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1.0 INTRODUCTION

T his Site S pecific  H ea lth  and  S afe ty  P lan  (S S H P ) estab lishes gu idelines an d  requ irem en ts  fo r p ro tec ting  th e ' 
safety  o f  personnel du ring  the im p lem en ta tion  o f  the L N A P L  R em o v al P ro jec t (the P ro jec t) tha t has been  
p roposed  as an In te rim  R em ed ia l M easu re  (IR M ) at the P o rt Iv o ry -H o w lan d  H o o k  M arin e  T erm ina l facility  
(H H M T -P o rt Ivory  facility ) lo ca ted  a t 40  W este rn  A venue, S ta ten  Is land , N ew  Y ork . T he  P ro jec t, 
p roposed  in  a le tter add ressed  to  the N ew  Y ork  S tate D ep artm en t o f  E n v iro n m en ta l C onserva tion  
(N Y SD E C ) and dated  A ugust 17, 2005, is p a rt o f  the overall red ev e lo p m en t effo rt o f  the P o rt A u th o rity  o f  
N ew  Y ork  and  N ew  Jersey  (P o rt A u thority ) to construct an  in te rm odal fac ility  a t the H H M T -P o rt Ivory  
facility . T he  po rtion  o f  the P o rt A u th o rity ’s redeve lopm en t effort tha t in v o lv es env ironm en ta l investiga tion  
and rem ed ia tion  is su b jec t to N Y S D E C  and  N ew  Y ork  S tate  D ep artm en t o f  H ea lth  (N Y S D O H ) overs igh t in  
accordance  w ith  the V o lu n ta ry  C leanup  P ro g ram  (V C P). T he V C P  req u ires  th a t a S S H P  and  a C o m m un ity  
A ir M onito ring  P lan  (C A M P ) be  subm itted  p rio r to  beg inn ing  w ork  p ro p o sed  in  any  Site In v es tig a tio n  o r 
R em edial A ctio n  W o rk  Plan. T h is SSH P is be ing  subm itted  to m eet th a t req u irem en t w ith  re sp ec t to  the 
P ro ject; t ty y P A M P fn r  th e  P ro je c t  w ill be subm itted  separa te ly , a lthough  it  is in co rp o ra ted  into th is SSH P 
by reference . N o ac tiv ity  re la ted  to  the P ro jec t w ill be  in itia ted  p rio r to  the P o rt A u th o rity ’s rece ip t o f  
w ritten  app rova l o f  th is SSH P and  the C A M P, included  in  A p pend ix  C.

T he P ro jec t consists o f  the fo llow ing  general com ponents: excava tion  o f  te s t trenches at the H H M T -P o rt 
Ivory  facility ; s tockp iling  o f  soil; pum ping  o f  w ater and /o r light, n o n -aq u eo u s phase  liqu id  (L N A P L ) out o f  
the test pit; tem porarily  sto ring  the w ater and L N A PL  a t the Site; d isposing  o f  the w ate r and /o r L N A PL ; 
and, site resto ra tion . W hile  com ponen ts o f  the P ro jec t m ay  be  com pleted  b y  P o rt A u th o rity  p e rsonne l, the 
bu lk  o f  the P ro jec t w ill be co m ple ted  by  A FO R C E. the co n trac to r r e ta in ed  by  the P o rt A u th o rity  for 
com pletion  o f  in trusive  activ ities associa ted  w ith  the P ro jec t and  A F O R C E ’s subcon trac to rs ( i f  any). H atch  
M ott M acD onald  (H M M ) w ill assist the P o rt A u th o rity  w ith  con stru c tio n  o v ers ig h t and  reporting  
requ irem en ts o f  the P ro jec t. A F O R C E  and  its subcon trac to rs are req u ired  to  ad o p t th is SSH P o r p rov ide  
the P o rt A u tho rity  w ith  a m ore stringen t SSH P (co n trac to r’s S S H P ) that add resses all h azard s iden tified  in 
this SSH P. If, b ased  on  the P o rt A u th o rity ’s rev iew , the co n tra c to r’s S SH P is in su ffic ien t fo r m itiga tion  o f  
any hazard , the P o rt A u tho rity  m ay  re jec t the co n trac to r’s SSH P. T he  ad o p tio n  o f  this S SH P does no t 
re lieve A F O R C E  or its subcon trac to rs o f  any  ob liga tions to p rov ide  a safe w ork ing  en v ironm en t in 
accordance w ith  all app licab le  federal, state and local requ irem en ts  includ ing , b u t no t lim ited  to, 
O ccupational S afety  an d  H ea lth  A dm in istra tion  (O SH A ) R egu la tions 29 C F R  1910 and  1926.

The P o rt A u thority  and  H M M  w ill m ain ta in  separa te  health  and safe ty  p ro to co ls  fo r the ir ow n personnel. 
T herefore , w ith  respec t to the P ro jec t, th is SSH P covers on ly  A F O R C E  perso n n e l and  the personne l o f  
subcon trac to rs re ta ined  d irec tly  b y  A F O R C E . A ll personne l covered  b y  th is  SSH P are requ ired  to  read  the 
SSH P, sign  th e  C om pliance  A g reem en t inc luded  in A ppend ix  A , an d  ab ide  b y  the p rov is ions o f  the SSH P.

A n SSH P p rep a red  by  C on ti E n terp rise s, Inc. and  da ted  F eb ruary  19, 2002  (C on ti S S H P ) form s the basis 
for this SSH P. T he C onti H A S P  w as w ritten  for the d em o lition  and  rem ed ia tio n  w ork  p rev iously  
conducted  at the H H M T -P o rt Ivo ry  facility , and  iden tifies m any  ph y sica l an d  chem ica l hazards th a t m ay  
po ten tia lly  be  encoun te red  during  perfo rm ance o f  the P ro jec t. T h is SSH P w as p rep a red  by  se lec ting  the 
hazards tha t w ere  iden tified  in  the C onti SSH P and  that app ly  to the P ro jec t, and  by  ap pend ing  to the list o f  
hazards in  the C onti S SH P  any  hazard s tha t m ay  po ten tia lly  be en co u n te red  during  im p lem en ta tio n  o f  the 
P roject. In  add ition , the h ea lth  and  safety  ac tiv ities req u ired  by  the C onti SSH P fo r m itig a tio n  o f  each 
listed  hazard  are inc luded  w ith on ly  m in im al changes. B ecause  the C onti S S H P  w as ap p ro v ed  b y  the P o rt 
A u th o rity ’s R isk  M an ag em en t G roup  and  the hazards and  health  and  sa fe ty  ac tiv ities in  the C onti SSH P 
w ere m odified  on ly  slig h tly  in th is SSH P, this SSH P w ill no t requ ire  rev iew  b y  the P o rt A u th o rity ’s R isk  
M anagem ent G roup . P lease  note , A ppend ix  B includes the en tire  C on ti S S H P  for co m p ariso n  pu rposes. In 
addition , a s ta tem en t is m ade in S ections 3 and 5 th rough  8 regard ing  the degree  to w h ich  the C onti SSH P 
has b een  m od ified  o r sup p lem en ted  by  add itional in fo rm ation . S ections 1,2, and  4 con ta in  p ro jec t-spec ific  
inform ation, and  m ost in fo rm ation  p rov ided  in these sections is no t derived  fro m  the C onti SSH P.

T he health  and  safety  gu ide lines and  requ irem en ts p resen ted  here in  are based  o n  a rev iew  o f  availab le  
in form ation  and  an eva lua tion  o f  po ten tia l hazards. B ecause  o f  the v a rie ty  o f  possib le  w ork  ac tiv ities and 
site cond itions w h ich  m ay  be  encoun te red , and the uncerta in ties  a ssoc ia ted  w ith  p o ten tia l hea lth  effects



from  exposures to various co n tam inan ts  w h ich  m ay  be presen t, no  guaran tees can  be m ade  regard ing  the 
po ten tia l fo r health  effects asso c ia ted  w ith  fie ld  ac tiv ities on this site.

Site B ackground  in fo rm ation  is p ro v id ed  in S ection  2. S ection  3 lists key  h ea lth  and  sa fe ty  p e rso n n e l and  
their responsib ilities w ith  reg a rd  to w orker health  and safety  du ring  im p lem en ta tio n  o f  the P ro jec t. E ach 
com ponen t is described  in m ore  detail in  S ection  4. G eneral requ irem en ts fo r the p ro tec tion  o f  personnel 
covered  by  th is SSH P are lis ted  in S ection  5. T he chem ica l and  ph y sica l h aza rd s  associa ted  w ith  each 
com ponen t are iden tified  in  S ec tio n  6; the h ea lth  and safety  activ ities to be  im plem ented  b y  personnel 
covered  by  this SSH P d u ring  co m ple tion  o f  each  com ponen t are a lso  iden tified  in  S ection  6. S ection  7 
sum m arizes m easures d esig n ed  to  p ro tec t pub lic  hea lth  and safe ty  during  the P ro jec t. S ection  8 is an 
em ergency  response  p lan.

2.0 BACKGROUND AND SITE INFORMATION

A s no ted  above, the P ro jec t is be in g  conducted  under the ausp ices o f  the N Y S D E C  V C P. T he  H H M T -P ort 
Ivory  fac ility  is a 124.3-acre p ro p erty  that is located  a t 4 0  W estern  A venue, S ta ten  Island , N ew  Y ork  tha t is 
cu rren tly  being  red ev e lo p ed  by  th e  P o rt A uthority . See F igure 2, in c luded  in  S ec tio n  8, fo r the lo ca tio n  o f  
the H H M T -P ort Ivory  fac ility . A s p a rt o f  the overa ll site  redevelopm ent, the P o r t A u th o rity  en tered  into 
the N Y S D E C  V C P in Ju ly  2004 . T he  P o rt A u th o rity ’s ob jective fo r en tering  in to  the V C P  p rog ram  w ith  
N Y SD E C  w as to address th e  p resence  o f  con tam ina tion  due to p rio r site  ac tiv itie s  un re la ted  to the P ort 
A uthority . B ased  on the P o rt A u th o rity ’s schedu le  for redevelopm ent, the H H M T -P o rt Ivo ry  fac ility  was 
partitioned  into four S ites fo r the pu rpose  o f  the V C P. T he P ro jec t w ill be  co n duc ted  o n  tw o o f  the Sites, 
Site 2B  (V C P  A g reem en t Site V -00674-2 , V C P  Index  N um ber W 2-098 6 -0 2 -0 4 ) and  Site 3 (V C P 
A greem en t S ite V -00675-2 , V C P Index  N um ber W 2-0987-02-04).

O n b e h a lf  o f  the P o rt A u thority , H M M  has pe rfo rm ed  env ironm en ta l assessm en t and  investiga tion  
activ ities to characterize  site  cond itions and  delineate  h is to ric  fill m ateria l and con tam inan ts in 
env ironm enta l m edia  at the H H M T -P o rt Ivo ry  facility , includ ing  a t S ites 2B  and 3. D uring  these 
assessm ent and  inves tiga tive  activ ities, H M M  encoun te red  L N A P L  at th ree  loca tions a t S ites 2B  and  3. 
The goal o f  the P ro jec t is to  rem ove as m uch  o f  the m ob ile  L N A P L  as p o ss ib le  as p e r the IR M  W orkplan  
dated  A ugust 17, 2005. P lease  n o te  tha t this P ro jec t is n o t the final R em ed ia l A ction ; add itional rem ed ia l 
activ ities in the form  o f  en g in ee rin g  and  in stitu tional contro ls w ill be  p e rfo rm ed  in  con junction  w ith  the 
redevelopm ent o f  Sites 2B  and  3.

T he presence  o f  the L N A P L  at S ites 2B  and  3 appears to  be attribu tab le  to  inactive  p ipelines th a t run  
through these sites. A cco rd in g  to cu rren t in fo rm ation , the inactive  p ipe lines fo r m o s t o f  the ir leng th  at the 
H H M T -P ort Ivo ry  facility  are  be lieved  to be situa ted  w ith in  an  easem en t at one tim e  ow ned  by  T idew ater 
P ipe Co., L td. T his in fo rm ation  is based  upon  a d raw ing  p rep a red  b y  A n thony  L oB ianco , en titled  “M ap o f  
Survey o f  P roperty  in B o ro u g h  o f  S ta ten  Island, R ichm ond  C ounty , N ew  Y ork , N .Y .,” and  dated  A ugust 
14, 1991 as am ended  S ep tem ber 23 , 1991. D uring  an investiga tion  o f  so il and  g ro u n d w ater quality  a long 
the p ipelines , L N A P L  w as o bserved  in  three d is tinc t areas. A lthough  the so il and g roundw ater data 
co llected  to  date  do no t ind ica te  th a t the L N A PL  has adverse ly  im pacted  soil o r g ro u n d w ate r q u a lity  w ith 
respect to  o rgan ic  chem icals reg u la ted  in  the sta te  o f  N ew  Y ork , the P o rt A u th o rity  has determ ined  that 
rem oval o f  L N A P L  via pum p in g  to  the ex ten t p rac ticab le  is an  app rop ria te  In te rim  R em ed ia l M easure.

B ased  on analy tica l data fro m  env ironm en ta l investiga tions p rev iously  co m ple ted  a t S ites 2B  and 3, soil 
and g ro u n d w ater im pacts ex is t at the H H M T -P o rt Ivory  facility , a lthough  these im pacts genera lly  do no t 
appear to be  re la ted  to the p resen ce  o f  L N A PL . T he im pacts tha t m ay  po ten tia lly  b e  encoun te red  include 
those attribu tab le  to  o rgan ic  com pounds and /o r m etals in  the fo llow ing  co n tam in an t classes th a t are 
adsorbed  to soil, d isso lved  in  g roundw ater, p resen t in  v ap o r o r m is t  fo rm  in  air, o r  com ponen ts o f  the 
L N A PL: vo la tile  o rgan ic  com pounds (V O C s), sem i-vo la tile  o rgan ic  co m p o u n d s  (S V O C s), m etals, 
po lych lo rinated  b ipheny ls (P C B s), and  pestic ides and  herb icides. In  general, w o rk ers  m ay  be  exposed  to 
these con tam inan ts via the fo llow ing  exposure pathw ays: inhalation , ingestion , o r con tac t. T he po ten tia l 
hazards asso c ia ted  w ith  these  con tam inan ts and  the m itiga tive  health  and  safe ty  ac tiv ities  are  d iscussed  in 
Sections 5 and  6, respective ly .



3.0 HEALTH AND SAFETY RESPONSIBILITIES OF KEY PERSONNEL

T he fo llow ing  is a lis t o f  key  personnel and their responsib ilities re la ting  to  h ea lth  and  sa fe ty  activ ities. 
T he P o rt A u tho rity  p erso n n e l w ith  the overall re sponsib ility  fo r the P ro jec t can  stop  w ork  a t any  tim e 
and /o r require  the rep lacem en t o f  any  personnel covered  by  th is H A S P  w ho  are n o t co m p ly ing  w ith  this 
SSH P. P lease  no te , th e  titles and  responsib ilities for each  o f  the fo llow ing  em p loyees are  fro m  the C onti 
SSH P, w ith  the excep tions o f  the A ir M onito ring  personne l (added  in  th is SSH P ) and  tha t the  com pany  
doing  the w ork  w as is A F O R C E  ra th e r than  C onti. T he C onti SSH P also  in c luded  add itiona l p erso n n e l tha t 
w ill no t be u tilized  in  th is P ro ject.

A FO R C E  C orpo ra te  H ea lth  an d  S afety  M anager (S afe ty  and  H ea lth  M anager)

■ Be responsible for the development, implementation, oversight and enforcement o f  site SSHP.
• Conduct initial site-specific training.
• Be present onsite during the first day of remedial activities at the startup of each new m ajor phase.
■ Visit the site as needed and at: least, once per month for the duration o f activities, to audit the effectiveness of

the SSHP. ‘
• Be available for emergencies.
■ Provide onsite consultation as needed to ensure that the SSHP is tally implemented,
• Coordinate any modi fications to the SSHP wi th the Site Superintendent, the SSHG, and the Residen t Engineer.
• Provide continued support for upgrading/dowaigrading of the level, o f personal protection.
• Be responsible for evaluating air monitoring data and recommending changes to engineering controls, work: 

practices, and PPE.

A FO R C E  Site H ea lth  an d  S afe ty  O fficer (SSH O )

Under the direction o f  the Safety and Health Manager, the SSHO shall be responsible for the implementation of 
this SSHP and for the daily coordination of safety activities with die Project Superintendent to ensure that the 
planned work objectives reflect adequate safety and health considerations. The S.SHO will submit to the 
Resident Engineer the Certificates of Worker/Visitor Acknowledgements for site, personnel prior to initial entry 
into a contamination reduction or exclusion zone. He will maintain a complete copy o f  this plan (and its 
supplements and addenda) at the site during all field activities and assure that all workers and visitors are 
familiar with it. He will perform site-specific training and briefing sessions for employee(s) prior to the start of 
field activities at the site and a briefing session each day before starting work. He will ensure the- awutebslity, 
proper use and maintenance of specified personal protective equipment, decontamination, and other safety and 
health equipment. He will maintain a. high level o f  safety awareness among team members and communicate 
pertinent matters to them promptly. The Site Safely and Health Officer will:

■ Assist: and represent the Safety and Health Manager in on-site training and the day-to-day on-site 
implementation and enforcement o f the accepted SSHP.

• Be assigned to the site on a full lime basis for the duration of intrusive activities. The SSHO will have no 
duties other than Safety and Health related duties.

• H ave the authority  to ensure site compliance with Specified safety and health requirem ents, Federal, state 
and OSHA regulations and all aspects o f the SSHP. This includes, but is not limited to: activity hazard 
analyses, a ir monitoring: use o f PPE, decontamination site control; standard operating; procedures used to 
minimize hazards; safe use o f engineering controls; the emergency response plan; confined space entry
procedures; spill containment program; and preparation o f  records. This will be  accompli shed by
perform ing a 'daily  safety and health inspection and documenting results on the- D aily Safety inspection 
Log.

■ Stop w ork activities if  unacceptable health or safety conditions exist, and take necessary action  to re­
establish and maintain safe working conditions.

■ C onsult and coordinate any modifications to the SSHP with the Safety and H ealth  M anager, and the Site 
Superintendent,

■ C onduct accident, investigations and prepare accident reports.
• Review results o f  daily quality control inspections and document safely and health findings in the Daily

Safety Inspection Log.
• Coordinate with Site Management and the Safety and .Health Manager, recom m end corrective actions for 

identified deficiencies and oversee the corrective actions.

A ir M onito ring  P ersonne l
T he P o rt A u th o rity  w ill designate  personne l for the m on ito ring  o f  a ir quality  in  acco rdance  w ith  S ection  6 
o f  th is SSH P. T h is  ind iv idual w ill have the fo llow ing  responsib ilities:



■ M on ito r air q u a lity  in  the b rea th ing  zone o f  the E x c lu sio n  Z one (EZ).
■ M on ito r a ir q u a lity  at the dow nw ind  and  upw ind  perim eters  o f  the EZ.
■ R eco rd  all air q u a lity  m easurem en ts.
* M ain ta in  all a ir q u a lity  m easu rem en t reco rds a t the job s ite .
• K now  the action  levels w ith  re sp ec t to  air quality .
■ A lert the A F O R C E  Site H ealth  and  S afety  O fficer i f  an  ac tion  level has been  exceeded .

4.0 SCOPE OF WORK FOR THE PROJECT

Since the C onti S SH P  w as p repared  fo r a d ifferent, a lb e it sim ilar, p ro jec t, th is S ec tio n  has b een  p repared  
w ithou t any  in fo rm ation  from  the C onti SSH P. C om ponen ts o f  the P ro jec t tha t a re  s im ila r to  those  o f  the 
dem olition  and rem ed ia tion  p ro jec t p rev iously  co m ple ted  b y  C onti inc lude  the fo llow ing : m ob iliza tio n  and 
site p rep ; excavation  (id en tified  as p a rt o f  the u tility  d isco nnec t/capp ing  task  in  the C on ti S SH P , bu t a 
p rim ary  task  in  the P ro jec t); segregate , stockpile , and  lo ad  excavated  soil and  p u m p ed  liqu id  (iden tified  as 
seg regate-s tockp ile  a n d  load  dem o lition  debris in  the C onti SS H P ); site  b ack fillin g  ac tiv ities; and, 
dem obiliza tion /site  res to ra tion . P lease note, the m ajo r com ponen ts o f  the d em o litio n  and  rem ed ia tio n  
p ro jec t p rev iously  com pleted  b y  C onti th a t a re  no t b e liev ed  to  be app licab le  to  th is P ro jec t inc lude  the 
fo llow ing: u tility  d isconnect/capp ing ; bu ild ing  dem o lition ; rem oval o f  s lab /founda tions; and, stockp ile  and 
load  slab /foundation  debris.

O ne P ro jec t com ponent, co llec tion  o f  so il sam ples, w as no t in  the C onti SSH P and  is app licab le  to  this 
SSH P. H ow ever, this ta sk  w ill be  perfo rm ed  b y  personne l o f  the P o rt A u thority . S ince  these  p erso n n e l are 
no t covered  by  this S S H P , the po ten tia l hazards a ssoc ia ted  w ith  the co llec tion  o f  soil sam ples are  not 
d iscussed  in  th is SSH P. T he  fo llow ing  is a de ta iled  scope o f  w ork fo r the P ro jec t. A ll w ork  d e ta iled  be low  
shall be  perform ed in  a  safe and  p ro fessiona l m anner so  that all ex is ting  struc tu res  th a t are schedu led  to 
rem ain  are no t dam aged  and  so that the health  and  safety  o f  construction  w orkers and  on-site  perso n n e l are 
p ro tected .

A s no ted  above, the g o a l o f  the P ro jec t is to  rem ove as m u ch  o f  the m obile  L N A P L  as possib le . A s per 
d iscussions w ith  the N Y S D E C  and  fo r the pu rposes o f  th is P ro jec t, sheen  w ill b e  considered  to be as 
m obile  L N A PL . I f  L N A P L  is observed  to seep ou t o f  the sidew all o f  a tes t trench , the test tren ch  w ill be 
expanded  in  that d irec tion  un til free L N A P L  is no  lo n g er encountered . B ased  on  the resu lts  o f  p rev ious 
env ironm enta l investiga tion  activ ities, the L N A P L  is v iscous and  has m ost frequen tly  b een  encoun te red  at 
residual concen tra tions (i.e ., is genera lly  im m obile). H M M  se lec ted  the lo ca tio n s w here L N A P L  is 
expected  to be p resen t in  the g rea test sa tu ra tion  levels (i.e ., is m ost like ly  to  be  m ob ile ) as areas w here 
L N A PL  rem oval v ia  p u m p in g  from  excavations m ay  be m o s t effective. H M M  se lec ted  areas that m e t the 
fo llow ing  criteria: e leva ted  levels o f  vo la tile  o rganic  vapo rs  as de te rm ined  using  a pho to io n iza tio n  de tec to r 
(P ID ); e leva ted  concen tra tions o f  to tal p e tro leu m  hyd rocarbons (T P H C ); areas w here  L N A P L  has been  
observed  in m onitoring  w ells ; and, areas w here L N A PL  w as observe to  re -accum ula te  in  tes t p its fo llow ing  
its rem oval.

The P o rt A u thority  w ill be  responsib le  fo r c lea ring  u tilities a t each  p ro p o sed  tes t tren ch  p rio r to in itia tion  o f  
the P ro jec t. E ach  p ro p o sed  test trench  w ill be  excavated  an d  p ro tec ted  as p e r O S H A  requ irem en ts. D uring  
excavation  o f  the test trenches, the excava ted  soil w ill be sc reened  fo r the concen tra tio n  o f  vo latile  o rgan ic  
com pounds using  a  pho to io n iza tio n  d e tec to r (P ID ) w ith  a 10 .6 -e lec tronvo lt lam p. Soil deem ed  to be 
im pacted  b ased  on  the p resence  o f  sheen , sta in ing  o r o th e r d isco lo ra tion , odors, o r P ID  m easurem en ts 
g reater than  five parts  p e r m illion  w ill be  stockp iled  sep ara te ly  from  so il tha t does n o t appear to  be 
im pacted . T he stockpile  com prised  o f  im pacted  soil w ill b e  staged on  p las tic  th a t is e leva ted  at le a s t one 
foot at the edges and w ill be  covered  w ith  p lastic  secured  using  sand bags o r equ ivalen t.

The d im ensions o f  the te s t trenches are show n  on  F igure  1. In  all cases, th e  tes t trenches w ill be  excavated  
to b e low  the dep th  in terval w here im pac ted  soil w as p rev io u sly  en co u n te red  o r w here  im pacted  so il is 
observed  during excava tion  o f  the test trenches, w h ichever is deeper. E ach  te s t tren ch  shall be  excavated  
and s loped  so that it w ill rem ain  open  to the target dep th  to the ex ten t p rac tica l. I f  the sidew all(s) o f  a tes t 
trench co llapse , the co llap sed  soil w ill b e  excava ted  as soon  as possib le .



P hysica l and  adm in istra tive  contro ls w ill be u sed  to lim it access to areas w here tes t tren ch es rem ain  open. 
A ll tes t tren ch es that have  b een  com pletely  ex cav a ted  w ill be su rrounded  by  a p h y sica l b a rr ie r  a t all tim es, 
and  all tes t trenches th a t are be ing  excavated  w ill be surrounded  b y  a ph y sica l b a rr ie r  a t the end  o f  each  
w ork  day. T he physica l ba rrie r w ill be flu o rescen t orange hu rricane  fenc ing  on  m eta l posts. T he 
adm in is tra tive  con tro l w ill consist o f  signs p o sted  a long  the barrier. T he signs w ill re a d  “K E E P  O U T  -  
SO IL  E X C A V A T IO N  A R E A .”

P lease no te  tha t L N A PL  an d /o r g roundw ater m ay  need  to be pu m p ed  o u t o f  each  tes t trench  so th a t soil 
cond itions be lo w  the w ater tab le  can  be observed . A ll fluids pu m p ed  ou t o f  th e  te s t trenches w ill be 
con ta ined  u n til such  tim e as they  can  be d isp o sed  o f  in  accordance  w ith  all ap p licab le , local, sta te , and 
federal law s.

T he dep th  to  the top o f  the L N A P L  and  the dep th  to the top  o f  w ater w ill be m easu red  at each  te s t tren ch  
using  an  o il-w ate r in terface probe. A  vacuum  tru ck  w ill be  used to  rem ove  L N A P L  and  w ate r fro m  each  o f  
the ten  p ro p o sed  test trenches. T he v acuum  truck  w ill rem ove all L N A P L  from  the  top  o f  the w ater in  the 
test trench. In  add ition , the v acuum  truck  w ill rem ove  a volum e o f  w ate r su ffic ien t to  tem p o ra rily  low er 
the w ater level in  the tes t trench  in  o rd e r to induce  L N A P L  to flow  into the tes t trench . T he vacu u m  truck  
w ill d ispose o f  the pu rged  L N A P L  and  w ater in  accordance w ith  all ap p licab le  local, sta te , and  federal 
law s. T he d isposa l fac ility  reco rds w ill be eva lua ted  to  determ ine the cum u la tiv e  to ta l o f  L N A P L  and 
w ater tran sp o rted  to  the facility .

F o llow ing  the in itia l L N A P L  rem oval, the tes t trenches w ill rem ain  open, and  the th ick n ess  o f  L N A P L  ( i f  
any) in each  w ill be  reco rded  on  a w eek ly  basis. T he vacuum  truck  w ill b e  rem o b ilized  to the H H M T -P ort 
Ivo ry  fac ility  on  a b iw eek ly  basis so long as L N A P L  re-accum ulates in a t least one  te s t trench. L N A P L  
and  g ro u n d w ater w ill b e  evacuated , in  the m an n er described  above, from  those  tes t trenches w here L N A P L  
is observed  to re-accum ulate . T he P ro jec t w ill be considered  com plete  w hen  L N A P L  does n o t re- 
accum ulate  in  any  test trench  for a p e riod  o f  one  m onth  fo llow ing  its m o s t re cen t rem oval. A s no ted  
above, b ased  on  d iscussions w ith  the N Y S D E C  and fo r the pu rposes o f  this P ro jec t, sheen w ill be 
considered  to be  m ob ile  L N A PL . T herefo re , sheen  w ill be treated  in the sam e m an n e r as m ob ile  L N A P L .

P ost-excava tion  soil sam pling  w ill be  co n duc ted  to  docum ent the en v iro n m en ta l q u a lity  o f  soil tha t w ill 
rem ain  fo llo w in g  com ple tion  o f  the P ro jec t. In  acco rdance  w ith  D E R -10 , soil sam p les shall be co llec ted  
from  the tes t trench  sidew alls at a frequency  o f  one  soil sam ple p e r 30 linear fee t o f  sidew all, ro unded  up, 
and soil sam ples shall b e  co llec ted  from  the b o tto m  o f  the test trenches a t a freq u en cy  o f  one sam ple  per 
9 00  square fee t o f  bo tto m  area, also  ro u n d ed  up. O ne duplicate  soil sam ple  w ill b e  co llec ted  for ev ery  20 
p o st-excava tion  soil sam ples. A ll post-ex cav a tio n  soil sam ples w ill b e  ana lyzed  fo r T a rg e t C om pound  L ist 
(T C L ) V O C s, T C L  SV O C s, and  to ta l p e tro leu m  hydrocarbons (T P H C ). P lease  no te , p o st-ex cav a tio n  soil 
sam ples w ill n o t be  co llec ted  in areas w here  ex is ting  data  ex ist and  can  be  u sed  to  d o cu m en t soil qu a lity  at 
o r n ear the edge o f  each  te s t trench.

T he im pacted  so il w ill b e  sam p led  fo r w aste c lassif ica tio n  purposes and  w ill be  tran sp o rted  o f f  the H H M T - 
P ort Ivory  fac ility  p roperty . T he soil tha t w as n o t deem ed  to  be  im pacted  w ill be  sam p led  a t a frequency  
that is in  acco rdance  w ith  ST A R S  M em o #1. S pecifica lly , one com posite  sam p le  and  one  g rab  sam ple  w ill 
be co llec ted  fo r each  50 cub ic  yards o f  stockp iled  soil. T he com posite  sam p le  w ill be p rep a red  o n  a 5:1 
basis, and  w ill be  com posited  either in  the fie ld  or at the analy tica l labora to ry . A ll sam ples w ill be 
analyzed  fo r T arge t C om pound  L ist (T C L ) V o la tile  O rganic C om pounds (V O C s) and  T C L  S em ivo la tile  
O rganic C om pounds (SV O C s). U nless one or m ore  com pounds are de tec ted  a t co n cen tra tio n s m ore  than  
an o rder o f  m agn itude  g rea te r than  the R ecom m ended  Soil C leanup  O b jec tives (R S C O s), this soil w ill be 
used  as backfill m aterial. I f  no com pounds are detec ted  a t such h ig h  co ncen tra tions, the soil sam pling  
analy tical resu lts  w ill be u sed  on ly  to  docum en t the quality  o f  soil be ing  u sed  as fill b ecause  the en tire  area 
w ill m ost like ly  be sub jec t to a D eed  R estric tion . I f  one o r m ore com pounds are  de tec ted  a t such  h igh  
concen tra tions, the soil w ill be  sam pled  for w aste c lassifica tion  pu rposes and  w ill be  tran spo rted  o f f  the 
H H M T -P ort Ivo ry  fac ility  for d isposal in  acco rdance  w ith  all app licab le  local, state, and  federa l law s. T he 
cum ulative w eigh t o f  soil accep ted  b y  the d isposal fac ility  w ill be recorded .



O ther so ils  u sed  fo r backfilling  w ill b e  ce rtif ied  clean  o r w ill have b een  ch a rac te rized  p rio r to  the ir reuse. 
B ack filling  and  res to ra tion  o f  the H H M T -P o rt Ivory  fac ility  w ill be as d irec ted  b y  the P o rt A u th o rity  excep t 
that all excavations w ill be b ack filled  so  that nu isance  odors are no t n o ticed  fo llow ing  back filling .

5.0 GENERAL HEALTH AND SAFETY ACTIVITIES/REQUIREMENTS

W hile  the hea lth  and  safety  ac tiv ities req u ired  in  o rd e r to  m itiga te  p o ten tia l h azard s a re  iden tif ied  in  
Section  6 .0  et sequentia l, th is sec tion  lists genera l hea lth  and  safety  ac tiv ities  and  req u irem en ts  th a t are no t 
re la ted  to  any  specific  hazard  bu t th a t shou ld  im prove w orker safety. T he ac tiv ities and  requ irem en ts 
p ro v id ed  b e low  are from  the C onti S S H P  w ithou t m od ifica tion , a lthough  these  ac tiv ities and  requ irem en ts 
w ere, in  som e cases, in d ifferen t sec tions o f  the C onti SSH P. T he genera l health  and  sa fe ty  activ ities and  
requ irem en ts include train ing requ irem en ts  fo r all w orkers, site  secu rity , h ea lth  and  safe ty  m eetings, 
reco rd ing  in ju ries, and  read ing , s ign ing , and  co m ply ing  w ith  th is SSH P. A ll records, in c lu d in g  b u t no t 
lim ited  to  the SSH P, w o rk e rs’ tra in ing  reco rds, and d a ily  m on ito ring , log, and in sp ec tio n  reco rds, tha t are 
iden tified  w ith in  this SSH P w ill be m ain ta ined  in files located  at the fie ld  o ffice . T h ese  activ ities and 
requ irem en ts are d iscussed  in subsections 5.1 th rough  5.5, below .

P lease no te , references to C o n ti’s m ed ical su rveillance  p ro g ram  have b een  rem o v ed  fro m  th is section . 
R eferences to  ’’C o n ti” in  the fo llow ing  d iscu ssio n  should  be  construed  as re fe rrin g  to  “A F O R C E .”

5.1 Required Training
E xcep t as no ted  above, this subsection  is from  the C onti SSH P w ithou t an y  m odification .

Consistent with OSH A's 29 CFR 1910.120 regulation covering .Hazardous Waste O perations and Emergency 
Response, all Site personnel who will be performing remedial activities, intrusive sampling, emergency 
response operations, or come in contact with contam inated material are required to be trained in accordance 
with the standard.

Prior to arrival on-site, Conti will be responsible for certifying that the employees m eet the requirements of 
preassignment • training, consistent with OSBA 29 CFR 1910.120 paragraph (e)(3). Conti w ill provide 
documentation certifying that, each general Site worker has received a minimum of 40 hours o f  instruction off 
site, and a minimum o f three days actual field experience under the direct supervision o f  a trained, experienced 
supervisor. AH personnel must also receive 8 hours o f refresher training annually, At no time should anyone be 
working on-site without the minimum training requirements. Consistent with OSHA 29 CFR 1910.120 
paragraph (e)(4), individuals designated as Site Supervisors require an additional S hours o f  training.

5.2 Site Security
T his subsection  is from  the C onti SSH P w ithou t any  m odifica tion . P lease  no te  tha t the fo llow ing  pertains 
n o t on ly  to  those  personnel w ho w ill w o rk  in  the ex c lu s io n  zone, b u t also  to  all in d iv idua ls  co v ered  b y  this 
SSH P w ho en te r the exclu s ion  zone. T he  S afety  and  H ealth  F o rm s fo r th e  Site E n try  and  E x it L og  are 
inc luded  in  A ppend ix  A.

AH site personnel on this project will undergo safety orientation by the SSHO prior to starting work at the site.
This training will include general sue safety rules, hazardous locations, personal protective equipm ent 
guidelines, and onsite emergency procedures. All site personnel will satisfy the following requirem ents before 
initiating work onsite within the Exclusion or Contamination Reduction Zones:

• Receive and pass a physical examination, including certification o f  ability to wear respiratory protection,
• Receive adequate hazardous waste training according to 29 CFR 1910.120 or 29 CFR 1926,65.
• Receive a briefing on all aspects o f the SSHP.
• Are properly dressed, equipped, and trained in accordance with all personal protective guidelines.
• Are thoroughly trained regarding decontamination procedures.
• All personnel performing tasks when respiratory prolection is needed will comply with the requirem ents o f

this plan

All personnel entering and exiting the Exclusion and Contam ination Reduction Zones will sign in  and out 
through the Support Zone, The log will indicate the date and time entering and exiting, the location  entered, 
personal protective equipm ent utilized and decontamination procedures, refer to Attachment 3 -  S a fe ty  and  
Health Forms fo r  the Site Entry and Exit Log.



5.3 Health and Safety Meetings
T his  subsection  is from  the C onti S SH P  w ithou t any  m odification .

A well-ordered flow o f  information is essentia! to a good safety program. Conti, through a program  o f  safety 
meetings at all levels, intends to accomplish the goals o f  safety awareness, education, and participation.The 
SSHO shall conduct daily safety meetings with A LL on-site personnel. An opportunity shall be provided for 
employees to voice safety-related concerns. The SSH O  will subm it a synopsis o f  each m eeting including 
topics covered, safety-related concerns, action, items to be addressed, status o f  previous item s and if  signed 
attendance list.

Preparatory meetings will b e  conducted by the SSHO for site personnel prior to their initiating any new  or 
differing site activities. Ai the Preparatory meetings, the SSHO will ensure that site personnel are 
knowledgeable o f the SSHP and understand the hazards and controls o f the activity to be perform ed (review 
Activity Hazard Analysis).

Prior to commencement o f onsite field activities, all site employees will attend a  site-specific safety and health 
training session. T his session will be conducted by the Site Safety and Health Officer to ensure that personnel 
are familiar with the requirements o f this Site-Specific Safety and Health Plan. The initial session will consist 
o f the contents o f  ibis SSHP and specific procedures developed for the project. The SSHO shall also provide 
initial site-specific training for replacement employees.

As a minimum the site-specific training will include:

• Explanation o f  the Overall Site HASP.
■ Health and Safety Personnel and Organization.
■ Special attention to signs and symptoms of overexposure to known and suspected site contam inants.
• Health effects o f site contaminants..
■ Air monitoring description.
■ Physical hazards associated with the project.
■ Selection, use, and limitations o f available safety equipm ent and proper procedures for its use.
■ Personal hygiene and decontamination.
■ Respirator faccpicee fit testing.
■ PPE fitting to determine proper size for individuals.
• Site rules and regulations.
■ Work zone, establishment and markings.
• Site communication and the “Buddy System”.
■ Emergency preparedness procedures.
• Equipment decontamination.
• Medical monitoring procedures.
• Review applicable Conti Standard Operating Procedures.
■ Site Specific Hazard Communication.

5.4 Recording Injuries
As a follow-up to an injury or possible exposure above established exposure limits, all em ployees are entitled to 
and encouraged to seek medical attention and physical testing. Depending upon the type o f  exposure, it is 
critical to perform  follow-up testing within 24-48 hours. It w ill be up to (he occupation physician to advise the 
type o f  test required to accurately monitor for exposure effects.

Any employee, who develops a time loss illness exceeding one working day , or injury during the period o f  the 
contract, must be evaluated by the occupational physician, A  written statement indicating the em ployee’s 
fitness, signed by the occupational physician must be subm itted prior to the employee entering  the w ork site.

5.5 Reading, Signing, and Complying with this SSHP
T he fo llow ing  d iscussion  is b ased  on  the C onti SSH P, excep t that re fe rences to the C on ti m ed ical 
surveillance  p ro g ram  w ere  rem oved .

A ll w orkers and  v is ito rs covered  u nder this SSH P w ho en ter the co n tam ina tion  red u c tio n  zone o r the 
exclusion  zone w ill be  requ ired  to read  and verify  (i.e ., sign  the S SH P signature  pag e) com p liance  w ith  the 
p rov isions o f  th is SSH P and  app rop ria te  appendices. In  the even t th a t any w orker o r v is ito r covered  under 
this SSH P does no t adhere  to the p rov is ions o f  th is SSH P, he/she w ill be requested  to  leave the P ro je c t area. 
A ll no n co n fo rm an ce  inc iden ts w ill be  reco rded  in  the D aily  Safety  and  Inspection  L og  in  A p p en d ix  A.



6.0 HAZARD ASSESSMENT
Hazardous material sites can cause a multitude o f  health and safety concerns any o f which can result in serious 
injuries and/or illnesses of workers. Some hazards are a function o f the physical, biological or chemical nature 
of the site itself. Others are a direct result o f the construction being done. Based upon the information 
provided regarding the primary historical uses o f  the property and the knowledge o f  the current conditions, the 
overall Safety and Health hazard assigned to th e  contemplated activities at the Site is detennhsed to  be low u> 
moderate.

T he  fo llow ing  po ten tia l hazards m ay  p o ten tia lly  be  encoun te red  during im p lem en ta tio n  o f  the P ro ject. T he 
hazards have b een  d iv ided  in to  tw o categories: chem ica l and ph y sica l hazards. B io log ica l hazards are 
considered  un likely  because  the H H M T -P o rt Ivo ry  fac ility  is no t v ege ta ted  in  the areas w here w ork  w ill 
o ccu r and  because  o f  the frequency  o f  ped estrian  and veh icu la r traffic  a t the H H M T -P o rt Iv o ry  facility .

6.1 Physical Hazards
P hysica l hazards tha t m ay  p o ten tia lly  be encoun te red  during im p lem en ta tio n  o f  the P ro jec t include the 
fo llow ing  hazard s iden tified  in  the C o n ti SSH P: h eav y  eq u ipm en t/veh ic le  tra ffic , co n tac t w ith  sharp 
ob jec ts/m ateria l, exposure to h igh  no ise  levels, exposure  to h ig h /lo w  am b ien t tem pera tu res, fly ing  debris, 
h an d /p o w er tools, handling  heavy  ob jec ts/m ateria l, overhead  ac tiv ities , w a lk ing /w ork ing  surface, and 
w eld ing  and  cutting . F or the purposes o f  this SSH P, the fo llow ing  physica l h azard s iden tified  in  the C onti 
SS H P  and  in  the A ctiv ity  H azard  A nalysis tab les in th is SSH P are co nsidered  to  b e  inc luded  in the heavy 
equ ipm en t/veh ic le  traffic  hazard: caugh t in /betw een  m oving  parts , exposed  to  veh icle  traffic , and  struck 
by /ag a in st heav y  equipm ent.

P lease  note , the fo llow ing  physica l hazards w ere iden tif ied  in  the C onti S S H P , b u t w ere  deem ed  not 
app licab le  for the P ro jec t and  therefo re  are no t inc luded  in  this SSH P: e lec trica l, fa ll fro m  d iffe ren t level, 
fire /exp losion , w eld ing  and cutting , an d  overhead  activ ities. T he e lec trica l haza rd  iden tified  in  C o n ti’s 
SSH P w as for w ork ing  in c lose p rox im ity  to  an o v erhead  pow er line, and  no su ch  p o w er line is p resen t in  
the v ic in ity  o f  the p roposed  test trenches. T he fall from  a d iffe ren t level w as fo r falls from  a he igh t o f  at 
least six  feet, and it is no t an tic ipated  tha t w orkers w ill be  on p la tfo rm s e lev a ted  m ore th an  six  fee t above 
grade. T he fire /exp lo sion  w as w ritten  for ho t w ork  (e .g ., w eld ing , cu tting  u s in g  an  ace ty lene  to rch , etc.), 
and such  ho t w ork  is no t an tic ipated  during  im p lem en ta tio n  o f  the P ro jec t. T he w eld ing  and  cu tting  hazard  
also  does no t app ly  because  ho t w ork  is no t an tic ipa ted  during  im p lem en ta tion  o f  the P ro jec t. E xcep t for 
the m ach ine  opera to rs, personnel are n o t an tic ipated  to  w ork  above g round  su rface; therefo re , no overhead  
activ ities are  anticipated . P lease  note , if  any  o f  these  p o ten tia l h aza rd s  are  encoun te red  during 
im p lem en ta tion  o f  the P roject, the appropria te  sec tion  in the C onti S S H P  w ill be  re fe rred  to un til the 
A F O R C E  Site H ea lth  and Safety  O fficer can  m od ify  the SSH P and  un til the  m od ifica tio n  is approved  by  
the P o rt A uthority . T he po ten tial hazard  w ill be d iscussed  a t the n ex t d a y ’s to o lb o x  m eeting .

T he subsections b e low  describe the general hea lth  and  sa fe ty  ac tions tha t are requ ired  fo r w ork  on  the 
P ro jec t in  o rder to m itigate  the po ten tia l hazards.

6.1.1 Heavy Equipment/Vehicle Traffic
T his subsec tion  w as copied  from  the C onti SSH P and  w as n o t ed ited  in  any  w ay. P lease  no te , the 
E qu ipm en t C heck list, inc luded  in  the C onti SSH P as A ttachm en t 3, is in c lu d ed  in  A p pend ix  A  to  this 
SSH P.

C onsiderations for controlling the movement o f  personnel and equipment in a construction, a rea  are vitally 
im portant to any  project, as injuries may occur w hile working w ith or adjacent, to such equipm ent. This 
category includes a ll operations, which utilize m oving heavy equipment,: excavators, loaders, graders, dozers, 
and trucks. Conti w ill take every precaution necessary to ensure the safety o f  the residen ts and the on-site 
personnel du ring  traffic movement operations.



All w orkers w ill adhere to all applicable standards and regulations while operating heavy  equipm ent at the site. 
O perators will be (rained and experienced in the. use and maintenance o f  the equipm ent they a re  operating. 
Equipm ent will be inspected  on a daily basis to identify  any worn parts, and/or unsafe conditions. Inspections 
will be docum ented using the Equipment Checklist, re fe r to Attachment 3 -  Safety  and Health Forms. Any 
unsafe equipm ent w ill be: removed from service, until safety defects can be corrected. E quipm ent operators will 
not leave their m achine unattended while it is running. Each piece o f  equipment w ill be equipped w ith  a 5 lb 
ABC lire extinguisher. No vehicles or equipment: will be operated in a careless or unsafe m anner. Personnel 
will w ear high visibility  reflective vests when w orking around equipm ent/vehicles. All personnel will stay a 
minimum o f  4 ft: clear o f  the operational area o f  the equipm ent.

D uring rem edial activities, it is often necessary to have a worker direct the operator. In these cases, close 
com m unication betw een the operator and the laborer is o f  critical importance. O ne designated person  will give 
signals to the operator o f both equipment and vehicles in the work area, W orkers should n o t take any action 
unless they h ave  made eye contact with the operator and clearly communicated their .intentions. In addition, all 
m achines are equipped w ith back-up alarms, w hich are  checked daily and repaired im m ediately. Truck, traffic 
will be  contro lled  by a flagger/spotter, as required.

