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A GUIDE FOR PREPARING SAFE OPERATING PROCEDURES (SOPS) 

I n t r o d u c t i o n  

A Safe Operat ing Procedure (commonly known as an SOP) i s  a w r i t t e n  p lan  
o f  a p r o j e c t ,  t e s t ,  o r  experiment t h a t  assesses i t s  p o t e n t i a l  hazards and 
exp la ins  how the  hazards have been e l  iminated o r  minimized. The SOP i s  
prepared t o  assure maximum safe ty  i n  t e s t s  and operat ions i nvol  v i  ng expl os i  ves , 
gases under pressure, r a d i o a c t i v e  and t o x i c  mater i  a1 s, speci a1 nuclear  mater i  - 
a ls ,  o r  any o the r  p o t e n t i a l l y  hazardous a c t i v i t i e s .  As a w r i t t e n  document t h e  
SOP penn i ts  management t o  review and approve a somewhat d e t a i l e d  p l a n  o f  an 
experiment based on t h e  experimenter 's assessment o f  t he  associated r i s k s .  I t  
a lso  permi ts  Hazards Contro l  D i v i s i o n  s p e c i a l i s t s  t o  review t h e  p lan  and t o  
suggest mod i f i ca t i ons  t h a t  would b e t t e r  c o n t r o l  poss ib le  h e a l t h  and sa fe ty  
hazards. ' 

Th is  guide s ta tes  the  requirements f o r  an SOP and g ives a format f o r  t he  
i n fo rmat ion  i t  should contain. D e t a i l s  o f  t he  review procedure are included, 
from i n i t i a l  d r a f t  t o  annual reivew. There i s  a l so  a sho r t  paragraph on a 
close1 y re1 ated subject ,  t he  disposal o f  hazardous mate r ia l s  from an exper i  - 
ment. Ouestions concerning any o f  these may be d i rec ted  t o  the  Hazards 
Contro l  D iv is ion .  

Operat i  ans Requi r i  ng an SOP 

The f o l l o w i n g  two p u b l i c a t i o n s  s t a t e  the  sa fe ty  p o l i c y  o f  Sandia Nat ional  
Laborator ies:  

1. I n d u s t r i  a1 Safety, F i r e  Prevent ion and Environmental Heal th Manual, 
SC-M-70-889 

2. Pressure Safety P rac t i ces  Mai~ual , SAND76-0424 ( Revised) 

An SOP should be considered f o r  each SNLL-control l e d  opera t ion  w i t h  a 
p o t e n t i a l  r i s k  f o r  c a u s i n g - i n j u r y  t o  personnel o r  damage t o  property.  The 
necessi ty  f o r  an SOP i s  determined j o i n t l y  by the  d i v i s i o n  superv isor  responsib le 
f o r  t h e  t e s t  o r  praeedure and Ilazards Contro l  personnel, Examples o f  t h e  
types o f  operat ions r e q u i r i n g  an SOP inc lude:  



experiments i n v o l v i n g  high-pressure gas systems; 

experiments w i t h  high-energy e l e c t r i c a l  systems ( 1 arge cur ren t ,  h igh  

magnetic f i e 1  ds, high-energy storage, h igh  vo l tage  i n  a vacuum, 
etc. ) ;  

use o f  i o n i z i n g  and non ion i z ing  r a d i a t i o n  (Class I I I b  and Class I V  
l a s e r s  always r e q u i r e  an SOP); 

machining pyrophor ic  ma te r i  a1 s; 

opera t ion  o f  acce lera tors ;  experiments w i t h  t o x i c  ma te r i a l s ,  r a d i o a c t i v e  
ma te r ia l s ,  1 i q u i d  a1 k a l  i metals,  o r  thermi te;  

a1 1 p r o j e c t s  i n v o l v i n g  explosives. 

The SOP i s  requ i red  by DOE 5480.1 f o r  r a d i a t i o n  experiments. Army M a t e r i a l  
command manual 385-100 i s  t h e  accepted DOE guidance f o r  t he  use o f  explosives. 

Organizat ions p l  anni ng t e s t s  i nvol  v i n g  any o f  these o r  o the r  hazardous 
a c t i v i t i e s  should c o n t a c t  Hazards Contro l  D i v i s i o n  e a r l y  i n  t he  p lann ing  phase 
o f  the  a c t i v i t y .  

