~es and ~epo~ts, including special o~ 

continuous-opePation permits, 

• ES&H ~equi~ements and ES&H guidance, as fu~nished by the ES&H 

Staff o~ganization, 

• AZZ quality assu~ance (QA) Peco~ds pe~tinent to mate~iat o~ 

equipment involving significant haza~ds o~ thei~ cont~ot, and 

• Reco~ds of aZZ ES&H-~eZated activities pe~tinent to the o~gani­

zation, both inte~naZZy and exte~naZZy p~iginated, not cove~ed 

above. 

The Committee shalt pePfo~m the folZowing.aseu~ance functions (per 

the ~equi~ements in the ES&H Staff ·documents, "Guidelines fo~ Line 

o~ganization ES&H Audits and App~aisaZs, II "Guidelines fo~ Line O~gani­

zation ES&H Review Activities, " and "Guidelines for Line OrganiBation 

ES&H Inspection and Monito~ing Activities"): 

• Semiannual inspections of facilities and p~ojects, in o~de~ to 

identify new haza~ds and any changes in factqrs affecting risk, 

using the Institutional Inspection Fo~m provided by the ES&H 

Staff. 

• Selective ~eviews of ES&H-~eZated documents as ~equi~ed in 

"Guidelines fo~ Line O~ganization ES&H Review Activities." 

• Audits of ES&H activities in the Depa~tment, using the. Audit/ 

App~aisaZ guideline cited above. These audits a~e to be con­

ducted semiannually, and the documented au4it ~esults a~e used 

as input data fo~ the evaluations conducted by the ES&H Staff. 



Elements audited aPe given in A~pendix A. Specific cPitePia 

used aPe to be filed .with audit PepoPts. 

• PPovision of assistance fop extePnal agencies in the conduct of 

audits of the DepaPtmental ES&H pPogPam. 

The ES&H Committee shall pPepaPe semiannual PepoPts on the status 

of the DepaPtmental ES&H pPogPam# based on the Pesults of inspections# 

audits# and peviews# and submit these PepoPts to the DepaPtment ManageP. 

DepaPtment activities in the Institutional EmePgency Response 

PPogPam shall be cooPdinated by the ES&H Committee. See Appendix C fop 

this DepaPtment's EmePgency Response Plan. 

The Committee shall develop and maintain a list of specialists fop 

use by itself# supePvisops# and DepaPtment management. 

SupePvision 

SupePVision shall# with guidance fpom the ES&H Committee and the 

ES&H Staff and with the assistance of DepaPtment pePsonnel# identify the 
hazaPds in theiP opePations# pepfopm (OP aPPange fop the pepfopmance of) 

appPopPiate analyses of these hazaPds# and establish acceptable. contPols 

foP these hazaPds. Effopt expended in analysis and in contPol estab­

lishment activities should be scaled to the Pisk pPesented by each 

hazaPd. Analyses aPe pepfopmed in accoPdance with PequiPements in 

"Guidelines fop ES&H Analysis Activities#" issued by the ES&H Staff. 
Tho oontPol measuPes established shall include 

• ConsidePation of ES&H in all planning activities# 

• ConsidePation of ES&H in budget# schedule# and design Peviews 

(peP the PequiPements in the ES&H Staff document# "Guidelines 

foP Line 0Pganization ES&H Review Activities")# 

• ContPol of all pPogPam changes (including design changes# budget 

and schedule changes# opePational OP pePsonnel changes~ and 

pPoceduPe changes) in the same manneP as the initial pPogPam 

elements aPe contPolled# 

• VePification of ES&H-Pelated featuPes of design thPough analy­

ses# Peviews# OP tests (peP the PequiPements of "Guideli~es fop 

utilizing Quality AssuPance SuppoPt in ES&H Assupance PPo­

gPams ") # 

• MonitoPing of budgets# schedules# designs# puPchase Pequ~s~­

tions# etc.# and inspection of opePation~# equipment# and 

facilities to identify changes# 

27 



28 

• Contr>ol- and monitor>ing of equipment and envir>onmental- conditions 

(per> the r>equir>ements in "duidel-ines for> Line Or>ganization ES&H 

Inspection and Monitor>ing Activities"), and 

• Enfor>cement of the use of appr>oved pr>ocedur>es, pl-ans, and so 

for>th. 

ALL contr>ol- activities shaLL be documented and r>epor>ted to the 

Depar>tment Manager>. The contr>ol-s shaLL be per>iodical-1-y r>evie~ed (at 

Least quar>ter>Ly) and eval-uated. Wher>e qual-ity of facil-ities or> equip­

ment is a factor> in contr>ol-1-ing the r>isk invol-ved in a hazar>d, the 

contr>ol-s ar>e those specified in the Depar>tmental- QA PLan. A cal-ibr>ation 

and maintenance pr>ogr>am has been establ-ished for> ES&H-r>etated instr>u- ' 

ments, as descr>ibed in the Depar>tmental QA Ptan. 

Super>vieor>e shaLL identify and investigate conditions detr>imental­

to ES&H, 4eter>mine th~ causes of such conditions, initiate cor>r>ective 

action, and ver>ify cor>r>ective action. Such actions shaLL be documented 

and may invol-ve the asei&tance of the ES&H Committee, as appr>opr>iate. 

The super>visor>s· and/or> Division per>sonnel- shaLL r>epor>t accidents 

and hazar>dous conditions to super>vision and/or> the ES&H Committee, as 

appr>opr>iate. Supe~vision shal-~, ~hen dir>ected by the ES&H Staff or>­

ganization, initiate the inves~igation of accidents and impl-em~nt and 
. . .. 

r>epor>t cor>r>ective action, .~hen appr>opr>iate. Pol-icy specified in the 

ES&H Staff "PLan for> .InstitutionaL Accident Investgations" is to be 

fol-1-o~ed. 

The euper>visor> shaLL familiar>iae Division per>sonnel- ~ith this ES&H 

pl-an and establish m~~sur>ei ~ssur>ing impl-ementation of the pLan in the 
• < -

Division. The Division super>visor> shaLL. al-so make Division per>sonnel­

avail-ab~e for> tr>aining in pr>epar>ation for> ser>ving on the ES&H Committee, 

OY' as other>~ise r>equir>ed. 

Depar>tment 

Depar>tment ES&H ac~ivities shalL be schedul-ed, ~o the extent pos­

sibl-e, in accor>dance ~ith Figur>e 5. 

The Program Requirements section is the heart of the administrative 

portion of the plan, specifying how each of the ES&H functions of the 

organization is to be performed. The summary in Figur>es 2, 3, and 4 
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FiguPe 5. DepaPtmentaL ES&H Activity ScheduLe 

should be made more explicit in this section of the plan. ES&H func­

tions may be categorized as control, assurance, and $Upport functions. 

As noted under Assigned Res pons ibil i ties, the con.trol function is 

largely the responsibility of management (~upervision), the assurance 

function is assigned to an independent group such as the ES&H tommittee, 

and the support function is generally a shared function. The directive 

function of management and the participative function of personnel are 

not as specifically addressed in this sectiori of the mod~l plan, b~t the 

importance of these functions should again be stressed and reference 

made to them in summary figures. 