M aintenance and  inspection o f  vehicles and heavy equipm ent is a vital part o f  the overall safety program. Conti 
has a fully staffed equipm ent maintenance shop that handles all preventative and overhaul w ork for-'our entire 
vehicle and equipm ent fleet. As part o f  the preventative maintenance, all equipm ent is checked for properly 
functioning safety devices (e.g., backup alarms, brakes, lights, lire extinguishers, etc.) Before, each piece o f 
equipment leaves the shop it must pass a safety checklist. A ll rental equipment is sub jected  to a sim ilar inspection 
when delivered to the jo b  site. Any piece o f  rental equipm ent that fails the inspection m ust be repaired by the 
vendor before it is accepted for use. In addition, all equipm ent is inspected in the field, prior to the start o f  each 
day’s activities. If a  superintendent, operator, or safety officer detects a defect, a properly qualified mechanic is 
dispatched from  the shop to make the repairs on-site.

6 .1.2 Contact with Sharp Objects/Material
T his subsection  is n o t from  the C on ti SSH P. C on tacting  the exposed  ends o f  sharp  ob jec ts /m ateria ls  can  
po ten tia lly  punc tu re  the sk in  o f  w orkers n o t using  app rop ria te  personal p ro tec tiv e  equ ipm en t (P P E ). In  
add ition  to su s ta in in g  a w ound, the w orker m ay  becom e in fected  by  te tanus in fec tion , co m m on ly  called  
lock jaw . T e tanus is a bacte ria l d isease  that affects the nervous system . In fec tio n  w ith  te tanus causes 
severe m uscle  spasm s, lead ing  to "lock ing" o f  the ja w  so the p a tien t canno t o p en  h is /her m ou th  o r sw allow , 
and  m ay even  lead  to  dea th  b y  suffocation .

Sharp  ob jec ts/m ateria ls  shall be cap p ed  w hen poss ib le  so tha t the fo rm erly  sharp  edge is cov e red  w ith a 
b lu n t o b jec t tha t can n o t p roduce  a punc tu re  w ound . O b jec ts  tha t canno t b e  cap p ed  shou ld  be  m o v ed  ou t o f  
the w ork  area w h en  possib le , m arked  w ith  h igh -v isib ility  su rvey ing  tape or equ ivalen t, and  iden tified  as 
po ten tia l hazard s in the daily  too lbox  safe ty  briefing . A ll personne l su s ta in in g  pu n c tu re  w ounds shall 
rece ive  te tanus sho ts as soon  as po ss ib le  fo llow ing  their do ffing  o f  P P E  and  o v era ll decon tam ination .

6.1.3 Exposure to High Noise Levels
T his su b sec tio n  w as cop ied  from  the C onti S SH P and w as no t ed ited  in  any  w ay  excep t tha t the references 
to C o n ti’s h ea lth  m on ito ring  p ro g ram  w ere rem oved . T he A F O R C E  S ite H ea lth  and S afe ty  O fficer w ill 
m ake P P E  that p ro tec ts hearing  availab le  to all p ersonne l covered  by  th is SSH P.

Noise is found during remedial activities in such operations as transportation o f  m aterials and operation o f 
heavy construction equipm ent. Noise has been defined as unwanted sounds. T he human ear can  tolerate a 
certain am ount o f  sound without any harmful effects. T heO S H A  standard allows 90 dB  (A ) lo r a full 8 hours 
and for a lesser time- when the levels exceed 90 db (A). I t is usually safe to assume th a t if  you need to shout to 
be heard at arm s length, the noise level is a t 90 dB (A ) or above. Personnel operating  or w orking around 
construction equipm ent or power tools will utilize hearing protection.

6.1.4 Exposure to High/Low Ambient Temperatures
T he C onti SSH P specified  pu lse  m on ito ring  on ly  w hen the fo llow ing  tw o co nd itions w ere b o th  m et: 1) the 
am b ien t tem pera tu re  reached  72.5° F ah renhe it and  2) the w orkers w ere in  L eve l C  P P E  (see S ec tion  6 .2 .1). 
T he P ro jec t w ill be  im plem en ted  in  N o v em b er 2005 th rough  early  2006  and  the am b ien t tem p era tu re  is no t 
an tic ipa ted  to reach  72.5 F ahrenheit. In  addition , it is no t an tic ipa ted  tha t w orkers w ill be  requ ired  to  w ear



L evel C  P P E . T herefo re , no heat stress m on ito ring /pu lse  m on ito ring  p ro g ram  is an tic ip a ted  to b e  req u ired  
for the P ro jec t. I f  cond itions are o th e r than an tic ipa ted  and  such  a p ro g ram  becom es n ece ssa ry  due to  the 
am bien t tem p era tu re  and P P E  requ irem en ts, th e  heat s tress m on ito ring /pu lse  m o n ito ring  p ro g ra m  sp ec ified  
in  the C onti SSH P, p rov ided  in its en tire ty  in A p pend ix  B , w ill be  fo llow ed.

B ecause the P ro jec t is scheduled  to be  im plem ented  in N o v em b er 2005 th rough  early  2 006 , w orkers m ay 
be  exposed  to  low  am b ien t tem peratures. T he subsec tion  o f  the C onti SSH P d iscussing  p recau tio n s  to  be 
taken  in  co ld  tem pera tu res is in c luded  below  w ithou t any  rev isions.

Cold injury' (frostbite and hypothermia.) nnd impaired ability to work are hazards to persons w orking outdoors in 
low tem peratures at o r below freezing. Extreme cold for a short tim e may cause severe injury to  exposed body 
surfaces (frost nip o r frostbite), or result in profound generalized cooling (hypotherm ia). A reas o f  the body 
which have high surface area-to-volunie ratio such as fingers, toes, and ears, are the m ost suscep tib le  to frost 
nip or frostbite.

Two factors influence the developm ent o f a cold weatiter injury: ambient tem perature and the velocity  o f the 
wind. W ind chill is used to describe the chilling effect o f  moving air in combination w ith  low  tem perature. As 
a general rule, the greatest incremental increase in wind chill occurs when a wind o f  5 m ph increases to 10 mph. 
A dditionally, w ater conducts heat 240 times faster than air. Thus, the body cools suddenly w hen chemical- 
protective equipm ent is removed if  the clothing underneath is perspiration soaked. T he w indchill factor is the 
cooling effect o f  any combination o f  temperature and w ind velocity or air movement. Table 3  -  Windchill 
Index should be consulted when planning for exposure to low temperatures and w ind. The w indchill index 
does not take into account the specific part o f  the body exposed to cold, the level o f  activity, w hich affects body 
heat production, o r the amount o f clothing being wont.
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When practicable, the most sedentary tasks should be carried ou t during the w arm est part o f  the day. I f  
necessary, a light-w ork rotation schedule should be instituted or the work area heated. H eavy w ork that: will 
cause hea vy sw eating that will result in wet clothing must also be monitored. The w ork /rest regim en consists o f 
alternating periods o f  work and rest . The duration o f  these alternating periods will depend on the environmsnfttl 
conditions at the jo b  site, i.e., the Wind Chill Tem perature, duration and type of activities performed.

Table 4 - M axim um  Daily Time Limits fa r  Exposure at Low Temperatures gives the recom m ended tim e limits 
for working in various low temperature ranges.



' T able 4 - .Maximum Daily Time L im its for Exposure at Low Tem peratures

T em perature Range (F) M axim um  Daily Exposure
30 to 0 No limit, providing that the person is properly clothed.

0 to -30 Total work time: 4 hours. Alternate 1 hour in and 1 hour out o f the lovv- 
tempernlure area.

-30 to -70 Two periods o f  30 minutes each at least 4 hours apart. Total low 
temperature, work time allowed is 1 hour.

-70 to -100 Maximum permissible work time is 5 minutes during an 8-hour working 
day. At these extreme Temperatures, completely enclosed headgear, 
equipped with a breathing tube running under the clothing and down the leg 
to preheat the arr, is recommended. j

Table -  5 H 'ork/lt'aem-up Schedule applies to any 4-hour work period with moderate to heavy work activity, 
wjih worin-up periods o f ten (10) minutes in a warm location and with an extended break (e.g.. lunch) at the end 
of the 4-hour period in a warm location.' For light-lo-moderatc work (limited physical movement): apply 
schedule one step lower. For example, at -35" C  (-30° F) with no noticeable wind, a worker at a job  with little 
physical movement should have a maximum work period o f  40 minutes with 4 breaks in a 4-hour period.
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To guard against cold injuries, workers should wear appropriate clothing and use warm shelters for removing 
personal protective equipment. The personal decontamination trailer will be used as a  warm shelter when 
required. The SSHO may periodically monitor workers' physical conditions, specifically checking for symptoms 
o f frostbite,

6.1.5 Flying Debris
T his po ten tia l hazard  w as iden tified  in  the C onti SSH P, b u t w as n o t exp lic itly  described . T he descrip tion  
o f  this p o ten tia l hazard  is new , a lth o u g h  it is based  on  tex t in  the C onti SSH P. T he hea lth  and  safety  
ac tiv ities u sed  to  m itigate  the haza rd  a re  from  the C onti SSH P.

A s desc rib ed  in  th e  C on ti SSH P , fly ing  debris includes any th ing  th a t becom es airbo rne  due  to th e  force 
app lied  to  it. O bjects tha t m ay  p o ten tia lly  becom e airbo rne  during  im p lem en ta tio n  o f  the P ro jec t include 
p ieces o f  m ach ines o r hand  tools, fragm en ts o f  b u ild ing  m ateria ls  tha t m ay  be  encoun te red  during 
excavation , and  soil. Soil m ay  b ecom e airbo rne  as dust du ring  genera l constru c tio n  activ ities o r as clum ps 
o f  so il d u rin g  d econ tam ina tion  ac tiv ities . P lease note, the fo llow ing  health  and  safe ty  activ ities address 
only  the  p h y sica l aspec ts o f  fly ing debris. D epending  on  th e  env ironm en ta l quality  o f  the so il, the a irbo rne  
soil m ay  a lso  have a ssoc ia ted  ch em ica l hazards.

Safety  p recau tio n s that are req u ired  inc lude  checking the guards on  eq u ip m en t p rio r to each  use, being 
aw are o f  the m ateria ls  encoun te red  during  excavation , and  w earing  app rop ria te  PP E  (i.e ., a t a m in im um , 
hard  hat and  safety  g lasses/g o g g les/face  shields). D ust can  b e  con tro lled  th rough  m isting  w ith  po tab le  
w ater.



6.1.6 Hand/Power Tools
T his subsection  is from  the C onti SSH P w ithout m od ification . •f
H and and pow er tools are used for various site activities. Procedures for using hand and power tools are as 
follows:

* Persons using pow er tools shall be trained in their use,
■ Ground F aults m ust be present on all electrical tools.
* Only tools in  good condition shall be used,
■ Tools shall be kept clean.
* G uards and shields shall be kept on all tools.
■ A ir couplings shall be secured.
■ N on-sparking tools shall be used in hazardous areas.
■ Proper eye protection is critical when using pow er tools. A t a minimum, safety glasses w ill be required 

during site operations. Where appropriate, full-face shields will be utilized in addition to  die glasses.

6.1.7 Handling Heavy Objects/Material
T his hazard  is re fe rred  to as “M ateria l H an d lin g ” in  po rtions o f  the C on ti SSH P, and  is re fe rred  to as 
“H and ling  H eavy  O b jec ts /M ateria l” in  the A c tiv ity  H azard  A naly sis  tab les. A lth o u g h  b o th  term s are  u sed  
in  the C onti S S H P , these term s appear to refer to  the sam e hazard . T he d esc rip tio n  o f  the haza rd  and  the 
health  and  safe ty  ac tiv ities tha t are requ ired  in o rd e r to  m itiga te  the h aza rd  are from  the C onti SSH P 
w ith o u t m odifica tion .

V arious m aterials and equipm ent may be handled m anually  during project operations. Care should be taken 
when, lifting and handling: heavy or bulky items to  avoid back injuries. The fo llow ing fundam entals address the 
proper lifting techn iques that are essential in preventing back  injuries:

• The size, shape, and weight, o f the object to be lifted m ust first be considered. M ultip le  em ployees o r  the 
use o f  m echanical lifting devices are required for heavy objects.

■ T he an ticipated  path to be taken, by the lifter should be considered for the presence o f  slip, trip, and tall 
hazards.

■ The feet shall be placed far enough apart for good balance and stability (typically  shoulder w idth).
• The w orker shall get as close to the load as possible. The legs shall be bent, a t the  knees.
■ T he back shall be kept as straight as possible and abdom inal muscles should be tightened.
■ T w isting m otions should be avoided when perform ing manual lifts.
■ To lift the o b jec t, the legs are straightened from their bending position.
• A w orker shall never carry a load that cannot be seen over or around.

W hen p lacing an object, down, the stance and position arc identical to that for lifting. T he  legs are bent a t the 
knees and the ob ject lowered. W hen two or more w orkers are required to handle the sam e object, w orkers shall 
coordinate the effort so that the load is lifted uniform ly and that the weight is equally  divided between the 
individuals carry ing the load. W hen carrying the object, each worker, if possib le, shall face the direction in 
which the object is being carried, hi handling bulky o r heavy items, the following guidelines shall be followed 
to avoid in jury  to  the hands and fingers:

• A firm  grip on the object is essential; leather gloves shall be used if  necessary.
• The hands and ob ject shall be free o f  oil, grease, and w ater which might prevent a firm  grip, and the fingers 

shall be kept aw ay from any points that could cause them to be pinched or crushed , especially  w hen setting 
the object dow n.

■ The item shall be inspected for metal slivers, jag g ed  edges, burrs, and rough or slippery surfaces prior to 
being lifted.

6.1.8 Walking/Working Surface
T his hazard  iden tif ied  in  th e  C onti SSH P appears to  b e  a com p ila tion  o f  the slip /h it/trip /fa ll hazard  
iden tified  in  that d o cu m en t and  a “housekeep ing” hazard . T herefo re , the desc rip tio n  o f  this hazard  and  the 
health  and  safe ty  ac tiv ities that a re  requ ired  in o rd e r to  m itiga te  the hazard  a re  from  all app licab le  sections 
o f  the C onti S SH P w ithou t m od ification . P lease see a lso  S ubsec tion  6 .1 .7 , w h ich  add resses tripp ing  
hazards and  h o u sekeep ing  w hile carry ing  heavy ob jec ts/m ateria l.



In  term s o f  slip , hit, trip, o r fall hazards, the C onti S SH P  p rovides the fo llow ing .

Slip/trip/hit/fall, injuries are the most frequent o f  all injuries to workers. They occur for a wide variety o f 
reasons, but all injuries can be prevented by the following prudent practices:

■ Spot-check the w ork area to identify hazards.
* Establish and utilize a. pathway, which is most free of slip and trip hazards.
* Beware o f  trip hazards such as wet floors, slippery floors, and uneven surfaces or terrain,
* Carry only loads, that you can see over.
* Keep work areas clean and free o f clutter, especially in storage rooms and walkways.
■ Communicate hazards to on-site personnel
* Secure all loose clothing, ties, and remove jewelry while around machinery.
* Report and/or remove hazards.
* Keep a safe buffer zone between workers using: equipment and tools.
* W orkers joust take particular care when walking on the geotm ile-w orkinc .mat.

In  term s o f  housekeep ing  and  genera l safe ty  issues in the w ork  area, the C on ti S SH P  requ ires th a t w orkers 
avo id  w alk ing  on  any  stockpile , w atch  foo ting  w hen  en te ring  an  excavation , keep  w alkw ays an d  w o rk  areas 
c lea r o f  hoses, co rds, o ther equipm ent, and c lu tter, res tric t w ork  area access to essen tia l p e rsonne l, and  
w ear app rop ria te  foo tw ear (i.e ., s teel-toe boots).

6.1.9 Excavation
T he descrip tion  o f  the hazard  and  the health  and  safe ty  ac tiv ities tha t a re  req u ired  in  o rd e r to  m itiga te  the 
hazard  are from  the C onti SSH P w ithou t m odifica tion  ex cep t that chem ical hazard s are d iscu ssed  in  S ection  
6.2. P lease  no te , how ever, that the barricades used  a ro u n d  the excavations w ill be h ig h -v is ib ility  safe ty  
fencing  w ith  app rop ria te  signs tha t read  “K E E P  O U T  -  SO IL  E X C A V A T IO N  A R E A .”

The hazard associated with excavation is low to moderate. In general, the hazards encountered during soil 
excavation are: cave in o f excavation sides with possible burial or crushing o f  workers. Causes o f cave ins may 
include: (a) absence o f shoring, (b) misjudgmei.it o f stability, (c) defective shoring, and (d) undercut sides. 
Other potential hazards are: falling during access/egrcss, while monitoring or dismounting equipm ent, or 
stumbling into excavation. A n overhead hazard can  result from material, tools, rook, and/or soil falling into the 
excavation. Flam mable atmospheres may also be encountered in. excavation.

D uring  excavation , chem icals /hazardous substances m ay  be encountered . See S ection  6.2 regard ing  
hea lth  and  sa fe ty  ac tiv ities tha t are req u ired  to m itiga te  chem ical hazards.

Conti will p rov ide adequate shoring or sloping o f  sides o f  the excavation. Excavation/trenches will he 
inspected daily for changing conditions,. Air monitoring for airborne contaminants shall be perform ed in areas 
where contam inated soils are encountered.

Excavation spoils will be directly loaded into transportation containers or stockpiled and covered at a 
designated area away from the work area. Excavation/trcnches, regardless o f  th e  depth or widili, shall be 
barricaded. T he use o f  raised berms, caution signs and caution tape will be instituted to protect both the public 
and other personnel on the site. The excavation area will be delineated with caution tape during operations and 
barricaded/secured with safety fence at the end o f  each workday. Adequate means o f  exit, such as ladders, 
steps, ram ps or other safe means o f egress, will be provided and be within 25 feet o f  lateral travel.

Where personnel are required, to enter excavations over 4 ft) in depth, sufficient stairs, ram ps, or ladders will be 
provided to require no more than 25 ft. o f  lateral travel. A t least two means o f  exit shall he provided for 
personnel working in  excavations, where the width o f  the excavation exceeds 100 ft, two or more means ofex.it 
shall be provided on each side o f the excavation,

6.2 Chemical Hazards
B ased  on ana ly tica l da ta  from  the env ironm en ta l inves tiga tions perfo rm ed  to  date, the chem ica l hazards 
that m ay  be en co u n te red  during im plem en ta tion  o f  the P ro jec t are re la ted  to  the inhala tion , ingestion , and 
derm al con tac t w ith  V O C s, SV O C s, PC B s, pestic ides and  herbicides, and  m etals. In  ad d itio n  to  the 
chem ical hazards tha t m ay  po ten tia lly  arise  due to  the p resence  o f  L N A PL , im pac ted  soil, and  im pacted  
g roundw ater, it is an tic ipa ted  that A F O R C E  and /o r a subcon trac to r re ta in ed  b y  A F O R C E  m ay  bring 
m ateria ls (O pera tiona l C hem icals) into the P ro jec t a rea that m ay  pose chem ical hazards i f  u sed  im properly .



S ection  6.2.1 d iscusses the po ten tia l chem ica l hazards assoc ia ted  w ith  the p resen ce  o f  L N A PL , im pacted  
soil, and im pacted  g roundw ater (C on tam inan ts  o f  C oncern) in the P ro jec t area. S ection  6.2.2 d iscusses  the 
po ten tia l chem ica l hazards assoc ia ted  w ith  O pera tional C hem icals. B o th  subsections describe  the general 
health  and  safe ty  actions that are req u ired  fo r w ork  on the P ro jec t in o rder to  m itiga te  the p o ten tia l hazards.

6.2.1 Chemical Hazards Related to Contaminants of Concern 
A s no ted  in  the C onti SSH P, the g rea test p o ten tia l fo r exposure  to  C on tam inan ts  o f  C oncern  w ill b e  during  
in trusive ac tiv ities (i.e., excavation). E xposure  m ay  also  occur w hen  han d lin g  w aste  m ateria ls  such  as 
excavated  soil or pum ped  g ro undw ater o r L N A PL . A s no ted  above, the an tic ip a ted  rou tes o f  exposu re  are 
inhalation , ingestion , and d irec t con tac t. B ased  u p o n  the analy tica l data  genera ted  from  prev iou s 
env ironm en ta l investigations pe rfo rm ed  at the H H M T -P o rt Ivory  fac ility , th e  C on tam inan ts o f  C o n cern  
include V O C s, SV O C s, PC B s, p estic ides  and  herb ic ides, and  m etals. T he  fo llow ing  is a sum m ary  o f  w hat 
h ea lth  and  safe ty  ac tiv ities w ill be  p e rfo rm ed  to  m itiga te  the ch em ica l hazard s asso c ia ted  w ith  the 
C on tam inan ts o f  C oncern . T he sum m ary  is from  the C onti S SH P w ithou t rev ision . A  d escrip tion  o f  the air 
m on ito ring  to  be perfo rm ed  and  assoc ia ted  action  levels is p ro v id ed  in  the C om m un ity  A ir M on ito rin g  
P lan , inco rpo ra ted  in S ection  7 b y  reference . P P E  is add ressed  below , and  the in itia l levels o f  P P E  to be 
w orn  are sum m arized  in  T ab le  7. R eferences to  “C o n ti” in  the d iscu ssio n  be low  shou ld  be construed  as 
references to  “A F O R C E .”

G eneral P rocedures

A prim ary exposure route o f  concern at the site is direct contact o f  the skin and eyes w ith contam inated 
material. A ir m onitoring, using direct reading instrum ents, for paniculate shall be perform ed during work 
activities. To protect workers against dermal contact, they will wear specified protective clothing, respirators 
and safety glasses for operations involving potential exposure to hazardous m aterials. Proper personal 
decontam ination procedures will be emphasized during remedial construction activities.

Although ingestion should be the least: significant route o f  exposure, employees will be m ade aw are o f  ways in 
which this type o f  exposure can occur and m ethods to avoid such exposure. D eliberate ingestion  o f  chem icals is 
unlikely. Personal hygiene habits that provide a route o f  entry for chemicals w ill be restricted. Proper 

decontamination procedures will reduce/eliminate potential o f  ingesting hazardous materials. Site personnel 
will wash their hands, face and other exposed parts o f  their skin before eating or smoking.
The use o f engineering controls for the protection o f  personnel is the lirst; means o f mitigation. This involves 
the elimination o f  hazards and the isolation o f  the workers from the hazards. Implementation o f  engineering 
controls can reduce the need for personal, protective equipment by separating the worker from the contaminated 
material. During remedial activities dust and vapors m ay be generated. The Site Superintendent and SSHO will 
be constantly a lert to the possibi lity o f unacceptable dust and vapor levels.

Control measures will be implemented for all Operations where dust is likely to be generated. Potential dust 
concentrations will be reduced primarily by careful planning and implementation o f controls. There are a 
number o f specific construction practices, which will reduce levels o f airborne particulates. These include:

* Providing for a misting spray during excavation activities
* Applying water on and sweeping haul roads.
■ Wetting and smashing equipment and building faces.
■ Spraying mist on buckets during material handling and dumping.
* Hauling materials in properly tarped or watertight containers.
■ Reducing the active work, area surface and limiting the number of concurrent, operations.
■ Regular washing of contaminated equipment.

Designated Work Zones
E xcep t for the defin ition  o f  the E xclusion  Z one, w hich  is based  upon  the C on ti SSH P, th is sec tion  is from  
the C onti S S H P  w ithout m odification .

This section outlines site control m easures to be. implemented to m inim ize potential exposure to and accidental 
spread o f  hazardous substances during remedial activities. Listed below are the work zones that; shall be 
established. The zone boundaries may be modified as necessary as new information becomes available.



The Site w ill be divided into Exclusion, Contamination Reduction and Support Zones. It should be recognized 
that the Site control zones w ill be modified continually. A m ap showing the work zones will be updated  daily 
and posted in the Site office. T he SSHO will review the location o f  work zones at the daily safety briefing .

T he E x c lu sio n  Z one (E Z ) for th e  P ro jec t w ill consist o f  the fo llow ing  areas: a reas w here  in tru siv e  ac tiv ities 
are ac tive ly  occurring ; areas w here  soil borings o r excavations have been  com ple te ly  d rilled  o r  excavated  
bu t the bo reho les o r excava tions rem a in  open; areas w here construction  veh icles (e.g ., excava to rs , d rill rigs, 
trucks, construc tion  equ ipm en t, e tc .) are staged; and, areas o f  soil stockpiles.

This zone, commonly known as the W arm Zone, is where workers and equipm ent shall be decontam inated. This 
shall minimize the spread o f  contam inants front the Exclusion Zone into clean areas. The C ontam ination 
Reduction Zone will consist o f  th e  area located in front o f  or next to the exclusion zone so that personnel or 
equipm ent exiting the EZ can be decontaminated, and doff the PPE. Emergency equipm ent to be loca ted  in this 
area will include eye w ash stations, fire extinguishers, first aid kits and other appropriate equipm ent. The 
Contam ination Reduction Zones or personal decontamination stations will be established ad jacen t to the 
Exclusion Zones. These stations w ill provide a means for prom pt rem oval o f potentially contam inated  outer 
PPE at a location convenient to operations.

This zone, commonly known as the Clean Zone, is considered to be uncontaminated. This area shall b e  used as 
a storage area for operations equipm ent and where break and toilet and shower facilities will be located,

A p p ro p ria te  P P E

This section provides an outline o f  the PPE and guidelines that will be implemented to m inim ize chemical, 
physical, and biological exposures and accidents during remedial activities. Where engineering controls and job 
hazard analyses do not eliminate all job  hazards, employees will (where appropriate) w ear PPE.

These include items such as, hard hats, face shields, safety goggles, glasses, heating protection, foot guards, gloves 
etc. The SSHO will ensure that equipment selected will meet the following requirements:

• li will be appropriate for the particular hazard.
• It w ill be maintained in good condition.
■ It will be  properly stored when not in use, to prevent damage or loss,
■ It will be kept clean, fully functional and sanitary.
• Must meet all applicable ANSI standards.

Personal clothing and jew elry can present additional safety hazards. Supervisors will ensure that w orkers wear 
appropriate clothing, which wall not interfere- with the PPE. All. PPE will he selected in accordance w ith 29 CFR 
1910.132, Conti will provide proper PPE to all employees. All protective clothing w ill be properly used, 
stored, selected, and maintained.

Selection o f  the appropriate PPE is a complex process, which should take into consideration a variety o f  factors.
Key factors involved in this process are identification o f  the hazards, or suspected hazards, routes o f  potential 
exposure to employees (inhalation, skin absorption, ingestion, and eye or skin contact); and the performance of 
the PPE materials (and clothing seams) in providing a barrier to these hazards. The amount o f  protection 
provided by PPE is material-hazard specific. That is, protective equipment materials will protect well against 
some hazardous substances and poorly, or not at all, against others. In many instances, protective equipment 
materials cannot be found which will provide continuous protection from the particular hazardous substance. In 
these cases, the breakthrough time o f the protective material should exceed the work duration.

Other factors in this selection process to be considered are matching the PPE to the employee's work 
requirements and. task-specific conditions. The durability of PPE materials, such as tear strength and seam 
strength, should be considered in relation to the employee's tasks. The effects o f  PPE in relation to heat stress 
and task duration are. a factor in selecting and using PPE. In some cases layers of PPE may be necessary to 
provide sufficient, protection, or to protect expensive PPE inner garments, suits or equipment.

-1?'
■ Level A: The highest level of skin, eye, and respiratory protection (Level A PPE is not anticipated on this 

project).



Level B equipm ent, used as appropriate, is as follows:

■ Positive pressure, full facepiece self-contained breath ing  apparatus (SCBA) or positive p ressu re  supplied 
air respirator w ith escape, SCBA (Nl'OSH-approvcd)

* D isposable coverall (Tyvek, Polycoated Tyvek or Saranex)
* Outer gloves: neoprene or nitrile
* Inner gloves: latex or nitrile
■ Chcntical resistant: or disposable overboots.
* Steel-toed safety boots
* Hard hat

Level C  equipm ent, used as appropriate, is as follows:

■ Full-face, air purifying, cartridge-equipped respirators (NIOSH-approved) utilizing O ruantc  Vapor/Acid 
Gas and HEPA filters (half-face if  approved by SSH O), C artridges and/or filters m ust be repla * cd 
and, as a minim um, changed weekly.
D isposable coverall (Tyvek, Polycoated Tyvek o r Saranex).
Outer gloves: leather, cotton, neoprene or nitrile 
Inner gloves: latex or nitrile 
Chemical resistant or disposable overboots 
Steel-toed safety boots 
Hard hat.
Safety glasses (if: half-m ask is utilized)
Splash guards (w orn during high pressure washing activities)

Modified Level D  equipm ent, used as appropriate, is as follows:

Regular Tyvek coveralls (Polyconted Tyvek. as required)
Outer gloves: leather, cotton, neoprene or nitrile 
Inner gloves: latex o r nitrile (doubled)
Chemical resistant o r disposable overboors 
Steel-toed safety boots 
Hard hat 
Safety glasses
Splash guards (w orn during: high, pressure washing activ ities)

Level D equipm ent, used as appropriate, is as follows:

Work uniform  (Long pants and Shirt)
Hard hat
Steel-toed safety boots (with disposable overboots, as required)
Safety glasses
Leather o r  heavy cloth gloves (as needed)

Table 7 -  Initial Levels of Protection
Task Required P P E
Mobilization and Site Preparation Level D
Excavation Modified Level D
Segregate, Stockpile, and Load 
Excavated Soil and Pumped Liquid Modified Level D
Site Backfilling Activities Level D
Site Demobilization/Site Restoration Level D
Notes:
1) The AFORCE Site Safety and Health Officer can 

require personnel to upgrade their level of protection 
as circumstances warrant.

2) Level D and Modified Level D PPE as in Section 6.2.2.
3) PPE = Personal Protective Equipment
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Personal Protective Equipment alone should not be relied bn to provide protection against hazards, but should 
be used in conjunction with guards, engineering controls, and sound work practices,

All personnel shall w ear a hard hat that meets the requirem ents and specifications in ANSI. Safely R equirem ents 
for Industrial Head Protection Z S 9 .1-1969. Exceptions to this requirem ent are personnel in th e  site office and 
rest and eating areas.

Outer gloves used on the Site for remedial activities shall be either chemical resistant or general purpose. The 
appropriate glove shall be determined by tire SSHO for a specific work task:. Chemical resistant gloves shall be 
selected using appropriate chemical degradation guides. C otton work gloves will be w orn w hen w ork activities 
require the. handling o f  sharp and rough-surfaced objects.

Welder's gloves or any o ther special type o f  gloves are considered outer gloves and are to be worn over inner 
gloves. These special outer gloves shall be stored on-site and shall be disposed o f properly as PPE waste. Inner 
gloves shall alw ays be chemical resistant, shall be selected using appropriate chemical degradation guides and 
shall be disposed o f  as PPE waste.

No contact lenses are allowed in the Exclusion Zone (EZ) and Contamination Reduction Zone (CRZ). Eye/Face 
protection shall be worn by all personnel in the CRZ and EZ, Double eye protection will be required  when 
power-washing equipm ent during decontamination. All eve/face protection provided shall be ANSI Z87-19S.9 
approved.

Footwear will be steel-toed safety boots. Chemical-resistan t outer boot covers are to be w orn in the Exclusion 
Zone, Contam ination Reduction Zone. Boot racks w ill be 'provided in the CRZ for drying o f  outer boots.

To control and or minimize the threat o f occupational diseases caused by breathing air contam inated with harmful 
dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective o f this program shall be to 
prevent atmospheric contamination. This shall be accompli shed as far as feasible by  accepted engineering control 
measures (for example, dust suppression). When effective engineering controls are not feasible, or while they are 
being instituted, appropriate respiratory protection shall be used, A respiratory protection program  will be 
im plemented that is compliant: to the requirements o f  29 C FR  1910.134 "Respiratory P ro tec tion .” Respiratory 
protection equipment: shall be NiOSH-approved and respirator use will conform to American National 
Standards Institute (ANSI) Z88.2,

Respirators shall be provided when such equipment is necessary to protect the health of the employee. Conti shall:

■ Provide the respirators to Conti personnel, which are applicable and suitable for the purpose intended.
■ Be responsible for the maintaining a written Respiratory Protective Program, in accordance with 29 CFR 

1910.134 The employee shall use the provided respiratory protection in accordance w ith instructions and 
training received.

* Respirators shall be selected on the basis o f  hazards to which the worker is exposed.
• The user shall: be instructed and trained in the proper use o f  respirators and their limita tions.

• Respirators shall be regularly cleaned and disinfected.
• Respirators shall be stored in a convenient, clean, and sanitary location.
• Respirators used routinely .shall be inspected during cleaning. Worn or deteriorated parts shall be replaced. 

Respirators for emergency use, such as self-contained devices, shall be thoroughly inspected at least once a 
month and after each use.

■ Appropriate surveillance o f work, area conditions and degree of employee exposure or stress shall be 
maintained.

• There shall, be regular inspections and evaluations to determine the continued effectiveness o f the program.
• Employees will not be assigned to tasks requiring use o f  respirators unless it has been determined that they ate

physically able to perform the work and use the equipment. A physician shall determine whether an individual
is physically fit to wear a respirator. The physician’s clearance allows the worker to don a respirator and work
in conditions o f high ambient temperatures. Heat stress will be closely monitored by the SSHO.

Each respirator shall be individually assigned and not interchanged between workers without cleaning and 
sanitizing. The cartridges/filters shall be changed at the first sign o f breakthrough based on contaminant 
warning properties or if the user experiences excessive breathing resistance. The SSHO will make final 
determination o f the frequency o f  respirator cartridge/filter change-out. Respirators shall, be cleaned and stored 
in an iincontaminatcd atmosphere after each use. Used cartridges will be disposed of with spent: PPE. Self- 
contained breathing apparatus/supplied-air respirators shall be inspected before and after use and at least once 
monthly, if  in storage for emergency use.



All employees working at the Site during remedial activities who have the potential o f wearing a respirator shall 
be fit-tested to ensure they utilize the proper size respirator. Conti shall arrange for fit testing. Sub-contractors 
will provide the SSHO with fit-test documentation. The fit test is conducted according to the manufacturer's 
suggestions. The test, shall consist o f  a taste and odorous vapor qualitative test. As per OS.HA regulations, 
personnel that are unable to pass a fit: test shall not enter a work, area when respiratory protection is required, in 
addition, facial hair is prohibited from the respirator seal area. Any person with facial hair will not be permitted 
to enter a work area where respiratory protection is required, regardless of the fit test results. Documentation of 
the fit testing will be maintained on-sitc.

6.2.2 Chemical Hazards Related to Operational Chemicals 
This subsection  is from  the C onti SSH P w ith o u t m od ifica tion , a lthough  it is a  com p ila tio n  o f  severa l 
sections fro m  the C on ti SSH P.

Operational chemicals may be brought to the projecl-site for use in activities supporting the rem edial activities. 
These chemicals are used, for fuels in operating heavy equipm ent, glues for welding pipes, painting, etc. The -use 
of operational chemicals is regulated by OSHA under the Hazard Comm unication Standard (29 CFR 
1910.1200). M SDSs for operational chemicals are kept on file in the project office trailer. A n  inventory list o f 
the anticipated operational chemicals (Hazardous Chemical Inventory List) for use at; the project will be 
maintained ai (he site and updated as new material is received.

OSHA’s standard for hazard communication requires that all workers be informed o f  potentially  hazardous 
materials used in their w ork area. Conti provides em ployees with information and. tra in ing  on hazardous 
chemicals at their work site a t the lime o f  their initial assignm ent, annually, and w henever a new  chemical is 
introduced into their work site that could present a  potential hazard. Personnel 'are briefed  on the general 
requirem ents o f  the O SIIA  hazard com m unication standard and duty-specific hazards by their immediate 
supervisor before they begin any duties on the w ork site. Personnel transferred from  ano ther site are also 
briefed on the duty-specific hazards fry their im m ediate supervisor before they begin any du ties on the work 
site,

7 COMMUNITY PUBLIC HEALTH PRESERVATION

A lthough  there are no residen tia l p ropertie s  ad jacen t to the P ro jec t area, there is reg u la r veh ic le  traffic  and 
occasional pedestrian  traffic  a long  W este rn  A venue and there  are  tenan t com pan ies  a t the H H M T -P o rt 
Ivory  facility . D uring  excavation , the p resence  o f  L N A PL , im pac ted  so il, and  im pac ted  g ro undw ater m ay 
generate  chem ical hazards (i.e., vapors and  dust) tha t m ay  m igrate  o f f  Site u n less  m easu res  are taken  to 
p reven t th is. T he vapors and dust m ay  po ten tia lly  create  h ea lth  h azard s fo r the ped estrian s o n  W estern  
A venue, the d rivers on  W estern  A venue, and  the tenants at the H H M T -P o rt Ivo ry  facility . P lease note, 
these ind iv iduals are no t covered  u nder any  p o rtio n  o f  th is H H SP; the com m u n ity  pub lic  hea lth  p ro tec tion  
m easures are  a im ed  at p reven ting  these ind iv iduals from  be in g  exposed  to  p o ten tia l ch em ica l hazards ra ther 
than  requ iring  the ind iv iduals to take any actions.

C om m unity  pub lic  health  p reserv a tio n  m easures consist o f  the app lica tion  o f  a C o m m un ity  A ir M onito ring  
P lan  (C A M P ) and o f  site secu rity  m easures. T he site secu rity  m easures are iden tif ied  in su b sec tio n  5.2, 
above. T he C A M P, w hich is p ro v id ed  in A ppend ix  C, w as p rep a red  by  H M M  in acco rdance  w ith 
requ irem en ts o f  the N Y S D O H  and  is da ted  O cto b er 2005. T he C A M P shall b e  m ain ta ined  a t the jo b s ite  by 
the A F O R C E  SSH O .

T he C A M P prov ides for air quality  m on ito ring  fo r vo latile  o rganic  vapors and  dust, specifies ac tion  levels 
for increasing  concen tra tions o f  these vapors and  dust, and  iden tifies actions tha t m ust be tak en  w hen  each  
action  level is exceeded. P lease see the C A M P fo r m ore in fo rm ation .

8 EMERGENCY ACTIONS AND CONTACTS

T his sec tion  is fro m  the C onti SSH P w ithou t m od ifica tio n  ex cep t th a t the  em ergency  p lan  responsib ilitie s 
designated  to the P ro jec t S uperin tenden t and  R esid en t E n g in ee r in  the C onti S SH P  are d esigna ted  to the 
SH SO  in  th is SSH P. A ll references to  “C o n ti” shou ld  b e  co n stru ed  as “A F O R C E .”



This section describes (he em ergency response plan that shall be im plem ented by Conti employees to handle 
emergencies. The nature o f  the project:, the contaminants present and the activities planned for the s ite  are such 
that there is little potential for an emergency, which w ould result, in a  significant release o f  hazardous 
substances, and in any way threaten the adjoining community. However, there is always the potential at: any 
construction site for emergency situations to occur which threaten the on-site workers. Possible exam ples o f 
emergency situations during rem edial activities include equipment fires, or contact o f equipment w ith  overhead 
power lines. In al l o f  these cases, procedures will be implemented to minimize the possibili ty o f  an em ergency 
situation.. The procedures outlined below are designed to ensure that the workforce reacts quickly  and 
appropriately to emergency situations, thereby protecting the health and well being o f the individual w orkers. It 
is expected that m odifications may be necessary upon actual site set-up and conditions. Furtherm ore, Conti 
Enterprises's Corporate Safety, Health and Environmental Program  and. Procedures M anual include C onti’s 
Corporate Emergency Action Plan Policy and Guideline for Handling Emergencies.

D uring the site safety briefings held daily, all employees will be informed o f  the location o f  this plan, the 
procedures outlined in this plan, and. the communication systems and evacuation, routes to be used during an 
emergency.

On a continual basis, individual personnel should be constantly alert, for indicators o f  potentially hazardous 
situations and for signs and symptoms in themselves and others that warn o f  hazardous conditions and 
exposures. Rapid recognition o f  dangerous situations can avert an emergency. +

All on-site employees have a role in m itigating an emergency incident. The Project Superintendent h a s  primary 
responsibility lor responding to and directing emergency response operations to correct em ergency situations. 
This includes taking appropriate measures to  ensure th e  safety o f  site personnel arid the p u b lic . He Is 
additionally responsible for ensuring that corrective m easures have been im plem ented, appropriate authorities 
notified, and follow-up reports com pleted. The SSHO shall assist and advise the Project Superin tendent, and 
will direct any em ergency medical, responses,

The following is an outline o f  job  titles and corresponding responsibilities during an. emergency.

■ The Site Superintendent directs emergency response, activities; serves as liaison with appropriate C lien t and 
Client representatives personnel and subcontractors. In the event o f an emergency the Project 
Superintendent will be the Incident Commander.

• The Site Safety and Health O fficer recommends that work be stopped if  any operation threatens w orker or 
public health or safety. Advises Site M anager o f emergency procedures if necessary. Provide;; em ergency 
m edical care on site, Notifies emergency services. The SSHO will assume the responsibility o f  Incident 
Comm ander if the Project superintendent is off-site.

Tn the event o f an emergency that necessitates an evacuation o f the site, on-site personnel shall, be notified by 
hand-held or mobile two-way radios to leave the area by immediate emergency exit. An alternate m ethod of 
communication will be the use o f  a  portable air horn sounded in regularly spaced, repeated blasts.

During an evacuation, all non-em ergency radio transmissions shall cease. T h e  SSHO, in. conjunction, with the 
Project Superintendent, shall control the scene until the appropriate municipal and state agencies arrive and a 
site specific Incident Command. System (ICS) should be  implemented. Since site conditions, i.e., wind 
direction, precipitation, and work location, change often, the SSHO will deter,mine the appropriate evacuation 
procedures.

All personnel shall assem ble/m uster at the Contamination Reduction Zone (CRZ) or Support Zone. Access to 
the site w ill be restricted. All non-emergency radio transmissions shall cease.

Decontamination o f an injured or exposed worker will be perform ed if  decontamination does not interfere with 
essential treatment. T he objective is to successfully administer first aid w ithout exposing rescue w orkers and 
the victim, to contaminants. Project, personnel will meet with the local hospital to discuss the possib ility  o f  
having to treat injured personnel from the site.

If the hazards arc low and decontamination can be performed, then a wash, rinse and removal o f  protective 
clothing will be performed.

If the hazards are high and decontamination cannot be done, then the following procedures will be perform ed:



■ Wrap the victim in blankets- or plastic sheeting to reduce contamination o f rescue w orkers or other 
personnel,

* Alert emergency and medical personnel to potential contamination. Emergency entry into the exclusion 
zone will, be controlled by the SSHO. The SSHO will determine if the victim can be moved from the 
exclusion zone. If entrance into the exclusion zone is required, die SSHO \ d1 -a .),»>• that the em ergency 
workers don the proper PPE.

■ I f  required, arrange to have the SSHO, who is familiar with the site to accompany the victim to the hospital 
i f  required.

Both the Site Superintendent arid the Site Safety and health Officer are trained in CPR. and First Aid and have
first aid kits for use in a medical emergency. First Aid K its will be located in the main support area.

Contamination Reduction Zone and at the work activity locations. Eyewash stations will be available at the 
Contamination Reduction Zone. Eyewash stations will be of the pressurized. 15-minute discharge type. On-site 
employees have a basic knowledge o f  first aid and will assist the Site .Superintendent and SSHO, C om m unity 
emergency services (EMS, Fire, and Police) shall be notified im mediately i f  their resources are needed on site.

If necessary, the injured or sick party  shall be taken to Saint V incent’s Medical Center -  Please refer to  Figure  
2 — “Route lo Hospital M ap  for directions to the area hospital. Route to the area hospital will be posted and 
easily visible at all times.
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Depart Howland Hook Marine Terminal on Local road(s) (North),
Turn KttiiiT (East) onto Richmond Ter 

Turn RIGHT (South) onto Clove Rd m
Turn LEFT (East) onto Castletcm Ave 

Turn LEFT (North) onto Bard Ave 
j _  Arrive St Vincent’s Medical Center [355 Bard Ave, Staten Island, NY 1,0310, Tel: (718) 876-12341 

W hen any emergency occurs on-site, the on-site SSHO and Project Superintendent shall be- notified 
immediately. The Project Superintendent or the SSHO shall notify the client and his representatives. Please 
refer to the Table 77 -  “Em ergency Telephone Numbers ” for emergency telephones. Emergency Telephones 
will be posted and easily visible at all times.

To notify any site workers o f  an emergency, workers can be signaled by way of hand held or m obile two-way 
radios or as a backup, the use o f  an emergency alarm (portable air horn). Any audible pattern o f  blasts from a 
portable air horn becomes difficult to interpret due to distance and the inhibitory effects of a respirator.
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T able  11 -  Em ergency T eleph one N um bers

Police D epartm ent:
Emergency 
Police Department

01 1
7 1S-S 76-S500

F ile  D epartm etil:
Emergency 91 1
Fire Department/Ambulance Service 71S-727-IKK)

Hospital:
Saint V incent's Medical Center 718-SI 8-1.234
.155 Bard Ave, Stater) Island, NY

O ccupational Physician:
Environmental Occupational Specialist (EOSf) 508-698-0444
Dr. Robert MacMillan

Conti C ompanies 908-561-7000
Pat Hogan, Senior Engineer 908.307-5454 (Cell)
A! Abalio. Director of Health and Safety 908-307-1506 (Cell)
Aldo M. Gonzalez, Safety and Health Manager 908-403-6237 (Cell)
Bill Weber, Project Engineer 908-337-4761 (Cell)
Brain Emrick, Project Superintendent 908-307-64.27 (Cell)

Port A uthority  o f NY & :NJ 718-442-8972
Mitre Wallace, Resident Engineer 973-390-5519 (Cell)

NYS D epartm ent of E nvironm ental C onservation
Emergency Spill H otline  Phone Number 800-457-7362

N ational Response C enter 800-424-8802
C H EM TR B C 800-424-9300

All emergency communications will flow through the radio network. Outside emergency sendees will be 
notified, as necessary. The site evacuation alarm consists o f  one long blast on a horn, every 10 seconds. Any 
time the alarm system is' activated: on site personnel will be notified immediately. Personnel will extinguish  any 
nearby ignition source and prepare for emergency response activities. This alarm will also be used to alert 
personnel o f  a sudden release o f  hazardous materia ls.

The observer o f the emergency condition will brief the responding personnel as to the nature and locati on o f  the 
incident. When they have assessed the situation, a decision whether or not to implement these procedures will 
be made. If these Emergency Contingency Procedures are no t implemented, the "AH Clear" will. ,i>e given 
verbally by supervisor)' personnel. The "Alt Clear" will be used to indicate a return to normal (non-emergency) 
conditions following emergency respon.se activities. The alarm signals will be prominently posted at. the site. 
The audible alarm system will be discussed with each resident within hearing range o f  the alarm system .
There is a logical sequence o f  steps to follow in responding to  emergencies, which should be follow ed by site 
personnel. This sequence involves identifying the emergency, investigating the extent o f the emergency, 
deciding on the proper initial course o f action, taking corrective action to rectify the situation, and follow ing up 
with a post-emergency investigation.