Procedures and Approvals 

The person respons ib le  f o r  t h e  p r o j e c t ,  t e s t ,  o r  experiment prepares 
t h e  SOP and submits' i t  i n  typed, rough d r a f t  form t o  t h e  concerned d i v i s i o n s  
f o r  t h e i r  rev iew and concurrence and then t o  t h e  Hazards Cont ro l  D i v i s i o n  f o r  
review. The f i n a l  d r a f t  must he approved by t h e  superv isor  o f  each d i v i s i o n  
i n v o l v e d  and acknowledged by o the r  personnel assigned t o  t h e  p r o j e c t .  The . 

f i n a l  document i s  then submit ted t o  t h e  Hazards Contro l  superv isor  f o r  
approval.  Operat ions may n o t  s t a r t  u n t i l  a l l  approvals have been obtalned. 
Ten days t o  two weeks should he a l lowed f o r  t he  ' d r a f t s  t o  be c i r c u l a t e d ,  
reviewed, and signed. 

., , 
Copies o f  t h e  a ~ p r o v e d  SOP should be d i s t r i b u t e d  t o  a1 1 those respons ib le  

f o r  seeing t h a t  t h e  SOP i s  fol lowed, and two copies should be sent  t o  t he  
Hazards Contro l  D i v i s i o n .  Note: The p r o j e c t  d i v i s i o n ,  n o t  Hazards Contro l ;  
i s  respons ib le  f o r  t y p i n g  and d i s t r i b u t i n a  a1 1 the  d r a ' i t G n d  the  app!.oved 
SOP. 

S O P ' S  which descr ibe  exp los i ve  experiments r e q ~ i i r e  both l i n e  cuperv isor  
and department manaaer approval i n  a d d i t i o n  t o  Haz?,rds Cont ro l  superv isor  
approval and the  acknowledgments. However, t h e  l i n e  superv isor  o r  Hazards 
Con t ro l  may request  department approval on any experiment. 



GIhen d i v i s i o n  superv isors are  reassigned, a new s ignature  page should be 
prepared and then .signed by them. Newly. assigned personnel should s i g n  the  

. s ignature  page w i t h  an acknowledgment. 

Procedural disagreements are  resolved by Hazards Control .  When such 
disagreements occur;all operat ions are d iscont inued u n t i l  a  s a t i s f a c t -  
o ry  compromise i s  accepted by a l l  pa r t i es .  The l i n e  superv isor  i s  
u l t i m a t e l y  responsib le f o r  t he  sa fe ty  o f  an operat ion. 

Control  Numbers 

The Hazards Contro l  D i v i s i o n  assigns a c o n t r o l  number t o  each SOP, which 
t h e  SOP r e t a i n s  throughout a l l  rev is ions .  A rev i sed  SOP i s  i d e n t i f i e d  by i t ' s  
c o n t r o l  number, a r e v i s i o n  l e t t e r ,  and t h e  date o f  t he  rev is ion .  The o r i g i n a l  
date should be used i f  a r e v i s i o n  does n o t  e x i s t .  

Examples: 

SOP-SNLL-886 Jan. 4, 1981 ( New SOP ) 

SOP-SNLL-886 Revis ion C, Feb. 11, 1981 ( Revi sed SOP) 

Types o f  SOP's 

A. F a c i l i t y  SOP 

The fac i1 i t . y  SOP usua l l y  provides only a general assessment o f  hazards a t  
t he  f a c i l i t y .  I n d i v i d u a l  operat ions a t  o r  i n  the  f a c i l i t y  may a l so  requ f re  a 
s p e c i f i c  SOP. Hazards associated w i t h  i n d i v i d u a l  operat ions may have unique 
cond i t ions  which need t o  be assessed. 

B. General Hazard SOP 

Th is  tyne o f  SOP'is used t o  review the  hazards and e s t a b l i s h  sa fe  opera t ing  
procedures f o r  generic operat ions o r  a c t i v i t i e s .  

C. Spec i f i c  SOP 

An SOP o f  t h i s  type describes the  hazards and sa fe  operating. procedure 
f o r  a s p e c i f i c  experiment. Most SOP's a t  SNLL are  o f  t h i s  type. They are 
usua l l y  one-of-a-kind a c t i v i t i e s .  