FiguPes 2, J, and 4 in this model are rather unique-~presenting in 

simple overview the essence of an entire management system as seen from 

the perspective of a working level Line organization. Several things 

may be learned from these figures when considered in conjunction with 

the model text: 

• An ES&H administrative plan need not be excessively lengthy or 

complex, 
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• 

• 

• 

1 3 The program elements defined by the ES&H Assurance Standard ' 

support the basic criteria in multiple ways, 

Failure to satisfy a criterion involves "subfailures" on the 

part of many different individuals, and 

There are relatively few basic documents and forms involved in 

the performance of an ES&H program, a~ indicated by the 

"Evidence" columns of Figupes 2, 3, and 4. 

It is easy to conjure up extreme concerns about documentation in 

conjunction with "assurance." FiguPes 2, 3, and 4 in the model should 

begin to allay "paperwork" fears. Most of the documentation cited in 

these figures is not unlike documentation that routinely exists in 

"safety" programs today. The structure of some of this is rather dif­

ferent (References 2 through 15) but, w~ uelieve; no moro difficult nr 

time-consuming. Novel features, however, do exist and include 

• ES&H plans, 

• Reviews, and 

• Audits. 

For many ES&H programs today, the major difference between ES&H plans 

and current documentation is the administrative section of the plan. 

Such things as safe operating procedures (SOPs), safety analyses (SAs), 

and job task analyses (JTAs) are akin to the appendices of thi~ u~cu­

ment. To the extent that SOPs, SAs, JTAs, and so forth, are reviewed, 

requirements for the reviews of plans and documents are no noveley--the 

use of review cr1ter1a 4 ,l7. mi.yl1L be. 



APPENDIX A 

ES&H Audit Checklist fop DepaPtmental Audits* 

A. Management SuppoPt 

B. Qpganization 

c. PPogPam 

D. DepaPtmental ES&H 
ContPol Functions 

PPogPam Elements 

1. DepaPtmental policy statement 
2. ES&H Committee defined 
3. Adequate funding fop ES&H pPogPam 
4. Management involvement 

1. Assignment of Pesponsibility and 
authoPity 

2. Established lines of communication 
3. ES&H functions in DepaPtment 
4. Independence of ES&H assuPance functions 
5. Use of specialists in ES&H pPogPam 
8. PPovision fop collabopation between 

opganizations on ES&H mattePs 

1. Documentation of Depaptmental ES&H 
AssuPance PPogPam 

2. PPovision fop vaPying ES&H contPols in 
accoPdance with degPee of Pisk 

3. DepaPtmental ES&H assuPance plan 
4. PPovision fop paPticipation by pePsonnel 

in DepaPtmental ES&H functions 
5. PPoVision of contPols oveP equipment and 

enviPonment. 

1. PPovision of facility/pPoject infoPma­
tion 

2. Classifi_cation of facilities/pPojects by 
ESIHJ catego,.iee 

3. ES&H considePations in planning 
4. Maintenance of hazaPd list 
5. Documentation of Pisk assessments 
6. COPPelation of PequiPements with hazaPds 
?. RepoPting of ES&H contPol activities 
B. Budget pPoposal Peviews 
9. Schedule pPoposal Peviews 

1 o. Design Peviews 
11. Design vePification contPols 
12. Calib,.ation pPogPam 
13. Maintenance pPogPam 
14. Qualification of equipment 
15. StoPage and handling contPols 

CPitePia and p~ans fop auditing these pPogPam elements aPe those 
given in the ES&# Staff document, "Guidelines for Line OPganization ES&H 
Audits and AppPaisats." 
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APPENDIX A (Continued) 

A raea 

Deparotmentat ES&H 16. 
Controot Functions 17. 
(continued) 

18. 

19. 
2 o. 
21. 
2 2. 
23. 

24. 
25. 
2 6. 
P. 7. 
3 8. 
2.9. 

Deparotmentat ES&H 1. 
Assuroance 2. 
Functions 

.. ':· 

J. 
4. 
5. 

. 6. 
7. 
8. 

. 9. 

Proog"''am E 1-ements 

MateroiaL and equipment identification 
Status identification of materoiaL and 

equipment 
Proovision of fabroication proocess 

prooceduroes 
QuaLity documentation 
QuaLity cororoective action proogroam 
Proocuroement controoLs 
Test and inspection proogroam 
QuaLification and troaining foro job 

assignment 
ES&H tPaining . 
Maintenance of troaining roecorods 
Wroitten operoating prooceduroes 
r.hangP. rumtronZ 
Reoorod storoage and roetroievat 
ES&H cororo_ective action pPOgPam 

Revie~ of ES&H assuroance pLan 
Veroifi~ation of ~ontrooL and ~ontrooL 

change impLementation 
Monitoroing foro ne~ haaarods 
Monitoroing of roisk factoros and controoLs 
Monitoroing of enviroonmentaL conditions 

in ~orok aroeas 
Proovision of audit proogroam 
Veroification of cororoective action 
Evatuatton throough roe~orod roevte~s 
·EvaLuation of monitoroing and audit data 



Appendix B 

DepaPtmentaL ES&H AnaLysis 

This appendix is ~omposed of five se~tions that dis~u4s and/oP 

pPesent the foLLo~ing: 

I. Fa~H ity/PPoje~t List 

II. Hazur•d Sour-ce List 

III. HazaPd AnaLysis, Mitigation MeasuPes, and ContPoLs 

1.0 High-PPessupe System 

2. 0 EnViPdnmentaL Test Chamb~P . 

3.0 ELectPoni~ Equipment 

4.0 Chemi~aLs 

5.0 Ma~hine TooLs 

IV. RefePen~es 

I. Fa~iLity/PPoject List 

This se~tion identifies those apeas fop ~hi~h th~s DepaPtment is 

PesponsibLe, bPiefLy des~Pibes the natuPe of the a~~~~it~es in.each, and 

identifies the PesponsibLe supePVisop. 

1. High-PPessup·e Test Fa~Hity 

Remote APea, Buitding 18 

The high-pPessuPe test fa~iLity is Lo~ated in a steeL~pLated, 

baPPi~aded POOm in BuiLding 18. The faciLity is used fop tests 

and expePiments ~ith vapious types of high-pPessupe haPd~ape. 

SupePvisoP: HaPPy BLa~k. 

2. EnViPonmentaL Test ChambeP 

BuiLding 10, Rooms 103 and 105 

Room 105 is a staging LaboPatoPy fop pPepaPing sampLes fop 

enviPonmentaL tests. Room 103 ~onsists of a ~aLk-in enviPon­

mentaL test ~hambeP, ~apabLe of pPoviding enviPonments of 

extPeme high and Lo~ t~mpePatupes. SupePVisoP: Penny WiLson. 

3. EL e~tPoni~ LaboPatoPies 

BuiLding 10, Rooms 106 and 107 
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These ~abor>ator>ies inc~ude the e~ectr>onic test equipment typi­

ca~ of such ~abor>ator>ies. Open setup activities ar>e common. 

Super>visor>: John Her>nandez. 

4. Chemica~ Labor>ator>ies 

Building 1 0, Rooms 102 and 1 04 

These ~abor>ator>ies ar>e used for> the per>for>mance of chemica~ 

tests invo~ving the hand~ing of cor>r>osive and toxic chemica~s. 

Super>visor>: Andy E~ton. 

5. Machine Shop 

Building 1 0, Rooms 1 09 and 111 

Machiner>y used in this shop is typica~ of a sma~~ machine shop. 

Shops in other> Depar>tments ar>e avai~abte for> heavy machine 

wor>k. Super>visor>: Jay Sor>enson. 