Equipment breakdowns, power failures, injuries and natural disasters are usually rather dramatic and will 
capture the individual’s attention immediately upon occurrence. In other cases, the individual may have prior 

warning o f  im pending em ergencies through w eather reports in  the case o f  natural d isasters and  trends in 
equipm ent perform ance in the case o f  some breakdowns.

Som e em ergency situations exist long before the operator is aw are that an em ergency exists. T hese  cases  may 
produce situations, which then becom e im mediate and obvious, f  or exam ple, unattended equipm ent m ay have 
minor breakdow ns which go unnoticed; further operation thus leading to com plete breakdown o f  the equipm ent 
resulting in. possible injury to the unw ary bystander.

In the event o f  a  fire, explosion, accidental m aterial release, or any other em ergency, response ac tiv ities  will be 
initiated following the evaluation  o f  the event. An assessm ent o f  the situation will be perform ed by th e  SSH O  
im m ediately upon notification. T he  Superintendent/SSHO is authorized to  com m it resources to  the  extent 
detailed in this plan. If it is determ ined that an emergency situation  exists, he will then im plem ent the 
appropriate em ergency response activities.



In the event that a m edical em ergency or accident, occurs in the E xclusion Z one, all personnel respond ing  to the 
emergency should be outfitted  in  the Personal Protective Equipm ent appropriate lo r the situation. A s a general 
rule, personnel should not. enter the Exclusion Zone without, donning the minim al level o f  PPE requ ired . In the 
event that a w orker is overcom e or disabled for an unknow n reason, the Superintcndent/SSH O  m u s t m ake a 
determ ination as to  the level o f  respiratory' protection, which is appropriate. Specifically, a determ ination  m ust 
be m ade as to w hether Supp lied  A ir Respirators are necessary for the protection o f  the responders.

The contingency plan will be activated by the Superintcndent/SSH O  im m ediately, in the event o f  a fire or 
explosion, or em issions o f  toxic chem icals in excess o f lim its se t fo rth  by Federal, Stale, and local agencies. .In 
the event o f  a spill or m aterial release, it will be up to  the Superinteftdent/SSH O  to make a de term ination  as to 
when em ergency conditions exist, as opposed to routine m aintenance o f  the site. H is determ ination wi ll depend 
upon the location o f  the spill, the size o f  the spill, w eather conditions and the proximity' o f  the re lease  to 
workers, the com m unity and environm ental receptors.

Once if becomes apparen t that an em ergency situation exists o r  that a d isaster is im pending, th e  P roject 
Superintendent or h is designee should im mediately be notified, and  an im m ediate investigation conducted . 
A ssessm ent o f  the em ergency should include assessing the severity  o f  the situation and co llec ting  enough 
inform ation to m ake an initial action  decision.

A ssessing the em ergency should  include identifying injured persons ( if  any), damage to  bu ild ings and 
equipment:, noting potential im pending dam age i f  corrective action is no t taken im m ediately, and  item izing 
resources required to co rrec t the situation.
Although the potential for fire or explosion is minimal, sources o f  risk  do exist. These sources iad ii.de  w elding 
gases, gasoline for portable equipm ent, diesel fuel for the heavy' equipm ent and com bustible deb ris. In the 
event o f  an explosion, possib le  em ergency conditions would exist. U nless extinguished im m ediately, a fire o r 
explosion will trigger im plem entation  o f  these procedures,

Material Spills could occur during  truck loading and from vehicle  accidents. A dditionally, equ ipm en t fueling 
aperations could produce spills. U ltim ately, a spill could contam inate  receiving surface w ater o r  cause  a release

of vapors to the air. A spill o f  fuel could also ignite, A  small spill should be cleaned up immed iately, but 
should not trigger activation o f  these- procedures. Should an on site spill occur, the immediate response will 
include closing o ff the source o f  the spill, if  possible, application o f  the sorbent material or sand bagging, and 
street sweeping, as appropriate. A ny spill that results in a discharge to o ff site surface water will be contained 
with sorbent booms as needed. All spills will be investigated, and a w ritten report will be provided to the 
regulatory agencies in accordance with applicable regulations.

In the event o f  severe w eather, the Site Superintendent- and/or the HSO have the authority to stop operations and 
direct evacuation procedures, i f  conditions warrant. All equipm ent will be secured and grounded. A fter the 
storm, a visual inspection will be performed by the Superintendent and/or the 1-1SO to check for dam age and 
hazards. These will be  perform ed before any work, is resumed. If dam age or hazards are noted, the designated 
or other Conti personnel will evaluate the conditions and im plem ent corrective actions to repair the dam age or 
eliminate the hazard. T hese  actions will begin as soon as possible and w ill take, precedence over o ther site 
activities.

Once the extent o f  the em ergency is known, the Superintendent and the SSI-10 will make an im m ediate decision 
as to  w hat initial steps should  be taken to remedy the emergency situation. This first action, in the ease o f  large- 
scale emergencies, usually  consists o f notifying responsible authorities and/or calling for the necessary 
assistance in  order o f  p riority .

The ind iv iduals) should no t unduly endanger him  or herself or others by attempting tasks for which th e  proper 
equipment is not available or w ith  which he or she is unfamiliar. In all cases, if  in doubt, wait until qualified 
help arrives before taking action.

W hen help arrives, the site superim endent/SSH O  should im mediately inform  those called o f  the pertinent 
details o f  the situation. C orrective action should be continued until the situation is either under contro l or 
completely rectified. I f  co rrec tive  actions wil l take considerable time, a long-term effort to com plete the task 
should be developed.



A fter the situation is corrected, the cause o f the emergency event is to he determined and rev iew  o f  the 
corrective actions taken, etc. In the ease o f  equipment failure, if  negligence was not a factor, then, revising 
maintenance procedures w ould be  the most likely first preventive step. For natural disasters that cannot be 
prevented from recurring, the procedures follow ed in dealing with (hem can be reviewed to dev* io| 
effective action plans. The en tire  event, along with all o f  the responses, will be thoroughly docun n  i  f 
review by management and p ro ject supervisory personnel.

The purpose o f this Section is to define practices and procedures for the. prevention, containm ent and cleanup o f  
accidental discharges o f  hazardous substances during the project. These substances include both the 
contam inated material m anaged as a result o f  the rem edial project, such as contam inated so ils and 
decontam ination liquids, and construction materials typically found on any construction site,, such as lubricating 
fluids, diesel fuel, gasoline, etc.

Spill prevention applies to all types o f  spills and can be described as the first and simplest: approach to spill, 
control. Human error is a  m ajor contributing factor to spills and releases. An awareness o f  spill consequences, 
preventive measures and counterm easures will greatly reduce spill occurrences. A  sound prevention program 
includes careful work practices, constant inspection, and immediate notification and correction o f  deficiencies. 
In the event: that a spill does occur, proper containment and cleanup procedures must then be followed in order 
to reduce the effect o f the spill.
Prevention o f  unnecessary spills is o f  first priority. Prevention measures include:

■ Operators and drivers w ill exercise extreme caution when transporting material around the site.
■ W hen removing hoses from machines an appropriate and adequate supply o f  absorbents will be on hand. A 

supply o f  the following absorbents will be kept on-site: oil sorbent booms, rolls and pillows, universal 
towels and sheets and vermiculite.

'  Hoses will be capped when not connected to their appropriate fitting.
* All containers will be inspected daily for decay. No open container shall be exposed to rainfall, snowfall, 

etc. without being emptied and cleaned o f residue.
* All equipment will be inspected for leaks before and after service.
■ Storage o f  material such as fuels, oils, and solvents on-site w ill be lim ited to the minimum required. All 

fluids will be stored in individual fluid containers appropriate and approved for the material. M o s t o f  the 
individual fluids containers w ill be further secured by storage in  large, locked tool and equipm ent storage 
containers. Drum s or o ther containers too large to be stored in containers will, be stored raised off the 
ground, on a liner and covered by plastic.

Alt spills will be  reported im mediately to appropriate field and office management personnel, l i re  sequence o f 
reporting wall be as follows:

■ Notification by workers to the Project Superintendent or S ite Safety and Health Officer.
* The Project Superintendent or Safety and Health Officer will, immediately notify the R esident E ngineer 

Representati ve regardless o f  the size o f  the spill. - A
* Conti, and the Resident E ngineer will jo in tly  determine the nature o f  the spil l, its size, direction o f  travel, if 

anyone has been injured as a result o f  the spill and whether it requires im mediate notification to regulatory 
agencies.

■ The Resident Engineer will have primary' responsibility for notifying the regulatory agencies. C onti will
have follow-up responsibility to verify that the notification is m ade in a timely manner.

* If  a reportable spill occurs and the Resident Engineer cannot be immediately reached, Conti w ill primary
responsibility' to report the spill to the regulators (reportable spills will be called into the N Y SD EC  spill
hotline within two hours o f  the incident and a spill number obtained).

* A full list o f emergency contacts and telephone numbers is included this plan. This list; includes Conti
personnel as well as federal, state and local authorities. This list will be  posted in all trailers on-site.

Upon, notification o f  a spill, all project activity will be immediately suspended and all necessary' equipm ent and
personnel will be diverted to  spill control and containment. In the event o f  a  spill, and regardless o f  t he size, a 
Spill Incident Report will be subm itted to the Resident Engineer w ithin 48 hours o f  the incident,

G iven the nature o f  this project, all the necessary equipment and personnel necessary to deal with a release o f 
hazardous substances will be available on site. In addition to the heavy equipm ent and personal, protective 
equipm ent, which is critical to spill control, Conti will have on. hand an ample amount o f  sorbent materials, 
UN1A2 open lop drums and overpacks.



.Prior to  entering a spill, area, all w orkers m ust be protected from any adverse effects o f  the spilled m aterial. No 
one will enter any spill area alone. The Site Safety and Health O fficer will determ ine the level o f  protection  
required for response activities. T o the extent practicable, the area will immediately be cordoned o f f  and, if  
appropriate, exclusion, contam ination reduction and support zones will be established.

The decision to use confinem ent techniques such as diversion, diking and retention, are generally based on 
time, personnel, equipment and supplies. As mentioned above, all necessary resources will be available on-site 
at. all times. To the extent the nature o f  the material is kno wn, the decision should be made based upon a review 
o f  the harmful effects o f the material. In the event, o f  a large m igrating spill, an unlikely circumstance, diversion 
techniques, such as placing a soil wall or absorbent boom ahead o f  the spill, shall be im plem ented first. 
Subsequently, diking techniques, such as using material such as sand covered with liner m aterial (PVC, 
hypalon) should be implemented.

Once a spill has been contained and the source o f  the spill corrected and controlled, cleanup cart begin. Spill 
cleanup can proceed at the sam e time as containment i f  feasible. Supervisory personnel will determ ine the 
appropriate cleanup methods. The Site Safety and Health O fficer w ill determ ine the appropriate level o f 
protection depending: upon the nature o f the material.

■ The first action will be to absorb  free liquids with absorbent pads, booms, pillows, o r clay. The absorbent
material will be placed in drum s and moved to an appropriate storage location. Subsequent to th e  removal 
o f  free, liquids, sol! believed to he contam inated will be excavated and containerized in drum s o r  stockpiled 
on poly sheeting and covered for further testing.

• D ry spills, while posing less o f  a risk o f  migration, will still require appropriate and immediate action, The 
nature o f  the spilled m aterial will be ascertained. The spilled material will be recovered for reuse if 
appropriate M aterial w hich cannot be recovered and residual contam inated soil will be shoveled into 55- 
gallon drums, placed in the drum storage area and sampled and analyzed for w aste characterization and 
disposal,

• O nce containerized, Conti Enterprises will provide for the appropriate sam pling and analysis fo r waste 
characterization and disposal facility acceptance. Results o f  w aste characterization analysis, w aste  profiles 
and  manifests will be provided to  the Construction Representati ve for review,

• All spilled material and visually contam inated soil will be excavated and containerized in the initial spill 
response. If  there appears to be a  possibility that contam inants have migrated into the surrounding  soil, 
post-remedial sampling will be initiated. Soil samples will be, taken from the areas o f  suspected 
contamination and analyzed for the compounds, which were released.

Personnel Decontamination * In general, all spill response operations w ill be performed in accordance with the 
provisions o f the approved Site Safety and Health Plan,

A written report shall be made w ithin 24 hours o f incident resolution. The Resident Engineer will be provided 
with a copy. In addition, all key personnel will have a meeting within 48 hours of the incident to discuss and 
critique all o f the aspects o f  the Emergency Contingency Plan according to new site conditions and lessons 
learned.



APPENDIX A 

HEALTH AND SAFETY FORMS



CO M PLIA N CE A G REEM EN T

All personnel covered by this SSHP (See Section 1) m ust read this SSHP or have all 
com ponents o f  the SSHP sum m arized by the Site Health and Safety Officer.

SSH P C O M PLIA N CE AG REEM ENT:
B y signing, you are indicating that you are fam iliar w ith all com ponents o f  this SSH P, 
either because you read them  or they w ere explained to your satisfaction. Y ou are further 
indicating that you agree to abide by all requirem ents o f  this SSHP and have received an 
orientation to the Project worksite.

N am e Signature Date



SITE EN TRY A N D  EX IT LOG
i Project Number: Project Name;

Em ployee Name Company Task

Project Supervisor:

I Time In I Time Out



Equipment Inspection Form
Date: Project Name.: Pro ject No :

I Equipment Make & Model: Equipment No: Equipment Hours:

This form is to be used for the initial equipment inspection upon arrival at the project 
and Daily inspection during use. Corrective actions are required for all deficiencies 
noted during the inspections.

EQ U IP M EN T  C H E C K L IS T
Inspection hew to \'o C om m ent/Corrective A ction

Fluid Level? I

1 Horn Operable?
Emergency/Parking Brake System ?
Hydraulic System Operable w/No leaks?
Engine and Transmission
Parking Brake System?
Headlights Operable? i

j Taillights Operable?
| Brake Lights Operable?
Audible (Reverse) Alarm System ?
Unobstructed rear View ?
W indshields?
Windshield Wipers and W asher Fluid?
Defroster/Defogger'7
Cab Shield or Canopy?

t Seatbelts Available and U sed?
I Fire Extinguishers?
Rear View Mirror?
Fender/Mud Flaps?

i

Comments

Inspection Performed By: J Date: Time:



Tool-Box Safety Briefing Sheet
D ate, P ro jec t:

Topics of Toolbox Safety Meeting

□  Hardhats and Safety Shoes 
0  Eye 8 Ear Protection 
0  Work Zones and Site Control 
0  Heat and Cold Stress 
0  Designated Smoking Zone 
0  Review Previous Accidents 
0  Accident Reporting/investigation 
Q  Activity Hazard Analysis 
FT Activity Hazard Analysis

0  Ladder for Excavation 
0  Entering Excavation 
0  Confined Space Entry 
0  Ground Fault Interrupters 
0  First Aid and Fire Protection 
0  Hazardous Communication 
0  Fail Protection (6 Foot Rule) 
0  Activity Hazard Analysis 
□  Other

Site S p e c if ic  Hazards

Attendees
Conti Employees Subcontractors & Visitors

•r

Daily Operations

S ite  S a M y  arid H vo ith  O ific c r:



Daily Air Monitoring Report
Project Nombei: Project Nam e:

Date:

Project Supervisor: 

1 Duration of M onitoring

W ork Location  and Task:

Instrum ent: Instrum ent; j Instrum ent:

Reading Time Reading Tim e Rending Time

..... .....................

!

----------—

s
1

Calibration: Calibration: Calibration:

Perimeter Sam ples Collected:

Personnel Sam p les C o llected :

Perimeter and Personnel Sam ple Results From Previous Day (Provide Data when Received);

Com m ents:

Name: Title:

Signature:





Daily Safety and Inspection Log
1 Protect Humber: Project Name: j Project Supervisor:

Date: W eather Condition:

Sum m ary of D ay’s W ork Activity:

Violations of the Site Safety and Health Mian:

Pro tective  Clothing and Equipm ent Be ing  Used by Task:

Physical Condition of Workers (any heat or Cold stress or other medical problems):

A cc idents or B reach  of Procedures:

I Description of Monitoring and Air sampling Taken:

Miscellaneous:

Name:

Signature: Date:

- _ ........  _ ........-  ..........................



APPENDIX B

CONTI SITE SAFETY AND HEALTH PLAN 
(SSHP), DATED FEBRUARY 19, 2002
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February 22, 2002
E N T E R P R IS E S

Attention: Mr. William Grabler, PE
The Port Authority of NY & NJ (PANYNJ)
New York Marine Terminals 
Construction Division - Engineering Dept. 
90 Columbia St,
Brooklyn, NY 11201

Re: Contract: HH • 234,323

Subject: WO#01 HASP -  Addendum No. 1

Dear Mr. Grabler:

In response to comments from George Wojnar of PA Risk Management please include 
this with our HASP as Addendum Number 1.

1. Location of HASP during project.
2. Location of training records.
3. Location of monitoring records.

These documents will be maintained in files located in the jobsite field office,

Please call me at 973/824-5846 to discuss how we can meet your reporting 
requirements.

Very truly yours,
Contl Enterprises, Inc.

Howland Hook - Remediation and Demolition

William Weber 
Project Engineer oc: A. Gonzalez

CORPORATE HEADQUARTERS:
Conti E itterprbof, Inc. 3001 SouLh Clinton Avenue South PUiniidii, NJ 07080 

T*i«phon« 75^-3165 Pax 0706) 7 5102M  vtvw .com ieonp.coni

ah i;yi/.<L oi'MUnnnr m m nu t



Howland H ook Marine Terminal 
Demolition and Site Remediation  

Staten Island

Site Safety And Health Plan

Prepared for

The Port Authority  o f  NY & NJ 
90 Columbia Street 

Brooklyn, NY 11201

Submitted by

Conti Enterprises, Inc 
3001 South Clinton Ave 

South Plainfield, NJ 07080

Prepared by

Conti Environmental, Inc 
3001 South  Clinton Ave 

South Plainfield, NJ 07080

February 19, 2002 
D RAFT



H o w la n d  H o o k  M a r in e  T e rm in a l  
D em olit ion  and Site  R em ediat ion  P r o je c t  

Staten Island, N e w  York

Site Safety and Health Plan Approv

T he P ort A u th o rity  o f  NY & NJ 
90 C o lum bia  Street 

B rook lyn , N Y  11201

Subm itted  by

C onti E nterprises. Inc 
3001 S ou th  C linton Ave 

S ou th  P la in fie ld , N J 07080

P repared  by

C onti E nvironm ental, Inc 
3001 S ou th  C linton Ave 

S ou th  P la in fie ld , N J 07080

P repared  fo r

B ill W eber, P ro ject Engineer  
Conti E nterprises, Inc

D ale

f i t  / D L / A ^
Al Aballo , D irec to r o f  H ealth  and  Safety  
Conti E n terprises, Inc

z z  / /  ? / o  :g z _

D ate
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1.0 I N T R O D U C T I O N

Conti Enterprises, Inc. is under contract to the Port Authority o f  NY & NJ to perform dem olition and site 
remediation activities at the Howland Hook Marine Terminal. Staten Island, NY (former Proctor & Gamble 
Facility). Remedial activities under Work Order No. 1 include the demolition and removal o f  eight (8) 
structures, including buildings, associated foundations, pits and equipment within the buildings, utility 
disconnection, removal and disposal and site restoration. Conti Environmental was tasked as a subcontractor to 
prepare this Site Specific Safety and Health Plan. Refer to Figure 1 -  Site Location Map.
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1.1 P l a n  O b je c t i v e

The objective o f  this Site Safety and Health Plan (SSHP) is to define the requirements and designate protocols 
to be follow ed during the remedial activities at the Howland Hook Marine Terminal project. Applicability 
extends to Conti personnel, Conti’s subcontractors, and visitors inclusive o f  Port, Authority o f  NY S. NJ 
personnel and representatives, engineers and subcontractors. Work performed under this contract will comply 
with applicable Federal, State, and Local Safety and Occupational Health laws and regulations. Through 
careful planning and implementation o f corporate and site-specific safety protocols, Conti will strive for zero 
accidents and incidents on the project.

1.2 Safety and H ealth  Policy Statem ent

The Conti Com panies management is committed to the safety o f  each and every em ployee. There H rv > --t
Conti for an em ployee who will not work safely or who will endanger the safety o f  his ie iiow  workers. It is

llowUtml H ook M arino Term inal Demolition  A’ Remediation Project
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essential that all Managers and Supervisors insist on the maximum safety performance and awareness o f  all 
em ployees under their direction, by enthusiastically and consistently administering all safety rules and 
regulations. It is the Conti's policy to take the necessary actions, in engineering, planning, designing, assigning 
and supervising work operations, to create a safe work-site. The Conti Companies will:

■ Maintain safe and healthful working conditions.
* Provide and assure the use o f  all necessary personnel protection equipment to ensure the safety and health 

o f  site em ployees and the public at large.
■ Require that site work be planned to provide a range o f  protection based on the degree o f  hazards 

encountered under actual working conditions.
■ Provide site workers with the information and training required to make them fully aware o f  known and 

suspected hazards that may be encountered and o f  the appropriate methods for protecting them selves, their 
co-workers and the public at large.

1.3 P r o j e c t  S a f e t y  a n d  H e a l th  E x p e c t a t i o n s

The safety and health o f  workers, clients and the public and the protection o f  the environment are fundamental 
responsibility assumed by Conti under this contract. Conti will:

■ Promote project safety with an objective o f  zero lost-time accident
■ M anage activities in a proactive way that effectively increase the protection o f  site workers, the public and 

the environment
■ R educe safety and health risk by identifying and eliminating hazards from site activities.
* Carry out site activities in a manner that com plies with all applicable safety, health and environmental laws 

and regulations.

The success o f  our S&H Program is ensured by our ability to seamlessly integrate our S&H Procedures into a 
Site S pecific Docum ent that establishes safe and healthy work conditions for on-site operations.

1.4 P r o j e c t  S a f e t y  a n d  H e a l th  C o m p l i a n c e  P r o g r a m

Com pliance with the requirements o f  applicable Federal, State and local laws will be accomplished through a 
com bination o f  written programs, employee training, workplace monitoring, and system  enforcement. 
Continued and regular inspections by supervisors and safety personnel as well as the culture o f  ownership and 
total involvem ent in the safety program will produce an atmosphere o f  voluntary compliance. However, 
disciplinary action for violations o f  project requirements will be taken, when necessary. T

All site personnel and visitors entering a Contamination-Reduction Zone and E xclusion  Zone at the site will be 
required to read and verify com pliance with the provisions o f  this SSHP and specific appendices. In addition, 
visitors w ill be expected to com ply with relevant OSHA requirements such as m edical surveillance, training, 
and personal protective equipment. In the event that a person docs not adhere to the proviso cv: o f  the :T IT 
he/she w ill be requested to leave the work area. All nonconformance incidents will be recorded in the Daily  
Safety and Inspection Log.

The Site Safety and Health Officer will conduct impromptu surveillance on a daily basis o f  all work areas and 
subcontractor’s activities to ensure that safely, and health is properly implemented. In addition, any reports 
from em ployees co n c e rn in g  unsafe w ork  prac t ices ,  acts, or condit ions will b e  in v e s t ig a te d  p rom p tly .  Unsafe 
acts, practices, or conditions will be reported to the responsible supervisor at the time o f  inspection.

H o lla n d  H ook M arine  7 erm inal Demolition Sc Rem ediation Project
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The safe and efficient work practices o f this com pany require a spirit o f  teamwork and cooperation from all 
em ployees. A lso  required are uniform standards o f  expected behavior. Em ployees who refuse or fail to follow  
the standard set forth by this plan, the Conti Companies Safety, Health and Environmental Program and 
Procedures M anual and/or Regulatory standards, will subject themselves to disciplinary action up to, and 
including discharge. In cases not specifically m entioned, employees are expected lo use good judgment and 
refer any questions to their supervisors.

1.5 R e f e r e n c e s

During developm ent o f  this SSHP consideration was given to current safety and health standards as defined by 
United States Environmental Protection A gency (USEPA), Occupational Safety and Health Administration 
(O SH A ) and the National Institute for Occupational SaiU y and Health (MiOSi*,. Spcciifadiv', die following  
reference sources have been utilized in the developm ent o f  this SSHP:

■ O SH A  Regulations: 29 CFR 1910 and 1926
■ USEPA Standard Operating Safety Guides, June' 1992
■ N IO SII/O SH A /C oast Guard (USCG)/USEPA "Occupational Safety and Health Guidance Manual for 

Hazardous W aste Site Activities"
■ NIOSH Pocket Guide to Chemical Hazards, June 1997
■ American C onference o f  Governmental Industrial Hygiemsts (ACGIM) Threshold Limit Values for 

Chemical Substances and Chemical Agents, 2000
■ Hazardous W aste Handbook for Health & Safety, Martin, Lippitti, Protliero, 1987
■ Handbook o f  T oxic and Hazardous Chemicals and Carcinogens, Sittig, 1985

In addition to the above-referenced documents, Conti has established a comprehensive and realistic Safety, 
Health and Environmental Program; based on past experience, sound engineering practice, em ployee training 
and enforcem ent o f  Safety and Health regulations to prevent unreasonable Safety and Health risks. For specific 
procedures/programs associated with this project, refer to the Conti Safety, Health and Environmental Program, 
which w ill be available onsite.

1.6 S i t e  S a f e t y  a n d  H e a l t h  P la n  R ev is ions

The developm ent and preparation o f  this Site Safety and Health Plan has been based on site-specific 
information provided to Conti. Should any unforeseen hazard become evident during the performance o f  the 
work, the Site Safety and Health Officer (SSILO) shall bring such hazard to the attention o f the- resident 
Engineer both verbally and in writing for resolution as soon as possible. In the interim, C onti'w ill take 
necessary actions to maintain safe working conditions in order to safeguard on-site personnel, visitors, the 
public, and the environment. Modifications o f  any portion or provisions o f  the SSHP w ill be requested in 
writing from the R esident Engineer by the SSHO, and authorized in writing. No changes to the SSHP will be 
allow ed until the item has been reviewed and an addendum prepared and approved by Safety and Health 
Manager. Changes to Site Specific Safety and Health Plan will be documented ere s p p e : i : e  using Go 
“Safety and H ealth Plan Revision Request Form ” Refer to Attachment 3 -  Safety and Health Forms

2.0 O R G A N I Z A T I O N  A N D  R E S P O N S I B I L I T I E S

W hile the Conti, Inc. Safety and Health Department directs and supervises the overall Snfc>y, Health and 
Environmental Program, the responsibility for Safety and Health extends throughout our organization from top 
management to every employee. For this reason, it is each person’s duty to notify the m anagement personnel if  
a hazardous condition is identified and to make a “stop work” call i f  the condition represents an immediate

H ow land H ook M arino T erm ina l Demolition  cC Remediation Project S
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danger to life or health, until the SSHO can make a further determination. The fo llow ing are the Conti project 
personnel positions and responsibilities for this project.

Pat Hogan 
Bill Weber 
Brain Emrick 
A1 Aballo
A ldo M. Gonzalez, CSP 
M elinda Horan, CIH 
Dr. Robert MacMillan, EOSI 
T B D

2.1 S e n i o r  E n g i n e e r

The Senior Engineer directs and manages all aspects o f  the project in compliance with all contract and technical 
requirements. The Senior Engineer will monitor and control all subcontractors to achieve optimal performance 
and ensure safe, high quality performance that com plies with all contract requirements.

2.2 P r o j e c t  E n g i n e e r

The Project Engineer reports to the Senior Engineer. His responsibilities include coordinating project activities 
with the Project Superintendent and serving as the primary liaison with the Resident Engineer. The Project 
Engineer prepares all correspondence, submittals, and other documentation required for the project and 
coordinate, schedules and administers the contract. The Project Engineer prepares reports and documentation, 
supervises inspection personnel, reviews and approves procurement and subcontract activities.

2.3 P r o j e c t  S u p e r i n t e n d e n t

The Project Superintendent supervises and coordinates all construction crew activities relating to site 
preparation, excavation, and restoration. The Project Superintendent has the operational responsibility for the 
implementation o f  the SSHP on this project. This includes establishing an attitude o f  concern for safety matters 
by initiating prompt corrective action o f hazards brought to his attention and ensuring that the project safety and 
health requirements are initiated and observed by all project personnel.

The Superintendent plans and requires that all work be performed in compliance with this SSHP, .the Conti 
Companies Safety, Health and Environmental Program and/or the client’s safety program including all 
applicable local, state and federal regulations. He shall impress upon all subcontractors’ supervisory personnel 
a sense o f  responsibility and accountability o f  each individual to maintain a safe workplace and to work in a 
safe manner.

2.4 D i r e c t o r  of H e a l t h  a n d  S a fe ty

Responsible to the V ice President o f  Construction, the Director o f  Health and Safety formulates, administers 
and coordinates programs for the company to reduce the risk o f  loss due to em ployee injury, regulatory non- 
compliance, general liability, fire, theft or damage.

• S e n i o r  E n g i n e e r
■ P r o j e c t  E n g i n e e r :
• P r o j e c t  S u p e r i n t e n d e n t :
■ D i r e c t o r  o f  H e a l t h  a n d  S afe ty :
■ S a f e t y  a n d  H e a l t h  M a n a g e r :
■ C e r t i f i e d  I n d u s t r i a l  H y g ie n is t
•  O c c u p a t i o n a l  P h y s i c i a n :
■ S ite  S a f e t y  a n d  H e a l t h  O ff ic e r :



2.5 S a f e t y  a n d  H e a l t h  M a n a g e r

The Safety and Health Manager will develop written detailed policies and procedures covering elements in the 
Safety. Health and Environmental Program. The Safety and Health Manager will:

■ B e responsible for the development, implementation, oversight and enforcement o f  the SSHP.
■ Conduct initial site-specific training.
■ Be present onsite during the first day o f remedial activities at the startup o f  each new major phase.
■ V isit the site as needed and at least once per month for the duration o f  activities, to audit the effectiveness o f

the SSHP.
■ B e available for emergencies.
• Provide onsite consultation as needed to ensure that the SSHP is fully implemented.
* Coordinate any modifications to the SSHP with the Site Superintendent, the SSHO, and the Resident Engineer.
■ Provide continued support for upgrading/downgrading o f the level o f personal protection.
■ Be responsible for evaluating air monitoring data and recommending changes to engineering controls, work 

practices, and PPE.

2.6 C e r t i f i e d  I n d u s t r i a l  H y g icn is t

Under direction o f  the Safety and Health Manager, the CEH will assist in the developm ent, implementation and 
enforcem ent o f  the Site Specific Safety and Health Plan, provide consultation, review  air monitoring data, and 
assist in safety audits and document review.

2.7 O c c u p a t i o n a l  P h y s ic ia n

Under the direction o f  the Safety and Health Manager, the Occupational Physician w ill be responsible for the 
determination o f  medical surveillance protocols and for review o f  exam ination/test results performed in 
com pliance w ith 29 CFR 1910.120(f), and 1926.53(f). The Occupational Physician will provide the Safety and 
Health M anager with a written opinion o f each em p loyee’s ability to perform hazardous remedial work.

2.8 S i te  S a f e t y  a n d  H e a l th  O f f ic e r  (S S H O )

Under the direction o f  the Safety and Health Manager, the SSHO shall be responsible for the implementation o f  
this SSHP and for the daily coordination o f  safety activities with the Project Superintendent to ensure that the 
planned work objectives reflect adequate safety and health considerations. The SSH O  will submit to the 
Resident Engineer the Certificates o f W orker/Visitor Acknowledgements for site personnel prior to initial entry 
into a contam ination reduction or exclusion zone. He will maintain a com plete copy o f  this plan (and its 
supplem ents and addenda) at the site during all field activities and assure that all workers and visitors arc 
familiar with it. He w ill perform site-specific training and briefing sessions for em ployee(s) prior to the start o f  
field activities at the site and a briefing session each day before starting work, f ie  w ill oji.s-. '*-■ < ; C V C gy, 
proper use and maintenance o f  specified personal protective equipment, decontamination, and othra wafcty mix 
health equipment. He will maintain a high level o f  safety awareness among team members and communicate 
pertinent matters to them promptly. The Site Safely and Health Officer will:

■ A ssist and represent the Safety and Health Manager in on-site training and the day-to-day on-site 
im plem entation and enforcement o f  the accepted SSHP.

" Be assigned to the site on a full time basis for the duration o f intrusive activities. The SSHO will have no 
duties other than Safety and Health related duties.

H ow land H ook M a rin e  Term inal Demolition tV. Remediation Projeet
S ite  Safety and  H ea lth  Plan
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■ H ave the authority to ensure site com pliance with specified safety and health requirements, Federal, state 
and OSH A regulations and all aspects o f  the SSHP. This includes, but is not limited to: activity hazard 
analyses, air monitoring; use o f  PPE, decontamination site control; standard operating procedures used to 
m inim ize hazards; safe use o f  engineering controls; the emergency response plan; confined space entry
procedures; spill containment program; and preparation o f  records. This will be accom plished by
perform ing a daily safety and health inspection and documenting results on the D aily  Safety Inspection 
Log.

■ Stop work activities if unacceptable health or safety conditions exist, and take necessary action to re­
establish  and maintain safe working conditions.

■ Consult and coordinate any m odifications to the SSHP with the Safety and Health Manager, and the Site 
Superintendent,

■ Conduct accident investigations and prepare accident reports.
■ R ev iew  results o f  daily quality control inspections and document safety' and health findings in the Daily

Safety Inspection Log.
■ Coordinate with Site Management and the Safety and Health Manager, recommend corrective actions for 

identified deficiencies and oversee the corrective actions.

2.9 S u b c o n t r a c t o r s

Subcontractors utilized during remedial activities at the Howland Hook Marine Terminal Project are covered by 
this SSH P and will be provided a copy o f  the plan prior to commencing work. The Conti SSIIO  will verify that 
subcontractor em ployee training; medical clearance, and respirator fit test records are current and w ill monitor 
and enforce com pliance with the established plan and standard operating procedures. A s with all site 
personnel, subcontractors will be briefed on the provisions o f  this plan and attend all daily toolbox and weekly 
safety m eetings.

Conti w ill continually monitor a subcontractor’s safety performance. Conti w ill observe subcontractors for 
hazards or unsafe practices that are both readily observable and occur in common work areas. The SSHO will 
note subcontractor work practices on the daily Safety and Health report. If non-com pliance or unsafe 
conditions or practices are observed, the subcontractor safety representative w ill be notified  and corrective 
action w ill be required. The subcontractor will determine and implement necessary controls and corrective 
actions. If repeat non-compliance/unsafe conditions are observed, the subcontractor will be required to stop 
affected work until adequate corrective measures are implemented.

3.0 H A Z A R D / R I S K  A N A L Y S IS

Hazardous material sites can cause a multitude o f  health and safety concerns any o f  which can result in serious 
injuries and/or illnesses o f  workers. Some hazards are a function o f  the physical, b iological or chemical nature 
o f the site itself. Others are a direct result o f  the construction being done. Based upon the information 
provided regarding the primary historical uses o f  the property and the knowledge o f  the current conditions, the 
overall Safety and Health hazard assigned to the contemplated activities at the Site v, T pem uned r:o be low  to 
moderate.

3.1 S cop e o f  W ork

The scope o f  work for Work Order No. 1 includes the demolition and removal o f  eight (8) structures, including 
buildings, associated foundations, pits and equipment within the. buildings. Utility disconnection, removal and 
disposal and site restoration are also included in this work order. The buildings involved in this work order are 
# ’s 1A, IB , 5, 12, 13, 16, 17 and 20. All existing pipes, subsurface structures, building materials, pavement ami

Howland H ook M arine  Term inal Demolition  <C Rem ediation Project
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m iscellaneous materials removed during the course o f  this project shall be legally disposed o f  o f f  the project 
site in accordance with the Port Authority o f  NY & N.l contract specification section 02050. This project also 
included the removal and proper disposal o f  Asbestos containing and hazardous materials. This work was all 
com pleted before the demolition phase o f  Work Order # 1 began.

Before each building is demolished, the existing utility connections will be located and terminated. This 
process will require test-pitting locations for finding the existing pipes and then capping those pipes. The 
excavation for these pits will average 4 ’ to 6 ’ in depth and 8 ’ to 10’ in width.

Each building will then be razed to ground level by use o f  a PC 1000 Excavator with a large 6-yd bucket. Once 
the building has been brought to the ground, the PC 1000, along with a PC400 with a grapple attachment, will 
sort through the debris material and create separate p iles for each type o f  material found. The steel pile will be 
sorted through with the PC400 w/grapple and placed into containers according to the grade o f  steel present. 
This steel w ill be sent to an outside scrap yard for recycling. Laborers will cut the longer pieces with a burning 
torch on the ground. Any w'ood found in the debris will be placed into a separate container and sent out to be 
pulverized. The masonry pile will be separated into concrete and brick and this also will be loaded into 
containers to be sent out to an outside source for recycling. No demolition debris w ill be kept on site.

Once the buildings are razed and the debris removed from the slab, the process o f  rem oving the slabs and 
foundations will begin. First, a combination hoe with a 2 ’ bucket will excavate along the foundation to an 
average depth o f  4 ’ and cast the soil to the outside perimeter o f the building. The PC 400, now with a hydraulic 
impact hammer attachment, will break up sections o f  the floor slab, as needed, for the PC 1000 to remove and 
cast o ff  to the side o f  the building. This material, as w ell as any foundation material, w ill be kept separate from 
other concrete material while awaiting the results o f  soil testing from the areas around the location where this 
material was removed. Once the slab is removed, the foundations will be removed by use o f  the PC 1000 being 
sure to m inim ize any ground disturbance. This concrete material is expected to remain on site until such time 
that it can be determined to be free o f  any harmful contaminates, at which time it w ill be broken into 2 ’ sections 
to be sent for recycling.

The excavated material from the foundation removal process is expected to be used to backfill the locations o f  
foundation removal provided that it is determined to be suitable material. Should this material be found to be 
unsuitable, it will be trucked to an on-site stockpile location to be selected by the PA N  YNJ for testing and off- 
site disposal. It will be placed on a layer o f  suitable plastic liner material (min. 6 mil plastic sheeting) and 
covered with haybale burms around the perimeter to maintain any water run-off. This material would remain 
on site until an approved disposal site and methods have been selected by the PANYNJ.

3.2 A c t iv i ty  H a z a r d  A n a ly s i s

Conti has developed an Activity Hazard Analysis (A H A ) for major phase o f  work during the Howland Hook 
Marine Terminal remedial activities. A major phase o f  work is defined as a an operation involving a type o f  
activity presenting hazards not experienced in previous operations or where a new  subcontractor or work crew 
is to perform the specified phase. The analysis w ill define the activity being performed and identify the 
sequence o f  work, the specific hazards anticipated, and the control measures to be im plemented to eliminate or 
reduce each hazard. Refer to Attachment 1 - “A ctivity H azard Analysis”. An A H A  shall also be prepared 
when new  tasks are added, job situations change, or when it becomes necessary to alter safety requirements. 
Work will not proceed on a particular task/work area until the AHA. has been reviewed and a preparatory 
m eeting has been conducted. General hazards associated with remedial activities are described below

H owland H ook M arine Term inal Demolition A’ Remediation Project
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A preparatory m eeting will be conducted by the SSHO for site personnel prior to their initiating any new or 
differing site activities. At the preparatory m eeting, the SSHO will ensure that site personnel are 
knowledgeable o f  the SSHP and understand the hazards and controls o f the activity to be performed.

3.3 H a z a r d s

The follow ing potential hazards may be encountered during remedial activities at the H owland H ook Marine 
Terminal Project.

3.3.1 P h y s i c a l  H a z a r d s

Potential safely hazards include electrical, heavy equipm ent/ vehicle traffic; material handling, hot work, and 
hand and power tools. Safety hazards associated with the project are presented below.

3.3.1.1  E l e c t r i c a l

During activities on the project heavy equipment w ill be operating in the vicinity o f  an overhead electrical line 
adjacent to the access road. Equipment Operators w ill be instructed to keep their distance from overhead 
electrical lines. Pleavy equipment may not work any closer to an overhead electrical line than the 10 Feet. This 
distance w ill vary according to voltage the greater the voltage, the greater the clearance between any part o f  the 
equipment and the power line Refer to Table 1 - M inim um  C lea ra n ce  From Energized Overhead Electrical 
Lines. When required, a spotter will be utilized to maintain a safety distance between equipm ent and overhead 
wires. The basic rule is "Don’t locate equipment in a position where it can com e in contact with overhead 
power lines." M aintain the required distance from the lines. Overhead Electrical power lines w ill be considered 
energized unless the person owning such line or operating officials o f  the electrical utility supplying the line 
assures that it is not energized and it has been visib ly grounded.

Table 1 r Minimum Clearance From Energized Overhead Electrical Lines * , <>--
N om inal System Voltage Minimum Rated Clearance

0 to 50 kV 10 Feet (3 in)
51 to 200 kV 15 Feet (4.5 m)

201 to 300 kV 20 Feet (6 m)
3001 to 500 kV 25 Feet (7.5 m)
501 to 750 kV 24 Feet (10.5 m)

751 to 1000 kV 31 Feet (13 .5) .//.

There are various m eans o f  insulating the wires, as well as barriers and alarms that may be available to reduce 
the risk o f  injury to workers, but the use o f  such devices does not change the requirements o f  any other 
applicable standards or laws. In addition, these and other measures (such as grounding the equipment itself) 
may not be fully effective  but may create a false sense o f  security. Only the utility com pany i.s authorized to de­
energize, insulate or handle the lines. No one else may attempt these operations.

Electrical equipm ent used on-site may also pose, a hazard to workers. Whenever possib le Conti will use low- 
voltage equipm ent with ground-fault interrupters and watertight, corrosion-resistant connecting cables to help 
minimize this hazard. Li addition, lightning is a hazard during outdoor operations, particularly for workers 
handling metal containers or equipment. In the event o f  an electrical stomp all operations will cease for the. 
duration o f  the storm.

H owland Hook M arine  Term ina l Demolition Remediation Project
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No em ployee shall be permitted to work in the proxim ity o f any part o f an electrical pow er circuit unless the 
person is protected against electric shock by de-energizing the circuit and grounding it, or it has been locked 
and tagged out. These procedures will be utilized when work has lo be performed on energized equipment.

All electrical w iring and equipment shall be intrinsically safe for use in potentially exp losive environments and 
atmospheres. Ground-fault circuit interrupters are standard for use at the site.

F o r  d e ta i le d  e le c tr ic  s a fe ty  p ro ced u re s , re fe r  to S O P  40  -  E le c tr ic a l P ro ced u res  in  th e  C o n ti  S a fe ty ,  H e a lth  
a n d  E n v ir o n m e n ta l  P ro g ra m  a n d  P ro ced u res M a n u a l .

3.3 .1 .2  H e a v y  E q u i p m e n t / V e h i c l e  T ra f f ic

Considerations for controlling the movement o f  personnel and equipment in a construction area are vitally 
important to any project, as injuries may occur w hile working with or adjacent to such equipment. This 
category includes all operations, which utilize m oving heavy equipment: excavators, loaders, graders, dozers, 
and trucks. Conti will take every precaution necessary to ensure the safety o f  the residents and the on-site 
personnel during traffic movement operations.

All workers w ill adhere to all applicable standards and regulations while operating heavy equipm ent at the site. 
Operators will be trained and experienced in the use and maintenance o f  the equipment they are operating. 
Equipment will be inspected on a daily basis to identify any wom  parts, and/or unsafe conditions. Inspections 
will be docum ented using the Equipment Checklist, refer to A tta c h m e n t 3  -  S a fe ty  a n d  H e a l th  F o r m s .  Any 
unsafe equipm ent w ill be removed from service until safety defects can be corrected. Equipment operators will 
not leave their m achine unattended while it is running. Each piece o f  equipment will be equipped with a 5 lb 
ABC fire extinguisher. No vehicles or equipment will be operated in a careless or unsafe manner. Personnel 
will wear high visib ility  reflective vests when working around equipment/vehicles. A ll personnel will stay a 
minimum o f  4 ft clear o f  the operational area o f  the equipment.

During remedial activities, it is often necessary to have a worker direct the operator. In these cases, close  
communication between the operator and the laborer is o f  critical importance. One designated person will give 
signals to the operator o f  both equipment and vehicles in the work area. Workers should not take any action 
unless they have made eye contact with the operator and clearly communicated their .intentions. In addition, all 
machines are equipped with back-up alarms, which are checked daily and repaired im m ediately. Truck traffic 
will be controlled by a flagger/spotter, as required.

Maintenance and inspection o f vehicles and heavy equipment is a vital part o f the overall safety program. Conti 
has a fully staffed equipment maintenance shop that handles all preventative and overhaul work forou r entire 
vehicle and equipment fleet. As part o f the preventative maintenance, all equipment is checked for properly 
functioning safety devices (e.g., backup alarms, brakes, lights, fire extinguishers, etc.) Before each piece o f  
equipment leaves the shop it must pass a safety checklist. All rental equipment is subjected to a similar inspection 
when delivered to the job site. Any piece o f  rental equipment that fails the inspection m ust.be repaired by the 
vendor before it is accepted for use. In addition, all equipment is inspected in the field prior i:o the start o f  each 
day’s activities. If a superintendent, operator, or safety officer detects a defect, a properly qualified mechanic is 
dispatched from the shop to make the repairs on-site.

F o r  d e ta ile d  h e a v y  e q u ip m e n t/v e h ic le  tr a ff ic  s a fe ty  p ro c e d u r e s , re fe r  to S O P  3 0  -  M o to r  V e h ic le  a n d  
M e c h a n ic a l  E q u ip m e n t  in  th e  C o n ti S a fe ty , H e a lth  a n d  E n v ir o n m e n ta l  P ro g ra m  a n d  P ro c e d u r e s  M a n u a l .
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3.3 .1 .3  M a t e r i a l  H a n d l i n g

Various materials and equipment may be handled manually during, project operations. Care should be taken 
when lifting and handling heavy or bulky items to avoid back injuries. The follow ing fundamentals address the 
proper lifting techniques that are essential in preventing back injuries:

■ The size, shape, and weight o f  the object to be lifted must first be considered. M ultiple em ployees or the 
use o f  m echanical lifting devices are required for heavy objects.

■ The anticipated path to be taken by the lifter should be considered for the presence o f  slip, trip, and fall 
hazards.

■ The feet shall be placed far enough apart for good balance and stability (typically shoulder width).
■ The worker shall get as close to the load as possible. The legs shall be bent at the knees.
* The back shall be kept as straight as possible and abdominal muscles should be tightened.
* Tw isting m otions should be avoided when performing manual lifts.
* To lift the object, the legs are straightened from their bending position.
■ A worker shall never carry a load that cannot be seen over or around.