Annual ,SOP Review 

An annual rev iew of a l l  c u r r e n t  SOP's i s  performed by t h e  us ing  organizat ion,  
together  w i t h  Hazards Cont ro l ,  t o  make any necessary r e v i s i o n s  (see I n d u s t r i a l  
Safety, F i r e  Prevent ion and Environmental Hea l th  Manual, SC-M-70-889, page 
1-2D). O r i g i n a t i n g  organ iza t ions  are n o t i f i e d  by Hazards Contro l ,  usua l l y  
du r ing  t h e  month t h e  review i s  due. The y e a r l y  review provides the  oppor tun i ty  
t o  add and d e l e t e  p a r t i c i p a n t s ,  change d i v i s i o n  numbers i f  requ i red ,  and 
genera l l y  update t h e  SOP t o  r e f l e c t  t h e  cu r ren t  s tatus.  Whether new s ignatures 
should be acquired when updat ing the  SOP i s  a t  the  d i s c r e t i o n  o f  t he  d i v i s i o n  
superv isor .  . 0pera.tors are  expected t o  review t h e  SOP p e r i o d i c a l l y  al though a 
s igna tu re  i s  -no t  required.  

Hazards Contro l  main ta ins  ' records t o  v a l i d a t e  t h a t  a review was performed. 
T h i s  may on ly  c o n s i s t  o f  a form l e t t e r  a t t e s t i n g  t o  review and signed by t h e  
l i n e  superv isor  and Hazards Contro l  consul tant .  

When a p r o j e c t  o r  experiment i s  completed and t h e  SOP i s  no longer 
needed, t h e  SOP should be cancel l e d  by n o t i f y i n g  the  Hazards Contro l  D iv i s ion .  
Obsolete SOP's are  mainta ined i n  f i l e  f o r  t h ree  years. Dur ing t h a t  p e r i o d  o f  
t ime they may be reac t iva ted.  

Disposal o f  Hazardous Waste 

Arrangements should be made t o  dispose o f  hazardous mate r ia l s  t h a t  are 
by-products o f  t h e  pro.ject o r  experiment. Hazards Contro l  D i v i s i o n  i s  
respons ib le  f o r  waste d isposal ,  b u t  t h e  p r o j e c t  d i v i s i o n  should i d e n t i f y  a l l  
m a t e r i a l s  chemical ly  and b.y t h e  l o c a t i o n  where they were produced. Examples 
o f  hazardous mater i  a1 s a re  so l  vents w i t h  f l a s h  p o i n t s  l e s s  than 140eF, photo 
1 aboratory chemicals, pa in ts ,  chemicals, exp los ive  debr is  (unexploded t e s t  
p a r t s ) ,  vacuum pump o i l  contaminated w i t h  m e t a l l i c  res idue o r  chemicals, 
expended b a t t e r i e s ,  etc.  



. . 
Guidelines f o r  Format and.Content . . 

The generic SOP consists o f  the fo l low ing  sections: 
. . 

. . 
. . 

I. In t roduc t ion  . 

11. L i s t  o f  Responsible Personnel 

111. Hazards Assessment 

I V .  Hazards Control 

V. Emergency Procedures 

V I .  Test Sequence o r  Assembly Procedure 

V I I .  Exh ib i t s  

V I I I .  References 

I X .  App,endi ces - .  . 

. . .  
,- X. Signature Page . . 

. . 
Sections I - V I  'and x are' required f o r  every SO<; sect ions V I  I - IX are opt ional .  

The content guide1 i nes below are ' w r i t t e n  i n  the same format the SOP 
should have. For f u r t he r  guidance copies o f  SOPS are ava i lab le  from . Hazard . 

Control. 



SOP-SNLL-XXXX Month-Day-Year (da te  o f  t h i s  vers ion)  

FOR 

(TITLE OF OPERATION) 

I. I n t r o d u c t i o n  

I n  t h e  opening sec t ion  w r i t e  an overview o f  t he  t e s t  o r  operat ion. 
I nc lude  t h e  scope o f  t he  SOP, purpose of the  t e s t ,  r e s u l t s  expected, requ i re -  
ments governing a c t i v i t i e s  a t  o ther  locat ions ,  SOP review requirements. 

Exampl es : 

A. B r i e f  d e s c r i p t i o n  o f  t e s t ,  process, o r  opera t ion  and t h e  object ives.  

0 .  Locat ion  o f  t he  assembly, t e s t ,  o r  operat ion. - 

C. Organizat ions i nvo lved  (number and name). Other .governmental. 
and manufactur ing p a r t i c i p a n t s ,  i f .  any. 