6. Stor>age Ar>eas 

Bui~ding 10, Rooms 108 and 110 

These ar>eas a~e ~sed on~y for> tempor>ar>y stor>age of test mate­

r>ia~s and test units. Stor>od items may incLude f~ammab~es, 

cor>r>osives, and toxic substances. Super>visor>: Jan Por>ter>. 

7. Staff Offices 

BuiLding 10, Rooms 101 and 201 thr>ough 213 

Staff offices ar>e fur>nished with desks, fi~es, and other> office 

furniturf. Hazards ar>~ gener>a~~y ~imited to those associated 

with tr>ipping or> fa~~ing. 

II. Hazard Sour>ce List 

This section ~ists the generic sour>ces of 'significant hazards for> 

the Depar>tmenta~ ar>eas just described. The gener>ic types of impact that 

might occur> are identified, and the hazar>d sources ar>e associated both 

with the faci~ity/pr>oject in which they r>eside and the section, be~ow, 

in which each hazar>d is anaLyzed. 

1. High-Proessuroe System 

(a) Impact by high-enerogy 
proojecti~es, ~ines, oro 
gas jets · 

2. Enviroonmenta~ Test Chambero 

(a) Cr>yogenic oro high­
temperoatur>e burons 

Faci~ity/Project 
(see Section I) 

1 

2 

Ana~yeio, 
Mitigation, 
and Controo~ 

1.0 

2. 0 



3. 

4. 

5. 

ELectY'onic Equipment 

(a) ELectPicaL Shoc.k 

ChemicaLs 

(a) Bu'Y'ns 

(b) ILLness induced by 
toxicity 

Machine TooLs 

(a) Lace'Y'ation, ab'Y'asion, and 
so fo'Y'th, f'Y'om kinetic 
enePgy 

3, 6 

4, 6 

5 

III. Haza'Y'd AnaLysis, Mitigation Measu'Y'es, and ContY'oLs 

3. 0 

4. 0 

5. 0 

This section pPesents the anaLysis of DepaY'tmentaL hazd'Y'ds, agg~e­

gated in accoPdance with the categoPies of Section II, just above. 

1.0 High-PPessuY'e System* 

1.1 System Desc'Y'iption 

The High-PY'essu'Y'e Test FaciLity is Located in the Remote AY'ea, 1.5 

km (1 miLe) fpom any Y'esidentiaL a'Y'ea and 0.38 km (0.25 miLe) fpom any 

office buiLding. The faciLity is a 93-m2 (1,000-ft 2 J buiLding with the 

p'Y'essupe vesseL and testing a'Y'ea Located in the southeast co'Y'nep (see 

Figu'Y'e 81). The aontY'oL booth fpom which aLL tests aPe conducted is 

Located neap the center' of the Y'Oom. 

The high-pY'essuY'e faciLity is capabLe of pPoducing pPessuY'es up to 

82,800 kPa (12,000 psig) fop a number' of diffe'Y'ent types of tests and 

expe'Y'iments on high-pY'essuY'e haY'dWaY'e. Th'Y'ee types of bottLed gas aPe 

used fop testing: heLium 1 aPgon, and nitPogen. The bottLed gas, at 

14,490 to 15,180 kPa (2,100 to 2,200 psig), is di'Y'ected into a HaskeL 

two-stage pump, which is dY'iVen by house ai'Y' at 1,035 kPa (150 psig). 

The.aation of the pump is to compPess the bottLed gas to the desi'Y'ed 

p'Y'essupe fop testing pu'Y'poses up to the system capabiLity of 82,800 kPa 

(1 2, 000 psig) • NoY'maL Ly, the system is ope'Y'ated at Less than this 

pY'eSSUY'e. 

A schematic of the pY'essuY'e system is shown in Figupe 82. The 

Maximum A~Lo~abLe Wo'Y'king PY'essu'Y'e (MAWP) fop the system is 82,800 kPa 

* Material in this section has bee_n modified from Appendix A of 
Reference 2 3. 
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(12,000 psig), which is based on the weakest Link in the system, which 

is the 1,000-cm8-voLume p7"~e~u.,.~ vesseL, 7"ated at 12,000 MAWP. Note 

that the 138-MPa (20,000-psig) HaekeL pump has a capabiLity that exceeds 
' J 

the MAWP of the 1, 000-cm voLume by 55,.200 kPa ( 8, 000 psig). 

1.2 Haza.,.ds and PotentiaL Consequences 

The hazaPd identification pPocess, caPPied out in accoPdance with, 

and using the categoPization cPitePia of, Refepence 1, has identified 

this pPessuPe system as an "unusuaL" hazapd of the "kinetic enerogy" 
''' 
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type--specifically, a high-ene~gY.P~essu~e sydtem. In addition, the 

system p~esents a haza~d of the "nut~ient dep~ivation" type (p~esenting 

a possibility of anoxia in the test cell), which is cont~olled by those 

aaaess p~ocedu~es (see below) designed to p~otect against inju~y f~om 

the potential impacts of the kinetic ene~gy haza~d. All elect~ical 

voltages a~e 220 volts o~ less and judged to be ~outine. The system 

p~esents a haza~d only to pe~sonnel safety, being judged on the basis of 

its location and natu~e to p~esent essentially no ~isk to the public, 

the envi~onment, o~ the health of pe~sonnel. 

1.3 Failu~e Events, Consequences, and Risk Facto~s 

The majo~ gene~ic events to be avoided and/o~ p~otected against .a~e 

pe~sonnel exposu~e to these haza~ds and high-ene~gy ·~elease due to 

sys~em failu~e. A b~eakdown of the gene~ic events associated with 

high-ene~gy ~elease is shown in Figu~e 83. He~e, "Ba~~ie~ Failu~es" 

include failu~e of physical ba~~ie~s, failu~e of int~~lock ~ystems, 

failu~e of wa~ning systems, failu~e of automatic shutdown systems, and 

failu~e of p~ocedu~es, all of which a~e cont~ols (desc~ibed below) ove~ 

pe~sonnel exposu~e. 

1.4 Cont~ols 

Based on past expe~ience with simila~ systems, two levels of con­

t~ols have been established: cont~ols ove~ subsystem failu~e and 

cont~ols ove~ pe~sonnel exposu~e. In each instance, both design and 

ope~ational cont~ols a~e used. 

The following a~e the steps taken to cont~ol system failu~e: 

1. The p~essu~e vessel is designed and manufactu~ed in acco~dance 

with applicable Ame~ican Society of Mechanical Enginee~s 

(ASME) specifications and has a safety facto~ of 4. 2 

2. All lines, fittings, and (non~elief) valves a~e ~ated, by ac­

tual test, at 207 MPa (30,000 psi) with a safety facto~ of 4. 

3. Gauges we~e selected to ope~ate at app~oximately one-half 

scale and have solid-f~ont design, full blow-out backs (with 

standoffs), and plastic faces. 

4. The system is designed so that eithe~ powe~ shutdown by switch 

at the main panel o~ a powe~ loss, which would lead to loss of 

house-ai~-actuated cont~ols, will cause the system to auto­

matical~y vent, the pump to stop, and gas flow to the pump to 

stop. System flow capacity is g~eate~ ·than pump output by a 

facto~ of mo~e than 10:1. 
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5. ALL oper-ator-s must achieve the highest "leveL of cer-tification 

in Pr-essur-e System Cer-tification Tr-aining (descr-ibed be"lo~) as 

~e7,7, as ser-ve a 6-month pr-obationar-y per-iod. 

6. KeLLum. gr-ips ar-e used on a"l"l "lines and fittings to pr-event any 

~hipping "lines. 