When placing an object down, the stance and position are identical to that for lifting. The legs are bent at the 
knees and the object lowered. When two or more workers are required to handle the same object, workers shall 
coordinate the effort so that the load is lifted uniformly and that the weight is equally divided between the 
individuals carrying the load. When carrying the object, each worker, if  possible, shall face the direction in 
which the object is being carried. In handling bulky or heavy items, the follow ing guidelines shall be followed  
to avoid injury to the hands and fingers:

■ A firm grip on the object is essential; leather gloves shall be used if necessaiy.
■ The hands and object shall be free o f  oil, grease, and water which might prevent a firm grip, and the fingers 

shall be kept away from any points that could cause them to be pinched or crushed, especially when setting 
the object down.

■ The item  shall be inspected for metal slivers, jagged edges, burrs, and rough or slippery surfaces prior to 
being lifted.

F o r  d e ta i le d  M a te r ia l  H a n d lin g  p ro c e d u r e s , r e fe r  to  S O P  29  -  M a te r ia l H a n d lin g , S to r a g e , Use & D isp o sa l  
P r o c e d u re s  in  th e  C o n ti S a fe ty , H e a lth  a n d  E n v ir o n m e n ta l  P ro g ra m  a n d  P ro c e d u re s  M a n u a l .

3 .3 .1..4 H a n d  a n d  P o w e r  T oo ls

Hand and power tools are used for various site activities. Procedures for using hand and power tools are as 
ollows:

Persons using power tools shall be trained in their use.
Ground Faults must be present on all electrical tools.
Only tools in good condition shall be used.
Tools shall be kept clean.
Guards and shields shall be kept on all tools.
Air couplings shall be secured.
Non-sparking tools shall be used in hazardous areas.
Proper eye protection is critical when using power tools. At a minimum, safety glasses w ill be required 
during site operations. Where appropriate, Juil-face shields will be utilized in addition to the glasses.

F o r  d e ta i le d  H a n d  a n d  P o w e r  T o o l sa fe ty  p r o c e d u r e s , r e fe r  to  S O P  25  -  H a n d  a n d  Pt/>wer T o o k  O p era tio n  
P ro c e d u re s  in  th e  C o n ti S a fe ty , H e a lth  a n d  E n v ir o n m e n ta l  P rogram  a n d  P ro c e d u re s  M a n u a l.
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3 .3 .1 .5  N o ise

N oise is found during remedial activities in such operations as transportation o f  materials and operation o f  
heavy construction equipment. Noise has been defined as unwanted sounds. The human car can tolerate a 
certain amount o f  sound without any harmful effects. The OSHA standard allow s 90 dB ( A) for a full 8 hours 
and for a lesser time when the levels exceed 90 db (A). It is usually safe to assume that if  you need to shout to 
be heard at arms length, the noise level is at 90 dB (A) or above. Personnel operating or working around 
construction equipment or power tools will utilize hearing protection. Based on the nature o f  activities to be 
performed on site, the use o f  heavy equipment, power tools and other noise producing devices. Conti personnel 
are enrolled in a Hearing Conservation Program that meets the requirements o f  O SH A regulation 29 CFR  
1910.95 as part o f  our Medical Surveillance Program. OSHA requires em ployee to be part o f  a Hearing 
Conservation Program when their exposure is 85 dB (A ) or above.

Based upon. Conti's past experience, it is known that the noise levels emanating from the operation o f  the heavy 
equipment often exceed what is allowable for worker exposure. Consequently, equipment operators and 
personnel working near the equipment arc required to wear hearing protection. Conti will provide hearing 
protection to all site personnel. Additionally, to verify personnel exposure Conti will perform should level 
measurements during remedial activities.

3 .3 .1 .6  E x c a v a t i o n

The hazard associated with excavation is low to moderate. In general, the hazards encountered during soil 
excavation are: cave in o f  excavation sides with possible burial or crushing o f  workers. Causes o f  cave ins may 
include: (a) absence o f  shoring, (b) nnsjudgment o f  stability, (c) defective shoring, and (d) undercut sides. 
Other potential hazards are: falling during access/egress, while monitoring or dismounting equipment, or 
stumbling into excavation. An overhead hazard can result from material, tools, rock, and/or soil falling into the 
excavation. Flammable atmospheres may also be encountered in excavation.

During excavation chemical/hazardous substance may be encountered. Potential chem icals o f  concern are 
addressed in Section 3.3.2 Chemical Hazard and Attachment 2 -  Material Safety Data Sheets.

Conti w ill provide adequate shoring or sloping o f  sides o f  the excavation. Excavation/trenches will be 
inspected daily for changing conditions. Air monitoring for airborne contaminants shall be performed in areas 
where contaminated soils are encountered.

Excavation sp oils w ill be directly loaded into transportation containers or stockpiled and covered at a 
designated area away from the work area. Excavation/trenches, regardless o f  the depth or width, shall be 
barricaded. The use o f  raised berms, caution signs and caution tape will be instituted to protect both the public 
and other personnel on the site. The excavation area will be delineated with caution tape during operations and 
barricaded/secured with safety fence at the end o f  each workday. Adequate means o f  exit, such as ladders, 
steps, ramps or other safe means o f  egress, will be provided and be within 25 feet o f  lateral travel.

Where personnel are required to enter excavations over 4 ft) in depth, sufficient stairs, ramps, or ladders will be 
provided to require no more than 25 ft. o f  lateral travel. At least Iwo means o f  exit shall be provided for 
personnel working in excavations, where the width o f  the excavation exceeds 100 ft, two or more means o f exit 
shall be provided on each side o f  the excavation.

F o r  d e ta i le d  E x c a v a tio n /T r e n c h in g  sa fe ty  p r o c e d u r e s ,  r e fe r  to  S O P  3 7 -  T r e n c h in g  a n d  E x c a v a tio n  
P ro c e d u re s  a n d  S O P  3 9  -  O ne ca ll D a m a g e  P re v e n tio n  S y s te m  in th e  C o n ti  S a fe ty , H e a lth  a n d  
E n v ir o n m e n ta l  P ro g ra m  a n d  P ro ced u res M a n u a l .
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3.3 .1 .7  S l ip /T r ip / I - I i t /F a l l

Slip/trip/hit/fall injuries are the most frequent o f  all injuries to workers. They occur for a w ide variety of 
reasons, but all injuries can be prevented by the follow ing prudent practices:

■ Spot-check the work area to identify hazards.
■ Establish and utilize a pathway, which is most free o f  slip and trip hazards.
■ Beware o f  trip hazards such as wet floors, slippery floors, and uneven surfaces or terrain.
■ Carry only loads, that you can see over.
■ Keep work areas clean and free o f  clutter, especially in storage rooms and walkways.
■ Com m unicate hazards to on-site personnel
" Secure all loose clothing, ties, and remove jew elry while around machinery.
■ Report and/or remove hazards;
■ Keep a safe buffer zone between workers using equipment and tools.
• Workers must take particular care when walking on the geotextile-working mat.

F o r  d e ta i le d  S l ip /T r ip /H i ts /F a l ls  p re v e n tio n  p ro c e d u r e s , r e fe r  to S O P  2 0  -  F a ll P r o te c t io n  P r o g r a m , S O P  2 7  
S ta irw a y s  a n d  L a d d e r  a n d  S O P 3 6  S ig n s , S ig n a l in g , T ags, a n d  B a rr ic a d e  P ro c e d u re s  in  th e  C o n ti  S a fe ty , 
H e a lth  a n d  E n v ir o n m e n ta l  P ro g ra m  a n d  P ro c e d u re s  M a n u a l .

3 .3 .E 8  H e a t  S t r e s s

Heat stress may be a hazard for workers wearing protective clothing even if  the temperature is moderate. The 
same protective materials that shield the body from chemical exposure prevent heat and moisture from 
dissipating. Personal protective clothing can therefore create a hazardous condition. Depending on the ambient 
temperature and the work being performed, heat stress can occur very rapidly - within as little as 15 minutes.

In its early stages, heat stress can cause discomfort and inattention, resulting in impaired functional abilities that 
can threaten the safety o f  both the individual and his co-workers. Personnel will be instructed to recognize the 
symptoms o f  the onset o f  heat stress. While it is not anticipated that heat stress monitoring will be required for
this project, the SSH O  may periodically check all personnel working in thermal stress areas to ensure that the
symptoms are recognized. Frequency o f heat stress monitoring and checks for symptoms o f  heat stress will 
increase with rises in air temperature, humidity, and the degree o f  exposure to high temperature areas.

An ambient temperature o f  72.5° F when workers are in Level C or higher, will be used as an action level to 
implement pulse m onitoring, oral temperatures and administrative controls, including rest breaks and work 
rotation, to prevent em ployees from experiencing heat-related health effects including w eight loss. The 
guidance for workers wearing permeable clothing is specified in the current version o f  the American 
Conference o f  Governmental Industrial Hygiemsts' (ACGIH) Threshold Limit Values for Heat Stress. If actual 
Clothing differs from the ACGIH standard ensem ble in insulation value and/or wind and vapor permeability, 
changes should be made to the monitoring requirements and work rest period to account for i 
Tab le  2  -  “F r e q u e n c y  o f  P h ysio lo g ica l M o n i to r in g ” provides the suggested frequency o f  physiological 
monitoring for fit and acclimatized workers.

The follow ing parameters should be used when monitoring workers:

H e a r t ra te  - C o u n t  the rad ia l  pu lse  as early as p o ss ib le  in the  re s t  per iod  to ensure a m o r e  a c c u ra te  reading. If  
the heart rate exceeds 110 beats per minute at the beginning o f  the rest period, shorten the next work cycle by 
one-third and keep the rest period at the same length. If, at the end o f  the f o l l o w i n g  work period, the hearf rate 
still exceeds 110 beats per minute, shorten the work period again by one-third.

Howland H ook M arine Term ina l D emolition  tic Remediation Project
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T a b le  2 - F r e q u e n c y  o f  P h y s io lo g ic a l  M o n i to r i n g

Adjusted Temperature Calculation Normal Work Clothing Impermeable Clothing
90 F (32.2 C) or above After each 45 minutes o f  work After each 15 m inutes o f  work

87.5 - 90.0 F (30.8 - 32.2 C.) After each 60 minutes o f  work After each 30 m inutes o f  work
82.5 - 87.5 F (28.1 - 30.8 C) After each 90 minutes o f  work After each 60 m inutes o f  work

77.5 - 82.5 F (25.3 - 28.1 C) After each 120 minutes o f  work After each 90 m inutes o f  work
72.5 - 77.5 F (22.5 - 25.3 C) After each 150 minutes o f  work After each 120 m inutes o f  work

Oral Temperature - The utilization of oral temperature applies to the time immediately after the worker leaves 
the contamination reduction zone. Using a clinical thermometer, take the temperature for three m inutes. If the 
oral temperature exceeds 99.6 F (37.6 C), shorten the next work cycle by one-third, without a change h; me rest 
period. If the oral temperature still exceeds 99.6 F (37.6  C) at the end o f  the following work period, shorten the 
next work cycle by one-third. Do not permit a worker to perform duties requiring a sem iperm eable or 
impermeable garment if  the oral temperature exceeds 100.6 F (38.1C). Ear canal readings are a valid method to 
monitor the temperature o f  workers who remain in the contamination reduction zone.

The oral temperature shall not exceed 100.4° F. If an employee's pulse rate exceeds the m aximum  age-adjusted 
heart rate (0.7(220-A.GE)), and/or the oral temperature exceeds 100.4° F, the em ployee shall be required to stop 
work and rest at the work site or move to an air-conditioned room after proper decontamination. The affected 
em ployee may be allow ed to return to work after his/her pulse rate has dropped below  100 beats per minute. 
The SSHO in consultation with the affected em ployee, and medical personnel if  necessary, shall detennine 
whether an em ployee is ready to return to work. Fluids shall be provided and rest breaks w ill be taken. The 
frequency o f  breaks will increase with the temperature. Such things as cooling vest; portable fans and breaks in 
air-conditioned areas shall be used if necessary.

When practicable, the most labor-intensive tasks should be carried out during the coolest part o f  the day. If 
necessary, a work/rest regimen will be instituted. The work/rest regimen consists o f  alternating periods o f  work 
and rest. The duration o f  these alternating periods w ill depend on the environmental conditions at the job site, 
i.e., the Wet Bulb Globe Temperature, duration and type o f  activities performed.

A worker who becom es irrational or confused or collapses on the job should be considered a heat stroke victim, 
and m edical help should be called immediately. Early recognition o f symptoms and prompt emergency 
treatment is the key to aiding someone with heat stroke. W hile awaiting the ambulance, begin efforts to cool the 
victim down by performing the following:

■ M ove the victim  to a cooler environment and rem ove outer clothing.
* W et the skin with water, and fan vigorously or repeatedly apply cold packs or im merse the victim in a 

tub o f  cool (not ice) water.
■ If no water is available, fanning will help promote cooling.

Any individual show ing susceptibility to heat stress w ill be referred to a physician for evaluation. In addition, 
the use o f  prescription drugs can also contribute to the effects o f  heat stress and will be considered during the 
assignment o f  work.

Cool (50°-60°F) water or a sport drink, such as Gatorade will be made available to workers and encourage them 
to drink small amounts frequently, e.g., one cup every 20 minutes. Ample supplies o f  liquids w ill be placed 
close to the work area.

Howland H ook M arine Term inal Demolition A Remediation Project
Site Safety and  H ealth Plan
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F o r  d e ta i le d  H e a t  S tr e s s  p re v e n tio n  p ro c e d u re s , r e fe r  to  S G P  2 6  -  H e a t a n d  C o ld  S tr e s s  M a n a g e m e n t  in  th e  
C o n ti S a fe ty ,  H e a lth  a n d  E n v ir o n m e n ta l  P ro g ra m  a n d  P ro c e d u re s  M an u a l.

3.3 .1 .9  C o ld  S t r e s s

Cold injury (frostbite and hypothermia) and impaired ability to work are hazards to persons working outdoors in 
low temperatures at or below  freezing. Extreme cold for a short time may cause severe injury to exposed body 
surfaces (frost nip or frostbite), or result in profound generalized cooling (hypothermia). Areas o f  the body 
which have high surface area-to-volume ratio such as fingers, toes, and ears, are the most susceptible to frost 
nip or frostbite.

Two factors influence the development o f  a cold weather injury: ambient temperature and the velocity o f  the 
wind. Wind chill is used to describe the chilling effect o f  moving air in combination with low  temperature. As 
a general rule, the greatest incremental increase in wind chill occurs when a wind o f  5 mph increases to 10 mph. 
Additionally, water conducts heat 240 times faster than air. Thus, the body cools suddenly when chemical- 
protective equipm ent is removed if  the clothing underneath is perspiration soaked. The w indchill factor is the 
cooling effect o f  any combination o f  temperature and wind velocity or air movement. T a b le  3  -  W in d c h ill  
In d e x  should be consulted when planning for exposure to low temperatures and wind. The windchill index 
does not take into account the specific part o f  the body exposed to cold, the level o f  activity, which affects body  
heat production, or the amount o f  clothing being worn.

’  ̂ T a b l e  3 - W i n d  C h i l l  I n d e x  ’ - 4

Wind
(m p h )

A ctu a l  T em p era tu re  (° F)
35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25

E qu iva len t T em pera tu re  (° F)

5 31 25 19 13 7 1 -5 - 1 1 -16 -22 -28 -34 -40
10 27 21 15 9 3 -4 -10 -16 -22 ' - 2 8  ■ -35 ' * '-41 ' 241
15 25 19 13 6 0 -7 -13 ”-'19 -26 -32 - - " -3 9 "-45 ' *-51-*
20 24 17 11 4 -2 -9 -15 *-22 > '-29 T-35 * -42 v AT48 " v _ 5 5  -

25 23 16 9 3 -4 -11 -17 -2 4  ‘ -31 ' - 3 7 -44 * ‘*-51 T -58 W

30 22 16 8 1 -5 -12 -19 ‘-26 * , -33- -39 ' • -46 -53 ' J- -60

35 21 14 7 0 -7 -14 '-21 - -27 v --34. -41 T, -48 - -55 ' -62
40 20 13 6 -1 -8 -15 -22 -29 *-36 -42 - -50 -64

W in d  C h ill ( ° F )  = 35.74 + 0.6215T - 35.75(V0.16) + 0.4275T(V0.16)
T  = Air Temperature ( °F )
V  = W ind Speed (m ph)

- F rostbite occurs in  15  m in u te s  or leSSt -

When practicable, the most sedentary tasks should be earned out during the warmest part o f  the day. i f  
necessary, a light-work rotation schedule should be instituted or the work area heated. H eavy work that will 
cause heavy sw eating that will result in wet clothing must also be monitored. The work/rest regimen consists o f  
alternating periods o f  work and rest. The duration o f  these alternating periods will depend on the eTsvirynmcstai 
conditions at the job site, i.e., the Wind Chill Temperature, duration and type o f activities performed.

Table 4 - M a x im u m  D a ily  T im e  L im its  f o r  E x p o s u r e  a t L o w  T em p era tu res  gives the recom m ended time limits 
for working in various low temperature ranges.
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T a b l e  4  - M a x i m u m  D a i ly  T im e  L i m i t s  f o r  E x p o s u r e  a t  L o w  T e m p e r a t u r e s

T e m p e r a t u r e  R a n g e  (F) M a x i m u m  D aily  E x p o s u r e
30 to 0 No limit, providing that the person is properly clothed.
0 to -30 Total work time: 4 hours. Alternate 1 hour in and 1 hour out o f  the low- 

temperature area.
-30 to -70 Two periods o f  30 minutes each at least 4 hours apart. Total low  

temperature work time allowed is 1 hour.
-70 to -100 Maximum perm issible work time is 5 minutes during an 8-hour working 

day. At these extreme temperatures, com pletely enclosed headgear, 
equipped with a breathing tube running under the clothing and down the leg 
to preheat the air, is recommended.

T ab le  -  5 W o r k /W a r m -u p  S c h e d u le  applies to any 4-hour work period with moderate to heavy work activity, 
with worm-up periods o f  ten (10) minutes in a warm location and with an extended break (e.g ., lunch) at the end 
o f the 4-hour period in a warm location. For light-to-moderate work (limited physical movement): apply 
schedule one step lower. For example, at -35° C (-30° F) with no noticeable wind, a worker at a job. with little 
physical m ovem ent should have a maximum work period o f  40 minutes with 4 breaks in a 4-hour period.

T a b le  5 - W o r k / W a r m - u p  S c h e d u le  ,

Air Temperature - 
Sunny Sky

No Noticeable 
Wind

5 mph Wind . 10 mph wind 15 mph wind 20 mph wind

°C
(approx.)

°F  (approx.)

Max

Work

Period
No. of 

Breaks

Max

Work

Period

No. of 

Breaks

Max

Work

Period

No. of 

Breaks

Max

Work

Period

No. of 

Breaks

Max

Work

Period

No. of 

Breaks

-26° to -28°

oO)OoCD (Norm. Breaks) 1 (Norm. Breaks) 1 75 min 2 55 min 3 40 min 4
-29° to -3 1 ° -20° to -24° (Norm. Breaks) 1 75 min 2 55 min 3 40 min 4 30 min .5
-32° to -34° -25° to -29° 75 min 2 55 min 3 40 min 4 30 min 5 Non-Emergency I 

_ Work S hn' ’
' Cease

At.W'T 
% A*. ̂

-35° to -37° -30° to -34° 55 min 3 40 min 4 30 min 5 Non-Emergency 
Work Should 

. Cease "
-38° to -39° -35° to -39° 40 min 4 30 min 5 Non-Emergency 

Work Should 
>Cease

-40° to -42° -40° to -44° 30 min 5 Non-Emergency 
Work Should 

Cease if
-43° & 
below

-45° & 
below

NomEmergency 
Work Should 

Cease

To guard against cold injuries/workers should wear appropriate clothing and use warm shelters for removing 
personal protective equipment. The personal decontamination trailer w ill be used as a warm sbnlter when 
required. The SSHO may periodically monitor workers' physical conditions, specifically checking for symptoms 
o f  frostbite.

F o r  d e ta ile d  C o ld  S tr e s s  p re v e n tio n  p ro ced u re s , r e fe r  to  S O P  26  -  H e a t a n d  C old  S tr e s s  M a n a g e m e n t  in  th e  
C o n ti S a fe ty ,  H e a lth  a n d  E n v ir o n m e n ta l P ro g ra m  a n d  P ro c e d u re s  M a n u a l.

3.3.1.1.0 F i r e s ,  E x p lo s io n s ,  a n d  H o t  W o r k

If  required the SSH O  will establish areas approved for welding, cutting, and other hot work. !Tx
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(weidm g, burning, cutting, etc.) conducted on-site must com ply with the following Hot Work Procedures. A 
Hot Work Permit shall be obtained from the SSHO, if  required. All personnel shall be protected from welding  
radiation, flashes, sparks, molten metal, and slag. All welding, burning, and cutting equipment shall be 
inspected daily by the operator. Defective equipment shall be tagged and removed from service, replaced or 
repaired, and re-inspected before again being placed in service. All welders shall be properly trained in the safe 
operation o f  their equipment, safe welding/cutting practices, and welding/culting respiratory and fire protection.

Cutting or w elding shall NOT be permitted in the presence o f  explosive atmospheres (mixtures o f  
flamm able/com bustible gases, vapors, liquids, or dusts with air), or explosive atmospheres that may develop  
inside un-cleaned or improperly prepared drums, tanks, or other containers, and equipm ent which has 
previously contained such materials.

Where practical, all combustible material shall be relocated at least 35 feet away from the hot work site. Where 
relocation is impractical, combustibles shall be protected with flame proofed covers or otherwise shielded. At a 
minimum, two fully charged and operable fire extinguishers, appropriate for the type o f  possible fire (10- 
ABC), shall be available at the work area. A fire watch shall be required whenever hot work is performed and a 
minimum o f  30 minutes after hot work is complete.

A hot work permit will be completed by the SSHO, reviewed with personnel who will perform the hot work, 
and posted near the work area. The hot work permit is good only for the date issued and is valid only for the 
eight-hour shift for which it is issued. If at any time during the hot. work operation a change in conditions at the 
work site is.suspected, such as a release o f flammable gases or vapors in the work area, work shall be stopped 
immediately and the SSHO shall be notified. Such work stoppage invalidates the hot work permit, and a new  
permit shall be com pleted after inspections and tests have been performed by the SSHO. R e fe r  to  A t ta c h m e n t  
3 -  S a fe ty  a n d  H e a lth  F o rm s  f o r  th e  H o t IV ork P e rm it.

F o r  d e ta ile d  F ir e  a n d  E x p lo s io n  p re v e n tio n  p r o c e d u r e s ,  r e fe r  to S O P  21 F ire  P re v e n tio n  a n d  P ro tec tio n  
P ro c e d u re s  in  th e  C o n ti  S a fe ty , H e a lth  a n d  E n v ir o n m e n ta l  P ro p ra m  a n d  P ro c e d u re s  M a n u a l .

3.3 .2  C h e m i c a l  H a z a r d s

B ased  upon the inform ation  provided  by the Port A uthority  o f  N Y  &  NJ (D R A F T  D istribution  o f  
S elect M eta ls and S V O C s in S o ils , Sheet E V  0 4  through E V -0 7 ), the chem ical hazards associated  w ith  
site  operations are related to inhalation , in gestion , and sk in  exposure to so il con tam in ated  w ith  H eavy  
M etals and S e m i-V o la tile  O rganic C om pound. P lea se  refer to A t t a c h m e n t  2  -  M a t e r i a l  S a f e t y  D a t a  

S h e e t s .  T he ranges o f  so il contam inant o f  con cern  le v e ls  are described in T a b l e  6  -  C o n t a m i n a n t s  o f  

C o n c e r n .  The greatest potential for exposure to the contaminants o f  concern will be during intrusive activities 
(i.e. building slab dem olition/excavation).

3.3.2.1 E x p o s u r e  R o u t e

A primary exposure route o f  concern at the site is direct contact o f  the skin and eyes with contaminated 
material. Air monitoring, using direct reading instruments, for particulate shall be performed during work 
activities. To protect workers against dermal contact, they will wear specified protective clothing, respirators 
and safety glasses for operations involving potential exposure to hazardous materials. Proper personal 
decontamination procedures will be emphasized during remedial construction activities.

Although ingestion should be the least significant route o f  exposure, em ployees will be made aware o f  ways in 
which this type o f  exposure can occur and methods to avoid such exposure. Deliberate ingestion o f  chemicals i% 
unlikely. Personal hygiene habits that provide a route o f  entry for chemicals will, be restricted. Proper
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decontamination procedures will reduce/eliminate potential o f  ingesting hazardous materials. Site personnel 
will wash their hands, face and other exposed parts o f  their skin before eating or smoking.

T a b le  6 -  C o n t a m i n a n t s  o f  C o n c e r n |
G eneral A r e a C o n t a m i n a n t R a n g e  ( n . g / k ^ Oepiii CG

B a c k g r o u n d
Building 20 Arsenic. 8.5-140 0-4

Chromium 83 0-1.3
Cadmium 1.8 0-1.5
Lead 950 0-2
Merc 1117 0.24 0-1.3
Benzo[b] fluoranthene 2-63 1.7-3.5
1,2 Benzphenanthracene 2.4 2.5-3.5
Phenol 5.5 1.7-1.9
Benzo[a]anthracene 86 1.7-1.9
Benzojk] fluoranthene 22 1.7-1.9
Bcnzo[a]pyrene 44 1.7-1.9
Indenof 1,2,3-cd]pyrcne 19 1.7-1.9

Buildings 12 & 13 Arsenic 8 .8 - 2 0 0-6
Cadmium 2 6-6
Chromium 11 6.5-8
Mercury ' 0 .2 4 - 0 .2 6 0-2/7-8

Building 5 Arsenic 260 0-2
Chromium 15 0-2
Mercury 1 0-2
1,2 Benzphenanthracene 0.53 0-2

Buildings 1A  & IB Arsenic 8 .7 -3 1 0 2-10
Chromium 1 2 -2 4 2-4/14-16
Mercury

COxTO

2-4
1,2 Benzphenanthracene 1.1 2-4
Phenol 1.2 - 3.7 ' 2-8
Benzo[b]fluoranthene 2.5 2-4

Building 16 Chromium 2 2 - 1 3 0 2 .4—4/6-8
Mercury 0.33 6-8
Phenol 0 .2 0 - 0 .3 7 2.4-14

Building .1 7 Arsenic 13-20 8-17
Cadmium 51 12-14
Chromium 16-25 8-17
Mercury 0.47 8-10

1 Phenol 0.1.9 ■?.') .6-] 3/8-17

3.3.2.2  O p e r a t i o n a l  C h e m i c a l s / H a z a r d  C o m m u n i c a t i o n  P r o g r a m

Operational chem icals may be brought to the project-site for use in activities supporting the remedial activities. 
These chem icals are used for fuels in operating heavy equipment, glues for welding pipes, painting, etc. The use 
o f  operational chem icals is regulated by OSHA under the Hazard Communication Standard (29  CFR
1910.1200). M SD Ss for operational chemicals are kept on file in the project office trailer. An inventory list o f

H owland H ook M arino Term inal D emolition  ct Remediation Project
Site. Safety and Health Plan

22



Contract tf l i f t  235.323 Work Order 001 ^

the anticipated operational chemicals (Hazardous Chemical Inventory List) for use at the project will be 
maintained at the site and updated as new  material is received.

3.4 E n g i n e e r i n g  C o n t r o l s

The use o f  engineering controls for the protection o f  personnel is the first means o f  mitigation. This involves 
the elim ination o f  hazards and the isolation o f  the workers from the hazards. Implementation o f  engineering 
controls can reduce the need for personal protective equipment by separating the worker from the contaminated 
material. During remedial activities dust and vapors may be generated. The Site Superintendent and SSHO will 
be constantly alert lo the possibility o f  unacceptable dust and vapor levels.

Control measures will be implemented for all operations where dust is likely to be generated. Potential dust 
concentrations w ill be reduced primarily by careful planning and implementation o f  controls. There are a 
number o f  specific construction practices, which will reduce levels o f  arrbome particulates. These include:

■ . Providing for a m isting spray during excavation activities
■ Applying water on and sweeping haul roads.
■ W etting and smashing equipment and building faces.
■ Spraying mist on buckets during material handling and dumping.
■ Hauling materials in properly tarped or watertight containers.
■ Reducing the active work area surface and limiting the number o f  concurrent operations.
• Regular washing o f  contaminated equipment.

4.0 S A F E T Y  A N D  H E A L T H  T R A I N I N G

Consistent with OSHA's 29 CFR 1910.120 regulation covering Hazardous Waste Operations and Emergency 
Response, all Site personnel who will be performing remedial activities, intrusive sam pling, emergency 
response operations, or come in contact with contaminated material are required to be trained in accordance 
with the standard.

4.1 G e n e r a l  H a z a r d o u s  W a s t e  O p e r a t i o n  T r a i n i n g

Prior to arrival on-site, Conti will be responsible for certifying that the em ployees meet the requirements o f  
preassignment training, consistent with OSHA 29 CFR 1910.120 paragraph (e)(3). Conti w ill provide 
documentation certifying that each general Site worker has received a minimum o f  40 hours o f  instruction o ff  
site, and a minimum o f  three days actual field experience under the direct supervision o f  a trained, experienced 
supervisor. AH personnel must also receive 8 hours o f  refresher training annually. At no time should anyone be 
working on-site without the minimum training requirements. Consistent with OSHA 29 CFR 1910.120 
paragraph (e)(4), individuals designated as Site Supervisors require an additional 8 hours o f  training.

4.2 P r e p a r a t o r y  M e e t in g s

Preparatory m eetings will be conducted by the SSHO for site personnel prior to their initiating any new or 
differing site activities. At the Preparatory m eetings, the SSHO will ensure that site personnel are 
knowledgeable o f  the SSHP and understand the hazards and controls o f  the activity to be performed (review  
Activity Hazard Analysis).

•  —  :____________
H o w la n d  H o o k  I’ f o n n t :  ' t e r m i n a l  D e m o li t io n  & R e m e d ia t io n  P r o je c t
Site. S a je ty  a n d  H e a l th  P la n

23



Contract # H H  235.323 W ork Order 001

C <8 &+i )

4.3 S i te -S p ec i f ic  T r a i n i n g

Prior to com m encem ent o f  onsite field activities, all site em ployees will attend a site-specific safety and health 
training session. This session w ill be conducted by the Site Safety and Health Officer to ensure that personnel 
are familiar with the requirements o f  this Site-Specific Safety and Health Plan. The initial session  w ill consist 
o f the contents o f  this SSHP and specific procedures developed for the project. The SSHO shall also provide 
initial site-specific training for replacement employees.

As a minimum the site-specific training will include:

■ Explanation o f  the Overall Site HASP.
* H ealth  and  S a fe ty  P e rso n n e l  an d  Organization.
• Special attention to signs and symptoms of overexposure to known and suspected site contaminants.
* Health effects o f  site contaminants.
• Air monitoring description.
* Physical hazards associated with the project.
* Selection, use, and limitations o f  available safety equipm ent and proper procedures for its use.
• Personal hygiene and decontamination.
■ Respirator facepiece fit testing.
■ PPE fitting to determine proper size for individuals.
■ Site rules and regulations.
■ Work zone establishment and markings.
■ Site communication and the “Buddy System”.
■ Emergency preparedness procedures.
■ Equipment decontamination.
• Medical monitoring procedures.
■ Review applicable Conti Standard Operating Procedures.
■ Site Specific Hazard Communication.

4 .4  S a fe ty  M e e t in g s

A well-ordered flow  o f  information is essential to a good safety program. Conti, through a program o f  safety 
meetings at all levels, intends to accomplish the goals o f  safety awareness, education, and participation.The 
SSHO shall conduct daily safety meetings with ALL on-site personnel. An opportunity shall be provided for 
em ployees to voice safety-related concerns. The SSHO will submit, a synopsis o f  each m eeting including 
topics covered, safety-related concerns, action items to be addressed, status o f  previous items and a' signed 
attendance list.

4 .5  M o n t h ly  S u p e r v i s o r  S a fe ty  M e e t in g

Monthly Supervisor Safety M eeting will be conducted by ffe: y y l i i j  h- review yuy. U’fevfros., incidents,, feu:-”!;:; 
learned, plan for new  or changed operations, review pertinent aspects o f  appropriate activity hazard analyses, 
establish safe working procedures for anticipated hazards, and provide pertinent safety and health training and 
motivation.

4.6  H a z a r d  C o m m u n i c a t i o n  T r a i n i n g

O SH A’s standard for hazard communication requires that all workers be informed o f  potentially hazardous 
materials used in their work area. Conn provides coii/toyor.:-; with inform ation anti training on hazardous

H owland Hook M arine Term inal D em olition Remediation Project
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chem icals at their work site at the time o f  their initial assignment, annually, and whenever a new chemical is 
introduced into their work site that could present a potential hazard. Personnel are briefed on the general 
requirements o f  the OSHA hazard communication standard and duty-specific hazards by their immediate 
supervisor before they begin any duties on the work site. Personnel transferred from another site are also 
briefed on the duty-specific hazards by their immediate supervisor before they begin any duties on the work 
site.

4.7 E x c a v a t i o n / T r e n c h i n g  C o m p e t e n t  P e r s o n

Supervisoiy and other essential personnel engaged in excavation activities are required to com plete Competent 
Person Training. This training provides knowledge about soil analysis and classification, use o f  protective 
systems and the requirements o f  the OSHA Excavation Standard 29 CFR 192,6.650 -  652, Subpart P.

4.8  F i r s t  A id /C 'P R  T r a i n i n g

At least two site personnel will be required to com plete first aid and cardiopulmonary resuscitation (CPR) 
training and receive the appropriate certification. CPR certification is renewed annually; first aid certification  
is renewed every three years. All first aid/CPR training is American Red Cross-approved or in accordance with 
OSHA standards. Additionally First Aid/CPR qualified personnel received bloodborne pathogen training as 
required by 29 CFR 1910.1030.

5.0 M E D I C A L  S U R V E I L L A N C E  P R O G R A M

The Medical Surveillance Program is designed to track the physical condition o f  em ployees on a regular basis 
as well as survey pre-employment or baseline conditions prior to potential exposures. The Medical 
Surveillance Program is a part o f  the overall Conti Safety and Health program.

5.1 B a s e l in e  M e d i c a l  M o n i t o r i n g

Each em ployee must receive a baseline physical, w hich can be part o f  an annual medical m onitoring program, 
prior to being permitted to enter the Exclusion Zone or Contamination Reduction Zone. The content o f the 
physical has been determined by Conti’s Occupational Physician as suggested by NIOSH/OSHA/USCG/EPA's 
Occupational Safety & Health Guidance Manual for Hazardous Waste Site Activities. The minimum medical 
monitoring requirements for work at the Site is as follow s:

Complete m edical and work histories 
Physical examination  
Pulmonary function tests (FVC and FEVF)
Blood chemistry (CBC & SMAC 24)
Urinalysis with m icroscopic examination.
Audiometric Testing  
Eye examination and visual acuity 
Chest X -R ay (as directed by the Occupational Physician)
Electrocardiogram (as directed by the Occupational Physician)
Other B iological testing as prescribed by the Occupation Physician 
Serum Lead 
Zinc Protoporphyrin

Howland H ook M arine Term inal Demolition & Remediation Project
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The medical surveillance provided to the employee includes a judgment by the medical exam iner o f  the ability 
o f the employee to use either positive- or negative-pressure respiratory protection equipment. Any em ployee  
found to have a medical condition, which could directly or indirectly be aggravated by exposure to these site 
contaminants, or by the use o f  respiratory equipment, w ill not be employed for the project. A copy o f  the 
m edical examination is provided at the employee's request. The em ployees will be informed o f  any m edical 
conditions that would result in work restriction or that would prevent them from wcefring at hazardous 
sites.

5.2 P e r i o d i c  M o n i t o r i n g

In addition to a baseline physical, all em ployees require a physical every 12 months unless the advising  
physician believes a shorter interval is appropriate. The Occupational Physician has prescribed an adequate 
medical evaluation, which fulfills OSHA 29 CFR 1910.120 requirements. The preassignment medical outlined  
above is applicable.

All personnel working on the Site that enter an active Exclusion or Contamination Reduction Zone will verify  
currency (within 12 months) with respect to medical monitoring. Conti w ill obtain a copy o f  the physician's 
written opinion detailing the employee's ability to perform hazardous waste site work.

At termination o f  employment or reassignment t:o an activity or location that does not represent a risk o f  
exposure to hazardous substances, an employee may be required to take an exit physical. If his/her last physical 
was within the last 6 months, the advising medical consultant has the right to determine adequacy and necessity  
o f  an exit exam.

5.3 E x p o s u r e / I n j u r y / M e d i c a l  S u p p o r t

As a follow-up to an injury' or possible exposure above established exposure limits, all em ployees are entitled to 
and encouraged to seek medical attention and physical testing. Depending upon the type o f  exposure, it is 
critical to perform follow-up testing within 24-48 hours. It will be up to the occupation physician to advise the 
type o f  test required to accurately monitor for exposure effects.

Any employee, who develops a time loss illness exceeding one working day, or injury during the period o f  the 
contract, must be evaluated by the occupational physician. A written statement indicating the em p loyee’s 
fitness, signed by the occupational physician must be submitted prior to the em ployee entering the work site.

5.4 M e d ic a l  R e c o r d s

The results o f medical testing and full medical records w ill be maintained in accordance with 29 CFR Part 
1.910.20. A copy o f  the medical certification w ill be kept on the Site for each person entering the 
Contamination Reduction Zone and Exclusion Zone.

6.0 P E R S O N A L  P R O T E C T I V E  E Q U I P M E N T  ( P P E )

This section provides an outline o f  the PPE and guidelines that will be implemented to m inim ize chem ical, 
physical, and biological exposures and accidents during remedial activities. Where engineering controls and job 
hazard analyses do not eliminate all job hazards, em ployees will (where appropriate) wear PPE.

These include items such as. hard hats, face shields, safety goggles, glasses, hearing protection, foot guards, gloves 
etc. The SSI 10 will ensure that equipment selected will meet the following requirements:
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• It will be appropriate for the particular hazard.
■ It will be maintained in good condition.
• It will be properly stored when not in use, to prevent damage or loss.
• It will be kept clean, fully functional and sanitary.
■ Must meet all applicable ANSI standards.

Personal clothing and jew elry can present additional safety hazards. Supervisors will ensure that workers wear 
appropriate clothing, which w ill not interfere with the PPE. All PPE will be selected in accordance with 29 CFR 
1910.132. Conti will provide proper PPE to all em ployees. All protective clothing will be properly used, 
stored, selected, and maintained.

6.1 P P E  H a z a r d  A s s e s s m e n t

Selection o f  the appropriate PPE is a complex process, which should take into consideration a variety o f  factors. 
K ey factors involved in this process are identification o f  the hazards, or suspected hazards, routes o f  potential 
exposure to em ployees (inhalation, skin absorption, ingestion, and eye or skin contact); and the performance o f  
the PPE materials (and clothing seams) in providing a barrier to these hazards. The amount o f  protection 
provided by PPE is material-hazard specific. That is, protective equipment materials will protect w ell against 
som e hazardous substances and poorly, or not at all, against others. In many instances, protective equipment 
materials cannot be found which will provide continuous protection from the particular hazardous substance. In 
these cases, the breakthrough time o f  the protective material should exceed the work duration.

Other factors in this selection process to be considered are matching the PPE to the em ployee's work 
requirements and task-specific conditions. The durability o f  PPE materials, such as tear strength and seam  
strength, should be considered in relation to the employee's tasks. The effects o f  PPE in relation to heal stress 
and task duration are a factor in selecting and using PPE. In some cases layers o f  PPE may be necessary to 
provide sufficient protection, or to protect expensive PPE inner garments, suits or equipment.

The following are guidelines, which Conti Enterprises uses to select PPE. Based on the site characterization 
and analysis performed during the remedial activities, a combination o f  PPE has been selected from the 
different protection levels (i.e., A, B, C, D M odified or D) as being suitable to the hazards o f  the work to be 
performed. Section 3.0 o f  this plan characterizes and analyzes, the chemical and physical hazards, specific 
tasks/operations, routes o f  exposure, and concentrations o f  contaminants. Characteristics, capabilities and 
limitations are summarized in this section.

■ L ev e l  A: The highest level o f  skin, eye, and respiratory protection (Level A  PPE is not anticipated on this 
project).

• L evel B: Should be worn when the highest level o f  respiratory protection is needed, but a lower level o f  
skin protection is needed, compared to that o f  level A (Level B PPE is not anticipated on this project).

■ L ev e l  C : Should be worn when the criteria for using air-purifying respirators are met, and a lesser or the 
same level o f  skin protection is needed, compared to that o f  level B.

■ L eve l  D  M o d i f i e d :  Should be worn when respiratory protection is not warranted but minimal dermal
protection is necessary.

■ L eve l D : Level D  provides minimal protection against chemical hazards. A work uniform consisting o f
coveralls and/or long pants and sleeves may be worn in any area without the potential for significant
respiratory or skin contact hazards.

Personal Protective Equipment alone should not be relied on to provide protection against hazards, but should 
be used in conjunction with guards, engineering controls, and sound work practices.

H ow land Hook M arine Term inal Demolition  <£ Remediation Project
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6.1.1 H e a d  P r o t e c t i o n

All personnel shall wear a hard hat that meets the requirements and specifications in ANSI Safety Requirements 
for Industrial Head Protection Z89.1-1969. Exceptions to this requirement are personnel in the site office and 
rest and eating areas.

6.1 .2  H a n d  P r o t e c t i o n

Outer gloves used on the Site for remedial activities shall be either chemical resistant or general purpose. The 
appropriate glove shall be determined by the SSHO for a specific work task. Chemical resistant g loves shall be 
selected using appropriate chemical degradation guides. Cotton work gloves will be worn when work activities 
require the handling o f  sharp and rough-surfaced objects.

Welder's, g loves or any other special type of gloves are considered outer gloves and are to be worn over inner 
gloves. These special outer gloves shall be stored on-site and shall be disposed o f  properly as PPE waste. Inner 
gloves shall always be chemical resistant, shall be selected using appropriate chemical degradation guides and 
shall be disposed o f  as PPE waste.

6.1.3 E y e /F a c e  P r o t e c t i o n

No contact lenses are allowed in the Exclusion Zone (EZ) and Contamination Reduction Zone (CRZ). Eye/Face 
protection shall be worn by all personnel in the CRZ and EZ. D ouble eye protection will be required when 
power-washing equipment during decontamination. All eye/face protection provided shall be A N SI Z 87-I989  
approved.

6.1 .4  F o o t w e a r

Footwear w ill be steel-toed safety boots. Chemical-resistant outer boot covers arc to be worn in the Exclusion  
Zone, Contamination Reduction Zone. Boot racks will be provided in the CRZ for drying o f  outer boots.

6.1 .6  R e s p i r a t o r y  P r o t e c t i o n

To control and or minimize the threat o f occupational diseases caused by breathing air contaminated with harmful 
dusts, fogs, fumes, mists, gases, smokes, sprays, or vapors, the primary objective o f  this program shall be to 
prevent atmospheric contamination. This shall be accomplished as far as feasible by accepted engineering control 
measures (for example, dust suppression). When effective engineering controls are not feasible, or while they are 
being instituted, appropriate respiratory protection shall be used. A respiratory protection program will be 
implemented that is compliant to the requirements o f  29 CFR 1910.134 "Respiratory Protection." Respiratory 
protection equipment shall be MOSH-approved and respirator use will conform to American National 
Standards Institute (ANSI) Z88.2.

Respirators shall be provided when such equipment is necessary to protect the health o f  the em ployee. Conti shall:

■ Provide the respirators to Conti personnel, which are applicable and suitable for the purpose intended.
■ Be responsible for the maintaining a written Respiratory Protective Program, in accordance with 29 CFR

1910.134 The employee shall use the provided respiratory protection in accordance, with instructions and 
training received.

■ Respirators shall be selected on the basis o f  hazards to which the worker is exposed.
■ T h e  user  shal l  be instructed and  trained in the p ro pe r  use o f  resp ira tors  and their linutafr®::.
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■ Respirators shall be regularly cleaned and disinfected.
■ Respirators shall be stored in a convenient, clean, and sanitary location.
■ Respirators used routinely shall be inspected during cleaning. Worn or deteriorated parts shall -be replaced.

Respirators for emergency use. such as self-contained devices, shall be thoroughly inspected at least once a
month and after each use.

■ Appropriate surveillance o f  work area conditions and degree o f  employee exposure or stress shall be 
maintained.

■ There shall be regular inspections and evaluations to determine the continued effectiveness o f  the program.
■ Employees will not be assigned to tasks requiring use o f  respirators unless it has been determined that they are 

physically able to perform the work and use the equipment. A physician shall determine whether an individual 
is physically fit to wear a respirator. The physician’s clearance allows the worker to don a respirator and work 
in conditions o f  high ambient temperatures. Heat stress w ill be closely monitored by the SSHO.

Each respirator shall be individually assigned and not interchanged between workers without cleaning and 
sanitizing. The cartridges/filters shall be changed at the first sign o f  breakthrough based on contaminant 
warning properties or if  the user experiences excessive breathing resistance. The SSHO will make final 
determination o f  the frequency o f  respirator cartridge/filter change-out. Respirators shall be cleaned and stored 
in an uncontaminated atmosphere after each use. Used cartridges will be disposed o f  with spent PPE. Self- 
contained breathing apparatus/supplied-air respirators shall be inspected before and after use and at least once  
monthly, if  in storage for em ergency use.

All employees working at the Site during remedial activities who have the potential o f  wearing a respirator shall 
be fit-tested to ensure they utilize the proper size respirator. Conti shall arrange for fit testing. Sub-contractors 
will provide the SSHO with fit-test documentation. The fit test is conducted according to the manufacturer's 
suggestions. The test shall consist o f  a taste and odorous vapor qualitative test. As per OSHA regulations, 
personnel that are unable to pass a fit test shall not enter a work area when respiratory protection is required. In 
addition, facial hair is prohibited from the respirator seal area. Any person with facial hair w ill not be permitted 
to enter a work area where respiratory protection is required, regardless o f  the fit test results. Documentation o f  
the fit testing will be maintained on-site.

6.2 L eve ls  o f  P r o t e c t i o n

The level o f  protection must correspond to the level o f  hazards known or suspected for the specific work  
activity.

6.2.1 L eve l B

Level B equipment, used as appropriate, is as follows:

■ Positive pressure, full facepiece self-contained breathing apparatus (SCBA) or positive pressure supplied  
air respirator with escape SCBA (NIOSH-approved)

■ Disposable coverall (Tyvek, Polycoated Tyvek or Saranex)
■ Outer gloves: neoprene or nitrile
■ Inner gloves: latex or nitrile
• Chemical resistant or disposable overboots.
■ Steel-toed safety boots
* H ard hat
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6.2.2 L eve l C

Level C equipment, used as appropriate, is as follows:

■ Full-face, air purifying, cartridge-equipped respirators (NlOSFI-approved) utilizing Organic Vapor/Acid  
Gas and HEPA filters (half-face if approved by SSH O ). Cartridges and Or fillers m usi be v-.pla-v'fi vis re: .Peri 
and, as a minimum, changed weekly.