I n  prepar ing  t h e  i n t r o d u c t i o n ,  remember t h a t  some o f  your  audience w i l l  
be u n f a m i l i a r  w i t h  the  background, ob jec t ives ,  and purposes o f  t h e  experiment. 
F a i l u r e  t o  be complete reduces the p r o b a b i l i t y  t h a t  your  SOP can be reviewed 
w i  t h  understanding, 

I I. Responsible Personnel 

L i s t  persons who w i l l  be responsib le f o r  seeing t h a t  a l l  p rov i s ibns  o f  
t h e  SOP are observed ( p r o j e c t  leader, range o f f i c e r ,  techn ic ian ,  etc.  ). Name 
those approved t o  hand1 e  expl o s i  ves and o the r  hazardous mater i  a1 s  and equi p- 
ment. I nc lude  a  paragraph which s ta tes  t h a t  the  author ized persons have read 
t h e  SOP, understand it, and w i l l  work w i t h i n  i t s  const ra in ts .  

111. Hazards Assessment 

L i s t  the  types and sources O F  hazards and associated hazardous charac- 
t e r i  s t i c s  o f  mater ia l  s  and equipment (cons ider  impact on env i  ronment) : 

A. Toxic: Chemicals, so lvents,  mixtures,  acids, caust ics,  vapors, - 
gases, a i rborne po l  1  u tants ,  reac t i ons  w i t h  other  mater i  a1 s, etc: 
(Refer t o  Environmental Heal t h  Sect ion o f  'SC-M-70-889. ) 

R. Flammables and Combustibles: L iqu ids ,  vapors, gases, f i b e r s ,  dusts, 
and, compounds, e tc .  (Refer  t o  F i  r e  Prevent ion Sect ion o f  SC-M-70-889.) 



C. Explosives ( inc ludes h igh  explosives, propel 1 ants, ammunition, 
pyrotechnics, and chemical explos ives)  : Nomencl ature,  types, sizes, 
weights, combinations, s e n s i t i v i t y  , chemical and/or phys ica l  descr ip-  
t i o n ,  mechanical f unc t i ons  and e l e c t r i c a l  , c h a r a c t e r i s t i c s  ( e l e c t r o -  
s t a t i c )  etc.. (Refer t o  Explos ives p o r t i o n  o f  I n d u s t r i  a1 Safety 
Sect i  on o f  SC-M-70-889. ) 

D. M iss i l es :  Fragments, p e l l e t s ,  rocks, dust  p a r t i c l e s ,  b u l l e t s ,  
blanks, etc. 

E. Pressure: Overpressure, b l a s t  pa t te rn ,  shrapnel, h igh  v e l o c i t y  j e t s ,  
compressed gases11 i qui  ds, etc.  L i s t  appropr ia te  pressure sa fe ty  
ana lys is  repo r t s  (PSARs) i f  n o t  l i s t e d  i n  t h e  Reference Section. 
(Refer t o  t h e  Pressure Safety P rac t i ces  Manual, SAND76-0424 (Revised) . 
Consul t your pressure advi sor. 

F. Temperatures: Low temperatures, h igh  temperatures, heat  caused by 
burned fue l ,  so lar ,  o r  e l e c t r i c i t y  , steam, etc.  

G. Equipment:. Moving par ts ,  blades, chains, etc. 

H. Ma te r ia l  : I f  mate r ia l  c o m p a t i b i l i t y  i s  an impor tant  f e a t u r e  o f  the  
system, i nc lude  d e t a i l s  o f  ma te r ia l s  t o  be used and why, etc.  

I. Ele ' c t r i ca l  : S t a t i c  charge, capaci tors,  arc ing,  etc. 

J. Radiat ion ( i o n i z i n g  and non ion iz ing) ,  rad ioac t i ve  mater i  a1 , lasers,  

microwaves, u l t r a v i o l e t  1 i gh t .  