?. A ~upturoe disc at MAWP is in aer-ies ~ith the Haske"l pump 

output, and a r-uptur-e disc r-ated at 20,700 kPa (J,OOO psig) is 

bet~een the b~tt"led gas and the automatic shutoff vaLve nearo 

the pump input. 

8. A minimum of t~o quaLified oper-ator-s ~i7,7, be pr-esent dur-ing 

any high-pr-essur-e pumping oper-ation. 

9. No gas shaLL be intr-oduced into the system untiL aLL vaLves 

ar-e pLaced in their- pr-oper- open oro cLosed position, as 
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indicated b~ the contP~Z paneZ Zights and vePi[ied by at Zeast 

two opePatops·. , ·.A checkZist is used, signed, and fiZed foP 

each test. 

10. A detaiZed· "OpePating CheckZist fop the High-PPessupe Test 
'3 4 Faci Zity" has been pPepaPed and is in use. , It covePs 

• 
• 
• 
• 
• 
• 

PPetest.checks, . 

Pumping opePation, 

DaiZy dooP intePZock tests, 

Static PeceiVeP pressuPiaatidn, 

System puPge, and 

Posttest checks. 

11. ES&H inspection and tsst activities aPe pepfoPmed as specified 

in Re[ePence 5. In paPticuZaP, the intePZock system is tested 

at the beginning of each opePationaZ pePiod. 

LastZy, eZectricaZ haaaPds that might be inadvePtentZy encountePed aPe 

Zocated onZy in the controZ consoZe. These aPe controZZed by a keyZock 

on the consoZe door and by an intePZock that shuts off powep to the 

consoZe when the consoZe doop is open. 

The foZZowing controls are used to Zimit the ZikeZihood that 

pePsonneZ wiZZ be exposed in the event of a system failuPe: 

1. In~dVePtent access by personnel is [iPst contPoZZed by an 

intePZock on the cell dooP. Opening the interZock wiZZ stop 

the pump, s~ut off the gas to the pump, and vent the system. 

VisuaZ obsePvation of the onZy path of aocess to Room 3 and the 

test ceZZ is maintained [Porn the contPoZ booth by an opePatoP 

afteP Room 3 and the test ceZZ aPe cZeaPed (see 4., beZow). 

2. The opePator booth is a self-contained unit with no poPt oP 

access on the side towaPd the testing aPea. AZl tests ape 

Pemotely controZled and aPe obsePved via camera. 

3. FZashing warning lights at the test ceZZ and at aZZ buiZding 

entPances ape o~ w~en the system is on, and waPning signs are 

pZaced with~sa~h· light. 

4. No gas is intPoduced into the system untiZ the ceZZ has been 

cleaPed, the ceZZ dooP. cZosed, and Room 3 (FiguPe 81) cZeaPed. 

CZosing th~ ceZl d9op·cZose~ the intePlock and staPts the 

fZashing warning Zig~t~ • . 

5. The Haskel pumping system is .Zocated inside a 1/4-inch-steeZ­

pZate comp~rt~~rit~ and this compartment is Zocatsd ins~de the 

high-pPessuPe. ·test ceZZ, as. shown in FiguPe 81. ·The ceZl 



itself consists of 1/4-inch-steel-plate walls backed by 1-1/2 

inches of plywood. The test cell, pump compaPtment, and con­

sole ape all used as baPPicades to pPotect the opePatoPs fpom 

exposuPe to shPapnel, whipping lines, and gas jets should an 

accidental PuptuPe occuP. 

6. ES&H inspection activities5 also limit the likelihood of ex­

posupe. 

All electPical PepaiPs and measupements with~n the contPol console aPe 

made by the Maintenance DepaPtment undeP the diPection of the supePvisoP 

of the High-PPessuPe Test Facility. 

These contPots have been PeViewed and accepted by a11 i~vo1ved 

pePsonnel, as PequiPed by the Institutional ES&H PPogPam. 6 

1.5 ES&H Management . 

The test facility is opePated by a cPeW of opePatoPs and a supeP­

visop undeP the opganizational stPuctuPe descPibed in the administPative 

poPtion of this DepaPtment's ES&H plan. All expe~iments aPe appPoved by 

the supePViSOP and PUn by tPained pePsonnel. Cheeklists ape used duPing 

all expePiments, and copies aPe kept in the supePvisoP's office. 

Monthly ES&H meetings ape held to discuss ES&H topics, expePiment pPob­

lems, and tPaining needs. An ES&H Committee of pePsonnel, tPained 

(Refepence 7) to pePfoPm intePnal inspection~ and audits is appointed by 

the DepaPtment ManageP. Routine pPintouts fop maintenance pPoceduPes, 

tPaining updates, and audits aPe pPovided by the ES&H Staff to the 

Committee and to the supePvisoP. A monthly status PepOPt covePing the 

above items is pPovided to the DepaPtment ManageP by the supePvisoP. 

Specific administPative contPols to assupe the use and maintenance 

of diPect haPdWaPe and pPoceduPal contPols include the following~ 

1. The system design has been Peviewed by independent pPessuPe 

systems, quality, and human factops specia,ists. The peview 

cPitePia used aPe in Re[ePence 8. 

2~ All equipment is cePtified and tested by the in-house cePti­

fication gPoup, using the pPoceduPes in Refepences 2 and 9. As 

a paPt of this testing, the 1,000-cm3 (61-in 3 J pPessupe vessel 

is pPoof-tested hydPostatically at least once evePy 5 yeaPs to 

1-1/2 times MAWP. ASME cePtifications aPe on file with the 

cognizant supePvisoP (Division A). Also, PuptuPe discs aPe 

cePtified by manufactuPing data. 
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3. A maintenance p~og~am with automatic ~eeaLL at 6-month inte~-
2 9 

vaLs is used fo~ aL~ p~essu~e ~eLief vaLves in the system. , 

4. High-LeveL ee~tifieation invoLves compLetion of the mate~iaL in 

the P~essu~e Safety P~aetiees Cou~se, 10 the P~essuPe AdvisoP 

Safety Cou~se 11 , and the P~essu~e Technician Safety Cou~se. 12 

Eme~geney ~esponse is ea~~ied out in aeeo~dan~e with the InstitutionaL 

pLan 13 (as specified in Appendix C)--a t~ained14 ~esponse team is Led by 

an eme~geney chief, who in this ease is the ~upe~viso~ of the faciLity, 

o~ his aLte~nate. (See Appendix C). 

Pe~sonneL exposu~e to an anoxic envi~onment can oeeu~ onLy to a 
' pe~son in the p~essu~e test eeL~ du~ing a system faiLu~e--wh~eh in .this 

ease need be onLy a Leak of ine~t test gas. The eont~oLs dese~ibed 

above to p~event p~esenee in the test ceLL du~ing a test, coupLed with 

eont~oLs designed to p~event system faiLu~es, a~e judged acceptabLe f~om 

the point of view of p~oteeting· pe~sonneL f~om anoxic envi~onments. 

1.6 Risk Statement 

The basic system of the High-P~essu~e Test FaciLity is designed and 

maintained to ASME specifications and in~house pPessu~e safety ~equi~e­

ments to g~eatLy Limit the LikeLihood of system faiLu~e. These actions 

a~e assu~ed by pe~sonneL, supe~vision, and, independentLy, by an o~gani­

zationaL ES&H Committee that ~epo~ts to Depa~tmentaL management. In 

addition, pe~sonneL a~e p~oteeted against the ene~gy ~eLease subevents 

(sh~apneL, gas jets, and whipping high-p~essu~e Lines) shouLd the system 

faiL--to p~ovide an additionaL LeveL of confidence. It is judged that 

the system p~esents a ve~y Low ~isk to empLoyees unde~ these conditions. 