■ Disposable coverall (Tyvek, Polycoated Tyvek or Saranex).
■ Outer gloves: leather, cotton, neoprene or nitrile
■ Inner gloves: latex or nitrile
■ Chemical resistant or disposable overboots
■ Steel-toed safety boots
* Hard hat
■ Safety glasses ( i f  half-m ask is utilized)
■ Splash guards (worn during high pressure washing activities)

6.2 .3 M o d i f ie d  L e v e l  D

M odified Level D equipm ent, used as appropriate, is as follow s:

■ Regular Tyvek coveralls (Polycoated Tyvek as required)
■ Outer gloves: leather, cotton, neoprene or nitrile
■ Inner gloves: latex or nitrile (doubled)
■ Chemical resistant or disposable overboots
■ Steel-toed safety boots
* H ard  hat
■ Safety glasses
■ Splash guards (worn during high pressure washing activities)

6.2.4 L e v e l  D

Level D equipment, used as appropriate, is as follows:

■ Work uniform (L ong pants and Shirt)
* Hard hat . ,r
■ Steel-toed safety boots (with disposable overboots, as required)
" Safety glasses
■ Leather or heavy cloth gloves (as needed)

6.3 In i t ia l  L e ve ls  o f  P r o t e c t i o n

Based upon the nature o f  the remedial activities to be performed at the Site, the initial levels o f  protection to be 
used are outlined in T a b le  7, “In itia l L eve ls  o f  P r o te c t io n ”. This table lists each work task and the initial level 
o f protection. The initial level o f  protection is defined as that level in which work com m ences.

O n ce  the need  for  P P E  is es tab lished ,  a careful evaluation o f  the hazards is necessary so  that a selection can be 
made that m inim izes the risk to the user. For chemical situations, knowing the hazard includes being aware of: 
the type o f chem ical, the physical state (liquid, solid or gas), and the physiological effect (toxic, co r ro s iv e ,  etc.). 
Knowing the level o f  exposure is also important when selecting protective. oLiifimg ami equipment. A Ter A t
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appropriate level o f  PPE has been determined, the choice o f  Chemical Protective Clothing (CPC) material must 
be considered. A m ong the most important factor in selecting the appropriate CPC is chem ical resistance. 
Table 7, “Initial Level o f  Protection ” identifies the CPC as they relate to each task.

T a b l e  7 - In i t i a l  L e v e ls  o f  P r o t e c t i o n

T a s k C P C L e v e l  o f  P P E
Site Preparation/Mobilization None Level D
Utility Disconnect/Capping None Level D
Building Demolition None Level D
Segregate Dem olition Debris ^ None Level D
Load Out Building D em olition Debris None Level D
Removal o f Slab/Foundations Reg. Tyvek Level D /Level D M odified
Backfill Operations None Level D
Stockpile Slab/Foundation Debris None Level D
Site Restoration/Dem obilization None Level D

Air monitoring using direct-reading instruments and personal air sampling will be performed to determine if  an 
upgrade or downgrade from initial PPE levels is warranted. All decisions on the level o f  protection will be 
based upon a conservative interpretation by the SSHO o f  the information provided by air m onitoring results, 
environmental results and other appropriate information.

7.0 A I R  M O N I T O R I N G  P L A N

The air-monitoring plan w ill serve to outline procedures to identify and quantify airborne chemical 
contaminants during remedial activities. Both real-time monitoring and air sampling will be conducted  
throughout the duration o f  the project to establish the maximum levels o f  personal protection required, as well 
as to verify that worker exposure levels and respiratory protection are adequate. Available site information 
indicates that the primary concerns with respect to contamination at the site are related to inhalation o f  
petroleum hydrocarbon and direct contact with dust/particulates generated during contaminated material 
handling. As a result, engineering controls will be utilized to the maximum extent possible to control the 
production o f dust/particulates during the project. Engineering controls may include the use o f  tarps 01 
coverings, water m isting or dust control additives. Air monitoring will be performed by the SSHO. Data will 
be reviewed by the Safety and Health Manager with consultation o f  the CIH, i f  needed.

7.1 R e a l - T im e  A i r  M o n i t o r i n g

7.1.1 O r g a n ic  V a p o r  M o n i t o r i n g

During the remedial activities, organic vapor levels w ill be monitored during intrusive activities w ith a PID set
at the appropriate span setting and equipped with an 10.2 eV  probe or equivalent device (a copy o f  the FID 
Operator’s Manual w ill be kept on-site). Real-time air monitoring equipment calibration will be performed in 
accordance with the manufacturer’s recommendation prior to field use. Calibration information will be 
recorded on the D aily Air Monitoring Report. Maintenance and calibration procedures for all air monitoring 
devices will be maintained on site.
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7.1 .2  C o m b u s t i b l e  G a s e s / C a r b o n  M o n o x id e /O x y g e n  L e v e l s / H y u r o g e n  S u lf id e

A Gastech or M SA Portable Gas Monitor will be utilized to monitor for explosive and oxygen  
enriched/deficient atmospheres and concentrations o f  hydrogen sulfide during intrusive operations. A copy o f  
the Operator’s Manual will be kept on-site. The Portable Gas Monitor also will be utilized for all intrusive 
activities and activities where the potential for disruption o f  utilities exists. Calibration ifjfonmrtion will be 
recorded on the Daily Air Monitoring Report. Maintenance and calibration procedures for all air monitoring 
devices will be maintained on site.

7.1.3 P a r t i c u l a t e  M o n i t o r i n g

Particulate (Real-time) air monitoring will be performed, , on a continuous basis, using a MIE Personal/Data 
RAM Particulate Monitor (RAM ). A copy o f the appropriate Operator’s Manual will be kept on-site. Air 
monitoring results will be recorded on the Daily Air Monitoring Report. SHSO and the superintendent will be 
constantly alert to the possibility o f  unacceptable dust levels being generated by remedial activities. 
Unacceptably high levels o f  airborne particulate, or excessive dust conditions, will trigger dust control 
measures. Should dust control measures prove ineffective and unacceptable levels o f  particulate are present 
for a sustained period, the SHSO may suspend work activities pending further evaluation o f the situation.

7.1 .4  E q u i p m e n t  C a l i b r a t i o n

Real-time air monitoring equipment calibration will be performed in accordance with the manufacturer’s 
recommendation prior to field use. Calibration information will be recorded on the D aily Air Monitoring 
Report. Maintenance and calibration procedures for all air monitoring devices will be maintained on site.

7.2 O p e r a t i o n a l  A c t io n  L e v e ls

A decision-making protocol for an upgrade in levels o f  protection and/or withdrawal o f  personnel from an area 
based on atmospheric hazards is outlined in Tab le  8  -  “O p e ra tio n a l A c tio n  L e v e ls ”. The Action Levels for 
particulate is based on combining the contaminants o f  concern found at the site at their highest concentration 
and formulating a mixture Permissible Exposure Limit with a safety factor o f  4. Refer to “Table 9 — 
P a r tic u la te  E x p o s u r e  C a lc u la tio n ”.

7.3 P e r s o n a l  A i r  S a m p l i n g

In addition to the real-time monitoring performed during material handling activities (Site Grading), the 
personal air-monitoring program will provide for the determination o f  worker's airborne exposure levels. Such a 
determination w ill be made from laboratory analysis o f  air samples collected from workers during an 8- hour 
work shift. The selection o f  the worker to be monitored for daily exposure will be done by the SSHO based on 
his professional judgm ent o f  the characteristics o f  the job and locations in each work are tarijplitij
will be conducted in a manner representative o f exposure o f  workers at those locations or jobs where the 
potential for maximum exposure is predicted. Personal air monitoring results will be used to verify personnel 
exposure during the remedial project. Samples will be collected from representative workers during material 
handling activities. Refer to T ab le  1 0 -  “P ro p o sed  S i te  A ir  M o n i to r in g ”
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. -  ' , Table 8 - Operational Action Levels

C ontam inan ts A c t io n  L eve l A c tion  to  T a k e
Volatile O rganic  
C om pounds

1 To 10 PPM Above Background At The 
Breathing Zone And Sustained For 1 Minute

10 To 100 PPM Above Background At The 
Breathing Zone And Sustained For 1 Minute

100 To 300 PPM Above Background At The 
Breathing Zone And Sustained For 1 Minute

> 300 PPM Above Back Ground At The 
Breathing Zone And Sustained For 1 Minute

Level D. Continuous Air Monitoring Quantify 
with Colorimetric Tubes.

Upgrade To Level C, Continuous Air Monitoring

Upgrade To Level B. Continuous Air Monitoring

Stop Work, Evacuate Work Zone And Evaluate 
with Continuous Air Monitoring

C ombustib le  Gas In 
A ir

Less Than 10% LEL 

Greater Than 10% LEL

Continue With Caution And Air Monitoring

Stop Work, Immediate Withdrawal O f  Personnel, 
and investigate

Oxygen In  Air Less Than 19.5% 

19.5 To 23.5% 

Greater Than 23.5%

Stop Work &Ventilate Or Upgrade To Level B

Level D, Continue Work With Air Monitoring

Stop Work, Immediate Withdrawal Personnel 
And Evaluate

P art icu la te  in Air
Action Level Based 
on Particulate 
Exposure Calculation

0 mg/m3 to 1 mg/nr3

1 mg/nr3 to 2 mg/mJ

2 m g/nr’ to 4 mg/nr3

Greater than 4 mg/m3

Level D No Action Taken

Level D Initiate Dust Control

Upgrade To Level C, Air Monitoring And Initiate 
Dust Control

Stop Work and Investigate

v r A) 1 ~ ~ v 4 ~ 
Table,9 - Particulate Exposure Calculation

Chemical
E xposure

L im it
(mg/m3)

M aximum Soil 
C o n c e n t r a t i o n

(mg/kg)

E xposure  Limit 
Based on 

Single Com pound  
(E L  Mix, mg/m3)

Dust Quotient 
for

Each Com pound 
(level/limit)

P ro b le m  from 
Single C om pound  
[5ing/m3)/Elmix]

Arsenic 0.01 310 8.06 3.10E+04 0.620

Cadmium 0.005 51 24.51 1.02E+04 0.204

Chromium 0.5 130 961.54 2.60E+02 0.005 1

Lead 0.05 950 13.16 1.90E+04 0.380

Mercury 0.025 1 . 6,250. 4.00E+01 0.001

PNAs (Totals) 0.2 236 211.51 1.18E+03 0.024

S u m 6 .1 7E +04

Dust E x p osu re  Level at M ix ture  PEL = 4 .053 1..234 |

> •
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The SSHO will designate two-crew members in an active work area to wear the sampling device. In general, 
samples will be collected from those workers and site conditions representing the highest potential for 
exposure. Initially, two workers will be monitored the first day o f  each activity at the site. If sam pling results 
are above the Action Levels additional personal sampling w ill be performed.

" ~ ~ ~  " ~  ̂ i

T a b l e  10  - P r o p o s e d  S i t e  A i r  S a m p l i n g  ;

C o n t a m i n a n t T a sk /A c t iv i ty S a m p l i n g  T y p e  
a n d  M e t h o d

A n a ly s i s  M e t h o d

Total Dust Material Handling Activities BZ- Personal NIOSH 0500

8.0  A C C I D E N T  P R E V E N T I O N  P R O C E D U R E S / P R A C T I C E S

8.1 M e d ic a l  a n d  F i r s t  A id  R e q u i r e m e n t s

A pplicable Standards:
OSHA 29  CFR 1926.23, & 1926.50
Conti SO P  23, M ed ica l and  F irst A id  Equipm ent R equirem ents

First-aid kits/stations and required contents arc maintained in a serviceable condition. Unit-type kits have all 
items in the first-aid kit individually wrapped, sealed, and packaged in comparable sized packages. First-aid 
stations will be located as close as practicable to the highest concentration o f  personnel. First-aid stations will 
be well-marked and available to personnel during all working hours. First-aid stations will be equipped with a 
first-aid kit, the size o f  which will be dependent upon the number o f  personnel normally em ployed at the work 
site.

Emergency telephone numbers and Route to the Area Hospital will be clearly posted and easily v isib le at all 
times. There should be OSH A posters prominently displayed and warning signs posted for any known or 
potential hazard(s) present. Material Safety Data Sheets (M SD S) must be available on the job site at all times.

8.2  H a z a r d o u s  S u b s t a n c e s

A pplicab le  Standards:
OSHA 29 CFR 1926.53 & 1910.1200
Conti SO P 41, H a za rd  Com m unication Program  ■

When hazardous substances are used in the workplace, the hazard communication program dealing with 
Material Safety Data Sheets (M SDS), labeling and em ployee training will be in operation. M SD S materials 
w ill be readily available for each hazardous substance used. A training program plus regular question and 
answer sessions on dealing with hazardous materials will be given to keep em ployees informed. The nrogram 
w ill include an explanation o f  what an M SDS is and how to use and obtain one; MSDS ooiri;entfi for each 
hazardous substance or class o f  substances; explanation o f  the "Right to Know"; identification o f  where 
em ployees can see the employer's written hazard communication program and where hazardous substances are 
present in their work area; the health hazards o f  substances in the work area, how to detect their presence, and 
specific protective measures to be used; as well as informing them o f hazards o f  non-routine tasks and 
unlabeled pipes.

\
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8.3 F a ll  P r o t e c t io n

A pplicable Standards:
OSHA 29 CFR 1926.500, 501, 502, 503: 1926.106  
Conti SO P  20, F a ll P ro tection Program

To access high and low  places on jobsites, a variety o f  equipment may be used sucn as ladders, scaffolding, 
suspended platforms, aerial lifts, stairways, and climbing lines. The use o f  these access system s often presents 
fall hazards. In addition, em ployees may be exposed to falls while working on elevated structures, clim bing  
onto and o ff o f equipment, and even w hile walking by falling through holes or by slipping or tripping.

To protect em ployees when they are exposed to fall hazards, som e form o f fall protection must be used. The 
m o s t  co m m on  fo rm s o f  fall p ro tec t io n  a re  guardrails ,  p e rso n a l  fall a r re s t  systems, hole covers, and safety nets. 
A n y  one or all o f  these forms o f fall protection may be used on construction worksites. The current O S H A  
standards also require that em ployees receive training regarding fall protection issues, and that the training is 
documented. A n  alternate fall arrest program may be implemented in cases where none o f  the traditional 
methods o f  fall protection are feasible. Components o f  our fall protection plans are listed below:

P e rso n a l F a ll A r r e s t  S y s te m  - The three main parts o f  a personal fall arrest system are the body belt or harness, 
the lanyard/lifeline, and a suitable anchorage. Particular attention must be paid to the anchorage point(s) to 
ensure that they are capable o f  supporting 5,000 lb. (22.2 kN) or two times the maximum load on an engineered  
system.

G u a rd ra il S y s te m s  - Guardrail systems consist o f a toprail, midrail, and if  necessary a toeboard. Guardrail 
system s can be made o f  various materials.

S a fe ty  N e ts  - Safety nets need to be provided for all workplaces 25 ft (7.6 m) or more above surfaces where the 
use o f ladders, scaffolds, catch platforms, temporary floors, safety lines, or safety belts is impractical. Safety 
nets must extend 8 ft (2 .4  m) beyond the edge o f  the surface where em ployees are exposed. N ets w ill be hung 
no more than 25 ft (7.6 m) below' the work surface with sufficient clearance to prevent user’s contact with the 
surfaces or structures below . Safety nets must be impact load tested prior to commencing operations.

T ra in in g  - All em ployees must receive training on the nature o f  the fall hazards at the site and on how to avoid  
falls. Employees should be familiar with the use o f  all persona] fall arrest systems and m ust wear the 
equipment when necessary.

The requirements o f  all applicable OSHA regulations notwithstanding, the minimum fall protection  
requirements on our projects may include the following:

* All fall protection system s must meet the requirements o f  Part 1926, Subpart M.
* For situations where lifelines are interrupted, double lanyards are necessary to ensure that the worker is 

continuously protected from falling by attaching one lanyard ahead o f  the discontinuity prior to unhooking 
the trailing lanyard.

* Climbing on forms, false work, or the structure to gain access to work areas is expressly prohibited. 
How'ever, it is not intended to prohibit the use o f  ladders for access to work areas, provided the operation is 
in compliance with OSHA Part 1926 Subpart X and other relevant requirements.

■ Where scaffolds are necessary' to provide temporary access to work areas, they must be in com pliance with
§1926.451. Scaffolds must include a toprail, midrail, and toeboard in compliance with 1926 .451 ,  on all 
op en  sides an d  ends .  P e rso n a l  fall a rrest  sys tem s m e e t in g  the cr i te r ia  o f Part 1926 S u b p a r t  M  a re  requ ired  
to protect workers during installation and removal o f  the railings, and in situations where physical 
restrictions preclude installation o f  a standard railing.
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■ Fall protection is required for open sides or ends o f  roofs and for openings in floors, as required in Fart 
1926 Subpart M. In no case will a height o f fall 6 ft (1829 mm) or greater from the side, end, or opening in 
a floor remain unprotected.

* All workers in approved personnel aerial lifts must use a personal fall arrest system meeting the criteria o f
Part 1926 Subpart M, with the lanyard attached to the boom  or basket, as required by OSHA 1926.556.

■ Because falls from structural members constitute a serious and clearly recognizable.hazard, fa;' protection 
for all steel or concrete beams and other structural elem ents must be in place prior to erection. This will 
provide fall protection for workers involved in the initial erection and in subsequent operations until the 
deck forms are in place. This fall protec tion will consist o f  personal fall arrest systems, safety nets, or other 
means meeting the requirements o f  Part 1926 Subpart M.

■ During the initial connection o f  structural elements, workers exposed to moving members w ill be required 
to tie o ff  only if  they are not exposed to a greater risk from the moving member. Initial connection is 
defined as that period during placement or removal o f  structural members while the member is supported "by 
a crane or other lifting device.

■ Instances in which it is impossible to provide fall protection for workers are rare. W here an individual 
worker must rig the fall protection system, and it cannot be accomplished from an aerial lift or by tying-off 
to the existing structure, momentary exposure to a fall hazard may be unavoidable. It is essential that 
adequate planning o f  construction procedures m inim ize such occurrence o f  unprotected exposure to fall 
hazards. It is equally essential that the fall protection system s utilized actually enhance safely, rather than 
creating a secondaiy hazard.

8.4  E le c t r i c a l

A pp licab le  S tandards:
OSHA 29 CFR 1926.400 through 449, 1910.301 through  399, 1926.550(a)(l5)
Conti SO P  40, E lectrica l Procedures

Electricity is a serious workplace hazard that must be respected at all times. It is important to remember that 
exposure to even a little electric current can kill! The best protection around electricity is distance—ample 
distance between the worker and the conductive, materials. The following safe work practices and procedures 
will help prevent electrical accidents on the jobsite.

Workers should observe and strictly obey all warning and danger signs around electrical apparatus. They  
should never close a switch that has a danger tag on it signed by or placed there by som eone else. Untrained 
people must not open any electrical enclosures. The one exception is that the door on a circuit breaker panel 
board may be opened to operate the switches, but other types o f  electrical enclosures should not be opened.

Extension cords or any power tools or equipment must not be used when the cords are frayed, worn out, or the 
wires are bare. D efective equipment should be reported to the supervisor and turned in for repair. Report all 
unguarded or broken light bulbs. Do not hang lights by their cords unless the light was designed to be 
suspended in that manner.

Installation Safety Requirements: Live parts o f  electrical equipment operating at 50 volts or more must be 
guarded against accidental contact. Entrance to rooms and other guarded locations containing exposed live 
parts must be marked with conspicuous warning signs forbidding unqualified persons from entering. All pull 
boxes and breaker boxes must be labeled to indicate the equipment they switch. Electric installations that 
exceed 600 volts and that are open to unqualified persons must be made with m etal-enclosed equipment or 
enclosed in a vault or area controlled by a lock. In addition, equipment must be marked with appropriate 
caution signs.

H ow land H ook M arina Term inal Demolition  A- Rem ediation Project
S ite  Safety and  Health Plan



Contract H H H  235.323 Work Order 001

Conductors and equipment must be protected from overcurrent in accordance with their ability to safely  
conduct current, and the conductors must have sufficient current carrying capacity to carry the load. Fuses and 
circuit breakers must also be located or shielded so that em ployees will not be burned or otherw ise injured by 
their operation.

All wiring com ponents and utilization equipment in hazardous locations must be maintained in a expV>?ion~ 
proof condition without loose or missing screws, gaskets, threaded connections, seals, or other impairments to a 
tight condition. Unless identified for use in the operating environment, no conductors or equipm ent can be 
located:

* In damp or wet locations.
* Where exposed to gases, fumes, vapors, liquids, or other agents having a deteriorating effec t on the 

conductors or equipment.
* Where exposed to excessive temperatures.

G ro u n d  F a u lt  C ircu it In te r r u p te r s  To ensure electrical safety from shocks on all construction sites, all 120- 
volt, single-phase, 15- and 20-amp receptacle outlets must be protected by ground fault circuit interrupters 
(GFCls), or assured equipment grounding conductor program must be established. In an assured equipment 
grounding program, one or more c o m p e t e n t  p e r s o n s  must be designated to implement and enforce the 
following assured equipment grounding safety procedures at all construction jobsites.

Each 120-volt extension cord, tool, piece o f  equipment, and receptacle needs to be inspected and tested before 
first use, before equipment is returned to service follow ing repairs, before equipment is used after any incident 
that can be reasonably suspected to have caused damage.

Each extension cord, tool, or piece o f  equipment should be visually inspected by the user before each day’s use 
to determine signs o f  damage. Equipment found to be damaged or defective (frayed or damaged insulation, 
crushed cable, loose or m issing covers or screws, and m issing ground prong on plugs, etc.) must not be used 
until repaired. Equipment suspected to be damaged or defective should be inspected and tested prior to use.

O verh ea d  T ra n s m is s io n  a n d  D is tr ib u tio n  L in e s  - A significant hazard on construction jobsites is the accidental 
contact o f  m oving equipment with live overhead power distribution and service lines. Where work must be 
done near live lines, the m ovem ent o f  all equipment such as cranes, excavators and other equipm ent must be 
guided by an observer w ho can observe the clearance o f  the equipment from energized lines and give, timely 
warning to equipment operators. The minimum clearance between live lines and any jobsite equipm ent is 10 ft 
(3.0 m), and the clearance increases with increasing line voltages.

8.5  L o c k o u t  a n d  T a g o u t

Applicable Standards:
OSHA 29 CFR 1926.417 & 1910.147
Conti SO P  28, Lockout/Tagout (H azardous Energy) Procedures)

Whenever maintenance, servicing, or repairs are done to equipment, tools and machinery, there is a potential 
for injury from the accidental energization or movement o f  the equipment. Prior to beginning any work on 
equipment, steps must be taken to identify the.energy sources present in the equipment, and to ensure that the 
energy sources are neutralized.

Hazardous energy sources fall into categories such as electrical, pneumatic, hydraulic, and potential (gravity, 
springs, etc.). One simple control in the construction industry has been to unplug cord-connected equipment. 
Vehicles and other motorized equipment can be protected from accidental starting by disconnecting the hVteiy.

H owland Hook M arine Term inal Demolition Remediation Project
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Other controls include the use o f  identifiable padlocks on disconnects, breaker switches, and valves. Stored 
energy has the potential for release with great kinetic force and potential for injury

All machinery or equipment capable o f  movement must be de-energized or disengaged and blocked or locked  
out during cleaning, servicing, adjusting or setting up operations, whenever required. The lockout procedure 
requires that stored energy (i.e. mechanical, hydraulic, air) be released or blocked before equipment is locked  
out for repairs. Appropriate em ployees are provided with individually keyed personal safety locks. E m ployees 
are required to keep personal control o f  their key(s) w hile they have safety locks in use. Em ployees m ust check  
the safety o f  the lockout by attempting a start up after making sure no one is exposed. W here the power 
disconnector does not also disconnect the electrical control circuit, the appropriate electrical enclosures must be 
identified. The control circuit can also be disconnected and locked out.

Temporary electrical service installation and will be performed by a qualified electrician. Work m ay only be 
performed on de-energized equipment. Lockout/Tagout procedures will be implemented to assure the safety o f  
personnel during electrical work activities.

Underground electric lines will be located and clearly marked. These utilities will be protected, rem oved or 
relocated as needed to do the work safely. The excavation work will not be allowed to endanger the 
underground utility or the people doing the work. Barricades, shoring, or other supports as needed w ill protect 
utilities left in place that are exposed by the excavation

8.6 S c affo ld s

A pplicable Standards:
OSHA 29 CFR 1926.451 through 454 
Conti SO P 34, Sca ffo lds Procedures

U se o f scaffolds exposes workers to a number o f different hazards. According to OSHA, the two predominant 
hazards when working on scaffolds are falling from the scaffold  and being struck by a falling object w hile  
working on or below a scaffold. The falls are most com m only caused by either the planking or scaffo ld  support 
structures giving way, or by falling o ff  the edges o f  the work platforms. In addition to the fall hazards, workers 
have been electrocuted when either the scaffold structures or conductive tools and materials being used on the 
scaffold have com e into contact with electrical sources.

In the OSHA standards all scaffolds are divided into two general classes: supported scaffolds or suspension  
scaffolds. A supported scaffold means “one or more platform s supported by outrigger beams, brackets, poles, 
legs, uprights, posts, frames, or similar rigid support.” A suspension scaffold is defined as “o n eror more 
platforms suspended by ropes or other non-rigid means from an overhead structure(s).”

A key requirement in the OSHA standards is that scaffolds can only be erected, moved, dism antled, or altered 
under the supervision o f  a competent person. Such activities can only be performed by experienced and trained 
em ployees that are selected by the competent person. Other duties o f  the competent person include:

* Determining if  scaffold components from different manufacturers can be used together.
■ Determining if  galvanic actions are taking place when scaffolding materials o f  dissimilar m etals are used

together.
" Inspecting the inboard connections o f  outriggers to support structures before using suspension scaffolds.
■ Inspecting wire ropes on suspension scaffolds before and after every' shift.
* Evaluating how to keep suspension scaffolds from swaying.
* Determining whether and how a safe means o f  access can be provided to scaffold erectors.
" Determining when the weather is too severe to work on scaffolds.

H owland Hook Marine Term inal Demolition Rem ediation Project 3S
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■ Determining when and how fall protection can be provided to employees erecting and dismantling  
scaffolds.

■ Inspecting rnanila and synthetic ropes used as toprails and midrails for strength requirements as frequently 
as necessary.

■ Providing work skills and safety training to all em ployees in scaffold work.

The general requirements for all scaffolds are covered in 1926.451. Guidance regarding scaffold  capacities,
platform construction, access, use, and fall protection are covered in this section. There are also generic criteria
for all supported and suspended scaffolds. Some'highlights o f  this section, including the fo llow ing points:

■ Each scaffold and scaffold  component must be capable o f  supporting, without failure, its own w eigh t and at 
least four times the maximum intended load applied or transmitted to it.

■ Each suspension rope, including connecting hardware, used on adjustable suspension scaffo ld s w ill be 
capable of supporting, without failure, at least six times the maximum intended load applied or transmitted 
to that rope.

■ Scaffolds must be designed by a qualified person and w ill be constructed and loaded in accordance with 
that design.

■ Each platform will be fully planked or decked between the front uprights and the guardrails at the rear o f  
the scaffold. The front edge o f  all platforms will not be more than 14 in (34.3 cm) from the face o f  the 
work, unless em ployees are provided some form o f  fall protection. Each end o f  a platform, unless it is 
cleated or hooked, must extend over the centerline o f  its support at least 6 in (15.2 cm ) to ensure that the 
platform does not slip o f f  its support.

■ When a supported scaffold  height-to-base-\vidth ratio exceeds four to one (4:1), the scaffold  must be 
restrained from tipping by guying, tying, bracing, or equivalent means.

* Supported scaffold poles, legs, posts, frames, and uprights will bear on base plates, mud s ills , or other
adequate firm foundation. Footings will be level, sound, rigid, and capable o f  supporting the loaded 
scaffold without settling or displacement.

■ Suspension scaffold outriggers must securely support the scaffold. Requirements for outrigger connections 
to the roof or deck, counterweights, outrigger beams, wire ropes, hoists, and other suspension  scaffold  
support devices are given in 1926.451(d).

■ When scaffold platforms are more than 2 ft (0.6 m) above or below  a point o f  access, portable ladders, 
hook-on ladders, stair towers (scaffold stairways/towers), stairway-type ladders (such as ladder stands), 
ramps, walkways, integral prefabricated scaffold access, or direct access from another scaffo ld , structure, 
personnel hoist, or sim ilar surface will be used. Crossbraces will not be used as a means o f  access.

■ Safe means o f  access for each em ployee erecting or dism antling a scaffold (using the devices or methods 
above) must be provided, where the provision o f  safe access is feasible and does not present _a greater 
hazard. The com petent person must determine the feasibility and safety o f  providing the various means o f  
access.

■ Scaffolds will not be moved horizontally while em ployees are on them, unless the scaffolds have been 
specifically designed for such movement.

■ Scaffolds will not be erected, used, dismantled, altered, or moved such that they or any conductive material 
handled on them might com e closer to exposed and energized power lines than 10 ft (3 .0  in) plus 4 in (10.2  
cm) for each I kilovolt (kv) o f  line voltage greater than 50 kv. For live insulated lines with le ss  than 300  
volts, the minimum distance will be 3 ft (0.9 m). Where possible, electrical lines should be de-energized or 
moved prior to the erection and use o f  scaffolds near the lines.

■ Ladders will not be used on scaffolds to increase the working level height o f  em ployees. Ladders may, 
under certain circumstances, be used on “large area scaffo ld s.” A large area scaffold is a supported scaffold  
erected over substantially the entire work area.
Each employee on a scaffold more than 10 ft (3.0 m) above a lower level will be protected from failing to 
that lower level. Guardrail and/or personal fall arrest system s must be used as a means o f  fall protection.

H owland Hook M arine Term inal D em olition  cQ Rem ediation Project J9
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■ To the extent feasible and safe, each employee erecting or dismantling a supported scaffold  must be 
provided fall protection. The competent person must determine the feasibility.and safety o f  providing the 
fall protection during supported scaffold erection. During the deployment o f  suspension scaffolds, fall 
protection must also be provided whenever em ployees are exposed to a fall o f  6 ft (1.8 m) or more.

* In addition to wearing hardhats, each employee on a scaffold will be provided with additional protection 
from falling hand tools, debris, and other small objects through the installation o f toeboard,s. screens, or 
guardrail systems, or through the erection o f  debris nets, catch platforms, or canopy structures that contain 
or deflect the falling objects. Alternatively, em ployees must be kept out o f  areas where falling objects may

training must be provided to those em ployees involved in erecting, disassembling, moving, operating, repairing, 
maintaining, or inspecting a scaffold. This additional training must be provided by a com petent person, and 
will cover the safe means for accom plishing the tasks above. The training must also focus on the need for 
access provisions and fall protection during scaffold set-up, take-down, and maintenance activities.

8.7 M o t o r  V eh ic le s  A n d  M e c l ia n i z x d  E q u i p m e n t

A pplicable Standards:
OSHA 29 CFR 1926.600 through 606, 1926.1000 through 1003  
Conti SO P  30, M o to r Vehicles and M echanized E qu ipm ent

Many potential hazards are associated with the use o f  motor vehicles and mechanized equipm ent on 
construction projects. M otor vehicles may be involved in accidents due to mechanical failures or operator 
errors, resulting in injuries to operators themselves or to bystanders. To minimize accidents resulting from the 
use o f motor vehicles, the follow ing safety procedures need to be implemented and enforced on all company 
projects:

■ All equipment left unattended at night, adjacent to h ighw ays or construction areas, should have lights, 
reflectors, and/or barricades to identify location o f  the equipment.

■ Supervisory personnel w ill ensure that all machinery and equipment is inspected prior to each use to verify 
that it is in safe operating condition.

* Rated load capacities and recommended rules o f operation must be conspicuously posted on all equipment
at the operator's station.

■ Wire rope must be taken out o f  service when one o f  the fo llow ing conditions exist:
■ In running ropes, six random distributed broken wires in one lay or three broken wires in one strand or

■ Wear o f  one-third the original diameter or outside individual wires.
* Kinking, crushing, hoist caging, heat damage, or any other damage resulting in distortion o f  the rope

structure.
■ In standing ropes, more than two broken wires in one lay in sections beyond coiioeclsons, or m ote Uiat> 

one broken wire at an end connection.
■ A lire extinguisher o f  5 BC rating or higher should be available at all operator stations. W here ordinary 

combustible materials (wood, paper, plastics) are present, an extinguisher suitable for class A  fires should 
also be available for use.

■ When vehicles or m obile equipment are stopped or parked, the parking brake must be set. Equipm ent on
inclines must have the w heels chocked as well as the parking brake set.

• All vehicles or com binations o f  vehicles must have in operable condition at least:
■ Two headlights.

strike them.

The scaffold standard requires general training for all em ployees who perform work while on scaffolds. These 
em ployees must be trained by a qualified person, and the training will include information about the nature o f  
the electrical hazards, fall hazards, and falling object hazards associated with working on scaffolds. Additional

one lay.
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m

■ T w o  tail lights.
■ Brakelights.
■ Audible warning device at operator's station.
■ Seat belts properly installed.
* Appropriate number o f  seats for occupants.
* Service, parking, and em ergency brake system.

■ Operators should not travel in reverse with motor equipment having an obstructed rear view  unless:
■ The vehicle is equipped with an audible, functioning reverse signal alarm.
■ The vehicle is backed up only under the guidance o f  an observer who says that it is safe to do so.

■ Only those trained in the use o f  a specific type o f  machinery should be allowed to operate the machinery. 
Operators o f  heavy equipment and trucks greater than 26,000 lbs (11,794 kg) gross vehicle w eigh t used in 
traffic must have a commercial drivers license.

■ Materials handling equipment such as scrapers, front-end loaders, dozers, and similar equipm ent must be 
provided with Rollover Protective Structures (ROPS).

• A ccessible areas within the sw ing radius o f cranes, backhoes, and other rotating machinery need to be 
barricaded to prevent em ployees from being struck or crushed by the rotating parts o f  the m achinery or their 
loads.

■ Employees should not ride on or in motor vehicles unless seats with seat belts are provided.

8 .8  H a n d  A n d .P o w e r  T o o ls

A pp licab le  Standards:
OSHA 29 CFR 1926.300 through 307
Conti SO P 25, H a n d  and  P ow er Tool Operating P rocedures

T ools are such a common part o f  construction work that it is difficult to remember that they may p ose hazards. 
Workers must learn to recognize the hazards associated with the different types o f  tools and the safety  
precautions necessary to prevent injuries from those hazards. To prevent accidents resulting from the use o f  
hand- and power-operated hand tools, management personnel need to implement and enforce the fo llow in g  safe 
work procedures on all construction jobsites.

Broken, defective, burned, or mushroomed tools should not be used. They should be reported and turned in for 
replacement. The proper tool and equipment should be selected and used for each task. For exam ple, a wrench 
should not be used as a hammer or a screwdriver as a chisel. Leaving tools on scaffolds, ladders, or any 
overhead working surfaces is hazardous because they may fall. Racks, bins, hooks, or other suitable storage 
space must be provided to permit convenient arrangement o f  tools. Striking two hardened steel surfaces 
together is hazardous because pieces o f  metal may break off; i.e., two hammers, or a hammer and hardened steel 
shafts should not be struck together. The practice o f  throwing tools from one location to another',' from one 
em ployee to another, or dropping them to lower levels will be prohibited. When it is necessary to pass tools or 
material under the above conditions, suitable containers and/or ropes must be used.

W ooden tool handles m u s t .b e  sound, smooth, and in good condition and securely fastened, to the to o l  Sharp- 
e d g e d  or pointed tools should never be carried in employee's pockets. Only non-sparking tools vvsb bo uvod it; 
locations where sources o f  ignition may cause a fire or explosion. Tools requiring heat treating should be 
tempered, formed, dressed, and sharpened by workmen experienced in these operations. Tools designed to 
accommodate guards must be equipped with such guards when in use.

A ll rotating, reciprocating or moving parts o f equipment (belts, gears, shafts, flywheels, etc.) must be guarded 
to prevent contact by em ployees using such equipment. Guarding must meet requirements set forth in ANSI 
B 15.1.-1953. All hand-held power tools (e.g., circular saws, chain saw's, and percussion tools) without a 
positive accessoiy holding means must be equipped with a constant pressure switch that will sh’.r- o t h e  no v.ir
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when pressure is released. A positive "on-off control must be provided on platen sanders, grinders with  
wheels 2 m in diameter or less, routers, planers, laminate trimmers, nibblers, shears, scroll saws, and jigsaw s  
with blade shanks 'A in w ide or less.

A momentary contact " on -o ff control must be provided on all hand-held powered drills, tapers, fasteners 
drivers, horizontal, vertical and angle grinders with wheels greater than 2 in in diameter. B esides safety  hazards, 
the use o f  power tools som etim es creates potential health hazards as well. The use o f  jackhammer and chiseling  
equipment often results in silica and nuisance dust exposures that can sometimes be controlled by wetting the 
work surfaces. Many times, however, the use o f  dust/mist respirators is required to prevent overexposures.

In addition to dust hazards, the hand vibration inherent in the use o f  some power tools may result in a restriction 
o f  blood flow to the hands and fingers, causing numbness or tingling. If workers consistently experience these 
symptoms after the use o f  power tools, they should contact their supervisor so that steps may be taken to 
prevent further harm to the nerves and blood vessels in their hands. The use o f  a different tool, changes to the 
offending tool to reduce vibrations, and/or the use o f  special gloves may be recommended to deal with the 
vibration problems.

Electric Tools - Electric tools present several dangers to the user; the most serious is the possib ility  o f  
electrocution. The follow ing safe work procedures for electric tools must be implemented and enforced at all 
company construction projects. Tools must: (1) have a three-wire cord with ground and be grounded, or (2) be 
double insulated, or (3) be powered by a low-voltage isolation transformer. A Ground Fault Circuit Interrupter 
(GFCI) must be used or the tool must be double-insulated to prevent the worker from electrical shock  hazards. 
Never remove the third prong from the plug. Electric tools should be operated within their design lim itations.

In general, gloves and safety footwear are recommended during use o f  electric tools. However, g lo v es should 
not be worn when they are a potential entanglement hazard with reciprocating or rotating tools.
When not in use, tools should be stored in a dry place. Electric tools should not be used in damp or wet 
locations.

Powered Abrasive Wheel Toots - Power abrasive wheel tools present a special safety problem because they 
may throw off Hying fragments. The follow ing safe work procedures for powered abrasive wheel tools need to 
be implemented and enforced at all company construction projects. Portable grinding tools must be equipped 
with safety guards to protect workers from flying fragments as well as the moving wheel surface. Inspecting  
and sound- or ring-testing abrasive wheels prior to mounting is required to ensure that they are free from cracks 
or defects. Checking to ensure that the abrasive wheel RPM rating is appropriate for the tool w ill also help 
prevent wheel failures. The following work rules are appropriate for using a powered grinder:

■ Always use eye protection and a face shield.
■ Turn o ff  the power when not in use.
■ Never clamp a hand-held grinder in a vise.
■ To prevent the wheel from cracking, the user should ensure that it fits freely on the spindle.
* Grinding wheel users should never stand directly in front o f  the wheel during sianmi; btessuse there is 

always a possibility that the wheel may disintegrate (explode) when accelerating to full speed.

Pneum atic Tools - Pneumatic tools are powered by compressed air and include chippers, drills, hammers, and 
sanders. The following safe work procedures for pneumatic tools must be implemented and enforced at all 
company construction projects. Pneumatic tools that shoot nails, rivets, or staples and operate at pressures 
more than 100 lbs/in2 must be equipped with a special device to keep fasteners from being ejected unless the 
muzzle is pressed against the work surface. Eye protection is required and face protection recom m ended for 
em ployees working with pneumatic tools.
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Hearing protection is required when working with noisy tools such as jackhammers. When using pneum atic 
tools, users should check to see that the tools are fastened securely to the hose to prevent the hose from  
becom ing disconnected. A ll hoses exceeding A in inside diameter must have a safety device at the supply  
source or branch line to reduce pressure in the event o f  hose failure.

A irless spray guns that atom ize paints and fluids at high pressures (1,000 lbs or more per in2) must be equipped  
with automatic or visual manual safety devices that will prevent pulling the trigger until the safety d ev ice is 
manually released. Workers operating a jackhammer are required to wear safety glasses, safety footwear, and 
hearing protection. Compressed air guns should never be pointed toward anyone. A safety clip or retainer must 
be installed to prevent attachments from being unintentionally shot from the barrel o f the tool.

Liquid-Fueled Tools - Liquid-fueled tools are usually powered by gasoline. Vapors that can burn or explode  
and give o ff  dangerous exhaust gases are the most serious hazards associated with liquid-fuei tools. The 
follow ing safe work procedures for liquid-fueled tools need to be implemented and enforced at all com pany  
construction projects.

Gas or fuel should be handled, transported, and stored in approved flammable liquid containers. These  
containers, also known as safety cans, are no more than 5 gallons in capacity and have a spring-closing lid and 
spout cover that will safely relieve internal pressure when subjected to fire exposure. Before refilling the tank 
for a fuel-powered tool, the user must shut down the engine and allow  it to cool to prevent accidental ignition o f  
hazardous vapors. Effective ventilation and/or personal protective equipment is necessary when using a fuel- 
powered tool inside a closed area. Fire extinguishers must be readily available in the work area.

Powder-Actuated Tools Powder-actuated tools operate like a loaded gun and should be treated with the same 
respect and precautions. Only assigned, qualified operators should operate powder-actuated tools. The 
follow ing safe work practices and procedures for powder-actuated tools need to be implemented and enforced  
at all company construction projects. All powder-actuated tools must meet ANSI A10.3 requirements for 
design, operation, and maintenance. Powder-actuated tools must never be used in an explosive or flamm able 
atmosphere. Before using a powder-actuated tool, the worker should inspect it to determine that it is clean, that 
all m oving parts operate freely, and that the barrel is free from obstructions.

N ever point the tool at anyone. D o not load a tool unless it is to be used immediately. Never leave a loaded  
tool unattended, especially where it w'ould be available to unauthorized persons. Suitable eye  and face 
protection is essential when using a powder-actuated tool. In case o f  misfire, the operator should hold the tool 
in the operating position for at least 30 seconds, then attempt to operate the tool for a second time. If the tool 
m isfires again, wait another 30 seconds (still holding the tool in the operating position) and then proceed to 
rem ove the explosive load from the tool in strict accordance with the manufacturer's instructions. i i! 1

If the tool develops a defect during use, it should be tagged and taken out o f  service im mediately until it is 
properly repaired. Warning signs should be posted within the area o f  operation o f  any powder-actuated tool. 
Powder-actuated tool operators must be qualified and cany a card certifying this fact at all times. Failure to 
com ply with any or all safety procedures governing the use o f  powder-actuated tools will he su IS Gent rm cc  for 
the immediate revocation o f  the operator's card.

8 .9  F i r e  P r o t e c t i o n  A n d  P r e v e n t i o n

A pp licab le  Standards:
OSHA 29 CFR 1926.150 through  159
Conti SO P 21, F ire P revention  and  Protection P rocedures
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Fire on construction projects is a constant hazard that can cause loss o f  life, equipment and material. To assist 
in preventing fires on construction projects, all personnel must com ply with the following safe w ork practices 
and procedures:

Fire Protection- A ccess to all available firefighting equipment must be maintained at all times. Firefighting  
equipment must be inspected monthly and maintained in operating condition. Defective or exhausted  
equipment must be replaced immediately. All firefighting equipment should be conspicuously located at each  
jobsite. One fire extinguisher, rated not less than 2A, should be provided for each 3,000 sq ft o f  the protected  
work area. Travel distance from any point o f  the protected area to the nearest fire extinguisher must not exceed  
100 ft. Extinguisher exposed to freezing conditions will be protected from freezing. Em ployees should not 
remove or tamper with fire extinguishers installed on equipm ent or vehicles or in other locations unless 
authorized to do so or in case o f fire. After using a fire extinguisher, it must be recharged or replaced with 
another fully charged extinguisher. Extinguishers must be selected based on the anticipated fire hazards. To 
aid in the proper selection o f  fire extinguishers, the classes o f fires are as follows:

■ Class A (wood, paper, trash) - use water, dry chemical, or foam  extinguisher.
■ Class B (flammable liquids, gas, oil, paints, grease) - use foam, carbon dioxide, or dry chem ical 

extinguisher.
■ Class C (electrical) - use carbon dioxide or dry chemical extinguisher.
■ Class D (combustible metals) - use dry powder extinguisher only.

Fire Prevention - Internal com bustion engine-powered equipment should be located so that exhausts are away 
from combustible materials. Smoking is prohibited at all projects. Project will be conspicuously posted: "No 
Smoking or Open Flame." Portable battery-powered lighting equipment must be approved for the type o f  
hazardous locations encountered. Combustible materials must be piled no higher than 20 ft (6.1 nr). Depending  
on the stability o f the material being piled, this height may be reduced.

Portable fire extinguishing equipment, suitable for anticipated fire hazards on the jobsite, must be provided at 
convenient, conspicuously accessible locations. Firefighting equipment must be kept free from  obstacles, 
equipment, materials, and debris that could delay em ergency use o f  such equipment. E m ployees should  
familiarize themselves with the location and use o f the project's firefighting equipment. All o ily  rags, waste, 
and similar combustible materials must be placed in metal containers. The containers must be em ptied on a 
daily basis. Storage o f  flammable substances on equipment or vehicles should be prohibited unless such untf 
has adequate storage area designed for such use.

Flammable and Combustible Liquids - Explosive liquids, such as gasoline, will not be used as ^cleaning 
agents. Gasoline and similar com bustible liquids must be stored, transported, and handled in approved and 
labeled containers in well-ventilated areas free from heat sources. Approved wooden or metal storage cabinets 
must be labeled in conspicuous lettering: "Flammable-Keep Fire Away." Storage in an approved storage 
cabinet should not exceed 60 gallons o f  flammable or 120 gallons o f  com bustible liquids. Storage o f  containers 
w ill not exceed 1,100 gallons in any one pile or area. Separate piles or groups o f  containers by a 5 ft clearance. 
N ever place a pile or group within 20 ft o f  a building. A 12 ft w ide access way must be provided within 200 fj 
o f  each container pile to permit approach o f  fire control apparatus.