K. Noise, etc. 

I V .  Hazards Control  

I n  t h i s  sec t ion  e labora te  on t h e  preceding sec t ion  by desc r ib ing  the  
i n t e r l o c k s ,  enclosures, monitors; f a c t o r s  o f  safety,  compatibi  1 i ty considera- 
t i ons ,  sh ie ld ing  v e n t i l a t i o n  etc:, t h a t  have been incorpora ted i n t o  the  
'experiment t o  e l im ina te  o r  minimize the  hazards. Expl a l n  (1) how a l l  t h e  
hazards mentioned i n  the  Hazards Assessment sec t ion  have been a n t i c i p a t e d  o r  
circumvented, and (2) why there  i s  no r i s k  o r  how t h e  r i s k s  have been minimized 
by the  use o f  admin i s t ra t i ve  cont ro ls .  P o i n t  ou t  the  f a c t o r  o f  sa fe ty  (F/S) 
o f  the  pressure vessels. I f  engineered sa fe ty  fea tures  (e.g., warning l i g h t s )  
o r  admin i s t ra t i ve .  access. c o n t r o l  procedures w i  11 be used, descr ibe t h e  system 
and exp la in  how admin is t ra t i ve  c o n t r o l  w i l l  minimize r i sks .  Inc lude a sche- 
mat ic  f l ow  d i  asram o f  systems hand1 i ng t o x i c  o r  f l  ammabl e mater i  a1 s o r ,  opera t ing  
a t  h i g h  pressure. Show values, pressures, engineered s a f e t y . f e a t u r e s ,  mater i -  
a l s  etc. 

A. General : 'Hand1 i ng , t ranspor ta t i on ,  and storage procedures; 1 oad 
l i m i t s ,  l i m i t a t i o n s  on bu i l d ings ,  storage per iod,  personnel l i m i t s ,  
safe separat ion d i  stances, etc. 



B. Grounding: S t a t i c  e l  e c t r i  c i  t y  , e l e c t r i c  t o o l  s, t e s t  equipment, c o r r e c t  
po l  a r i  t y  , use o f  Ground Faul t C i  r c u i  t I nteruptors,  etc. 

C. Speci a1 Precaut ions : Precautions unique t o  t h e  hazardous mater i  a1 s 
used such as handl ing,  environment, temporary storage, su rve i l l ance ,  
containment f i x t u r e s ,  m i s s i l e  b a r r i e r s ,  leak  t e s t i n g ,  etc.  

D. Special  Equipment: Speci a1 assembly and hand1 i n g  f i x t u r e s ,  specia l  too ls ,  
gauges, w r i s t  s t raps,  f i r e  ext inguishers,  ladders,. sca f fo lds ,  etc.  

E. Test ing  Equipment: An A l inco I g n i t e r  C i r c u i t  Tester  should used t o  
check e l e c t r i c  exp los ion  devices unless o ther  equ iva lent  devices are 
author ized f o r  use. 

F. Personal P r o t e c t i v e  Gear: C l  o t h i  ng ( a r c t i c ,  t r o p i c ,  underground, 
1 aboratory)  , glasses, face sh ie lds ,  b reath ing  apparatus, dosimetry 
hear ing  p r o t e c t i v e  devices, etc.  

G. Environment: Overhead e l e c t r i c a l  wires, safe separat ion distances, 
shock waves, no i  se, toxi 'cs, non ion iz ing  and i oni  z i  ng r a d i a t i o n ,  
a i r c r a f t ,  heat, cold, dust, wind, s o l a r  r e f l e c t i o n ,  etc. 

V. Emergency Procedures 

Procedures should be described f o r  c o r r e c t i v e  ac t ions  t o  be taken i n  t h e  
event  o f  emergencies, t echn ica l  mishaps, accidents, m i s f i r e s ,  aborts, equipment 
and power f a i l u r e s ,  earthquakes, etc. As a reminder t o  i nvo lved  personnel, 
s t a t e  t h a t  a telephone c a l l  on the  SNLL emergency number 2-2222 n o t i f i e s  
Secur i t y  , Medical , and Hazards Contro l  ; t h a t  i n  the  event o f  a f i r e ,  a c a l l  on 
t h e  emergency number can n o t i f y  the  LLNL F i r e  Department by a request t o  the  

' Secu r i t y  person answering t h e  phone: and t h a t  a p u l l  box, i f  l ~ c d k d  rrear-t~y, 
can be used t o  n o t i f y  t h e  LLNL F i r e  Department. 