This is an example of an ES&H analysis that 

• 
• 
• 

• 

Is relatively simple, 

Follows the guidance given in Reference 10, 

Relies on an integrated institutional program (through 

references), and 

Would generally rate highly based on review criteria of 

Reference 12 when combined with the ES&H Administrative plan in 

the body of this document. 

While the administrative plan addresses such things as administrative 

controls in a general, programmatic way, the ES&H Management Section of 

the analysis is more explicit about the nature of administrative con­

trols over generic risk factors identified as a part of the analysis. 



2.0 EnviPonmentat Test ChambeP · 

2.1 System De~cPiption 

The EnViPonmentat Test ChambeP is used to test items undeP con­

tpotted conditions of tempePatuPe fPom -160°F to +670°F. The chambeP 

size is 10 feet wide by 8 feet high by 12 fee~ tong. 

This chambeP is. used to test the pepfoPmance of VaPious matePiats 

and equipment undeP extPeme tempePatuPe conditions. Most of the tests 

aPe pePfopmed on etectPonic equipment. GenePatty~ the anaLysis of the 

safety of the equipment itseLf adequateLy coveps its testing in this 

faciLity. A sepaPate anaLysis of the EnviPonmentaL Test Cha~beP~ pe~ 

se~ is pPesented hePe. 

2.2 Haaapds and Pote~tiaL Consequences 

The pPimaPy haaapd of concePn is tempePatuPe--at both high and Low 

extPemes. This is of concePn fPom both the points of view of 

• 
• 

DiPect contact with suPfaces at high OP Low tempePatuPe and 

WoPking enViPonments of high OP Low tempePatupe. 

The haaaPd couLd affect pePsonneL--but is judged to pPesent no cPedibLe 

thPeat to the pubLic OP the enViPonment as defined in InstitutionaL 

poLicy. 

2.3 FaiLuPe Events, Consequences~ and Risk FactoPs 

ALthough seVePaL Poutine haaaPds aPe pPesent in the EnviPonmentaL 

Test ChambeP~ the majoP events of concePn aPe the pPesence of pePsonneL 

in the chambeP when tempePatuPe extPemes ape Peached and inadequate 

pPotective equipment is being WoPn. How these events might occup and 

upon what Pisk factoPs they depend ape shown in Figupe 84. 

Because opePations aPe invoLved in which pePsonnel aPe intended to 

be pPesent in extPeme tempePatuPe enviPonments~ emphasis is pLaced on 

• 
• 

UndePstanding the natuPe of the enviPonment and 

Using appPopPiate pPotective equipment. 

FPom FiguPe 84, the genepic events that couLd invoLve exposuPe to 

extPeme tempePatuPe undeP these ciPcumstances aPe seen to be 

• 
• 

FaiLuPe of the tempePatuPe contPoL system~ 

FaiLuPe OP inadequacy of pPotective equipment~ 
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Figur>e B4. Event Analysis for> the Envir>onmenta'L Test Chamber> 

• Fai'Lur>e to obser>ve time 'Limits of e~posur>e while using pr>otec­

tive equipment~ 

• 
• 

Fai'Lur>e to r>ecogniae the natur>e of the envir>onment~ 

Fai'Lur>e to r>ecogniae the need for>~ or> to use~ pr>otective equip­
ment. 

The gener>ic r>isk factor>s~ then~ ar>e 

• 
• 
• 
• 

Reliability of temper>atur>e contr>o'L systems~ 

Reliability of temper>atur>e war>ning systems~ 

Reliability of pr>otective equipment~ 

Appr>opr>iateness of pr>otective equipment for> conditions of r>e-
quir>ed use~ 

• Reliability of devices designed to measur>e~ r>ecor>d~ and visually 

(or> other>wise) depict the envir>onment~ 



'' 

:; 

' ' I 

'' 

• Adequacy in troaining in the need foro and use of prootective 
equipment and in proo~eduroes foro limiting one's stay in extroeme 

enviroonments, as approoproiate, and 

• Reliability of the perosonnel access controol system. 

Controols descroibed in the next section aroe designed to addroess each of 

these generoic roisk factoros. 

2.4 Controols 

• • • 
And So Foroth 

This document is not intended as a primer either on pressure system 

safety or extreme temperature environments. Far better documents would 
be available. The intent of the above model is merely to indicate the 

types of information one would expect to find in an ES&H analysis asso­
ciated with significant, unusua1 10 hazards. Understanding the ways ·in 

which harm might occur and exercising appropriately reliable controls 
over these failure modes are crucial to the achievement of ES&H objec­

tives. While this is a trite statement, it is also an axiom that is 
frequently violated. 21 ES&H analyses should be structured so that 

persons other than those involved in their pr~paration can judge their 

adequacy and then subsequently measure the degree to which the.ir con­

clusions or commitments (in terms of controls) are implemented. 

The next two sections of this appendix should be simil~rly struc­
tured. 

3.0 Electroonic Equipment 

• • • 
4.0 Chemicals 

• • • 
The section dealing with machine tools presents a somewhat differ­

ent story from the perspective of the working level Line organization. 

Here, the hazards would probably be judged as routine, and thus emphasis 
would be placed on using standard requirements and/or tailored modifica­

tions thereof. 6 • 1 ~ The outline in the next section brietly illustrates 

this. 
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5.0 Maahine OpePations 

5.1 DesaPiption of OpePations and HaaaPds 

The Maahine Shop in Rooms 109 and 111 of Building 10 inatudes the 

fottowing numbePs and types of maahines. 

2 SandePs 

3 GPindePs 

2 DPitt pPesses 

4 Tabte saws 

1 Lathe (genePat puPpose) 

ALthough heavy maahine woPk is not pePfoPmed in this Shop~ thes~ 

maahines do pPesent a haaaPd of the kinetia enepgy type. This hazaPd is 

judged to be poutine beaause no unusuaL size OP POtationat speed is 

involved. 

5.2 Contpots ExePaised oveP HazaPds 

• • • 
This section should address requirements for guarding machines, 

maintaining machines, inspecting machines, training of personnel, and so 

forth. These may be generated 

• As mandatory or suggested requirements by yuv~r.:m~ulc:tl agency, 

• ~s mandatory or suggested r.P.quirements by the institution's ES&H 

Staff, and 

• As requirements deemed necessary by organizational personnel and 

management to limit risk to acceptable levels. 

The need in this section is for a sufficiently explicit definition 

of ~ontrols so that their adequacy may be judged 4 , 12 and their degree of 

implementation measured. 3 ,ll 

5.3 Risk Statement 

• • • 
This section should emphasize evidence that supports an assertion 

that risk is acceptable to those at risk. 10 

:; 
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APPENDIX C 

DepaPtmentaL EmePgeney Response PLan 

The InstitutionaL EmePgeney Response PPogPam divides the Institu­

tion's pPopePty into five SeetoPs, . eaeh of whieh is PequiPed to have an 

EmePgeney Response PLan. Sinee this DepaPtment eoineides with one of 

the five SeetoPs (SeetoP D), thi~ appendix is.both a DepaPtment PLan ~nd 
a SeetoP PLan. EmePgeney pLanning for> the DepaPtment"s Rerrzote APea 

opePation is ineLuded in this pLan. 