The use o f  flammable liquids and spray finishing needs to conform to the requirements o f  1926.66 and 
1926.152. Paints and reducers should be stored away from heat sources and out o f  the sun. A irless spray 
painting apparatus should be o f  a type approved for hazardous locations. Any electrically or fuel-powered  
equipment used to mix, convey, and spray flammable and com bustible liquids must carry an approval from a 
nationally recognized testing laboratory. Pneumatically operated equipment is usually suitable for use with 
flammable and combustible finishes.
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F ir e  E x tin g u is h e r s  - Portable fire extinguishers are provided in adequate number and type (10 lb. ABC ) and 
are located throughout the site. Fire extinguishers are located in readily accessible locations. Fire extinguishers 
are recharged regularly and the date o f  last inspection noted on their tags. Extinguishers should be placed free 
from obstructions or blockage. All extinguishers must be fully charged and in their designated places unless in 
use. All em ployees are periodically instructed in the use o f  extinguishers and fire protection procedures. Fire 
Extinguishers will be located in the following areas:

* S u p p o r t  Z o n e  (F ie ld ):  (1) 10 lb ABC multipurpose dry chem ical type fire extinguishers.
■ D e c o n ta m in a tio n  R e d u c tio n  Z o n e :  (2) 10 lb ABC multipurpose dry chemical type lire extinguishers.
■ E x c lu s io n  Z o n e :  (1) 10 lb ABC multipurpose dry chemical type tire extinguishers.
■ E q u ip m e n t:  All o f  Conti's heavy equipment are supplied with ABC multipurpose dry chem ical type lire

extinguishers. ABC type lire extinguishers can also be found in all vehicles.

8 .1 0  S a n i t a t i o n

A p p licab le  Standard:
OSHA 29 CFR 1926.51
Conti SO P 33, Sanita tion  P rocedures

Em ployees should not be required to perform work under unsanitary conditions. Adequate supplies o f  potable 
water will be provided at the jobsite. Containers used for drinking water will be clearly marked and not used 
for any other purpose. Cups must not be shared by em ployees. Outlets for non-potable water (i.e., firefighting 
purposes) are not to be used by em ployees for drinking, washing, or cooking purposes. All construction 
projects must have an adequate number o f  toilets on the jobsite Hand washing facilities need to be provided in 
near proximity to the jobsite. Hand washing facilities should also be present when em ployees are applying 
paints, coatings, herbicides, and insecticides or in other operations where contaminants may be harmful to the 
em ployees.

8.11  C o n f in e d  S p a c e  E n t r y

A pp licab le  Standards:
OSHA 29 CFR 1910.146, 1926.21(b)(6)
Conti SO P 15, C onfined  Space E n try  Procedures

A confined space is a space that; is large enough and so configured that an em ployee can physically  enter and 
perform assigned work, has limited or restricted means for entry or exit (for example, tanks, vessels, silos, 
storage bins, hoppers, vaults, and pits) and is not designed for continuous employee occupancy.,. Simply 
working in a confined space is not necessarily a hazard. H ow e ver, if  certain hazardous conditions exist prior to, 
or are created during entry, then the confined space must be treated with utmost care.

Conditions that make a confined space especially dangerous (i.e ., make it a permit-required space) are that the 
confined space:

■ Contains or has the potential to contain a hazardous atmosphere.
■ Contains a material that has the potential for engulfing an entrant.
■ Bias an internal configuration such that an entrant could be trapped or asphyxiated by inwardly converging 

walls or by a floor that slopes downward and tapers to a smaller cross-section.
■ Contains any other recognized serious safety or health hazard.

A hazardous atmosphere includes spaces that may expose em ployees to flammable gases, vapors, mists, or
dusts; to an oxygen deficiency (<19.5 percent) or oxygen enriched environment (>23.5 percent); to air
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contaminants in excess o f  the PEI., or to any other atmospheric condition that is an immediate danger to life 
and health (JDLH).

When a permit-required space is present, the following hierarchy o f  controls should be used on the space:

■ Avoid entry.
■ Eliminate the hazards that make the confined space a permit-required space. Ventilation, lockout/tagout, 

block and bleed, and other procedures can be used to elim inate hazards. Hazard elim ination must be 
verified by air monitoring and other test procedures.

■ Eliminate the hazards to the point that only atmospheric hazards remain. Use the "atmospheric hazard 
only" procedures entry system discussed in 1910.146(c)(5).

■ M inim ize and control hazards to the fullest extent possible, and enter only after the requirements o f  a full 
permit entry have been satisfied.

Employees must receive training on confined spaces so that they will acquire the understanding, knowledge, 
and skills necessary for a safe entry into the confined space. Confined space training should be documented.

8.12 W e ld i n g  A n d  C u t t i n g

A pplicable Standards:
OSHA 29 CFR 1926.350 through 354
Conti SO P 14, C om pressed Gas Cylinder (W elding a n d  Cutting) Procedures

W elding and cutting operations present various safety and health hazards. Welding and cutting operations on 
lead-painted surfaces often create lead fumes by "boiling o f f '  the lead. These lead fumes m ay cause lead 
poisoning if  inhaled or ingested in excessive amounts. Other metal fumes such as iron oxide, chromium, zinc, 
manganese, and cadmium may also be present during welding and cutting operations. Safety hazards such as 
fire may result in fatalities, serious injuries, and/or property damage. Therefore, in an effort to eliminate or 
reduce the hazards associated with welding and cutting operations, the following rules and procedures should 
be included and enforced in any welding safety program.

W e ld in g  and Cutting - Only qualified welders should be authorized to do welding, heating, or cutting. Inspect 
work areas for fire hazards and proper ventilation before w elding or cutting. Avoid w eld in g  or cutting sparks 
and hot slag. Be alert to hot surfaces and avoid touching metal surfaces until they have cooled . Place 
compressed gas cylinders in an upright position and secure in place to prevent dropping or falling. Handle with 
extreme care and do not store near any sources o f heat. Rem ove any combustibles when w elding or cutting must 
be done. If removal is not feasible, cover combustibles with a noncombustiblc material. W hen w elding near 
any combustible material, another employee must be posted to serve as a fire watch. Make sure this person has 
a fire extinguisher available and keep him/her in the area after welding/cutting is completed until all danger o f  
fire is past.

A hot-work permit system  may be used at some jobsites, such as welding in permit-required, confined spaces 
containing hazardous materials. When working in the vicinity o f  welding operations, wear spproved  eyewear 
and avoid looking directly at the flash as serious flash burns could result. When opening valves on tanks that 
have regulators installed, be sure the pressure adjustment screw is all the way out and do not stand in front o f  
the regulator. An internal failure could rupture the regulator and cause the adjustment screw to become a 
missile. Primers, paints, and other coatings should be removed, where feasible, from the area to be heated and 
for at least 4 m on all sides.

Gas Welding and Cutting - When transporting, moving, and storing compressed gas cylinders, alw ays ensure, 
that the valve protection caps arc in place and secured. Secure cylinders on a cradle, slingboard, or pallet when
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hoisting. Never hoist or transport the cylinders by means o f  magnet or choker slmgs. M ove cylinders by tilting 
and rolling them on their bottom edges. Do not allow cylinders to be dropped, struck, or com e into contact with 
other cylinders violently. Secure cylinders in an upright (vertical) position when transporting b y  powered  
vehicles. Do not hoist cylinders by lifting on the valve protection caps. Do not use bars under valves or valve 
protection caps to pry cylinders loose when frozen. Use warm, not boilinu. water to thaw cylinders loose.

Rem ove regulators and secure valve protection caps prior to m oving cylinders, unless cylinders are firmly 
secured on a special carrier intended for transport. C lose the cylinder valve when work is finished, when  
cylinders are empty, or when cylinders are moved at any time. Secure compressed gas cylinders in an upright 
position (vertical) except when cylinders are actually being hoisted or carried. Oxygen cylinders should be 
stored at least 20 ft from other combustible materials such as acetylene. Alternatively, oxygen and fuel gas 
cylinders may be separated by a 5 ft-high non-combustible barrier with at least a 30-minute fire resistance 
rating.

A rc  Welding and Cutting - U se only manual electrode holders that are specifically designed for arc welding  
and cutting. All current-carrying parts passing through the portion o f the holder must be fully insulated against 
the maximum voltage encountered to ground. All arc welding and cutting cables must be com pletely insulated, 
flexible type, and capable o f  handling the maximum current requirements o f  the work in progress. Em ployees 
should report any defective equipment to their supervisor immediately and refrain from using such equipment. 
Shield all arc welding and cutting operations, whenever feasible, by noncombustible or flam eproof screens to 
protect em ployees and other persons working in the vicinity from the direct rays o f  the arc.

Fire Prevention  - Welders should locate the nearest fire extinguisher in their work area in case o f  a fire 
em ergency. Fire extinguishing equipment must be immediately available in the work area. Never use matches 
or cigarette lighters to light torches. Use only friction lighters to light torches. Never strike an arc on gas 
cylinders. M ove objects to be w elded, cut, or heated to a designated safe location. If the objects cannot be 
readily moved, then all m ovable fire hazards in the vicinity must be taken to a safe place or otherwise protected. 
Fuel lines should have flashback arrestors. Do not weld, cut, or heat where the application o f  flammable paints, 
or the presence o f  other flammable compounds, or heavy dust concentrations creates a hazard. Additional 
em ployees must be assigned to guard against fire while the actual welding, cutting, or heating is being  
perfonned when the operation is such that normal fire prevention precautions are not sufficient. Prior to 
applying heat to a drum, container, or hollow structure, provide a vent or opening to release any built-up 
pressure during the application o f  heat. Never cut, w eld ,  or heat on drums, tanks, process lines, or containers 
that have contained flammable liquids until they have been purged and cleaned.

8 .13  F lo o r  A n d  W a l l  O p e n i n g s

A pplicab le  Standards:
OSHA 29  CFR 1926.500 through 503
Conti SO P 36, Signs, Signaling, Tags and B arricade Procedures

All floor openings must be guarded by a standard railing and toeboards or cover. Ladderway floor openings or 
platforms must be guarded by standard railings with toeboards on all exposed sides, except at c U im o r  to 
opening, where a sw inging gate allow s passage through the railing. Barricades for warning workers o f  hazards 
must be at least 6 ft back from the edge o f  the hazard and 42 in high. Hole covers must be strong enough to 
support possible loads and secured in place to prevent slipping. Guard all open-sided floors or platforms 6 ft 
(1.8 m) or more above the adjacent floor or ground level with a toprail, midrail, and toeboard. Guard all wall 
openings that have a drop o f  more than 4 ft (1.2 m), and where the bottom o f the opening is less than 3 ft (0.9  
m) above the working surface with a toprail, midrail, and toeboard. Do not store materials within 6 ft (1 .8 rn) o f 
floor openings or the roof.
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8.14 T r e n c h i n g  a n d  E x c a v a t i o n s

A pplicab le Standards:
OSHA 29 CFR 1926.650 through 652
Conti SOP 37, Trenching and  Excavation P rocedure

Trenching and excavation work presents a serious risk to all em ployees. The greatest risk is the cave-in o f  a 
trench or excavation. Cave-in accidents are much more likely to result in worker fatalities than any other 
excavation-related accidents. Other hazards include contact with buried utilities. Because o f  the hazards 
associated with excavation work, the following safe work practices and procedures will be im plem ented and 
enforced at all company construction projects:

■ Remove or support all surface encumbrances whenever their location creates a hazard to em ployees,
■ Identify underground installation (e.g., sewer, utility, fuel) locations prior to opening an excavation. 

Contact utility companies or owners to advise on the proposed work and ask for the locations o f  utility 
underground installations prior to opening an excavation. Additionally, the Underground Facilities 
Protection Organization (IJFPO) can be contacted at 1-800-962-7962 for assistance in identifying utilities in 
your area.

■ Protect, support, or rem ove underground installations, as necessary, to safeguard em ployees working in 
open excavations.

■ Structural ramps used by em ployees as a means o f  access or egress from excavations must be designed by a 
c o m p e t e n t  p e r s o n .

■ Structural ramps for access and egress o f  equipment must be designed by a c o m p e t e n t  p e r s o n  qualified, in 
structural design.

■ All excavations or trenches that are 4 ft (1.2 m) or more in depth must have a stairway, ladder, ramp, or 
other safe means o f  access and egress within 25 ft (7.6 m) o f  travel in any direction.

■ The edges o f  a trench or excavation must be barricaded when the excavation is not readily seen because o f
plant growth or som e other visual barrier.

■ No em ployees are permitted underneath loads handled by lifting or digging equipment.
■ A warning system (e.g., barricades, signals, or stop logs) must be used when mobile equipment is operated

adjacent to an excavation.
* Testing must be conducted in excavations where oxygen-deficient atmospheres exist or could reasonably be 

expected to exist before em ployees are permitted to enter excavations greater than. 4 ft (1.2 m) in depth.

Take adequate precautions, such as proper respiratory protection or ventilation, to prevent em ployee exposure 
to oxygen-deficient and other hazardous atmospheres. Emergency rescue equipment must be readily available 
where hazardous atmospheric conditions exist or may reasonably be expected to develop during work, in an 
excava t ion .

Never w'ork in excavations where water has accumulated or is accumulating, unless adequate precautions have 
been taken to protect you against the hazards posed by water accumulation.

A c o m p e t e n t  p e r s o n  m u s t  co n du c t  in spec t io ns  o f  e x c a v a t io n s  pr io r  to  the stait of work arid as ncvcss/irv 
throughout each shift. Inspections must also be made after every rainstorm. Precautions must be taken before 
em ployees enter a trench o f  any depth  that, shows signs o f  water accumulation or w all-sloughing due to 
moisture. Preventive precautions include the use o f  support or shield system s to prevent cave-ins, and the use 
o f water removal pumps.

T re n c h e s  5 ft or more in depth must be shored or sloped hack lo an angle o f  incline required to prevent cave-  
ins. The angle o f  incline required vanes with differences in the soil type, environmental conditions o f

H ow land H ook M arine Term inal D emolition  <t Rem ediation Project
Sim  Safety and Health Plan



C o n tr a c t  0  H H  2 3 5 .3 2 3  H 'o rk  O r d e r  0 0 1  .............

( ( 0 3 ^ '  )

exposure, and the application o f  surcharge loads. Any excavation in unstable soil may require shoring or 
sloping.

Backfilling and removal o f  trench boxes or supports will progress together from the bottom o f  the trench. 
Jacks, supports, or braces w ill be released slowly, and in unstable soil, ropes will be used to pull out the jacks  
and braces from above and clear o f  the excavation. All personnel w ill be clear o f  the trench.

Materials must be placed 2 ft or more from the edge o f  the excavation. Precautions must be taken to prevent 
such materials from falling into the excavation.

8 .15 S ta i r w a y s  a n d  L a d d e r s

A pplicab le Standards:
OSHA 29 CFR 1926.1050 through 1060 
Conti SO P 27, S ta irw a y  and L adder Procedures

Stairways and ladders are a major source o f  injuries and fatalities among construction workers. B ecau se o f  the 
potential hazards involved in using stairways and ladders, the fo llow ing safety practices and procedures need to 
be implemented and enforced at all construction projects. Ladders that project into passageways or doorways 
where they could be struck by personnel, moving equipment, or materials being handled must be secured to 
prevent accidental displacem ent or be protected by barricades. Workers should always face the ladder and use 
both hands when going up and down ladders. Materials and tools should be lowered or raised by a rope or 
other mechanical means. Hold on to the railing on stairways. The areas around the top and base o f  ladders 
must be free o f tripping hazards such as loose materials, trash, and electrical cords. The same holds true for the 
bottom o f stairways and on stairway platforms.

Ladders - Ladders must be capable o f  supporting four times the maximum intended load. Ladder rungs, cleats, 
and steps must be parallel, level, and uniformly spaced (not less than 10 in nor more than 14 in). D o not tie or 
fasten ladders together to provide longer sections unless they are specifically designed for such use. A ll 
stepladders must be equipped with a metal spreader or locking device. Do not paint wooden ladders, except to 
stencil for identification. Maintain ladders free from oil, grease, and other slipping hazards. Ladders must 
extend at least 3 ft above the upper landing surface and be secured. The horizontal distance for the base o f  the 
ladder should extend 1 ft for every 4 ft in vertical distance. W ood job-m ade ladders must be used at an angle m. 
that the horizontal distance is one-eighth the working length o f  the ladder. Do not use ladders on  slippery 
surfaces unless they have been properly secured or provided with slip-resistant ft. Do not m ove, shift, or extend  
ladder while occupied. N ever stand on the top step o f  a stepladder.

A competent person on a periodic basis and after any occurrence that could affect their perform ance, must 
inspect ladders. Ladders with structural defects must be tagged with "IDo Not Use" or similar language and 
withdrawn from service until repaired. Never use a metal ladder when working on electrical equipm ent or near 
electrical equipment where contact is possible. Any em ployee who uses a ladder or stairway m ust receive 
training by a c o m p e t e n t  p e r s o n  in the following areas:

■ Types o f  fall hazards.
* Correct procedures for erecting, securing, maintaining, and disassem bling fall protection system s.
■ Proper construction (man-made), use, placement, and handling.
■ Maximum intended load-carrying capacities.
■ R equ irem en ts  c o n ta in e d  w ith in  29 C F R  1926 Subpart X.

Stairways - Stairways that are not permanent parts o f  the structure must have landings o f  not less than 30 inches 
in the direction o f travel. A  platform must be provided where doors or gates open directly on a stairway. Metal
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pan landings and metal pan treads must be filled in with wood or other materials if  they are to be used  prior to 
being finished. Maintain all parts o f  stairways free from hazardous projections, such as protruding nails. 
Eliminate slippery conditions on stairways before the stairways are used to reach other levels.

8.16  M a t e r i a l s  H a n d l in g ,  S t o r a g e ,  U se ,  A n d  D isposa l

A pplicable Standards:
OSHA 29 CFR 1926 .250  through 252
Conti SO P 29, M a teria l H andling, Storage, Use c£ D isp o sa l Procedures

In the handling o f  materials, em ployees must know the follow ing: There must be safe clearance for equipment 
through aisles and doorways. V ehicles must be shut o ff and brakes must be set prior to loading or unloading. 
Containers o f combustibles or flammable, when stacked w hile being moved, must be separated by dunnage 
sufficient to provide stability. Trucks and trailers will be secured from movement during loading and unloading 
operations. Hand trucks must be maintained in safe operating condition. Chutes must be equipped with 
sideboards o f  sufficient height to prevent the handled materials from falling off. At the delivery' end o f  rollers or 
chutes, provisions must be made to brake the movement o f  the handled materials. Hooks with safety latches or 
other arrangements will be used when hoisting materials, so that slings or load attachments w on’t accidentally  
slip o ff  the hoist hooks. Securing chains, ropes, chokers or slings must be adequate for the job to be performed. 
When hoisting material or equipment, provisions must be made to assure no one will be passing under the 
suspended loads.

Stack, rack, block, interlock, or otherwise secure all materials and supplies to prevent sliding, falling, or 
collapse. Post the maximum safe load limits for floors w ithin buildings and structures in a conspicuous 
location. Never exceed the maximum safe load limit. Keep aisles and passageways clear to provide for the free 
and safe movement o f  material handling equipment and em ployees. Use ramps, blocking, or grading when a 
difference in road or working levels exists to ensure the safe m ovem ent o f  vehicles between the tw o levels. Do 
not place material within 6 ft o f  any hoistway or floor opening inside buildings under construction, nor within 
10 ft o f  an exterior wall that does not extend above the material being stored. Stack bagged m aterials by 
stepping back the layers and cross-keying the bags at least every 10 bags high. Do not store m aterials on 
scaffolds or runways in excess o f  supplies needed for im m ediate operations. Remove all nails from used 
lumber prior to stacking. Stack lumber on level and solidly supported sills. Do not stack lumber higher than 20 
ft (16 ft if  handled manually).
Stack and block structural steel, poles, pipe, bar stock, and other cylindrical materials, unless racked, so as to 
prevent spreading or tilting. Attach handles or holders to the load to reduce the possibility o f  pinching or 
smashing fingers. Unload materials close to the point o f  final use to avoid unnecessary lifting. D o not stack 
non-compatible materials in the same pile.

M anual Materials H andling - Em ployees working alone should not attempt to lift or m ove a load that is too 
heavy for one person - get help! When working with materials stored in silos, hoppers, tanks, or sim ilar storage 
areas, be aware that confined spaces may exist. Attach handles or holders to the load to reduce the possibility  
o f  pinching or smashing fingers. Wear protective gloves and clothing (i.e., aprons), if  necessary, w hen handling 
loads with sharp or rough edges. When pulling or prying objects, workers should be properly positioned. 
Riding loads, slings, the ball, crane hook, or other material hoisting equipment is prohibited.

Engineering Controls - Engineering controls should be used, i f  feasible, to redesign the job so that the lifting  
task becomes less hazardous. This includes reducing the size or weight o f  the object lilted, changing the height 
o f  a pallet or shelf, or installing a mechanical lifting aid

OSHA standard 1926.251 provides guidance about the lim itations and uses o f  slings used in conjunction with 
other material handling equipment for the movement o f  material by hoisting. Slings covered b y  t h h  eOudmd
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include those made o f  alloy steel chain, wire rope, metal mesh, natural or synthetic fiber rope, and synthetic 
web (nylon, polyester, and polypropylene). Some general work practices related to rigging include:

■ Rigging equipment must be inspected prior to use on each shift and during its use to ensure that it is safe.
Defective rigging equipment w ill be removed from service.

■ Rigging equipment must not be loaded in excess o f  its recommended safe working load. The standard 
provides load capacity tables for various types o f  slings and associated hardware.

■ Rigging equipment, when not in use, must be removed from the immediate work area.
■ Custom rigging must be marked to indicate the safe working loads and w ill be proof-tested prior to use to

125 percent o f  their rated load.

In addition to these general guidelines, the standard has specific requirements related to alloy steel chains., wire 
rope, natural and synthetic rope, and synthetic webbing. Employees performing rigging work should be 
adequately trained in the safety and functional aspects o f  rigging for materials handling operations.

8 .1 7  S igns ,  S ign a ls ,  A n d  B a r r i c a d e s

A pplicab le  Standards:
OSHA 29 CFR 1026.200 -  203
D O T  M anual on Uniform  Traffic Control D evices (M U TCD )
Conti SO P 36, S igns S ignaling, Tags and Barricades

The use o f  signs, signals, and barricades is essential to make em ployees aware that an immediate or potential 
hazard exists. Both traffic and health hazards such as airborne lead are exam ples o f  hazards on bridge 
renovation/demolition sites that require signs and other devices. The follow ing sections discuss the primary 
ways that employees are made aware o f  hazards in their work areas.

Accident Prevention Signs/Tags - Signs, signals, regulated areas, and barricades must be used on each 
construction project as appropriate.

D anger Signs are used wherever an immediate hazard (i.e., exposed electrical conductor) exists. The danger 
signs must have red as the predominant color in the upper panel and a white lower panel for additional sign 
wording.

Caution Signs are used to warn against potential hazards or to caution against unsafe practices. The caution 
signs must have yellow  as the predominant color with a black upper panel (yellow  lettering o f  "caution" on the 
upper panel) and a yellow  lower panel for additional sign wording.

E xit Signs, when required, should be in legible red V,-m  (1.9 cm) stroke letters, not less than 6 in (15.2 cm)
high, on a white field.

Sa fe ty  Instruction S igns, when used, must be white with a green upper panei and white h  tiering to so n v c y  fhe
principal message. Any additional wording must be in black lettering on the white background.

D irectional Signals must be white with a black panel and a white directional symbol. Any additional wording 
must be in black lettering on the white background.

Traffic Signs  must be posted at points o f  hazards in all construction areas. A ll traffic control signs or devices 
must conform to the DOT M UTCD and ANSI D 6 .1-1971, M anual on Uniform Traffic C ontrol D evices fo r  
Streets and  Highways.
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A ccident Prevention Tags are used as a temporary means o f  warning em ployees o f  an existing hazard, such as 
defective tools, equipment, etc.

O ut o j O rder Tags are used to designate equipment that requires repair or maintenance. Equipment with such a 
tag may not be used until the tag is removed.

S ig n a lin g  - Flagmen or other appropriate traffic controls must be provided for operations where signs, signals, 
and barricades do not provide the necessary protection on or adjacent to a highway or street. Signaling  
directions must conform to DO T M anual on Uniform Traffic C ontrol D evices  (M UTCD) and A N SI D 6 .1-1971, 
M anual on Uniform Traffic C ontrol D evices f o r  Streets and  H ighw ays. Stop/Slow sign paddles m ust be used 
by flagmen when hand signaling. Red flags, at least 18 in square, may be temporarily used in traffic control. 
Flagmen are required to wear a red or orange reflective warning vest and a hard hat while flagging. Required 
signs and symbols must be visible at all times when work is being done, and removed or covered promptly 
when the hazard no longer exists.

Cones, Barrels, B arricades, a n d  B arriers - Channeling devices such as cones, barrels, or barricades are 
required for jobsite roadways presenting a hazard to motorized equipment or vehicles. Barriers may also 
provide a greater degree o f  work zone protection. Consult traffic control resources such as the D O T  M UTCD  
for guidance on establishing and working in road constmction work zones.

7.18 Cranes, and H oists

Applicable S tandards:
OSHA 29 CFR 1926.550 - 556
Conti SO P 16, C ranes and  H e a \y  Equipm ent

The target goal o f  a crane safety program is zero crane accidents. To achieve this goal, the fo llow in g  safe work  
procedures must be implemented and enforced at all company projects:

■ Crane operators are required to com ply with crane manufacturer's specifications and lim itations applicable
to the operation o f  any and all cranes, derricks, and hoists.

■ Rated load limits and recommended operating speeds, special hazard warnings, or instructions must be 
posted on all equipment.

■ Hand signals to crane and derrick operators must conform to the applicable ANSI standard for the type o f  
crane being used.

■ A com petent person w ho is knowledgeable in proper crane setup and operation activities m ust.inspect all 
machinery and equipment prior to each use, and during use, to ensure it is in safe operating condition.

■ Any defective parts must be repaired or replaced before use.
■ A com petent person who is knowledgeable in crane inspection techniques must perform an annual

inspection o f  the hoisting machinery and provide a copy o f  the dates and results o f  inspections for each 
hoisting machine and piece o f  equipment to the site superintendent.

■ All moving parts or equipment (belts, gears, shafts, pulleys, sprockets, spindles, drums, fly w bsC , a c .)  
must be guarded to prevent contact by employees.

■ Accessible areas within the swing radius o f  the rotating superstructure o f  the crane must be barricaded to 
prevent an em ployee from being struck or crushed by the crane.

■ Exhaust pipes must be guarded or insulated to prevent contact by employees.
■ Windows in cabs must be o f  safety glass, or equivalent, that introduces no visible distortions.
■ Where necessary, a ladder or steps must be provided to allow  access to a cab roof.
■ Platform s and w a lk w a y s  m u s t  have  anti-skid surfaces.
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■ A fire extinguisher o f  5 ABC rating must be accessible at all operator stations or cabs of equipm ent. N o part
o f a crane or load is permitted within 10 ft (3.0 m) o f  electric power lines, except where electrical
distribution and transmission lines have been de-energized and visibly grounded. A person will be 
designated to observe clearance o f the equipment and provide timely warning to the crane operator.

■ No employee is permitted to work beneath a suspended load.

As part o f  a crane safety program, site superintendents will develop a working knowledge o f the c lien ts
requirements for operating construction cranes, derricks, or hoists on project properly. Interview prospective 

.crane operators prior to site employment to ascertain com petence and qualifications and Check the prospective 
crane operator's past experience with previous employers, i f  possible. The Superintendent or his d esignee w ill 
conduct daily inspections to observe compliance with established company and client crane and rigging 
procedures and immediately shut down any crane operations that jeopardize the safety of any jobsite personnel.

8 .19  D em o li t io n

A pplicable Standards:
OSHA 20 CFR 1926 .850  - 860  
Conti SOP IS  D em olition  P rocedures

Prior to starting demolition operations, an engineering survey must be performed by a c o m p e t e n t  p e r s o n  to 
determine the condition o f  the framing, floors, and walls. In som e jurisdictions, the competent person must be a 
professional engineer. A ll electric, gas, water, steam, sewer, and other service lines must be shut off, capped, or 
otherwise controlled. If hazardous chemicals, gases, explosives, flammable materials, or sim ilarly dangerous 
substances have been used in pipes, tanks, or other equipment on the property, testing and purging must be 
performed to eliminate the hazard prior to demolition.

Employees should never enter any area that may be adversely affected by demolition operations unless they are 
needed to perform these operations. During demolition, a c o m p e t e n t  p e r s o n  must make continued inspections 
as the work progresses to detect hazards resulting from weakened or deteriorated floors, or w alls, or loosened  
material

8 .20  H o u s e k e e p in g

A pplicable Standard:
29 CFR 1910.25
Conti Safety, H ealth  a n d  E nvironm enta l Program Section  6- H ousekeeping

A  policy o f  trash removal and the maintenance o f  good housekeeping practices should be im plem ented on all 
jobsites. The accumulation o f  construction debris may pose a significant fire hazard in addition to tripping and 
falling hazards.

Good housekeeping practices are the result o f  planning and organization. All personnel on the site m ust work 
together to maintain a clean worksite. The prompt removal o f  waste materials will permit a free flow o f  traffic 
through the work areas. D aily, or more frequent, inspections w ill be conducted by the general contractor to 
verify that the housekeeping controls are in place and being enforced.

Housekeeping activities in them selves may pose health hazards such as exposures to dusts, b io logical agents, 
and discarded chemicals. Liquid and solid waste chemicals must be placed in leak-proof containers for proper 
disposal.

H o w la n d  H o o k  M a r in e  T e r m in a l  D e m o l i t io n  R e m e d ia t io n  P m je c t 5 3



Contract # / / / /  235.323 Work Order 001

9.0  S I T E  C O N T R O L  M E A S U R E S

This section outlines site control measures to be implemented to minimize potential exposure to and accidental 
spread o f  hazardous substances during remedial activities. Listed below are the work zones that shall be 
established. The zone boundaries may be modified as necessary as new information becomes available.

9.1 W o r k  Z o n e s

The Site will be divided into Exclusion, Contamination Reduction and Support Zones. It should be recognized  
that the Site control zones will be m odified continually. A map showing the work zones will be updated daily  
and posted in the Site office. The SSHO will review the location o f  work zones at the daily safety briefing.

The SSHO and at least one person who has completed Supervisor's Training will be present at the Site 
whenever work is performed in the Exclusion Zone or Contamination Reduction Zone. Similarly, at least two 
First aid/CPR-trained individual will be present at the Site when work is performed in those zones.

9.1 .1  E x c lu s io n  Z o n e  (E Z )

This zone, commonly known as the Hot Zone, is where there will be direct contact with the potentially  
contaminated material. PPE shall be required in this zone. The SSHO shall enforce these requirements. The 
level o f  PPE required shall be based on hazard, Site condition and air monitoring performed. The outer 
boundary' o f  the Exclusion Zone will be delineated with orange safety fence. The Exclusion Zone specifically  
consists o f  the each o f  the buildings. M odification to the size and boundary o f  the Exclusion Zone w ill be made 
in the field by the SSHO based on operations and wind direction. The Exclusion Zone may be subdivided into 
different areas o f  contamination and different levels o f  PPE may be assigned based upon the expected type and 
degree o f  hazard.

A ll activities in exclusion zone will be conducted using the "buddy system". This involves a buddy w ho is able 
to provide his or her partner with assistance, observe for signs o f  chemical or heat exposure, check integrity o f  
PPE and go for help when needed.

9.1 .2  C o n t a m i n a t i o n  R e d u c t i o n  Z o n e  ( C R Z )

This zone, commonly known as the Warm Zone, is where workers and equipment shall be decontaminated. This 
shall minimize the spread o f  contaminants from the Exclusion Zone into clean areas. The Contamination 
Reduction Zone will consist o f  the area located in front o f  or next to the exclusion zone so that personnel or 
equipment exiting the EZ can be decontaminated and doff the PPE. Emergency equipment to be located in this 
area will include eye wash stations, fire extinguishers, first aid kits and other appropriate equipment. The 
Contamination Reduction Zones or personal decontamination stations will be established adjacent to the 
Exclusion Zones. These stations will provide a means for prompt removal o f  potentially contaminated outer 
PPE at a location convenient to operations.

9 .1 .3  S u p p o r t  Z o n e

This zone, commonly known as the Clean Zone, is considered to be uncontaminated. This area shall be used as 
a storage area for operations equipment and where break and toilet and shower facilities will be located.
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9.2 S i te  E n t r y  a n d  E x i t  C o n t r o l  L o g

All site personnel on this project will undergo safety orientation by the SSHO prior to starting work at the site. 
This training will include general site safety rules, hazardous locations, personal protective equipm ent 
guidelines, and onsite em ergency procedures. All site personnel w ill satisfy the following requirem ents before 
initiating work onsite within the Exclusion or Contamination Reduction Zones:

•  R eceive and pass a physical examination, including certification o f  ability to wear respiratory protection.
•  R eceive adequate hazardous waste training according to 29 CFR 1910.120 or 29 CFR 1926.65.
• R eceive a briefing on all aspects o f  the SSHP.
• Are properly dressed, equipped, and trained in accordance with all personal protective guidelines.
• Are thoroughly trained regarding decontamination procedures.
• All personnel performing tasks when respiratory protection is needed w ill comply with the requirem ents o f

this plan

All personnel entering and exiting the Exclusion and Contamination Reduction Zones will sign in and out 
through the Support Zone. The log will indicate the date and time entering and exiting, the location  entered, 
personal protective equipment utilized and decontamination procedures, refer to Attachment 3 -  Safety and 
Health Forms fo r  the Site E ntry and Exit Log.

10.0 P E R S O N A L  H Y G I E N E  A N D  D E C O N T A M I N A T I O N

Decontamination (Decon) is the process o f  removing or neutralizing potentially harmful contaminants that have 
accumulated on personnel and equipment in order to reduce the spread o f  contamination outside the work area. 
Decontamination is critical to the Safety and Health o f  Site workers and it protects the com m unity by 
m inimizing the off-site migration o f  contaminants. One o f  the most important aspects o f  controlling  
contaminated material migration is the prevention o f  the spread o f  contamination. Good contamination  
prevention will minimize em ployee and public exposure.

All personnel and equipment leaving the Exclusion Zone must be decontaminated in the Contam ination  
Reduction Zone prior to entering the Support Zone. The decontamination process is com posed o f  a series o f  
steps performed in a specific sequence. The basic concept is that more heavily contaminated item s will be 
decontaminated and removed first, followed by decontamination and removal o f  inner, less contaminated items.

During remedial activities at the Site, all items taken into the Exclusion Zone must be considered contaminated  
and must be carefully inspected and/or decontaminated before leaving the Site. All contaminated vehicles, 
equipment and material shall be cleaned and decontaminated to the satisfaction o f  the SSHO prior to leaving the 
Site. Decontamination procedures will be posted at every decontamination station throughout the project.

10.1 P e r s o n a l  D e c o n t a m i n a t i o n

Personnel exiting the Exclusion Zone during remedial activities at the Site shall follow the procedure below .

A s the worker leaves the Exclusion Zone, he places his equipment and tools in the E xclusion  Zone or 
Contamination Reduction Zone. After the worker places his equipment and tools down, gross contam ination  
will be removed from outer clothing and bools. Workers will then remove their outer bools and outer gloves 
and place them in plastic garbage bag-lined containers.
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Once outer gloves are rem oved, workers will remove all outer garments and place them in plastic garbage bag 
lined containers. Once workers are fully decontaminated and all garments are removed, workers w ill rem ove 
their respirators (applicable to level C) follow ed by removal o f  inner gloves. Used cartridges and inner g loves  
will be placed into plastic garbage bags.

All decontamination stations w ill be established on (2) - 6 mil. plastic sheets, covered with approxim ately 2 
inches o f  stone. The stone will be replaced o f  as often as is deemed appropriate.

10.2 R e s p i r a t o r  D e c o n t a m i n a t i o n

Respirators are to be decontaminated, cleaned and sanitized before reuse. Cartridges and/or filters m ust be 
replaced as needed and, as a minimum, changed daily. The respirators are then cleaned with clean ing and 
sanitizing solutions, wiped dry and placed into sanitary containers or bags and sealed closed.

10.3 E q u i p m e n t  D e c o n t a m i n a t i o n

Nearly all contractor hardware (not consumable) is considered to be recoverable. As such, they w ill be 
decontaminated using the proper equipment, i.e. brushes, sprayers, detergent and, if  necessary, other 
appropriate solvents. Large heavy equipment will be decontaminated with pressure steam wash as required.

The decontamination area for vehicles and equipment leaving the Exclusion Zone will be located w ithin the 
Contamination Reduction Zone. Equipment will be decontaminated over 2 layers o f  6-mil plastic p laced on the 
ground. Scrapers and brushes will be used to remove gross contamination prior to final decontam ination. A  
pressure steam cleaner w ill be used for the final cleaning and decontamination o f  the equipment. The 
combination o f dry removal with the brushes and use o f  the steam cleaner will minimize the generation o f  
contaminated liquid. A ll solids and liquids will be collected for disposal. Efforts will be made to m inim ize soil 
(even non-contaminated soil) from being tracked off-site. Dirt and mud will be removed from trucks and 
vehicles leaving the Site to the extent practicable.

10.4 D e c o n ta m in a t io n  L o g

A decontamination log w ill be maintained and will list the equipment name and model number, the equipm ent
I.D. number, the activities the equipment was used for, the method o f  decontamination, am ount o f  
decontamination, date and time o f  decontamination and names o f  personnel doing the decontamination. This 
log will be maintained by the SSHO and included in the Safety and Health Report. Refer to A ttachm ent 3 — 
Safety and Health Forms fo r  the Equipment Decontamination Log.

10.5  P e r s o n a l  H y g ie n e  a n d  S a n i t a t i o n

H a n d s  and face shall b e  th o ro u g h ly  w ash ed  b e fo re  eating, sm o k in g ,  d r in k ing ,  chewing gum o r  tobacco.

When possible, avoid contact with contaminated materials.

Temporary support facilities such as wash facilities, eating areas, changing areas, and portable toilets will be 
located in the Support Zone. This area will remain “clean” and free o f  contamination.

An adequate supply o f  potable water will be provided to the em ployees working at the Site. Clearly labeled 
potable containers will be used to dispense drinking water. Containers will be cleaned at the beginning o f  each
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day. The containers will be equipped with taps to access the water. Clean disposable cups w ill be provided 
daily.

Portable toilet facilities will be provided on-site for em ployees and will be located in the Support Zone..

Eating, drinking, smoking, chew ing gum or tobacco or any practice that increases the probability o f  hand-to- 
mouth transfer and ingestion o f  material is prohibited during remedial activities except in designated eating or 
smoking areas outside the Exclusion and Contaminant Reduction Zones. Conti em ployees, subcontractor 
em ployees, and service personnel are required to thoroughly decontaminate them selves prior to entering the 
Support Zone.

11.0 E M E R G E N C Y  C O N T I N G E N C Y  P L A N

This section describes the em ergency response plan that shall be implemented by Conti em ployees to handle 
emergencies. The nature o f  the project, the contaminants present and the activities planned for the site are such 
that there is little potential for an emergency, which would result in a significant release o f  hazardous 
substances, and in any way threaten the adjoining community. However, there is always the potential at any 
construction site for em ergency situations to occur which threaten the ori-site workers. Possible exam ples o f  
emergency situations during remedial activities include equipment fires, or contact o f  equipment with overhead 
power lines. In all o f  these cases, procedures will be implemented to minimize the possibility' o f  an emergency  
situation. The procedures outlined below are designed to ensure that the workforce reacts quickly and 
appropriately to emergency situations, thereby protecting the health and well being o f  the individual workers. It 
is expected that m odifications may be necessary upon actual site set-up and conditions. Furthermore, Conti 
Enterprises's Corporate Safety, Health and Environmental Program and Procedures Manual include Conti’s 
Corporate Emergency Action Plan Policy and Guideline for Handling Emergencies.

11.1 P r e - E m e r g e n c y  P l a n n i n g

During the site safety briefings held daily, all em ployees will be informed o f  the location o f  this plan, the 
procedures outlined in this plan, and the communication system s and evacuation routes to be used during an 
emergency.

On a continual basis, individual personnel should be constantly alert for indicators o f  potentially hazardous 
situations and for signs and symptoms in themselves and others that warn o f  hazardous conditions and 
exposures. Rapid recognition o f  dangerous situations can avert an emergency.

11.2 P e r s o n n e l  R e s p o n s ib i l i t i e s

All on-site em ployees have a role in mitigating an em ergency incident. The Project Superintendent has primary 
responsibility for responding to and directing emergency response operations to correct em ergency situations. 
This includes taking appropriate measures to ensure the safety o f  site personnel and the pi;bite. He is 
additionally responsible for ensuring that corrective measures have been implemented, appropriate authorities 
notified, and follow-up reports completed. The SSHO shall assist and advise the Project Superintendent, and 
will direct any emergency medical responses.

The following is an outline o f  job titles and corresponding responsibilities during an emergency.
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■ The Site Superintendent directs emergency response activities; serves as liaison with appropriate C lient and
Client representatives personnel and subcontractors. In the event o f  an emergency the Project 
Superintendent will be the Incident Commander.

* The Site Safety and Health O fficer recommends that work be stopped i f  any operation threatens worker or
public health or safety. A dvises Site Manager of emergency procedures if necessary. Provides em ergency  
m edical care on site. N otifies emergency services. The SSHO will assum e the responsibility o l Incident 
Commander if the Project superintendent is eff-site.

11.3  E v a c u a t i o n  R o u te s  a n d  P r o c e d u r e s

In the event o f  an em ergency that necessitates an evacuation o f  the site, on-site personnel shall be notified  by 
hand-held or mobile two-way radios to leave the area by immediate em ergency exit. An alternate m ethod o f  
communication will be the use o f  a portable air horn sounded in regularly spaced, repeated blasts.

During an evacuation, all non-em ergency radio transmissions shall cease. The SSHO, in conjunction with the 
Project Superintendent, shall control the scene until the appropriate municipal and state agencies arrive and a 
site specific Incident Command System  (ICS) should be implemented. Since site conditions, i.e., wind  
direction, precipitation, and work location, change often, the SSHO will determine the appropriate evacuation  
procedures.

A ll personnel shall assemble/muster at the Contamination Reduction Zone (CRZ) or Support Zone. A ccess to 
the site will be restricted. A ll non-em ergency radio transmissions shall cease.

11.4 E m e r g e n c y  D e c o n t a m i n a t i o n  P r o c e d u r e s

Decontamination o f  an injured or exposed worker will be performed if  decontamination does not interfere with  
essential treatment. The objective is to successfully administer first aid without exposing rescue workers and 
the victim  to contaminants. Project personnel will meet with the local hospital to discuss the possib ility  o f  
having to treat injured personnel from the site.

If the hazards are low and decontamination can be performed, then a wash, rinse and removal o f  protective 
clothing will be performed.

If the hazards are high and decontamination cannot be done, then the follow ing procedures will be performed:

* Wrap the victim in blankets or plastic sheeting to reduce contamination o f rescue workers or other 
personnel.

• Alert emergency and m edical personnel to potential contamination. Emergency entry into the exclusion  
zone will be controlled by the SSHO. The SSHO will determine if  the victim can be m oved from the 
exclusion zone. If entrance into the exclusion zone is required, the SSHO zviH ei-znrc that the em ergency  
workers don the proper PPE.

■ If required, arrange to have the SSHO, who is familiar with the site to accompany the victim to the hospital 
i f  required.

11.5 M e d ic a l  T r e a t m e n t / F i r s t  A id

Both the She Superintendent and the Site Safety and health Officer are trained in CPR and First Aid and have 
first aid kits for use in a m edical emergency. Firsl Aid Kits will be located in the: main support area,

H o lla n d  H ook Marine Tenninal D em olition S  Rem ediation Project 5<Y
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Contamination Reduction Zone and al the work activity locations. Eyewash stations will be available at the 
Contamination Reduction Zone. Eyewash stations will be o f  the pressurized, 15-minute discharge type. On-site 
em ployees have a basic knowledge o f  Erst aid and will assist the Site Superintendent and SSHO. Comm unity  
em ergency services (EMS, Fire, and Police) shall be notified im mediately if their resources are needed on site.

If necessary, the injured or sick party shall be taken to Saint V incent’s Medical Center -  Please refer to Figure 
2 -  “Route to Hospital M ap  for directions to the area hospital. Route to the area hospital w ill be posted and 
easily  visible at all times.

F i g u r e  2 - R o u te  to  H o s p i t a l  M a p .

f. Bayonne
: E-Sth'St'.-

Hook Marine Terrnrvd)
Oemo &  Remediation Project 
W estern  Ave & Richmond Tr 

. S ta ten Island, NY

.̂Richmor̂ -j

Aftirfgtoo' ten b l in d  '

; New York

■
S an t Yncent‘5 Medcaf Center. ••
355 Brad Ave 

.■ Staten Island, NY
- (716)61_8-1231

I'iwt RictxmMid
■ SWejrt Hew - ... .r . .'.a5J"Ll-Brlflfton-'i........

MzPji i i  1 .. j)

'"a.-

%

© 2000 Microsoft Corp. and/or. 8s suppliersIrAH-riqhts-reser

G b n s ia n t rAvfel---c:;',~ .,\  . . . . . .  .     ..
‘ r r J '■ • ' '̂ >'.--''\. .̂OSiintTysHle\
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  , ItS-AlCCf
ii;p '!lyVtrXCi tSsKfassQU.1 ;:UU'^irtpiylS^PipW.-A/.'VV::%V ■:

D e p a r t  H owland H ook M arine  Term inal on Local road(s) (North),
Turn R IG HT (East) onto Richmond Ter 

Turn RIGHT (South) onto Clove Rd 
Turn LEFT (East) onto Castleton Ave 

Turn LEFT (North) onto Bard Ave 
Arrive St Vincent's  M edical C enter |355 B ard  Ave, S ta ten  Is land, NY 10310, Tel: (718) 876-1234]

11.6 E m e r g e n c y  A la r m s /N o t i f i c a t i o n s  a n d  P r o c e d u r e s

W hen any emergency occurs on-site, the on-site SSHO and Project Superintendent shall be notified  
immediately. The Project Superintendent or the SSHO shall notify the client and his representatives. Please 
refer to the Table. 11 -  “Emergency Telephone Num bers” for em ergency telephones. Emergency Telephones 
will be posted and easily visible at all times.

H ow land H ook M arine Terminal Demolition  it Rem ediation Project
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To notify any site workers o f  an emergency, workers can be signaled by way of hand held or m obile tw o-w ay  
radios or as a backup, the use o f  an emergency alarm (portable air horn). Any audible pattern o f  b lasts from a 
portable air horn becomes difficult to interpret due to distance and the inhibitory effects of a respirator.