V I .  ~ e s t  Seauence o r  Assembly Procedure 

t h i s  may be the  most d i f f i c u l t  p a r t  o f  an SOP t o  convey t o  t h e  reviewers. 
The key i s  t o  remember t h a t  you r  readers w i l l  normal ly  c o n s i s t  o f  a Hazards 
Cont ro l  consu l tan t  ( I n d u s t r i  a1 Hygieni s t ,  Heal th P h y s i c i s t ,  F i r e  Marshal 1, o r  
Safety Engineer) and h i s  d i v i s i o n  supervisor,  your  d i v i s i o n  superv isor ,  
operators,  and perhaps a department manager. Assume t h a t  some o f  these 
i n d i v i d u a l s  may n o t  have a p r i o r  techn ica l  and s c i e n t i f i c  understanding o f  t he  
p ro jec t .  Describe step by s tep the  procedures t o  be c a r r i e d  o u t  dur ing  the  
t e s t ,  i n  a manner t h a t  someone u n f a m i l i a r  w i t h  the  t e s t  can understand. O m i t  
d e t a i l s  t h a t  do n o t  c o n t r i b u t e  t o  the  understanding o f  t he  t e s t .  



V I  I. ~ n c l  osures 

Exh ib i t s ,  which are  usua l l y  numbered, may be grouped i n  t h e  "Exhi .b i t  
Section," o r  p laced throughout t h e  t e x t  immediately a f t e r  t he . .po in t  where they 
a re  mentioned. E x h i b i t s  and i l l u s t r a t i o n s  genera l ly  are used t o  c l a r i f y  o r  
demonstrate c e r t a i n  p o i n t s  i n  t h e  procedure. They a l so  may be used as r e f e r -  
ences. They may- i n c l  ude schematics, f l  owcharts, f igures ,  documents / graphs, 
photographs, l e t t e r s  and memos, maps, and tables. 

V I I I .  References 

I n d i c a t e  t h e  o l d  SOP Number i f  t h i s  SOP supersedes another. L i s t  associated 
SOP ' s  , i f  any. Reference appropr ia te  DOE, M i  1  i t a r y  , o r  Sandi a  Nat ional  
Labora tor ies  manual s, Pressure Safety Analys is  Reports, d i r e c t i v e s ,  standards, 
engineer ing drawings, spec i f i ca t i ons ,  source documents, equipment manuals, 
manufacturers'  manuals, etc. Since an SOP i s  a  working document, i t  i s  p re fe ra -  
b l e  t h a t  references be a  separate sect ion,  r a t h e r  than appear as footnotes. 
P e r t i n e n t  ahs t rac ts  o f  o the r  source documents can be made appendices o f  t he  
SOP or, i f  appropr iate,  they may be inc luded i n  t h e  SOP i t s e l f .  

I X .  A~oend ices  

Appendices, which are  usua l l y  l e t t e r e d ,  i nc lude  supplemental i n fo rma t ion  
too  de ta i  1  ed o r  1  engthy t o  be i ncluded i n  the  main body o f  t h e .  t e x t .  

X. S i  onatures 

Every SOP needs a  s ignature  page o r  pages. 

Your d i v i s i o n  superv isor  i s  d i r e c t l y  respons ib le  f o r  t h e  sa fe ty  o f  t he  
i n d i v i d u a l s  involved. H i s  s ignature  s i g n i f i e s  t h a t  he agrees t o  t h e  p l a n  and 
approves o f  the r i s k  c o n t r o l  methods described i n  your  SOP. I f  i n d i v i d u a l  s  
from several o rgan iza t ions  are i nvol ved i n an experiment, each person's 
d i v i s i o n  supervisor must review and approve the  SOP. 

The Hazards Contro l  D i v i s i o n  superv i so r ' s  s ignature  i n d i c a t e s  h i s  review 
and approval. 

Your department manager's s ignature  i s  a l so  requ i red  when explos ives 
a re  invo lved o r  a t  t he  request  o f  you r  d i v i s i o n  superv isor  o r  t h e  Hazards 
Con L ro l  DS v i  s i  on supervi  sor. 

As an i n d i c a t i o n  t h a t  t he  SOP has been reviewed and understood, remember 
t o  i nc lude  the  s ignatures o f  those d i r e c t l y  invo lved i n  t h e  experiment 
i.e., t h e  experimenter, t h e  C e r t i f i e d  Pressure I n s t a l l e r ,  t e s t  coordinators,  
and operators. 
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