0Pganization 

The InstitutionaL EmePgeney Response stpue·tupe is shown in FiguPe 

C1. ContPoL of Pesponse aetion is the pesponsibiLity of the Command 

CenteP, and aLL PeLevant eommunieations ape tPansmitted thPough the 

Command CenteP duPing an emePgeney. 

The pPimaPy depc!PtmentaL Loeations aPe in BuiLding 10, with BuiLd­

ing 18 oeaupying the Remote APea. These apeas ape undeP the eontPoL of 

a SeatoP Chief duPing an emePgeney, as PequiPed by the InstitutionaL 

EmePgeney Response PPogPam. The Seetor is divided into five zones, as 

shown in FiguPe C2~ fouP in BuiLding 10 and one in the Remote APea. 

Eaeh of the fouP zones in BuiLding 10 is diPeated by a Zone Lieutenant. 

The Remote APea (Division A opePations) is undeP an Emepgenay DiPeetoP 

(beeause of the need fop independent aation at this Loaation)~ T~Pee 

EmePgenay Squads (ExtinguisheP Squad, Evaeuation Squad, and Equipment 

Squad) PepoPt to eaeh Zone Lieutenant (op EmePgeney DiPeotoP). The Zone 

1 Lieutenant aets as aLtePnate fop the SeetoP Chief, and one membeP of 

eaeh Evaauation Squad is assigned as aLtePnate fop his Zone Lieutenant. 

CuPPent assignments wiLL be found at the end of this appendix. 

Figupe CJ shows the fLooP pLans fop BuiLding 10 in oPdeP to iden­

tify the apeas ineLuded in eaeh of the fouP zones in that buiLding. 

BuiLding 18 in the Remote APea (see FiguPe B1) eonstitutes the fifth 

zone. 
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Figur>e Cl. InstitutionaL Emer>gency Response Str>uctur>e 
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Figupe C2. SectoP EmePgency Response StPuctuPe 

~ ZONE 1 

~ ZONE 2 

® EXTINGUISHER 

4 ALARM 

FiguPe CJa. BuiLding 10, FiPst F"LooP 
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~ ZONE 3 

~~ ZONI! 4 

0 EXTINGUISHER .. ALARM 

FiguPe C3b. BuiLding 10 1 Se~ond FLooP 

ResponsibiLities 

1. ALL PePsonneL 

a. AZ. Z. pePsonne'l. should be alePt to· the o~~UPPen~e of an 

emePgen~y and shouLd immediateLy initiate the appPOpPiate 

aLaPm when one does o~~up. This in~ludes·sounding the fiPe 

a1aPm 1 aa11ing fop an ambutanoo~ OP infoPming tho SootoP 

Chief~ as appPOpPiate to the oiPo~msian~ea. 

b. When an aLaPm has aounded 1 pePsonneL aPe to shut down aLL 

equipment being u~ed and Leave the bui~ding undeP the 

di r>eo.tion of· the See toP Staff ( Se~toP Chief 1 Zone Lieu­

tenant OP Emer>gen~y DiPectnP 1 ~nd the EmePgeney Squads). 

e. On~e qutside the buiLding 1 pePsonneL aPe to stay ~LeaP of 

stPeet~ 4nd~ when the "aLL ~LeaP" signaL is given 1 PetuPn 
to. the wo~k a~ea. 

2~ Se~toP Chief 

a. The SeotoP Chief pLans and opganiaes the emepgen~y Peaponae 

fop the SeotOP 1 pPepaPes this EmePgen~y Response PLan 1 

aPPanges foP assignment of PesponsibiLities to individuaLs~ 

aPPanges foP tPaining of Se~toP Staff membePs 1 maintains 



SectoP. Staff PostePS and otheP PecoPds, and con~inuousty 

updates aLL emepgency Pesponse pecoPds. 

b. The SectoP Chief diPects aLL emePgency Pesponse actions 

untiL pPofessionaL units (FiPe DepaPtment, etc.) aPPiife, 

Peceiving PepoPts fPom and giving oPdePs to the SectoP 

Staff. 

c. AfteP the immediate emepgency is oveP, the SectoP Chief 

sounds the "aLL cLeaP." HoweveP, when apeas aPe contami­

nated OP investigations wiLL be pequiPed, the SectoP Chief 

wiLL aPPange fop secuPing the necessaPy aPeas. 

d. AfteP each emePgency, the SectoP Chief wiLL aPPange foP a 

cPitique of the Pesponse (pPimaPiLy using the SectoP Staff) 

and PepoPt the cPitique PesuLts to DepaPtmentaL management, 

the InstitutionaL Emepgency Chief, and the EmePgency CooP­

dinatoP of the ES&H Staff oPganization~ 

3. Zone Lieutenants and Emepgency. DiPect.oP 

a. The Zone Lieutenants and the EmePgen~.y DiPectoP assist _the 

SectoP Chief in pPepaPation of the EmePgency PLan, aPPang­

ing fop tPaining and instPuction of SectoP Staff, and 

maintenance of PecoPds. 

b. DuPing an emePgency, the Zone Lieutenants diPect the activ­

ities of the Squads in theiP zones, PepbPt to the Secto~ 

Chief, and PeLay the SectoP Chief's instpuctions to the 

Squads. The EmePgency DiPectoP assumes the duties of 

SectoP Chief fop the duPation of an emePgency in the Remote 

A Pea. 

c. AfteP the emePgency, the Zone Lieutenants and Emepgency 

DiPectoP assist the SectoP Chief, as necessaPy, in PestoP­

ing noPmaL opePations and in cPitiquing the Pesponse. 

4. EmePgency Squads 

a. ExtinguisheP Squad 

The ExtinguisheP Squad pPoceeds to the extinguisheP Loca­

tions when the aLaPm is sounded and eitheP uses the extin­

guishePs (if the emepgency is a fipe) OP stands by fop the 

possibiLity of a fiPe. 

b. Evacuation Squad 

The Evacuation Squad diPects the evac;uation of pePsonneL 

fpom the buiLding and is aLso tPained to pPovide fiPst aid 
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oP to pepfopm emePg~ncy Pescue ~p~Pations, as diPected by 

the SectoP Chief OP Zone Lieutenants. 

c. Equipment Squad 

The Equipment Squad checks that aLL equipment has been 

deenePgized and mans emePgency equipment such as spPinkLeP 

vaLves. Depending on the type of emePgency, the Equipment 

Squad is aLso PesponsibLe fop cutting off utiLities (gas, 

eLectPicity, wateP) when PequiPe·d by the situation. 

·sectop EmePgencies 

When an emeP~ency aPises within the SectoP 1 the SectoP -Chief imme­

diateLy notifies the Command CenteP. Depending on the type of emep­

gency, the Command CenteP may issue diPectives to the SectoP 1 but the 

noPmaL actions of the Command CenteP consist of caLLing on pPofessionaL 

heLp and dispatching the speciaList cooPdinatoPs to the scene of the 

emePgency, as appPopPiate. 

ConcuPPentLy with the notification action, OP as soon as possibLe, 

the EmePgency Squads aPe put into action pepfoPming the functions Listed 

above. 

EmePgencies aPising in the Remote APea aLso entaiL notification and 

EmePgency Squad opePations. The EmePgency DiPectoP an4 the Emepgency 

Squads at the Remote APea must be pPepaPed to cope with the emepgency 

fop a LongeP time intePvat (than is the case in BuiLding 10) bef6P~ 

pPofessionaL heLp aPPives. 