T a b l e  1 1 - E m e r g e n c y  T e l e p h o n e  N u m b e r s  f

Pol i ce  D e p a r t m e n t :
Emer genc y 91 1
Pol i ce  Depar tment 7 1 8 - 8 7 6 - 8 5 0 0

F i r e  D e p a r t m e n t :
Emer gency 91 1
Fire De pa r t me n t / Ambu l a nce  Se r v i c e 7 1 8 - 7 2 7 - 1 1 0 0

Hosp i t a l :
Saint  V i n c en t ’s Medica l  Cen t e r 7 1 8 - 8 1 8 - 1 2 3 4
355 Bard  Ave,  Staten Is land,  N Y

O c c u p a t i o n a l  Phys i c i an:
Envi ronmenta l  Occupa t iona l  Sp e c i a l i s t  ( EOSI ) 5 0 8 - 6 9 S - 0 44 4
Dr. Rober t  MacMi l l an

C o n t i  C o m p a n i e s 9 0 8 - 5 6 1 - 7 6 0 0
Pat  Hogan,  Senior  Engi nee r 9 0 8 - 3 0 7 - 5 4 5 4  (C-cll)
A1 Abal lo,  Di rector  o f  Heal t h  a nd  Sa f e t y 9 0 8 - 3 0 7 - 1 5 0 6  (Cel!)
Aldo M.  Gonzalez ,  Safety and H e a l t h  M a n a g e r 9 0 8 - 4 0 3 - 6 2 3 7  (Cel l )
Bill Weber ,  Project  Engi nee r 9 0 8 - 3 3 7 - 47 6 1  (Cel l)
Brain Emr ick ,  Project  S up e r i n t en d e n t 9 0 8 - 3 0 7 - 6 4 2 7  (Cel l )

P o r t  A u t h o r i t y  o f  NY & N J 7 18 - 4 4 2 - 8 9 7 2
Mike  Wal lace ,  Res ident  En g i nee r 9 7 3 - 3 9 0 - 5 5 1 9  (Cel l )

N Y S  D e p a r t m e n t  o f  E n v i r o n m e n t a l  C o n s e r v a t i o n

E m e r g e n c y  Sp i l l  H o t l i n e  P h o n e  N u m b e r 8 0 0 - 4 5 7 - 7 3 6 2

N a t i o n a l  R e s p o n s e  C e n t e r 8 0 0 - 4 2 4 - 8 8 02

C H E M T R E C 8 0 0 - 4 2 4 - 9 3 0 0

All emergency communications will flow  through the radio network. Outside emergency services wall be 
notified, as necessary. The site evacuation alarm consists o f  one long blast on a horn, every 10 seconds. Any 
time the alarm system is activated; on site personnel will be notified immediately. Personnel will extinguish any 
nearby ignition source and prepare for emergency response activities. This alarm will also be used to alert 
personnel o f  a sudden release o f  hazardous materials.

The observer o f  the em ergency condition will brief the responding personnel as to the nature and location o f  the 
incident. When they have assessed  the situation, a decision whether or not to implement these procedures will 
be made. If these Emergency Contingency Procedures are not implemented, the "All Clear" w ill ,pe  given 
verbally by supervisory personnel. The "All Clear" will be used to indicate a return to normal (non-em ergency) 
conditions following em ergency response activities. The alarm signals will be prominently posted at the site. 
The audible alarm system will be discussed with each resident within hearing range o f  the alarm system .

11.7 I m p le m e n ta t i o n  O f  T h e  P l a n

There is a logical sequence o f  steps to follow' in responding to em ergencies, which should be fo llow ed  by site 
personnel. This sequence in volves identifying the em ergency, investigating the extent o f  the em ergency, 
deciding on the proper initial course o f action, taking corrective action to rectify the situation, and fo llow in g  up 
with a post-cmergency investigation.

Equipment breakdowns, power failures, injuries and natural disasters are usually rather dramatic and will 
capture the individual's attention immediately upon occurrence. In other cases, the individual may have prior
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warning ot' impending em ergencies through weather reports in the case o f  natural disasters and trends in 
equipment performance in the case o f  some breakdowns.

Some emergency situations exist long before the operator is aware that an emergency exists. These cases may 
produce situations, which then becom e immediate and obvious. For example, unattended equipment m ay have 
minor breakdowns which go unnoticed; further operation thus leading to complete breakdown o f  the equipm ent 
resulting in possible injury to the unwary bystander.

In the event o f a fire, explosion, accidental material release, or any other emergency, response activities w ill be 
initiated following the evaluation o f  the event. An assessment o f  the situation will be performed by the SSFIO 
immediately upon notification. The Superintcndent/SSHO is authorized to commit resources to the extent 
detailed in this plan. If it is determined that an emergency situation exists, he will then im plem ent the 
appropriate emergency response activities.

In the event that a medical em ergency or accident occurs in the Exclusion Zone, all personnel responding to the 
em ergency should be outfitted in the Personal Protective Equipment appropriate for the situation. A s a general 
rule, personnel should not enter the Exclusion Zone without donning the minimal level o f  PPE required. In the 
event that a worker is overcom e or disabled for an unknown reason, the Superintendent/SSIiO m ust make a 
determination as to the level o f  respiratory' protection, which is appropriate. Specifically, a determination must 
be made as to whether Supplied Air Respirators are necessary for the protection o f  the responders.

11.7.1 C o n d i t io n s  fo r  I m p l e m e n t a t i o n

•v .)

The contingency plan w ill be activated by the Superintendent/SSFIO immediately, in the event o f  a fire or 
explosion, or em issions o f  toxic chem icals in excess o f  limits set forth by Federal, State, and local agencies. In 
the event o f  a spill or material release, it will be up to the Supenntendent/SSH O to make a determination as to 
when emergency conditions exist, as opposed to routine maintenance o f  the site. His determination w ill depend 
upon the location o f the spill, the size o f  the spill, weather conditions and the proximity o f  the release to 
workers, the community and environmental receptors.

Once it becomes apparent that an emergency situation exists or that a disaster is impending, the Project 
Superintendent or his designee should immediately be notified and an immediate investigation conducted. 
Assessm ent o f  the em ergency should include assessing the severity o f  the situation and collecting enough  
information to make an initial action decision.

A ssessing the emergency should include identifying injured persons ( if  any), damage to buildings and 
equipment, noting potential im pending damage if  corrective action is not taken immediately, and item izing  
resources required to correct the situation.

11.7.1.1  F i r e  o r  E x p lo s io n

Although the potential for fire or explosion is minimal, sources o f  risk do exist. These source;:; include wdTo a 
gases, gasoline for portable equipment, diesel fuel for the heavy equipment and combustible debris. In the 
event o f  an explosion, possible em ergency conditions would exist. U nless extinguished immediately, a lire or 
explosion will trigger implementation o f  these procedures.

'11.7.1.2 M a t e r i a l  Sp il ls

Material Spills could occur during truck loading and from veh icle accidents. Additionally, equipm ent fueling  
operations could produce spills. Ultimately, a spill could contaminate receiving surface water or cause a release
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of vapors to the air. A spill o f  fuel could also ignite. A small spill should be cleaned up immediately, but 
should not trigger activation o f  these procedures. Should an on site spill occur, the immediate response will 
include closing o ff the source o f  the spill, if  possible, application o f  the sorbent material or sand bagging, and 
street sweeping, as appropriate. Any spill that results in a discharge to o ff  site surface water will be contained  
with sorbent booms as needed. All spills will be investigated, and a written report will be provided to the 
regulatory agencies in accordance with applicable regulations.

11.7 .1 .3  S e v e re  W e a t h e r

In the event o f severe weather, the Site Superintendent and/or the HSO have the authority to stop operations and 
direct evacuation procedures, i f  conditions warrant. All equipment will be secured and grounded. After the 
storm, a visual inspection will be performed by the Superintendent and/or the HSO to check for damage and 
hazards. These will be performed before any work is resumed. If damage or hazards are noted, the designated  
or other Conti personnel will evaluate the conditions and implement corrective actions to repair the damage or 
elim inate the hazard. These actions will begin as soon as possible and w ill take precedence over other site 
activities.

11.7.2 In i t i a l  A c t io n

Once the extent o f  the em ergency is known, the Superintendent and the SSHO will make an immediate decision  
as to what initial steps should be taken to remedy the emergency situation. This first action, in the case o f  large- 
scale emergencies, usually consists o f  notifying responsible authorities and/or calling for the necessary  
assistance in order o f  priority.

The individual(s) should not unduly endanger him or herself or others by attempting tasks for which the proper 
equipment is not available or with which he or she is unfamiliar. In all cases, if  in doubt, wait until qualified  
help arrives before taking action.

11.7.3 C o r r e c t i v e  A c t io n

When help arrives, the site superintendent/SSHO should im mediately inform those called o f  the pertinent 
details o f  the situation. Corrective action should be continued until the situation is either under control or 
com pletely rectified. If corrective actions will take considerable time, a long-term effort to com plete the task 
should be developed.

11.7 .4  F o l l o w - th r o u g h

After the situation is corrected, the cause o f  the emergency event is to be determined and review  o f the 
corrective actions taken, etc. In the case o f  equipment failure, if  negligence was not a factor, then revising 
maintenance procedures w ould be the most likely first preventive step. For natural disasters that cannot be 
prevented from recurring, the procedures follow ed in dealing with them can be reviewed to develop  w eio  
effective action plans. The entire event, along with all o f  the responses, w ill be thoroughly documented for 
review by management and project supervisory personnel.

11.8 Spil l  R e s p o n s e  a n d  C o n t r o l  P la n

The purpose o f  this section is to deiine practices and procedures for the prevention, containment and cleanup o f  
accidental discharges o f  hazardous substances during the project. These substances include both the 
contaminated material managed as a result o f  the remedial project, sucli as contaminated soils and

■ <0 5 +; )
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decontamination liquids, and construction materials typically found.on any construction site, such as lubricating 
fluids, diesel fuel, gasoline, etc.

Spill prevention applies to all types o f  spills and can be described as the first and simplest approach to spill 
control. Human error is a major contributing factor to spills and releases. An awareness o f  spill consequences, 
preventive measures and countermeasures will greatly reduce spill occurrences. A sound prevention program 
includes careful work practices, constant inspection, and immediate notification and correction o f  deficiencies. 
In the event that a spill does occur, proper containment and cleanup procedures must then be follow ed in order 
to reduce the effect o f  the spill.

11.8.1 P r e v e n t i o n

Prevention o f  unnecessary spills is o f  first priority. Prevention measures include:

Operators and drivers will exercise extreme caution when transporting material around the site.
When removing hoses from machines an appropriate and adequate supply o f  absorbents w ill be on hand. A 
supply o f  the following absorbents will be kept on-site: oil sorbent booms, rolls and pillow s, universal 
towels and sheets and vermiculite.
Hoses w ill be capped when not connected to their appropriate fitting.
A ll containers will be inspected daily for decay. No open container shall be exposed to rainfall, snowfall, 
etc. without being emptied and cleaned o f  residue.
All equipment will be inspected for leaks before and after service.
Storage o f  material such as fuels, oils, and solvents on-site w ill be limited to the minimum required. A ll 
fluids w ill be stored in individual fluid containers appropriate and approved for the material. M ost o f the 
individual fluids containers will be further secured by storage in large, locked tool and equipm ent storage 
containers. Drums or other containers too large to be stored in containers will be stored raised o ff the 
ground on a liner and covered by plastic.

11.8.2 R e p o r t i n g

All spills w ill be reported immediately to appropriate field and office management personnel. The sequence o f  
reporting will be as follows:

■ Notification by workers to the Project Superintendent or Site Safety and Health Officer.
■ The Project Superintendent or Safety and Health Officer will immediately notify the Resident JEngineer 

Representative regardless o f  the size o f  the spill.
■ Conti, and the Resident Engineer will jointly determine the nature o f  the spill, its size, direction o f  travel, if  

anyone has been injured as a result o f  the spill and whether it requires immediate notification to regulatory 
agencies.

■ The Resident Engineer will have primary responsibility for notifying the regulatory agencies. Conti will 
have follow-up responsibility to verify that the notification is made in a timely manner.

■ If a reportable spill occurs and the Resident Engineer cannot be immediately reached, Conti w ill primary
responsibility to report the spill to the regulators (reportable spills will be called into the N Y SD EC  spill
hotline within two hours o f  the incident and a spill number obtained).

• A  full list o f  emergency contacts and telephone numbers is included this plan. This list includes Conti
personnel as well as federal, state and local authorities. This list w ill be posted m all trailers on-site.

Upon notification o f  a spill, all project activity will be immediately suspended and all necessary equipment and 
personnel will be diverted to spill control and containment. In the event o f  a spill, and regardless o f  the size, a 
Spill Incident Report will be submitted to the Resident Engineer within 48 hours o f the incident.
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J 1.8.3 Spill  R e s p o n s e  E q u i p m e n t

Given the nature o f  this project, all the necessary equipment and personnel necessary to deal with a release o f  
hazardous substances will be available on site. In addition to the heavy equipment and personal protective 
equipment, which is critical to sp ill control, Conti will have on hand an ample amount o f  sorbent materials, 
U N 1A 2 open top drums and overpacks.

11.8 .4  C o n f in e m e n t  a n d  C o n t a i n m e n t

Prior to entering a spill area, all workers must be protected from any adverse effects o f  the spilled material. N o  
one w ill enter any spill area alone. The Site Safety and Health O fficer will determine the levei o f  protection  
required for response activities. To the extent practicable, the area will immediately be cordoned o f f  and, if  
appropriate, exclusion, contamination reduction and support zones w ill be established.

The decision to use confinem ent techniques such as diversion, diking and retention, are generally based on 
time, personnel, equipment and supplies. As mentioned above, all necessary resources will be available on-site 
at all times. To the extent the nature o f  the material is known, the decision should be made based upon a review  
o f  the harmful effects o f  the material. In the event o f  a large migrating spill, an unlikely circumstance, diversion  
techniques, such as placing a soil wall or absorbent boom ahead o f  the spill, shall be im plem ented first. 
Subsequently, diking techniques, such as using material such as sand covered with liner material (PVC, 
hypalon) should be implemented.

11.8.5 C le a n u p

Once a spill has been contained and the source o f  the spill corrected and controlled, cleanup can begin. Spill 
cleanup can proceed at the sam e time as containment if  feasible. Supervisory personnel will determine the 
appropriate cleanup m ethods. The Site Safety and Health O fficer will determine the appropriate level o f  
protection depending upon the nature o f  the material.

■ The first action w ill be to absorb free liquids with absorbent pads, booms, pillows, or clay. The absorbent, 
material will be placed in drums and moved to an appropriate storage location. Subsequent to the removal 
o f  free liquids, soil believed to be contaminated will be excavated and containerized in drums or stockpiled  
on poly sheeting and covered for further testing.

■ Dry spills, while posing less o f  a risk o f  migration, will still require appropriate and immediate action. The 
nature o f  the spilled material will be ascertained. The spilled material will be recovered for reuse if  
appropriate. Material which cannot be recovered and residual contaminated soil will be shoveled  into 55- 
gallon drums, placed in the drum storage area and sampled and analyzed for waste characterization and 
disposal.

• Once containerized, Conti Enterprises will provide for the appropriate sampling and analysis for waste
characterization and disposal facility acceptance. Results o f  waste characterization analysis, w aste profiT. 
and manifests will be provided to the Construction Representative for review.

■ All spilled material and visually contaminated soil will be excavated and containerized in the initial spill 
response. If there appears to be a possibility that contaminants have migrated into the surrounding soil, 
post-remedial sam pling w ill be initiated. Soil samples will be taken from the areas o f  suspected  
contamination and analyzed for the compounds, which were released.

Personnel Decontamination - In general, all spill response operations will be performed in accordance w'ith the 
provisions o f the approved Site Safety and Health Plan.
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11.9  R e p o r t / R e v ie w

A written report shall be made within 24 hours o f  incident resolution. The Resident Engineer will be provided  
with a copy. In addition, all key personnel will have a meeting within 48 hours o f  the incident to discuss and 
critique all o f  the aspects o f  the Emergency Contingency Plan according to new site conditions and lessons  
learned.

12.0 I N S P E C T I O N  A N D  R E P O R T I N G

12.1 S a f e t y  a n d  H e a l th  I n s p e c t io n s

Safety and Health inspections will be conducted to discover, through specific, methodical auditing, checking, or 
inspection procedures, conditions and work practice that lead to job accidents and illnesses.

The Health And Safety M anager shall be responsible for ensuring that inspections are conducted at the 
frequency stated; reviewing the D aily Safety and Inspection Logs for com pleteness, thoroughness, and tTends; 
performing bi-monthly project inspections; and training site personnel on proper inspection techniques. The 
Health and Safety Officer shall be responsible for ensuring that daily inspections are conducted; reviewing the 
inspections findings and corrective actions for applicability and thoroughness; and providing the site  
management personnel with a summary o f  inspection findings each month.

12.2 D a i ly  S a fe ty  a n d  I n s p e c t i o n s  L o g

The SSHO shall insure that all aspects o f  the SSHP are complied with on a daily basis. Only one warning shall 
be given  to individuals not com plying with the SSHP. The SSHO has the authority to shut the work down and 
ban any individual from the Site. If deficiencies are noted, they will be recorded on the D aily Safety and 
Inspection Log and will be corrected immediately. The D aily Safety and Inspection Log will include the date, 
work area, em ployees present at the work area, PPE and work equipment in each area, specific safety and health 
issues and notes and the signature o f  the preparer. Refer to A ttachm ent 3 -  Safety and Health Form s fo r  the 
D aily Safety and Inspection Log.

12.3 I n c i d e n t  R e p o r t s

Incident reporting will ensure an immediate report on all incident/accidents and to provide an effective  
follow -up for corrective action in order to eliminate unsafe practices and unsafe conditions. An 
I n c i d e n t / A c c i d e n t  F o r m  must be completed within 24 hours o f  the Incident/Accident. This report is utilized 
in the event o f injuries, off-site releases, utility breaks, or accidents. Immediately fo llow ing the
incident/accident, the Site Superintendent and the Site Safety and Health Officer w ill initiate and 
Incident/Accident Investigation. An Accident Report shall be com pleted and submitted to th ; P  si 
Engineer with in 2 days. Refer to Attachment 3 -  Safely and Health Forms fo r  the Incident/Accident /  otm

“Near m isses” will be. documented by the Site Safety and Health O fficer and discussed at the morning safety 
briefings to educate the work force to potentially hazardous operations or practices.
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12.4 D a i ly  A i r  M o n i t o r i n g  R e p o r t

The D aily Air Monitoring Report will be prepared by the SSHO. The Report will include all air m onitoring data 
collected including real-time monitoring, personal monitoring within the Exclusion Zone. R e f e r  to  A ttachm ent 
3 -  Safety and Health Forms fo r  the Daily A ir Monitoring Report

12.5  W e e k l y  S a fe ty  M e e t in g / D a i ly  T o o l  B ox  T a lk s

A s part o f  Conti Enterprises’s Corporate Safety and Health Program, a W eekly Safety Meeting is conducted on 
Monday mornings and Daily toolbox Talks. This safety m eeting outlines current industry safety issues and 
allow s for discussion o f  job-specific issues. In addition, a daily site briefing will be held to discuss current work 
activities and hazards for the day along with the air monitoring results from the previous day. The 
SSHO/Superintendent will conduct Daily Tool Box 'Falks and W eekly Safety Meetings with A L L  on-site 
personnel Refer to Attachm ent 3 -  Safety and Health Forms fo r  Daily Toolbox Talks and W eekly Safety  
Meetings.

In addition to the daily toolbox talks and the weekly safety m eeting, Conti will conduct m onthly project 
management safety meetings. All site management, including sub-contractor personnel, are required to attend. 
Topics o f  discussion will include: hazards identified and abated during the previous month, any outstanding  
action, hew  tasks to be performed, site concerns etc. The SSHO will submit a synopsis o f each m eeting  
including topics covered, safety-related concerns, action items to be addressed, status o f  previous item s and a 
signed attendance list.

H owland H ook M arine Terminal D em olition  <£ Rem ediation Project
Site. Safety and Health Plait





ACTIVITY HAZARD A N A LYS IS

Project. Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Mobilization/Site Prep AHA NUMBER: HHMT-001

P o ten tia l S afe ty /H ealth  H azard , , R ecom m ended  C ontro ls  -

Chemical Spill during refueling 
operations or general equipment 
maintenance

Good Housekeeping Practices-Maintain Spill Response Equipment- 
Practice Spill Prevention at ALL Times--Proper Chemical Storage-Spill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities—R epo rt ALL Spills to the S S H O

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar C ap s)-U se  
Caution And Be Aware Whenever Working Around Sharp Objects-W ear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Contact With Underground Utilities Contact Local Mark-Out Authority to Identify And Mark Underground 
Utilities—Keep Heavy Equipment At Least 10 Feet From Power L in e s- 
When An Unknown Hazard Has Been Encountered, Work Will Stop Until 
Hazards And Controls Are Identified And In Place

Electrical Shock Electrical Work Performed By Qualified Person-Use Ground Fault 
Interrupter Circuits (GFIC)-lnspect and replace damaged Electrical 
Cords And Tools-Follow Lockout/Tagout Procedures as required-Keep 
Heavy Equipment At Least 10 Feet From Power Lines

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where Necessary-Use Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Wear Appropriate Personal Protection Equipment (I.E., Ear Plugs/Muffs)- 
-Instruct Personnel On Use Of Hearing Protection-Employees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress-Drink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature

Fall From Different Level Fall Protection Equipment Required If Task >6 Ft-Proper Ladder 
Placement And Selection

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each Use-Use Correct Tool For The Job-Make Use Of All Safety 
Devices And Ensure They Are Functioning

Handling Heavy Objects/Material Use Proper Lifting Techniques-Utilize Proper Hoisting/Materia! Handling 
Techniques and/or Equipment-Use Buddy System For Heavy, Awkward 
Loads-Distribute Loads Evenly

Struck By/Against Heavy Equipment Only Qualified employees will be authorized to a operate Heavy 
equipment—Approach Equipment Within The Operators Vipw-Equipped 
With Back-Up Alarm/Seatbelt-lnspect Equipment Regularly-Hand 
Signal By DESIGNATED Worker

Walking/Working Surface Good Housekeeping Practices-Keep Walkways And Work Areas Clear 
Of Hoses, Cords, And Clutter-Restrict Site To Essential Personnel- 
Wear Appropriate Safety Shoes



Project: H o w lan d  Hook M arine Term inal DATE: F eb ru ary  1 4 ,2 0 0 2
D em o litio n  & R em ed iatio n  Project

ACTIV ITY HAZARD A N A LY S IS

Activity: U tility  D isco n n ec t/C ap p in g  AHA NUMBER: H H M T -0 02

P o ten tia l S afe ty /H ealth  H azard ■ - R eco m m en ded  C ontro ls

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar Caps)-U se 
Caution And Be Aware Whenever Working Around Sharp Objects-Wear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Exposure To High Noise Levels Employees On Hearing Conservation Program—Instruct Personnel On 
Use Of Hearing Protection-Wear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress-Drink Cool/Warm 
Liquids, As Appropriate—Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regimen-Physiological Monitoring Of Workers

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools—Inspect Tools Before 
Each Use-Make Use Of All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper Place-Use Correct Tool For The Job

Handling Heavy Objects/Material Distribute Loads Evenly—Plan Ahead When Moving Materials/ltems-Use 
Buddy System For Heavy, Awkward Loads-Use Proper Lifting 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment-Wear appropriate PPE And Keep Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate HAZWOPER, Medical 
Clearance and Site Specific Training-Follow Decontamination 
Procedures-Follow Emergency Contingency Procedures—Implement 
Site Controls Areas—Perform DustA/apor Suppression—Perform Real- 
Time Air Monitoring—-Wear appropriate PPE for Task/Activity Performed

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In Use-Equipped With Back-Up Alarm/Seatbelt- 
Flaggers/Spotters Assigned Where Necessary-Hand Signal By 
DESIGNATED Worker-lnspect Equipment Regularly—Keep Heavy 
Equipment At Least 10 Feet From Power Lines-Only Qualified 
employees will be authorized to a operate Heavy equipment—Restrict 
Pedestrian Traffic—Swing Radius Roped Off Or Guarded—Use Safety . 
Reflective Vest When Working Around Equipment

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation-—Keep Walkways And Work Areas Clear Of Hoses, Cords, 
And Clutter-Restrict Site To Essential Personnel—Wear Appropriate 
Safety Shoes

Confine Space Entry Identify and post all confine spaces that will be encountered during 
planned activities (Permitted and Non-permitted)—Perform Air Monitoring 
and Provide Local Ventilation-Review and Implement Confine Space 
Entry Procedures prior to entering any confine space—Wear Appropriate 
Level Of Personal Protection (I.E., Level B)

Contact With Underground Utilities Competent Person On Site During Excavation Activities—Contact Local 
Mark-Out Authority to Identify And Mark Underground Utilities- Keep 
Heavy Equipment At Least 10 Feet From Power Lines-W hen An 
Unknown Hazard Has Been Encountered, Work Will Stop Until Hazards 
And Controls Are Identified And In Place

Oxygen Deficient Atmospheres Follow Confined Entry Procedures-lnvestigation Oxygen Deficiency -  
Perform Air Monitoring and Provide Local Ventilation-Wear Appropriate 
Level Of Personal Protection (I.E., Level B)



ACTIVITY HAZARD A N A LYS IS

P oten tia l S afe ty /H ealth  H azard R eco m m en d ed  Controls

Excavation Cave-ln Barricade Open Excavations-Be Aware Of Cave-ln Potential- 
Competent Person On Site During Activity-Contact Local Mark-Out 
Authority to Identify And Mark Underground Utilities-Keep 
Vehicles/Equipment At Sufficient Distance From Edge Of Excavation- 
Maintain Proper Slope For Soil Classification-Maintain Spoils 2 Ft From 
Edge Of Excavation-Perform Daily Excavation/Trench Inspection— 
Provide Access/Egress To Excavation-When An Unknown Hazard Has 
Been Encountered, Work Will Stop Until Hazards And Controls Are 
Identified And In Place



ACTIVITY HAZARD A N A LY S IS

Project: Howland Hook Marine Terminal DATE: February 14, 2002
Demolition & Remediation Project

Activity: B uild ing  D em o lition  AHA NUMBER: H H TM -003

Potentia l Safe ty /H ealth  H a zard R eco m m en ded  Controls

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment-ldentify Or Post Areas 
Where Guarding Is Not Feasible-lnspect and Ensure All Guards Are In 
Place-Swing Radius Of equipment Identified and Barricaded

Chemical Spill Good Housekeeping.Practices-Maintain Spill Response Equipment- 
Practice Spill Prevention at ALL Times-Proper Chemical Storage-Spill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar Caps)~Use 
Caution And Be Aware Whenever Working Around Sharp O bjects-W ear 
Appropriate Personal Protection'Equipment (I.E., Gloves)

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where Necessary-Use Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Employees On Hearing Conservation Program-lnstruct Personnel On 
Use Of Hearing Protection—Wear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress-Drink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regimen-Physiological Monitoring Of Workers

Fall From Different Level Develop and Implement Fall Protection Plan as required—Fall Protection 
Equipment Required If Task >6 Ft—Install Guardrails on scaffold >10 
Ft(Top, Mid And Toe Rails)-Personnel Trained On Fall Protection- 
Proper Ladder Placement And Selection-Warning Line System, and/ 
Safety Monitor as Required

Fire/Explosion Fire Extinguisher Inspected And In Place-Fire Watch during and after 
Hot Work procedures—Follow Hot Work Permit Procedures—Good 
Housekeeping Practices—Ignition Sources Eliminated Or Protected

Flying Debris Ensure guards are installed and working on tools/equipment-lnitiate 
Dust Control Measures-Wear Appropriate Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each Use-Make Use Of All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper Place-Use Correct Too) For The Job

Handling Heavy Objects/Material Distribute Loads Evenly—Plan Ahead When Moving Materials/ltems-Use 
Buddy System For Heavy, Awkward Loads-Use Proper Lifting . 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment-Wear appropriate PPE And Keep Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate HAZWOPER, Medical 
Clearance and Site Specific Training-Follow Decontamination 
Procedures-Follow Emergency Contingency Procedures—Implement 
Site Controls Areas—Perform DustA/apor Suppression—Perform Real- 
Time Air Monitoring—-Wear appropriate PPE for Task/Activity Performed

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In Use-Equipped With Back-Up Alarm/Seatbelt- 
Flaggers/Spotters Assigned Where Necessary-Hand Signal By 
DESIGNATED Worker-lnspect Equipment Regularly-Keep Heavy 
Equipment At Least 10 Feet From Power Lines-Only Qualified 
employees will be authorized to a operate Heavy equipment—Restrict 
Pedestrian Traffic-Swing Radius Roped Off Or Guarded-- Us*.; Safety 
Reflective Vest When Working Around Equipment



ACTIV ITY HAZARD A N A LY S IS

P oten tia l S afe ty /H ealth  H azard  ’ R eco m m en ded  C ontro ls ,

Overhead Activities Check For Loose Items Overhead-Do Not Walk Near Or Under 
Unstable Slopes, Equipment, Or Loads-Hard Hats Worn at ALL tim es- 
Install toe boards on Guardrails—Restrict access to arno nf pihential 
overhead hazard-Rrgging Hardware w';ii Be Inspected u<.;iuc l j u ;  
Use-Stay In View Of The Operator If Possible And Be Aware Of 
Possible Equipment Movement Overhead-Stay Out From Under 
Suspended Loads-Use Tag Lines, As Appropriate.

Structural Collapse
*

Perform Pre- Work Inspection-Restrict access to building or demolition 
areas-Restrict non-essential personnel

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation—-Keep Walkways And Work Areas Clear Of Hoses, Cords, 
And Clutter-Restrict Site To Essential Personnel-Wear Appropriate 
Safety Shoes

Welding arid Cutting Control And Protect Cylinders During Use (I.E., Acetylene Torches,
Etc.)—Fire Watch During And 30 Minutes After W ork-Have Fire 
Extinguisher In Place-Obtain Hot Work Permit For 
Welding/Cutting/Grinding/Spark Producing Tasks And Follow All 
Requirements On The Hot Work Permit-Use Proper Gloves And Tinted 
Welding Masks



ACTIVITY HAZARD A N A LYS IS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Segregate-Stockpile and Load AHA NUMBER: HHTM-004
demolition Debris

P otentia l S afe ty /H ealth  H azard .R eco m m en d ed  Contro ls

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment—Identify Or Post Areas 
Where Guarding Is Not Feasible-lnspect and Ensure All Guards Are In 
Place-Swing Radius Of equipment Identified and Barricaded

Chemical Spill Good Housekeeping Practices-Maintain Spill Response Equipment- 
Practice Spill Prevention at ALL Times-Proper Chemical Storage—Sp<ll 
Control And Countermeasures Plan In Place For opuis La .ooui .ieied 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar Caps)-U se 
Caution And Be Aware Whenever Working Around Sharp Objects-W ear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where Necessary-Use Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Employees On Hearing Conservation Program—Instruct Personnel On 
Use Of Hearing Protection-Wear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress-Drink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regimen-Physiological Monitoring Of Workers

Fall From Different Level Develop and Implement Fall Protection Plan as required—Fall Protection 
Equipment Required If Task >6 Ft—Install Guardrails on scaffold >10 
Ft(Top, Mid And Toe Rai!s)-Personnel Trained On Fall Protection- 
Proper Ladder Placement And Selection-Warning Line System, and/ 
Safety Monitor as Required

Fire/Explosion Fire Extinguisher Inspected And In Place-Fire Watch during and after 
Hot Work procedures-Follow Hot Work Permit Procedures—Good 
Housekeeping Practices-lgnition Sources Eliminated Or Protected

Flying Debris Ensure guards are installed and working on tools/equipment-lnitiate 
Dust Control M easures-W ear Appropriate Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each Use-Make Use Of All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper Place-Use Correct Tool For The Job

Handling Heavy Objects/Material Distribute Loads Evenly—Plan Ahead When Moving Materials/Items—Use 
Buddy System For Heavy, Awkward Loads-Use Proper Lifting 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment—Wear appropriate PPE And Keep Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate HAZWOPER, Medical 
Clearance and Site Specific Training-Follow Decontamination 
Procedures-Follow Emergency Contingency Procedures—Implement 
Site Controls Areas—Perform Dust/Vapor Suppression—Perform Real- 
Time Air Monitoring—-Wear appropriate PPE for Task/Activity Performed



ACTIV ITY HAZARD A N A LYS IS

% P o ten tia l S afe ty /H ealth :H azard R eco m m en ded  C ontro ls

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In Use-Equipped With Back-Up Alarm/Seatbelt- 
Flaggers/Spotters Assignor! Where Necessary Hand Signal By 
DESIGNATED Worker--itidpeU. Equipment Reguiarly-Keep Heavy 
Equipment At Least 10 Feet From Power Lines-Only Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Swing Radius Roped Off Or Guarded-Use Safety 
Reflective Vest When Working Around Equipment

Overhead Activities Check For Loose Items Overhead-Do Not Walk Near Or Under 
Unstable Clones, Equipment. Or Loads-Hard Hats Worn at ALL 
Install toe boards on Guardrails-Resfrict access to area or potential 
overhead hazard—Rigging Hardware Will Be Inspected Before Each 
Use-Stay In View Of The Operator If Possible And Be Aware Of 
Possible Equipment Movement Overhead-Stay Out From Under 
Suspended Loads-U.se Tag Lines, As Appropriate.

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation—-Keep Walkways And Work Areas Clear Of Hoses, Cords, 
And Clutter-Restrict Site To Essential Personnel-Wear Appropriate 
Safety Shoes

Welding and Cutting Control And Protect Cylinders During Use (I.E., Acetylene Torches, 
Etc.)-Fire Watch During And 30 Minutes After W ork-Have Fire 
Extinguisher In Place-Obtain Hot Work Permit For 
Welding/Cutting/Grinding/Spark Producing Tasks And Follow All 
Requirements On The Hot Work Permit-Use Proper Gloves And Tinted 
Welding Masks



ACTIVITY HAZARD A N A LY S IS
y o n r i

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: R em oval of S lab /F o un d ation s AHA NUMBER: H H M T -0 05

t P o ten tia l Safe ty /H ealth  H azard R eco m m en ded  C ontro ls

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment—Identify Or Post Areas 
Where Guarding Is Not Feasible-lnspect and Ensure All Guards Are In 
Place-Swing Radius Of equipment Identified and Barricaded

Chemical Spill Good Housekeeping Practices-Maintain Spill Response Equipment- 
Practice Spill Prevention at ALL Times-Proper Chemical Storage-Spill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar Caps)-U se 
Caution And Be Aware Whenever Working Around Sharp Objects-W ear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Contact With Underground Utilities Competent Person On Site During Excavation Activities-Contact Local 
Mark-Out Authority to Identify And Mark Underground Utilities-Keep 
Heavy Equipment At Least 10 Feet From Power Lines-W hen An 
Unknown Hazard Has Been Encountered, Work Will Stop Until Hazards 
And Controls Are Identified And In Place

Excavation Cave-ln Barricade Open Excavations-Be Aware Of Cave-ln Potential- 
Competent Person On Site During Activity-Contact Local Mark-Out 
Authority to Identify And Mark Underground Utilities-Keep 
Vehicles/Equipment At Sufficient Distance From Edge Of Excavation- 
Maintain Proper Slope For Soil Classification-Maintain Spoils 2 Ft From 
Edge Of Excavation-Perform Daily Excavation/Trench Inspection- 
Provide Access/Egress To Excavation-When An Unknown Hazard Has 
Been Encountered, Work Will Stop Until Hazards And Controls Are 
Identified And In Place

Exposed.To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where Necessary-Use Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Wear Appropriate Personal Protection Equipment (I.E., Ear Plugs/Muffs)- 
-Instruct Personnel On Use Of Hearing Protection-Employees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress-Drink CoolA/Varm 
Liquids, As Appropriate—Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regimen-Physiological Monitoring Of Workers.

Flying Debris Ensure guards are installed and working on tools/equipment-lnitiate 
Dust Control Measures-Wear Appropriate Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate HAZWOPER, Medical 
Clearance and Site Specific Training-Follow Decontamination 
Procedures-Follow Emergency Contingency Procedures-lmplement 
Site Controls Areas-Perform Dust/Vapor Suppression-Perform Real- 
Time Air Monitoring-Review Material Safety data Sheet-W ear 
appropriate PPE for Task/Activity Performed



^ v o n f  i
ACTIVITY HAZARD A N A LY S IS

Potentia l S afetyfHealth  H a z a rd R eco m m en ded  Contro ls

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In Use-Equipped With Back-Up Alarm/Seatbelt- 
Flaggers/SpeVerr Assigned Where Necessary- -Hnrd pirneil Bv 
DESIGNATED WorKer—inspect Equipment Regularly Keep heavy 
Equipment At Least 10 Feet From Power Lines-Only Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Swing Radius Roped Off Or Guarded-Use Safety 
Reflective Vest When Working Around Equipment

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footinq When Enterinq
Fyr->V'-Vinr.. ny;f;r| ! y,; p." ir : Or'f-r-
Lxudv.juOiio -!\uup A/uii\>vays And worn /-vuas L-leai !~..u inodes, chorus, 
And Clutter-Restrict Site To Essential Personnel-Wear Appropriate 
Safety Shoes

Welding and Cutting

..

Control And Protect Cylinders During Use (I.E., Acetylene Torches,
Etc.)-Fire Watch During And 30 Minutes After W ork-Have Fire 
Extinguisher In Place-Obtain Hot Work Permit For 
Welding/Cutting/Grinding/Spark Producing Tasks And Follow All 
Requirements On The Hot Work Permit-Use Proper Gloves And Tinted 
Welding Masks



ACTIV ITY HAZARD A N A LY S IS

Project. Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: S to ckp ile  and  Load  S lab /Foundation  AHA NUMBER: H H TM -006
D ebris

P oten tia l S afety/H ealth  H azard R eco m m en d ed  C o n tro ls

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment—Identify Or Post Areas 
Where Guarding Is Not Feasible-lnspect and Ensure All Guards Are In 
Piace-Swing Radius Of equipment Identified and Barricaded

Chemical Spill Good Housekeeping Practices-Maintain Spill Response Equipment- 
Practice Spill Prevention at ALL Times-Proper Chemical Storage-Spill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar C aps)-U se 
Caution And Be Aware Whenever Working Around Sharp Objects—Wear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where Necessary-Use Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Employees On Hearing Conservation Program—Instruct Personnel On 
Use Of Hearing Protection-Wear Appropriate Personal Protection 
Equipment (I.E., Ear Plugs/Muffs)

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress—Drink Cool/Warm 
Liquids, As Appropriate—Monitor Temperature-Monitor Work And Adjust 
Work-Rest Regimen-Physiological Monitoring Of Workers

Fall From Different Level Develop and Implement Fall Protection Plan as required-Fall Protection 
Equipment Required If Task >6 Ft-lnstall Guardrails on scaffold >10 
Ft(Top, Mid And Toe Rails)-Personnel Trained On Fall Protection- 
Proper Ladder Placement And Selection-Warning Line System, and/ 
Safety Monitor as Required

Fire/Explosion Fire Extinguisher Inspected And In Place-Fire Watch during and after 
Hot Work procedures-Follow Hot Work Permit Procedures-Good 
Housekeeping Practices-lgnition Sources Eliminated Or Protected

Flying Debris Ensure guards are installed and working on tools/equipment-lnitiate 
Dust Control Measures-Wear Appropriate Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools-lnspect Tools Before 
Each Use-Make Use Of All Safety Devices And Ensure They Are 
Functioning-Store Tools In Proper Place-Use Correct Tool For The Job

Handling Heavy Objects/Material Distribute Loads Evenly-Plan Ahead When Moving Materials/ltems-Use 
Buddy System For Heavy, Awkward Loads-Use Proper Lifting 
Techniques-Utilize Proper Hoisting/Material Handling Techniques 
and/or Equipment-Wear appropriate PPE And Keep. Guards In Place

Inhalation/Contact With Hazardous 
Material

Ensure site personnel have the appropriate HAZWQPFR. Medical 
Clearance and Site Specific Training-Follow Decontamination 
Procedures-Follow Emergency Contingency Procedures-lmplement 
Site Controls Areas-Perform Dust/Vapor Suppression-Perform Real- 
Time Air Monitoring—-Wear appropriate PPE for Task/Activity Performed |



ACTIV ITY HAZARD A N A LY S IS

P oten tia l S afe ty /H ealth  H azard R eco m m en d ed  C ontro ls _ • V  -

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In Use-Equipped With Back-Up Alarm/Seatbelt- 
Flaggers/Spotters Assigned Where Necessary Hand Signal By 
DESIGNATED Worker-lnspect Equipment Regularly-Keep Heavy 
Equipment At Least 10 Feet From Power Lines-Only Qualified 
employees will be authorized to a operate Heavy equipment-Restrict 
Pedestrian Traffic-Swing Radius Roped Off Or Guarded-Use Safety 
Reflective Vest When Working Around Equipment

Overhead Activities Check For Loose Items Overhead-Do Not Walk Near Or Under 
Unstable Slopes, Equipment, Or Loads-Hard Hats Worn at ALL times— 
Install toe boards on Guardrails-Restrict access to area of potential 
overhead hazard-Rigging Hardware Will Be Inspected Before Each 
Use-Stay In View Of The Operator If Possible And Be Aware Of 
Possible Equipment Movement Overhead-Stay Out From Under 
Suspended Loads-Use Tag Lines, As Appropriate.

Walking/Working Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation—-Keep Walkways And Work Areas Clear Of Hoses, Cords, 
And Clutter-Restrict Site To Essential Personnel-Wear Appropriate 
Safety Shoes

Welding and Cutting Control And Protect Cylinders During Use (I.E., Acetylene Torches,
Etc.)—Fire Watch During And 30 Minutes After W ork-Have Fire 
Extinguisher In Place-Obtain Hot Work Permit For 
Welding/Cutting/Grinding/Spark Producing Tasks And Follow All 
Requirements On The Hot Work Permit-Use Proper Gloves And Tinted 
Welding Masks



ACTIV ITY HAZARD A N A LYS IS

Project: Howland Hook Marine Terminal DATE: February 14,2002
Demolition & Remediation Project

Activity: Site B ackfillin g  A ctiv ities  AHA NUMBER: H H M T - 007

Potentia l S afe ty /H ealth  H azard R eco m m en ded  C ontro ls '*

Caught In/Between Moving Parts Backup Alarm On Moving/Swinging Equipment-ldentify Or Post Areas 
Where Guarding Is Not Feasible-lnspect and Ensure All Guards Are In 
Place-Swing Radius Of equipment Identified and Barricaded

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan-Flaggers/Spotters 
Assigned Where Necessary-Use Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Wear Appropriate Personal Protection Equipment (I.E., Ear Plugs/Muffs)- 
-Instruct Personnel On Use Of Hearing Protection—Employees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress-Drink CoolAA/arm 
Liquids, As Appropriate-Monitor Temperature—Monitor Work And Adjust 
Work-Rest Regimen-Physiological Monitoring Of Workers

Flying Debris Ensure guards are installed and working on tools/equipment-lnitiate 
Dust Control Measures-Wear Appropriate Personal Protection 
Equipment (I.E., Safety glasses/goggles/face shields)

Struck By/Against Heavy Equipment Approach Equipment Within The Operators View-Equipment Properly 
Secured When Not In Use-Equipped With Back-Up Alarm/Seatbelt— 
Flaggers/Spotters Assigned Where Necessary-Hand Signal By 
DESIGNATED Worker—Inspect Equipment Regularly—Keep Heavy 
Equipment At Least 10 Feet From Power Lines—Only Qualified 
employees will be authorized to a operate Heavy equipment—Restrict 
Pedestrian Traffic-Swing Radius Roped Off Or Guarded-Use Safety 
Reflective Vest When Working Around Equipment

WalkingA/Vorking Surface Avoid Walking On Spoils Pile and Watch Footing When Entering 
Excavation-Good Housekeeping Practices-Barricade Open 
Excavations-Keep Walkways And Work Areas Clear Of Hoses, Cords, 
And Clutter—Restrict Site To Essential Personnel-Wear Appropriate 
Safety Shoes



ACTIVITY HAZARD A N A LYS IS

Project: Howland Hook Marine Terminal DATE February 14,2002
Demolition & Remediation Project

Activity: Demobilization/Site Restoration AHA NUMBER: HHMT-008

Potentia l S afe ty /H ealth  H azard R eco m m en d ed  Contro ls

Caught In/Between Moving Parts . Swing Radius Roped Off Or Guarded-Restrict Pedestrian Traffic- 
Backup Alarm On Moving/Swinging Equipment-ldentify Or Post Areas 
Where Guarding Is Not Feasible-lnspect and Ensure All Guards Are In 
Place

Chemical Spill Good Housekeeping Practices-Maintain Spill Response Equipment- 
Practice Spill Prevention at ALL Times-Proper Chemical Storage-Spill 
Control And Countermeasures Plan In Place For Spills Encountered 
During Work Activities

Contact With Sharp Objects/Material Identify And Guard Sharp/Protruding Objects (I.E., Rebar Caps)—Use 
Caution And Be Aware Whenever Working Around Sharp Objects-W ear 
Appropriate Personal Protection Equipment (I.E., Gloves)

Contact With Underground Utilities Contact Local Mark-Out Authority to Identify And Mark Underground 
Utilities-Keep Heavy Equipment At Least 10 Feet From Power Lines— 
When An Unknown Hazard Has Been Encountered, Work Will Stop Until 
Hazards And Controls Are Identified And In Place

Electrical Shock Electrical Work Performed By Qualified Person—Use Ground Fault 
Interrupter Circuits (GFIC)-lnspect and replace damaged Electrical 
Cords And Tools-Grounding And Bonding-Equipment—Follow 
Lockout/Tagout Procedures as required-Keep Heavy Equipment At 
Least 10 Feet From Power Lines

Exposed To Vehicle Traffic Develop, Implement and Follow Traffic Control Plan—Flaggers/Spotters 
Assigned Where Necessary-Use Safety Reflective Vest When Working 
Around Active Traffic

Exposure To High Noise Levels Wear Appropriate Personal Protection Equipment (I.E., Ear Plugs/Muffs)- 
-Instruct Personnel On Use Of Hearing Protection-Employees On 
Hearing Conservation Program

Exposure To High/Low Ambient 
Temperatures

Discuss Signs/Symptoms Of Heat/Cold Stress—Drink Cool/Warm 
Liquids, As Appropriate-Monitor Temperature

Fall From Different Level Fall Protection Equipment Required If Task >6 Ft-Proper Ladder 
Placement And Selection

Hand/Power Tools Ensure Personnel Are Trained On Specific Tools—Inspect Tools Before 
Each Use-Use Correct Tool For The Job—Make Use Of All Safety 
Devices And Ensure They Are Functioning

Handling Heavy Objects/Material Use Proper Lifting Techniques-Utilize Proper Hoisting/Material Handling 
Techniques and/or Equipment-Use Buddy System For Heavy, Awkward 
Loads-Distribute Loads Evenly

Struck By/Against Heavy Equipment Only Qualified employees will be authorized to a operate Heavy 
equipment-Approach Equipment Within The Operators View—Equipped 
With Back-Up Alarm/Seatbelt-lnspect Equipment Regularly—Hand 
Signal By DESIGNATED Worker

WalkingAA/orking Surface Good Housekeeping Practices-Keep Walkways And Work Areas Clear 
Of Hoses, Cords, And Clutter-Restrict Site To Essential Personnel— 
Wear Appropriate Safety Shoes
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1171 R i v e r f r o n t  C en t e r  
A m s t e r d a m ,  N Y  12010  

( 5 1 8 )  8 4 2 - 4 !  I I

Issue Da t e :  2 0 0 0 - 0 7

A r s e n i c  
M S D S  2 9 6  

A R S 2 3 4 0

Section 1 - Chemical Product and Company Identification 54.1
M a t e r i a l  N a m e :  Ar s en i c  C A S  N u m b e r :  7 4 4 0 - 3 8 - 2
C h e m i c a l  F o r m u l a :  As  
S t r u c t u r a l  C h e m i c a l  F o r m u l a :  As ,
S y n o n y m s :  A R S E N ;  A R S E N 1 A ;  A R S E N I C ;  A R S E N I C - 7 5 ;  A R S E N I C  B L A C K ;  A R S E N I C A L S ;  C O L L O I D A L  

A R S E N I C ;  G R A Y  A R S E N I C ;  G R E Y  A R S E N I C ,  M E T A L L I C  A R S E N I C  
G e n e r a l  Use :  In me t a l l u r g y  for  h a r d e n i n g  c op p e r ,  l ead al loys ,  in the  m a n u f a c t u r e  o f  c er t a i n  t ype s  o f  glass.