PLant-Wide EmePgencies 

Response to pLant-wide emePgencies wiLL PeLy pPima~iLy on use of 

sheLteps OP an evacuation pLan, as descPibed in the InstitutionaL EmeP­

gency Response PLan. Actions taken by SectoP pePsonneL witt be as 

diPected fpom the Command CenteP. 

Communications· 

Both Padio and teLephone equipment is availabLe fop communication 

between the Command CenteP and the SectoP Chief~ between the Command 

CenteP and the Remote APea, and between the SectoP Chief and the Remote 

APea. Instpuctions fop initiating and Peceiving communications OVeP 

these systems is ~ncLuded in the InstitutionaL E~epgency Response PLan. 

PePiodic tests ape conducted as a paPt of the InstitutionaL pPogPam. 



Within BuiLding 10, communidation between the Sector Chief and 

Sector personneL is by buLLhorns avaiLabLe at the Sector Chief and Zone 

Lieutenant stations. The Remote Area is smaLL enough that voice commu­

nication suffices for internaL communication. 

Training 

The Sector Chief, the Zone Lieutenants, and the Emergency Director 

are trained in aLL aspects of the Emergency Response Program, particu­

LarLy in communication techniques. Training is accompLished through a 

course provided by the ES&H Staff organization. AnnuaL refresher 

courses are required. 

Members of the Evacuation Squad receive training in first aid prior 

to their dssignment and are required to take refresher courses annuaLLy. 

ALL Department personneL, incLuding those at the Remote Area Location, 

receive training through ES&H meetings, instruction dispLays, and peri­

odic evacuation driLLs. ALL training records are maintained in the 

Department ES&H fiLe, Department Office, BuiLding 10. 
~ 

QuaLity ControL 

ALL extinguishers are periodicaLLy, randomLy, sampLed for perfor­

mance. No extinguisher is maintained in service beyond 3 years. 

SprinkLer systems, which are present in aLL rooms, are tested (dry) at 

Least once each year. BuLLhorns in BuiLding 10 are tested weekLy. Test 

resuLts are recorded and fiLed in the DepartmentaL. ES&H Records, De­

partment Office, BuiLdinq 10. 

Program EvaZuations 

In addition to the emergency response critiques arranged by the 

Sector Chief after each emergency, the totaL program is evaLuated annu­

aLLy. The evaLuations are conducted by a team composed of the Sector 

Chief, the Zone Lieutenants, and the Emergency Director, and reports on 

the evaLuations are submitted to the Department Manager, the ES&H Staff 

oraanizntion, and the InstitutionaL Emergency Chief. ResuLts are on 

fiLe as a part of DepartmentaL ES&H Records, Department Office, BuiLding 

10. 
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CuPPent DepaptmentaZ EmePgency R~sponse Assignments 

SectoP Chief 

Zone 1 Lieutenant 

Zone 1 ~xtinguisheP ~~~ad 

Zone 1 Evacuatio~ Squad 

Zone 1 Equipment Squad 

Zone 2 Lieutenant 

Zone 2 ExtinguisheP Squad 

Zone 2 Evacuation Squad 

Zone 2 Equipment Squad 

zone 3 Lieutenant 

Zone 3 ExtinguisheP Squad 

Zone 3 Evacuation Squa4 

Zone 3 Equipment Squad 

Zone 4 Lieutenant 

Zone 4 Extinguish~P Squad 

(A Zt e Pna t e L t • ) 

(A Z t e Pna t e L t • ) 

(A ZtePnate Lt.) 
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Cu~~ent Assignments (continued) 

Zone 4 Evacuation Squad 

Zone 4 Equipment Squad 

Remote A~ea Extinguishe~ Squad 

(A 1-t e ~nate L t • ) 

Remote.A~ea Evacuation Squad .(ALte~nate Em. Di~.) 

Remote A~ea Equipment Squad 

Use of the Model Plan To Develop a 
Line Organization ES&H Assurance Plan 

The Line organization program is, in many ways, the key part of the 

institutional ES&H Assurance Program. .The assurance subprogram of the 

ES&H Staff organization cannot be effective unless there is a control 

subprogram operated by the Line organization to prOvi~e the-~vidence 
17 necessary for assurance. The Line organization is the only place 

where this evidence can originate, so that withou_t.the Line .ES&H 

.Program, there can be no ES&H assu~ance. 

A ~ine org~nization plan must specify h6w each of the six basic 

generic criteria (given earlier) for success in ES&H programs are to be 

met. Tha.t is, it must specify how, by whom, and when 

• 
• 
• 
• 
• 
• 

Hazards are to be identified, 

Acceptable controls are to be defined, 

Consistent use of the controls is to be eriforced, 

Changes are to be accommodated, 

Preparations are to be made for emergencies, and 

Evidence _.of the performance of the above is to be pt·uv ided • 
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The model plan presented in this documeht is an example of the 

specification for a program that will meet these six criteria. The 

specifications are presented in the following format: 

1. An administrative section, which specifies how, by whom, and 

when the functions nece~sary for meeting the criteria are 

performed, 

2. Appendix A, which specifies the elements of the program about 

which evidence of performance is evaluated (see References 11, 

12, and 13), 

3. Appendix B, which describes the organizations' facilities and 

operations, lists the hazards identified, and defines the 

controls established, and 

4. Appendix C, which describes a particular control system, the 

Emergency Response Program for the Line organization. 

Such a model plan may ·be used as guidance in developing a specific Line 

organization ES&H Assurance Program Plan, but the format shown is by no 

means mandatory. The functions shown in the model are those that 

satisfy the Standard and the six criteria, but these functions may be 

implemented in different ways. As one example, the controls that are 

developed must be documented (to serve as evidence), but the documenta­

tion need not be in the form of an appendix to the plan, as it is here. 

Such documentation might only be referenced in the plan--the important 
. t . h . . t 10 po1n 1s t at 1t must ex1s • 

To develop a Line organization ES&H Assuranc~ Program Plan, it is 

recommended that a task force be appointed to carry out the development. 

The task force might be the forerunner of an ES&H Committee, such as 

that used in the model plan, or might be an ad hoc group consisting 

mostly of supervision. Whatever form the task force takes, it is 

strongly recommended that its members receive training from the ES&H 

Staff organization before beginning its task. 

The ~allowing discussion of plan development will use the model 

plan as a framework under which the development steps may be considered. 

Appendix B will be discussed first. This appendix represents the "out­

put" of that part of the ES&H program that deals with the analysis of 

hazards and the development of controls--the control subprogram. It is 

recommended that the task force address this part of the program first 

and leave the development of the administrative structure until later 

because the administrative format should be tailored to the hazards 

encountered in the organization and the needed types of controls. 



After identifying hazards arid developing ~ontrols (including the 

e~erg~ncy response controls in Appendix C), the development of the 

administrative section of the plan would be the next step to be taken by 

the task force. 

Appendices B and C 

As the output of the activities undertaken to meet Criteria I and 

II, Appendix B begins with a listing of the facilities and projects 

under the control of the Line organization. The Standard requires 

maintenance of such a listing for all facilities, projects, and activi­

ties that present significant hazards, but a complete listing is an 

excellent starting point for the task force because it facilitates the 

identification of hazards. Such a listing (kept up-to-date, of course) 

will also be useful later in the program for such assurance activities 

as the planning of audits. 3 , 11 

The second part of Appendix B is the hazard listing, which is the 

documentation of the results of activities carried o~t in satisfying 

Criterion I. Some of the significant hazards encountered in a Line 

organization may be fairly routine in spite of having significant poten­

tial for injury or damage, and it is efficient to list these by classes 

rather than as individual hazards (e.g., all lathes in a machine shop 

m~ght be included in the list as a single entry). 10 Those routine 

hazards that are not significant are usually addressed through institu­

tional-type controls, such as "standard practices." The second step for 

the task force, then, is to study all facilities, 'projects, and activi­

ti~s in the organization and to identify the hazards involved. 

The third part of Appendix B is entitled "Hazard Analysis, Mitiga­

tion Measures, and Controls" and is the documentation associated with 

Criterion II. This part describes each hazard, analyzes how the poten­

tial consequences might be realized, describes the design controls and 

operational controls developed for each hazard, and discusses the 

acceptabiiity of the risk that exists when the controls have been 

in&tituted, 

Detailed guidance for the hazard analysis and mitigation functions 

is contained in Reference 10. In brief, there must be an analysis 

activity to determine how (through whit events) a hazard's potential for 

harm might be realized, a control identification activity, and a control 
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selection activity. The possible controls are· of two types~ the tech­

nical or design con·trols, whi.ch are physically implemented to mitigate 

or prevent hazard consequences, and the administrative or procedural 

controls, which mitigate either by controlling the implementation of the 

technical controls or by controlling the human part of the operation. 

Note that at least some of the controls applied to equipment or material 

may be assigned to the institutional QA Program. See Reference 15 for 

guidance in utilizing an existing QA Program. At this time, Emergency 

Response Controls (A~pendix C) should be cons~dered. Appendix C repre­

sents one form of hazard control in that it is aimed at mitigating the 

consequences of hazards when they are realized. It is the application 

of an institutional emergency response plan (see Reference 5.) to the ' 

Line organization. Such application will normally consist of repeating 

the pertinent portions of the institutional plan and assigning the Line 

organization responsibilities required by the plan. 

Emergency response a.ctions t:hat tak.e ~lace during the events that 

lead to hazard consequences (r"ather than after the events) are under the 

control of the Line organization through the controls developed to 

satisfy Criterion II (see Appendix B). For example, a procedure may 

specify that power must be turned off whenever certain event indications 

appear. such respon~~ action~ should always be considered for inclusion 

in operating procedures or Appindix B. 

The next step to be taken by the task force should be to compile 

the existing documentat~on on hazard analysis and on the controls that: 

are in effec-t. The documentation may be in a variety of formats, and 

important parts of it may be missing, but the task force should organize 

what does exist in order to obtain a picture of the existing control 

program. This background will provide a basis for developing the admin­

istrative portion of the plan, not only because it points to existing 

weaknesses that· need to be corrected, but also because it is desirable 

to tailor the plan to fit existing operations to the greatest extent 

possible. 

Administrative Section 

In developing the administrative section of the plan, the task 

force must begin with the requirements imposed by the institution and 

expressed in the instit~tional ES&H Program Plan and ES&H Staff program 

and guidance documents (FiguPe 2, earlier). The model Line organization 



plan presented in the previous s~ction has, to the best of our ability, 

been so developed and thus illustrates how a Line organization plan may 

be derived from an institutional program. The ES&H Staff documentation 
. th d 1 2 -l 5 . . h . f . b 1n ese moe s 1s 1n some cases, per aps, more spec1 1c a out 

requirements on the Line organization than most, but even when such 

specificity exists, the task force should be encouraged to use creativ­

ity and ingenuity in devising a plan that meets the imposed requirements 

and yet satisfies the Line organization's needs in the most effective 

and efficient manner. 

The first parts of the administrative section are a statement of 

scope and policy. The Line plan may be considered as a translation of 

the institutional plan for the use of Line personnel and thus should not 

omit the policy part of the institutional message. The active support 

of management is required by the Standard, and this support is very 

effectively expressed ·by a statement of Line policy. 

The next part deals with the ES&H organizational structure in the 

Line organization. The institutional plan, in this model case, has 

specified a particular structure, using a Line ES&H Committee as the 

assurance arm of the organization (see References 2 and 9). When a 

structure is not specified, the task force will have more latitude in 

devising one, but there is one important concept that should be incorpo­

rated: the independence of the individual or group performing the 

assurance function. The ES&H Committee has a degree of independence 

because it reports to the Department Manager, in the model. plan, and if 

any other structure is used, it should also provide as much independence 

as possible for the assurance function. 

Following the organization section, the plan addresses "Assigned 

Responsibilities" and "Program Requirements." These two topics include 

the specification of the ES&H functions of the Lin~ organization, why 

they are performed, who is to perform each function, ·and when. As 

noted, these functions may be grouped as control,. assurance, and support 

functions. 

The task force must make certain that the responsibility for, and 

nature of, control and assurance functions is clearly stated. Guidance 

will be found in References·2, 5, 7, 9, 10, 14, and 15 for control 

functions. 
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The assurance functions include performing selected reviews, moni­

toring and inspecting for change, and auditing the program to verify use 

of the plan and the controls. Guidance for these functions is provided 

in References 2, 7, 11, 12, and 13. 

The support functions that may be included in an ES&H assurance 

program include a spectrum of activities. A primary support function is 

that of providing guidance. Guidance is provided by the institution's 

ES&H Staff organization, but the Line organization needs to bring such 

guidance to the point of operation. An ES&H committee or similar group 

can provide such onsite guidance either through training or consultation 

with the Staff. 

Another important support function is that of overseeing personnel 

input to the program. Personnel participation is required by the Stan­

dard. One way to enhance personnel participation is to provide for 

effective ES&H meetings (see Reference.l4) where personnel are encour­

aged to discuss and evaluate the ES&H program and make suggestions for 

its improvement. When an ES&H Committee is made part of the Line orga­

nization program, it is effective for this Committee to manage the ES&H 

meeting program. 

Other essential support functions include the maintenance of rec­

ords, the conduct of investigations, and the arrangement for training in 

ES&H matters when needed. Again, the ES&H Committee is an effective 

vehicle for performing these tunct1ons, bUt Other mechuds may ~e u~eJ. 

Completion of Plan Development 

Although the Line organization's ES&H Assurance Program plan is 

never considered to be complete, in the sense of being fixed for all 

time, there w~ll be a point at which the task force is ready to submit 

the plan for management approval. The institutional plan would normally 

require that the Line organization plan be submitted to the ES&H Staff 

organization for review before it is approved. The Staff does not 

approve the plan but certifies to management that it is adequate. Of 

course, when the Staff finds deficiencies in the plan, there will have 

to be revisions and resubmittals. 

After the plan is approved by management, the next step is imple­

mentation of the plan, as specified in its admiriistrative section. If 



the ~a~~ ~orce i~ an ad hoc group, its task would then be considered 

90J11plete~ 

This is the last in a serie~ of 15 documents designed to illustrate 

in S9JIIe detail hOW the administrative portiOQS and some facets of the 

technic~l portions of an ES&H As·surance Progr_am might be implemented. 

The ~~tQor~ have found this an arduous ~ask and apologize for the oc­

casional variation in the level of det~il th~t has occurred among some 

of the docUJIIents. To the best of our knowledge and ability, however, 

the moqel program presented throughout the 15 documents is both self­

copsistent and consistent with the requirements of the ES&H Assurance 

Program Standard. We genuinely hope that.our efforts will encourage and 

~~sist individuals interested in implementing an ES&H Assurance Program. 
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