Section 2 - Composition / Information on Ingredients
N a m e
Arsenic-

C A S %
> 9 8

O S I I A  P E L
T W A :  0.5 m g / m ’; a s  As.

A C G I U  T L V
T W A :  0.01 m g / m  ; a s  As.

N I O S H  R E E
S T E L :  0 . 00 2  m g /m ' ;  C e i l i n g  ( 15  

m i n )  as  As.

I D E M  Le v e l
5 m g / m ’; as  As.

Section 3 - Hazards Identification

Flammabil i ty 
Toxicity 

Body Contac t  
React ivi ty 

Chronic
0

Min

ChemWatch Hazard Ratings :

1
l o w

2
Moderate

3

High
4

Ext reme

Wilson RISK 
vo- Scale

1 4  2 0

A N S I  S i g n a l  W o r d

Warning!

Fire Diamond

E m e r g e n c y  O v e r v i e w  ☆ ☆ ☆ ☆ ☆
Bri t t l e ,  c rys tal l ine,  s i l v c r y - b l a c k  m e t a l .  I r r i t a t i ng  to e y e s / s k i n / r e s p i r a t o r y  t ract .  A l s o  caus es :  d a m a g e  to b l o od -  ,;f; 
f o r m i n g  organs ,  n e r v o u s  and  c a r d i o v a s c u l a r  s y s t ems .  C a n c e r  hazard .  G e n e r a l l y  f o u nd  as  a p o w d e r  w h i c h  is <!' ,  
f l a mm a b l e .

P o te n t i a l  H e a l th  E f f e c t s
P r i m a r y  E n t r y  R o u t e s :  i nha l a t i on ,  i n g e s t i o n  o f  dus t  and  fumes ,  skin a b s o r p t i o n  
T a r g e t  O r g a n s :  l iver,  k i d n e y s ,  s k i n ,  l u n g s ,  l y mp h a t i c  s ys t e m 
A c u t e  Ef f ec t s

I n h a l a t i o n :  T h e  dust  is t ox i c  a nd  d i s c o m f o r t i n g  to the u p p e r  r e s p i r a t o r y  t r a c t  a nd  lungs .
A c u t e  i nha l a t i on  e x p o s u r e  c an  c a u s e  c o u g h ,  ches t  pa in ,  shor t ness  o f  b r e a t h ,  d i zz i nes s ,  h e a d a c he ,  p u l m o n a r y  e d e m a  
a n d  e x t r e me  gener a l  w e a k n e s s .
P r o l o ng e d  o r  r epea t ed  e x p o s u r e  c an  c a u s e  pe r f o r a t i on  o f  the nasal  s e p t u m .
H i g h  e x p o su r e s  can c a u s e  p o o r  a p p e t i t e ,  na us e a ,  v o m i t i n g  and  m u s c l e  c r a m p s .  Hear t  e f fec t s  wi t h  a b n o r m a l  E K G  c a n  
a l so  o c cu r  wi t h  ve ry  h i gh  e x p o s u r e s .

E y e :  T h e  dus t  m a y  p r o d u c e  e ye  d i s c o m f o r t  c au s in g  smar t i ng ,  pa in and  r e dne s s .
S k i n :  T h e  ma te r i a l  is m o d e r a t e l y  d i s c o m f o r t i n g  to the  skin and m a y  be  h a rm f u l .

E x p o s u r e  m a y  resul t  in a b n o r m a l  r e d n e s s  ( c a u s e d  by  capi l l a ry  c on ge s t i o n ) ,  b u n t i n g ,  i t ch ing ,  s we l l i ng ,  sk i n  e r u p t i o n s  
a n d  de rmat i t i s .
T o x i c  e f fec t s  m a y  resul t  f r o m  sk in  a bs o r p t i o n .

ii ili.-jiiilili'.hci 's inii.::i,,ii is |)i.iliilii:,:<l 
:. beer, taken in the piepnrtttion of.such iiifr.ru 
"  y oI such ini'ormtiiton lor application lu tin

to the suiirtl tliiy  oi infoittiuti.-n here ui f 
ii inn. l.nit'iin; I'ublifln iii C.'orpo rui i 'An on-tuly no
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Re p e a t e d  skin c o n i a c i  can  c a u s e  t h i c k e n e d  skin a nd / o r  pa t c hy  a reas  ot  d a r k e n i n g  a nd  loss ol  p i gment .  Sonic  p e r s o n s  
d e v e l o p  wh i t e  l ines on  the nai l s .

I n g e s t i o n :  T h e  so l id /dus t  is d i s c o m f o r t i n g  to the gas t r o in t es t i na l  t ract  a n d  is t oxi c  a nd  m a y  he fatal i f  s w a l l o w e d .  
S y m p t o m s  o f  acut e  p o i s o n i n g  b y  i ng e s t i o n ,  whi c h  deve l op  wi t h i n  4 h o u r s  i n c l ude  ep i ga s t r i c  pain,  vo mi t i n g  a n d  
wa t e r y  dia r rhea .  B l ood  m a y  a p p e a r  in v o m i m s  and  stools.  I f  a m o u n t  i n g e s t e d  is s uf f i c i e n t l y  h igh,  s hock  m a y  d e v e l o p ,  
f o l l owe d  by  dea t h  wi t h i n  24  h ou r s .
C o n s i d e r e d  an un l i ke l y  r ou t e  o f  e n t r y  in c omme r c i a l / i n d u s t r i a l  e n v i r o n m e n t s .

C a r c i n o g e n i c i t y :  N T P  - C l a s s  I , K n o w n  to be  a c a r c i nogen;  1 ARC  - G r o u p  1, C a r c i n o g e n i c  to h u m a n s ;  O S  HA T h e .  i 
as a c a r c i nogen ;  N I O S H  - L i s t e d  a s  c a r c i n o g e n ;  A C G I H  - Cl a s s  A l ,  C o n f i r m e d  h u m a n  car c i nogen :  HPA - C l a s s  A ,  
H u m a n  car c i nogen ;  M A K  - C l a s s  A I , C a p a b l e  o f  induc ing  m a l i g na n t  t u m o r s  as s h o w n  by  e x p e r i e nc e  with h u m a n s .  

C h r o n i c  Ef fec t s :  S y m p t o m s  o f  c h r o n i c  p o i s o n i n g  by  inha la t ion i nc l ude  w e i g h t  loss,  n a u s e a  a nd  d i a r rhea  a l t e rn a t i n g  
wi t h  cons t i pa t ion ,  p i g m e n t a t i o n  a n d  e r u p t i o n  o f  the skin,  loss o f  hair ,  p e r i p h e r a l  neur i t i s ,  b l ood  d i sorde r s  ( a n e m i a ) ,  
s t r i a t i ons  on  f i ngerna i l s  a n d  t oena i l s .
L o n g - t e r m  e x p o s u r e  c a n  c a u s e  a n  u l c e r  o r  hol e  in the bone '  d i v i d i n g  the i nn e r  nose .  H o a r s e ne ss  and  sore  e y e s  a l s o  
occur .
H i g h  or r epea t ed  e xp os u r e  can  c a u s e  n e rv e  d a m a g e  wi th  pins  and  n e ed l es ' ,  b u r n i n g ,  n u m b ne s s ,  and  later  wer t l . a . e t s  o f  
a r m s  and  legs.  R e p e a t e d  e x p o s u r e  c a n  a l so  d a ma g e  the liver,  c au s i n g  n a r r o w i n g  o f  the  b l ood  vessels ,  o r  i n t e r f e r e  w i t h  
the b o n e  ma r r o w ' s  abi l i ty  to m a k e  r ed  b l o o d  cells.
M a n y  cases  o f  skin c an c e r  h a v e  b e e n  r e p o r t e d  a m o n g  peop l e  e x p o s e d  to a r s en i c  t h r o u g h  me d i c a l  t r ea tment  wi t h  
i norgan i c  b i v a l e n t  a r s en i c  c o m p o u n d s .  In s o m e  ins tances  skin c a n c e r s  h a v e  o cc u r r e d  in c o m b i n a t i o n  wi th o t h e r  
c ance r s ,  s uch as l iver  a n g i o s a r c o m a ,  i n t es t i na l  and  urinary'  b l a dd e r  c a r c i n o m a s  a nd  m e n i n g i o m a .  E p i d e mi o l o g i c a l  
s t ud i e s  o f  c ance r  af ter  m e d i c a l  t r e a t m e n t  h a v e  s h o wn  an e xce s s  o f  sk i n  c a n c e r s  but  no  c l ear  ass oc i a t i on  wi t h  o t h e r  
c a n c e r s  has  been  s ho wn .  A n  a s s o c i a t i o n  b e t w e e n  e n v i r o n me n t a l  e x p o s u r e  t o  a r s en i c  t h r o u g h  d r i nk i ng  wa t er  a n d  s k i n  
c a n c e r  has  be e n  o b s e r v e d  a n d  c o n f i r m e d .  Ep i demi o l og i ca l  s t ud i e s  in a r e a s  w h e r e  d r i n k i n g  wa t e r  con t a i ned  0 . 3 5 - 1 . 1 4  
mg/ I  a r seni c  e l evat ed r i sks  for  c a n c e r s  o f  t he  b l adder ,  kidney,  skin,  l iver ,  l u ng  and  c o l o n  in bo t h  men  and w o m e n .  
Oc cu pa t i o na l  ex p o s u r e  to i n o r g a n i c  a r s en i c ,  espec i a l l y  in mi n i n g  and c o p p e r  s me l t i n g ,  has  cons i s t en t l y  been  a s s o c i a t e d  
wi t h  an inc reased risk o f  c a nc e r .  A n  a l m o s t  t enfold increase  in t he  i n c i d e n c e  o f  l u ng  c an c e r  w a s  found in w o r k e r s  m o s t  
he a v i l y  e xp o s e d  to  a r s en i c  a n d  r e l a t i v e l y  c l e a r  d os c - r c s pons c  r e l a t i o n s h i p s  h a v e  b e e n  ob t a i n e d  wi th  rega rd  to 
c u mu l a t i v e  exposur e .  O t h e r  s m e l t e r  w o r k e r  p opu l a t i ons  have b e e n  s h o w n  to h a v e  c o ns i s t en t  i nc reases  in l ung  c a n c e r  
i nc i dence ,  as wel l  as i n c r e a s e s  o f  a b o u t  2 0 %  in the i nc idence  o f  g a s t r o i n t e s t i n a l  c a n c e r  a n d  o f  3 0 %  for renal  c a n c e r  a n d  
h c m a t o l y m p h a t i c  m a l i g n a n c i es .

Section 4 - First Aid Measures
I n h a l a t i o n :  R e m o ve  to f r esh air.  L a y  pa t i e n t  down .  K e e p  w a rm a nd  res ted.

I f  b r ea t h i ng  is sha l l ow or  h a s  s t o p p e d ,  e n s u r e  c lear  a i rway  a nd  a p p l y  r e s us c i t a t i on .  T r a n s p o r t  t o  hospi tal  or  d oc t o r .
E y e  C o n t a c t :  I mm e d i a t e ly  h o l d  t h e  e y es  o p e n  and wa s h  co n t i n u o u s l y  for a t  least  15 m i n u t e s  wi t h  fresh r u n n i n g  w a t e r .  

E n s u r e  i r r igat ion u n d e r  e y e l i d s  b y  o c c a s i o n a l l y  l if t ing the u ppe r  a n d  l o w e r  l ids.
T r an s p o r t  to hospi tal  o r  d o c t o r  w i t h o u t  de l ay .  R em o v a l  o f  con t a c t  l enses  a f t e r  an e y e  i njury s hou l d  on l y  be u n d e r t a k e n
b y  ski l l ed personnel .

S k i n  C o n t a c t :  Qu i ck l y  bu t  g e n t l y ,  w i p e  ma t e r i a l  o f f  skin wi th a dry,  c l e an  c l o t h .
I m m e d i a t e l y  r e mo v e  all c o n t a m i n a t e d  c l o t h i n g ,  i nc luding footwear .
W a s h  a f f ec t ed  areas  w i t h  w a t e r  ( a n d  s o a p  i f  ava i l ab l e )  for at  l eas t  15 m i n u t e s .  T r a n s p o r t  to hospi t a l  or  doc tor .  

I n g e s t i o n :  Cont a c t  a P o i s o n  C o n t r o l  Ce n t e r .
I f  s w a l l o w e d ,  and if m o r e  t h a n  1 5 m i n u t e s  f r om a hospi ta l ,  i nduc e  v o m i t i n g ,  p r e f e r a b l y  u s i ng  Ipecac  Syr up  A P F .
No t e :  D O  N O T  f N D U C E  V O M I T I N G  in a n  u n c o n s c i o us  p e r s on  !;f

A fte r  f i r s t  aid, ge t a ppropria te  in -p la n t, p a ra m ed ic , or co m m u n ity  m e d ic a l support, 1 ’
N o t e  t o  P h y s i c i a n s :  For  a cu t e  o r  s h o r t  t e r m r epea l ed  e xpos u r es  t o  a r s en i c ,  s o l u b l e  c o m p o u n d s :
T r ea t  as  p e r  ar senic  p o i s on i n g .
1. A c u t e  skin lesions s uc h  as  c o n t a c t  d e r ma t i t i s  usual ly  do not  r e qu i r e  o t h e r  t r e a t m e n t  t han  r e mo v a l  f rom e x p os u r e .
2.  I f  m o r e  severe  s y m p t o m s  o f  t h e  r e s p i r a t o r y  sys t em,  the skin o r  t he  g a s t r o i n t e s t i n a l  t r act  occur ,  Bri t i sh A n t i - L c w i s i l c  
( B A L ,  d i mc r cap r o l )  m a y  be  g i v e n .  P r o m p t  a dmi n i s t r a t i on  in such  c a s e s  is vi t a l ;  to o b t a i n  m a x i m u m  benef i t  s u c h  
t r e a t me n t  shou ld  be  a d m i n i s t e r e d  w i t h i n  4 h o u r s  o f  poi soning .
3. In a ddi t i on ,  general  t r e a t m e n t  s u c h  as  p r e v e n t i o n  o f  fur ther  a b s o r p t i o n  f r o m  the ga s t r o i n t e s t i na l  tract  are m a n d a t o r y .
4.  G e ne r a l  s uppor t i ve  t h e r a p y  s u c h  as  m a i n t e n a n c e  o f  r espi ra t ion a n d  c i r c u l a t i o n ,  m a i n t e n a n c e  o f  water  and  e l e c t r o l y t e  
b a l a n c e  and  cont rol  o f  n e r v o u s  s y s t e m  e f f ec t s ,  as wel l  as  e l i mi na t i on  o f  a b s o r b e d  p o i s o n  t h r o u g h  dialysis  a nd  e x c h a n g e  
t r ans f us i on ,  ma y  be  u s ed  i f  feas ib l e .
5. D i mc rc a p r o l  is g i ven  b y  d e e p  i n t r a m u s c u l a r  inject ion as a 5 %  so l u t i o n  in p e a n u t  oi l  ( o r  a 1 0 %  solut ion wi t h  b c n z y l -  
b e n z o a l c  in vege t ab l e  oil).  It is u s u a l l y  g i v e n  in a dose  o f  3 mg / kg ,  4 - h o u r l y ,  for  the first  t wo  days ,  o r  twice  da i l y  f o r  
u p  to s eve n  days,
6 . B A L  T h e r a p y  is e f f ec t i ve  for  h e m a t o l o g i c a l  mani f es t a t i ons  o f  c h r o n i c  a r s e n i c  p o i s o n i n g  but  no t  for n eu r o l o g i c a l  
s y m p t o m s .  Wat ch for s ide  e f f ec t s  (e.g.  ur t i ca r i a ,  bur n i ng  s ensa t ion  in the l ips ,  m o u t h  and  throat ,  fever,  c o n j u n c t i v i t i s  
etc).

Copyright x P a a e  2 o f f
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7. S o m e  r e l i e f  resul t s  f r o m  a d m i n i s t r a t i o n  o f  d i p h e n h y d r a m i n e  ( B e n a d r y l )  (! .5 m g / k g  i n t r amu s cu l a r l y  o r  b y  m o u t h  
e v e r y  6 hour) .

B I O L O G I C A L  E X P O S U R E  I N D E X  - BHI ( N o t i c e  o f  Intent  to Es t a b l i s h )  BEI s  r e p r e s e n t  the l eve l s  o f  d e t e r m i n a n t s  
w h i c h  are  m o s t  l ikely to be  o b s e r v e d  irt s p e c i m e n s  co l l ec t ed  f r om a h e a l t h y  w o r k e r  w h o  has  be e n  e xp o s e d  to c h e m i c a l s  
to the  s a m e  ext ent  as a w o r k e r  w i t h  i nha l a t i on  e xp o s u r e  to t he  E x p o s u r e  S t a nd a r d  ( E S  o r  T L V ) .
D e t e r m i n a n t  i n d e x  S a m p l i n g  T i m e  C o m m c n t s
I n o r ga n i c  a r seni c  50  u g / g  End  o f  w o r k w e e k  B
m e t a bo l i t e s  in ur ine  c r e a t i n i n e

B: B a c k g r o u n d  leve l s  o c c u r  in s p e c i m e n s  c o l l e c t e d  f r om subjec t s  N O T  e x p o s e d  
C o n s u l t  spec i f i c  d o c u me n t a t i o n .

Section 5 - Fire-Fighting Measures
F l a s h  P o i n t :  N o n c o m b u s t i b l e  so l i d
Extinguishing Media: U s e  fire f i g h t i n g  p r o c e d u r e s  sui t able  for  s u r r o u n d i n g  area.
General Fire Hazards/Hazardous Combustion Products: Sol id w h i c h  exh i b i t s  di f f i cul t  

c o m b u s t i o n  o r  is di f f i cul t  to igni te.
A v o i d  g e n e r a t i n g  dust ,  pa r t i c u l a r l y  c l o u d s  o f  dus t  in a c onf i ned  o r  u n v e n t i l a t c d  s pace .  D u s t  m a y  
f o r m  an e x p l o s i ve  m i x t u r e  w i t h  air,  a nd  a n y  s o u r c e  o f  igni t ion,  i.e. f l a me  o r  spar k ,  wi l l  c a u s e  f i re 
o r  e xp l os i on .

F i r e  D i a m o n d
D r y  dus t  can  be  c h a r g e d  e l e c t r os t a t i c a l l y  b y  t u r bu l enc e ,  p ne u m a t i c  t r ans por t ,  p o u r i n g ,  in e xh au s t  du c t s  and  d u r i n g  
t r a ns por t .  B u i l d - u p  o f  e l e c t r o s t a t i c  c h a r g e  m a y  be p r e ve n t e d  by  b o n d i n g  a nd  g ro u n d i n g .
P o w d e r  h a n d l i n g  e q u i p m e n t  s uc h  as  dus t  c o l l e c t o r s ,  d rye r s  and  mi l l s  m a y  r e qu i r e  add i t i o n a l  p r o t e c t i o n  m e a s u r e s  s u c h  
as  e x p l o s i o n  vent ing .
D e c o m p o s e s  on  h e a t i n g  a nd  p r o d u c e s  toxic  f u m e s  o f  a r seni c  o x i de s  ( As O, ) .

Fire Incompatibility: A v o i d  c on t a c t  wi t h  ac i ds ,  o x i d i z i ng  agent s ,  h a l o g e n s .
Fire-Fighting Instructions: C o n t a c t  f ire d e p a r t m e n t  and  tell t h e m l o c a t i o n  a n d  na t u r e  o f  hazard .

W e a r  b re a t h i n g  a p p a r a t u s  p l u s  p r o t e c t i v e  g l o v e s  for  fire only.  Pr e v e n t ,  by  any  m e a n s  ava i l ab l e ,  s p i l l age  f r om e n t e r i n g  
d r a m s  o r  wa t e r ways .
U s e  fire f i ght ing  p r o c e d u r e s  s u i t ab l e  for  s u r r o u n d i n g  area.
D o  not  a pp r o a c h  c on t a i n e r s  s u s p e c t e d  to be  hot .
C oo l  fire e x p o s e d  co n t a i n e r s  wi t h  w a t e r  s p r a y  f r om a p ro t ec t ed  loca t ion .
I f  s a f e  to  d o  so,  r e m o v e  c o n t a i n e r s  f r o m  path o f  fire.
E q u i p m e n t  s ho u l d  be  t h o r o u g h l y  d c c o n t a m i n a t c d . a f t e r  use.

Section 6 - Accidental Release Measures
Small Spills:-Clean u p  all spi l l s  i m m e d i a t e l y .  W e a r  p ro t ec t ive  c l o t h i n g ,  i m p e r v i o u s  g l o v e s  and  s a f e t y  g l a s s es .  I n c r e a s e  

vent i l a t i on .
U s e  a v a c u u m  or a w e t  m e t h o d  to r e d u c e  dus t  d u r i n g  c l ean-up.  D O  N O T  d r y  s we e p .
P l ace  in s u i t abl e  c o n t a i n e r s  for  d i s posa l .
W a s h  a rea  d o w n  wi t h  l a rge  q ua n t i t y  o f  w a t e r  a n d  p r eve n t  r u n o f f  i nto dra i ns .  ,r.

Large Spills: P O L L U T A N  T - c on t a i n  spi l l age.  C l e a r  a rea  o f  p e r s o n n e l  a n d  m o v e  u p w i n d .  i i:
W e a r  b re a t h i n g  a pp a r a t us  p l u s  p r o t e c t i v e  g l oves .  Pr even t ,  b y  a ny  m e a n s  a va i l ab l e ,  s p i l l a g e  f r om e n t e r i n g  d r a i n s  o r  
w a t e r way s .
I f  c on t a m i n a t i o n  o f  d r a i n s  o r  w a t e r w a y s  occ u r s ,  a dv i s e  e m e r g e n c y  s er v i ces .
S h u t  o f f  all poss ib l e  s o u r c e s  o f  i gni t i on  a nd  i nc r e a s e  vent i lat ion.
S t op  leak i f  safe to d o  so.
C o n t a i n  spi l l  wi th  s and,  ea r t h  o r  ve rmi c u l i t e .
U s e  d r y  c l e an  up p r o c e d u r e s  a n d  a v o i d  g e n e r a t i n g  dust .
Co l l e c t  r e c o v e r ab l e  p r o d u c t  i n to  l abe l ed  c on ta in e r s  for  recycl ing.  C o l l e c t  r e s i d u es  and  sea l  in l abe l ed  d r u m s  f o r  
d i sposa l .
W a s h  area  d o w n  wi t h  l a rge  q u a n t i t y  o f  w a t e r  a nd  p reven t  r u no f f  into dra ins .

Regulatory Requirements: F o l l o w  a pp l i c ab l e  O S H A  r egula t i ons  (29  C l ' R  19)0.120).

Section 7 Handling and Storage
Handling Precautions: A t m o s p h e r e  s h o u l d  be r e g u l a r l y  c h ec k e d  a g a i n s t  e s t a b l i s h e d  exposure ,  s t a n d a r d s  to e n s u r e  s a f e  

w o r k i n g  c ond i t i ons  a rc  ma i n t a i n e d .
U se  g o o d  occ u p a t i o n a l  w o r k  pr a c t i c e .
A v o i d  c o n t a c t  wi th skin a nd  eyes .
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A v o i d  ge ner a t i ng  and b r e a t h i n g  dus t .
Us e  in a wel l -ven t i l a t ed  area.
W e a r  p ro t ec t i ve  c l o t h i ng  w h e n  r i sk  o f  e xp os u r e  occur s .
A v o i d  s ources  o f  heat .  A v o i d  c o n t a c t  wi t h  i n c o mp a t i b l e  mater i a l s .  A v o i d  phys i c a l  d a m a g e  to conta iner s .
K e e p  c on t a i ne r s  secu r e l y  s c a l e d  w h e n  not  in use.
W h e n  hand l i ng ,  D O  N O T  cat ,  d r i n k  o r  s mo k e .
W a s h  ha nds  wi th s oa p  and w a t e r  a f t e r  hand l i ng .
W o r k  c l o t he s  shou ld  be  l a u n d e r e d  s epa r a t e l y :  N O T  at home .

Recommended Storage Methods: G l a s s  c on t a i ne r .  Plas t ic  d r u m .  P o l y e t h y l e n e  o r  p o l y p r o p y l e n e  conta iner .  S t ee l  d r u m .  
M e t a l  d r um.
C h e e k  that  c o n t a i ne r s  arc  c l e a r l y  l abe l ed .

Storage Requirements: O b s e r v e  m a n u f a c t u r e r ' s  s t o r i ng  and  h a n d l i n g  r e c o m m e n d a t i o n s .
St o r e  iii a cool ,  d r y  pl ace.  S t o r e  in a w e l l - v e n t i l a t e d  area.  S tor e  a w a y  f r o m  s o u r c es  o f  heat  o r  i gn i t i on/ bar e  l ight s .
A v o i d  s t o r age  at t e mp e r a t u r e s  h i g h e r  t han  60  °C.  S t o r e  a w a y  f r om i n c o m p a t i b l e  mater i a l s .  S to r e  a w a y  f rom f o o d s t u f f  
con t a i ner s .
Pr o t ec t  c on t a i ne r s  a ga i ns t  p h y s i c a l  d a m a g e .
K e e p  c on t a i ne r s  s ec u r e l y  sea l ed .
C h e e k  r egu l a r l y  f o r  spi l l s  a n d  l eaks .

Regulatory Requirements: F o l l o w  a p p l i c a b l e  O S H A  regula t i ons .

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: G e n e r a l  e x h a u s t  is a deq u a t e  unde r  n o rm a l  o p e r a t i n g  c ond i t i ons .

L o c a l  e xh a u s t  vent i l a t i on  m a y  be  r e qu i r e d .
Us e  vent i l a t ed  he l me t  o r  a i r - l i ne  h o o d  (o p r o v i d e  c l ean  air  at  the b r e a t h i n g  zone .
I f  r i sk o f  o ve re x p o su r e  exi s t s ,  w e a r  N I O S H  a pp r o v e d  respi ra tor .  C o r r e c t  fit  is e ssent i a l  to ob t a i n  a deq u a t e  p r o t e c t i o n .  

Personal Protective Clothing/Equipment 
Eyes: Safe ty  glasses.  C h e m i c a l  g o g g l e s .

Ful l  face  shield.
Co n t a c t  l enses  pose  a s p e c i a l  h a z a r d ;  sof t  l enses  m a y  a bs o r b  i r r i t an t s  a n d  a l l  l en s e s  c o n ce n t r a t e  t hem.

I l a n d s / F e c t :  I mp e r v i ou s ,  g a un t l e t  l en g t h  g l ove s ;  R u b b e r  g loves .  N e o p r e n e  g l ove s .
R u b b e r  bools .

Respiratory Protection:
E x p o s u r e  R a n g e  >0.01 to 0.1 m g / m ' :  A i r  Pur i fy ing ,  Ne ga t i ve  Pr e s s u r e ,  H a l f  M a s k
E x p o s u r e  R a n g e  >0.1 to 1 m g / m ' :  A i r  Pu r i f y i ng ,  Ne ga t i ve  P r es s u r e ,  Ful l  F a c e
E x p o s u r e  R a n g e  >1 to <5  m g / m ' :  S u p p l i e d  Air ,  Co n s t a n t  F l o w / P r e s s u r e  D e m a n d ,  Ful l  Face
E x p o s u r e  R a n g e  5 to u n l i m i t e d  m g / m ' :  Se l f - co n t a i n e d  B r e a t h i n g  A p p a r a t u s ,  P r e s s u r e  D e m a n d ,  Full  Fa c e
C a r t r i d g e  Color :  m a g e n t a  (P I  00 )

Other: Overa l l s .  P V C  ap r on .  P V C  p r o t e c t i v e  sui t  m a y  be r e q u i r e d  i f  e x p o s u r e  severe .
E y e w a s h  uni t .  E ns u r e  t he r e  is r e a d y  a cc e s s  to a s a f e ty  shower .
* P r cp l a c e me n t  and  p e r i o d i c  m e d i c a l  e x a m i n a t i o n s  are essent ia l  for  w o r k e r s  e x p o s e d  to ar senic .  Pr ep l a r . en i en t  
p h y s i ca l  e x a m i n a t i o n s  s h o u l d  g i v e  pa r t i c u l a r  a t t en t ion  to a l l e rg i c  a n d  c h r o n i c  s k i n  l es ions ,  e y e  di sease ,  ps or i a s i s ,  
c h r o n i c  e cz e ma t o u s  d e r ma t i t i s ,  h y p e r p i g m e n t a t i o n  o f  the skin,  k e ra to s i s  a n d  war t s ,  base l i ne  we igh t ,  ba s e l i n e  b l o o d  
a n d  h em o g l o b i n  coun t s ,  b a s e l i n e  u r i n a ry  a r seni c  d e t e r mi na t i ons .
A n n u a l  phys i ca l  e x a m i n a t i o n s  s h o u l d  g i v e  a t t ent ion  to gener a l  hea l t h ,  w e i g h t ,  skin cond i t i on ,  and  any e v i d e n c e  o f  
e xc e s s i v e  e xp o s u r e  o r  a b s o r p t i o n  o f  a r seni c .  y

Section 9 - Physical and Chemical Properties
Appearance/General Info: G r e y ,  s h i ny ,  br i t t le,  mc t a l l i c - l o o k i n g  r h o m b o h c d r a l  c rys t a l s .  Can  be hea l ed  to b u r n  in a i r  

wi t h  a b lu i sh  flame, g i v i n g  o f f  a n  o d o r  o f  ga r l i c  and  d e ns e  wh i l e  f u m e s  o f  a r s e n i c  t r i oxide.  L o s e s  its lus ter  o n  e x p o s u r e  
to air.  Co n ve r t e d  bv ni t r ic  a c i d  o r  ho t  su l fu r i c  aci d into arscnous o r  a r s e n i c  acid.

Br i ne l l  ha r dne ss :  147 
M o h s '  scale:  3.5

Physical State: Di vi ded  so l i d  
Vapor Pressure (k l’a): N o t  a pp l i c a b l e  
Vapor Density (A ir= l): N o t  a pp l i c a b l e  
Formula Weight: 74 . 92  
Specific Gravity (H 20=1, at 4 °C ):  5.73 

W ater Solubility: Ins o l ub l e  
Evaporation Rate: No t  a p p l i c a b l e  
pi I : N o t  app l i cab l e

pH (1 %  Solution): N o t  a p p l i c ab l e  
Boiling Point Range: S u b l i me s  
Freezing/Melting Point Range: 81 7  °C ( 1 50 2 . 6  ° F )  at  

28  a r m
Volatile Component ( %  Vo!) :  Not  app l i cab l e

Copyright £ ' 2000 ( ti Publishing Co'Tcrtttion. Any cnrrtniciciaf use or tcproduciiun without the publisher's permission is pmhil'itcd. Page 4  o f



2000-07 Arsenic M 'SDS No. 296

Section 10 - Stability and Reactivity
Stability/Polymerization: C o n t a c t  w i t h  ac i d s  l i bera t es  t oxi c  ga s e s  P r e s e n c e  o f  he a t  s o u r c e  and  igni t i on  s ou r c e .

P r o d u c t  is c on s i d e re d  s t ab l e  u n d e r  n o r m a l  h a n d l i n g  cond i t i ons .  H a z a r d o u s  p o l y m e r i z a t i o n  wi l l  not  occur .  
Storage Incompatibilities: S e g r e g a t e  f r om o x i d i z in g  agen t s ,  ha l ogens .

C o n t a c t  wi th  aci ds  p r o d u c e s  t oxi c  fumes .

Section 11 - Toxicological Information
U nl e s s  o t h e r wi s e  s pec i f i ed  d a t a  e x t r a c t e d  f r o m  R T E C S  - Reg i s t r y  o f  T o x i c  Ef f ec t s  o f  C h e m i c a l  S u b s t a n c e s

T O X I C I T Y
O r a l  ( m a n )  TD,„:  7 8 57  m g / k g / 5 5  y e a r s  
O r a l  ( rat )  L D , 0: 763  m g / k g  
T u m o r i g e n i c  - C a r c i n o ge n i c  by  RT E C S  cr i t er ia .  

See NIOSH,  RTECS CG 0525000,  for addit ional data.

I R R I T A T I O N  
Nil  r e po r t e d

Section 12 - Ecological Information
Environmental Fate: N o  d a t a  found .
EcotoxicUy: Food  c ha i n  c o n c e n t r a t i o n  potent i a l :  B i o a c c u m u l a t c d  by  fresh w a t e r  a n d  m a r i n e  a qu a t i c  o r g a n i s m s  
BC E : b io a c c u m u l a t c d  by  a q u a t i c  o r g a n i s m s  
Biochemical Oxygen Demand (BO D ): n on e

Section 13 - Disposal Considerations
Disposal: F o l l o w  all federa l ,  s tate,  a n d  local  r egu l a t i ons .

Section 14 - Transport Information

Shipping Name: A R S E N I C  
Hazard Class: 6.1 
ID No.: 1558 
Packing Group: II 
Label: Po i s o n  [6]

D O T  T r a n s p o r t a t i o n  D a ta  (49  C F R  172 .101):

Additional Shipping Information:

Section 15 - Regulatory Information
E P A  Regulations:

R C R A  40  C F R :  N o t  l isted
C E R C L A  40  C F R  3 0 2 . 4 :  L i s t ed  p e r  C W A  Se c t i on  307 ( a ) ;  p e r  C A A  S e c t i o n  1 12 1 lb (0 . 454  kg)  
S A R A  4 0  C F R  3 7 2 . 6 5 :  Li s t ed  
S A R A  E H S  4 0  C F R  3 5 5 :  N o t  l i s ted 
T S C A :  Li s t ed

Section 16 - Other Information
Research Date: 1999-11 Review Date: . 20 0 0 - 0 7

Discla imer :  Judgments  as to the suitabil i ty o f  information herein for the purchaser’s purposes are necessari ly the purchase r ’s 
responsibil i ty.  Although reasonable care has been taken in the preparat ion o f  such information,  Gcniurn Publishing Corporat ion 
extends  no warranties,  makes  no representat ions,  and assumes no responsibi l i ty as to the accuracy or suitabil i ty o f  such informat ion 
for appl icat ion to the purchaser’s intended purpose or for consequences o f  its use.
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C h r o m i u m  
M S D S  8 3  

C H R 4 5 2 0

Section 1 - Chemical Product and Company Identification 54.1
M a t e r i a l  N a m e :  C h r o m i u m  , C A S  N u m b e r :  7 4 4 0 - 4 7 - 3
C h e m i c a l  F o r m u l a :  C r  
S t r u c t u r a l  C h e m i c a l  F o r m u l a :  C r
S y n o n y m s :  C H R O M ;  C H R O M E ;  C H R O M I U M ;  C H R O M I U M  M E T A L
G e n e r a l  Use :  Used  in t he  m a n u f a c t u r e  o f  c h r o mc -s l c e l  o r  c h r o m c -n ic k e l - s t e c l  a l l o y s  ( s t a i n l e s s  steel) ;  for g rea t l y  

inc r ea s i ng  res i s t ance  a n d  d u r a b i l i t y  o f  me t a l s ;  for  ch r o me - p l a t i n g  o f  o t h e r  me t a l s .

Section 2 - Composition / Information on Ingredients
N a m e
c h r o m i u m

C A S  %
74 4 0 -4 7 - 3  > 99 . 5

O S  I FA P E L
T W A :  1 mg / m ' ;  as Cr.  O t h e r  

Values :  0 1 m g / m !; C l g  C r - V I  as  
CrO, .

a c g  i n  T i . v
T W A :  0 . 5  mg / m' .

N lO S Il R E L
T W A :  0.5 m g / i n ’; as  C r ; C r - U ; C r -  

l l l ; Cr ( VI )= . 0OI .

1DL1I Level
2 5 0  m e / m ' ;  as Cr.

Section 3 - Hazards Identification

Fiammabi l i ty 
Toxicity 

Body C on t ac t  
React ivi ty 

Chron ic
0

Min

, ChernWatch Hazard Ratings

1
Low

2
Moderate

3
High

4
Ext reme

Wilson RJSK 
Scale

R I S K

A N S I  S i g n a l  W o r d

Warning!
Explosive F lam m ab le

Fire Diamond

A A A  A  A  E m e r g e n c y  O v e r v i e w  A A A A A
St ee l -g r ay ,  lus t rous  me t a l  p o w d e r ;  o d o r l e s s .  I r r i tat ing to eyes / s k  i n / r e s p i r a t o r y  t ract .  C hr o n i c :  e x p o s u r e  to 
c h r o m i u m  fumes  can  c au s e  f i b r o s i s  o f  t he  l ungs  wi t h  d e c r ea s ed  f unc t i on .  F l a m m a b l e .  E x p l o s i v e  in air.

P o t e n t i a l  H e a l th  E f fe c t s
P r i m a r y  E n t r y  R o u t e s :  i n h a l a t i o n ,  s k i n  a b s o r p t i o n ,  ingest ion 
T a r g e t  O r g a n s :  r e s p i r a to ry  s y s t e m  
A c u t e  Ef f e c t s

I n h a l a t i o n :  T h e  dust  m a y  be d i s c o m f o r t i n g  to the u ppe r  r e s p i r a to ry  t ract  a n d  m a y  b e  h a r m f u l  i f  inha led.
C h r o m e  f u me  is i r r i tat ing to t he  r e s p i r a t o r y  tract  a nd  lungs 
T o x i c  e f f ec t s  resul t  f r om o v e r - e x p o s u r e .
A s t h m a t i c  c ond i t i ons  m a y  r e s u l t  as  a c o n s e q u e n c e  o f  the s ens i t i z ing  a c t i o n  o f  c h r o m e  VI c o mp o un d s .

E y e :  T h e  d u s t  m a y  p r o du c e  e y e  d i s c o m f o r t  a n d  ab r a s i ve  eye i n f l amma t i o n .
S k i n :  T h e  mater ia l  m a y  be  m i l d l y  d i s c o m f o r t i n g  to the skin and is c ap a b l e  o f  c a u s i n g  s k i n  r ea c t i ons  wh i ch  m a y  l ead  to 

dermat i t i s .
C h r o m e  fume ,  as the c h r o n i c  VI  o x i d e ,  is c o r r o s iv e  to the skin and m a y  a g g r a v a t e  p r e - e x i s t i n g  skin cond i t i ons  s u c h  as 
d e r ma t i t i s  and  e czema .
A s  a pot ent i a l  skin s ens i t i ze r ,  t h e  f u m e  m a y  c au s e  d e r ma t o s es  t o  a p p e a r  s u d d e n l y  a nd  w i t h o u t  wa r n i ng .  ..-Vosor vL i.> o:l
c h r o m e  VI c om p o u n d s  t h r o u gh  t he  skin c a n  caus e  xvs t cmic  po i s o n i n g  e f f e c t i n g  the  k i d ne y s  a nd  liver.__________________
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I n g e s t i o n :  The  mate r i a l  is m o d e r a t e l y  d i s co m f o r t i n g  io the ga s t r o i n t e s t i na l  t ract  a n d  m a y  be ha r mf u l  i f  s w a l l o w e d  in 

l a r ge  quant i ty.

C a r c i n o g e n i c i t y :  N T P  - Li s t ed:  I A R C  - G r o u p  3, N o t  c lass i f i able  as  to c a r c i n o g e n i c i t y  to h u m a n s ;  O S H A  - N o t  l i s ted;
N I O S H  - Not  l isted;  A C G I H  - C l a s s  A 4 ,  No t  c l a s s i f i ab l e  as a h u m a n  c a r c i n o g e n ;  E P A  - Not  l isted;  MAK.  - No t  l i s ted.  

C h r o n i c  Ef f e c t s :  Met a l l i c  dus t s  g e n e r a t e d  by  the i ndus t r i a l  p r oc e s s  g i ve  r i s e  to a n u m b e r  o f  pot ent i a l  hea l th  p r o b l e m s .  
T h e  l a rger  par t i c les ,  a b o v e  5 m i c r o n ,  a r e  n o s e  and  t h roa t  irritants.  S m a l l e r  pa r t i c l e s  h o w e v e r ,  m a y  caus e  l ung 
de t e r i o r a t i on .  Par t i c les  o f  l ess t h a n  1.5 m i c r o n  can be t r apped  in the l ungs  a n d ,  d e p e n d e n t  on  t he  na tu re  o f  t he  pa r t i c l e ,  
m a y  g i ve  rise to fur ther  s e r i ous  h e a l t h  c o n s e qu e n c e s .
C h r o m i u m ( I H )  is c o n s i d e r e d  an  e s s e n t i a l  t r ace  nu t r i en t  s e r v ing as a c o m p o n e n t  o f  t he  " g l u c o s e  t o l e rance  f ac tor "  a n d  a 
c o f a c t o r  for insul in ac t ion .  H i g h  c o n c e n t r a t i o n s  o f  c h r o m i u m  are a l so  f o u nd  in R N A .  T r i v a l e n t  c h r o m i u m  is t he  m o s t  
c o m m o n  f o r m f ound  in na ture .
C h r o n i c  i nha l a t i on  o f  t r i va l ent  c h r o m i u m  c o m p o u n d s  p r o d u c e s  i r r i tat ion o f  t he  b r o n c h u s  a n d  lungs ,  dys t r o p h i c  c h a n g e s  
to t he  l iver  and  k i dney ,  p u l m o n a r y  e d e m a ,  a nd  a dve r s e  e f fec t s  oil m a c r o p h a g e s ,  i n t r a t r ac he a l  a d mi n i s t r a t i on  o f  
c h r o m i u m ( I H )  oxide ,  in rats,  i n c r e a s e d  the  i nc i de nce  o f  s a r comas ,  and  t u m o r s  a n d  r e t i c u l u m  cel l  s a r co ma s  o f  t h e  l ung .  
T h e r e  is i nade qua t e  e v i d e n c e  o f  c a r c i n o g e n i c i t y  o f  c h r o mi u i n ( l l l )  c o m p o u n d s  in e x p e r i m e n t a l  an i ma l s  and h u m a n s  
( I A R C ) .
C h r o n i c  e x p o s u r e  to h e x a v a l c n t  c h r o m i u m  c o m p o u n d s  r epor t edly  p r o d u c e s  s k i n ,  e y e  a n d  r e s p i r a to ry  t ract  i r r i t a t i on,  
y e l l o w i n g  o f  the e y e s  a n d  skin,  a l l e rg i c  sk in  and  re s p i r a t o ry  react ions ,  d i m i n i s h e d  s e n s e  o f  smel l  and  taste,  b l o o d  
d i s o r d e r s ,  l iver  and k i d n e y  d a m a g e ,  d i g e s t i v e  d i s o rde r s  and lung d a m a g e .  T h e r e  is s u f f i c i e n t  e v i d e n ce  o f  
c a r c i n o g e n i c i t y  o f  c h r o m i u m ( V I )  c o m p o u n d s  in ex p e r i me n t a l  a n i ma l s  a nd  l u i m a n s  to  c o n f i r m  t hese  as Cl a s s  1 
c a r c i n o g e n s  ( I ARC) .
E x p o s u r e  to c h r o m i u m  d u r i n g  c h r o m e ,  p r o d u c t i o n  and  in the c h r o m e  p i g m e n t  i n du s t r y  is a s s o c i a t ed  wi t h  c an c e r  o f  t h e  
r e s p i r a to r y  t ract .  A s l ight  i nc r e a s e  in ga s t r o i n t e s t i na l  c a n c e r  f o l l owi ng  e x p o s u r e  to c h r o m i u m  c o m p o u n d s  h a s  a l so  b e e n  
r e po r t e d .  T h e  grea t es t  r i sk is a t t r i b u t e d  to e xp o s u r e  to acid-  soluble ,  w a t e r - i n s o l u b l e  h e x a va l c n t  c h r o m i u m  w h i c h  
o c c u r s  in roas t i ng and  r e f i n i ng  p r o c e s s e s .  A n i m a l  s tud i es  s uppor t  the  i dea  that  the m o s t  po t e n t  c a r c i nogen i c  
c o m p o u n d s  are the s l i ght ly  s o l u b l e  h e x a v a l c n t  c o m p o u n d s .
T h e  cel l s  a re  m o r e  ac t i ve  in the  u p t a k e  o f  t he  h e x a v a l e n t  f omi s  c o m p a r e d  to  t r i v a l e n t  f o r m s  a nd  this m a v  e x p l a i n  t he  
d i f f e r e n c e  in occu p a t i o n a l  ef fect .  It is t he  t r i va l ent  for m,  however ,  w h i c h  is metabolically a c t i ve  and  b inds  wi t h  n u c l e i c  
a c i d  wi t h i n  the cell s ug g es t i n g  t ha t  c h r o m i u m  mu t a g e n e s i s  first r e qu i r e s  b i o t r a n s f o r m a t i o n  o f  the h e x a v a l e n t  f o r m  b y  
r educ t i on .
H e x a v a l e n t  c h r o m e s  p r o d u c e  c h r o n i c  u l c e r a t i o n  o f  skin sur faces  (qui t e  i n d e p e n d e n t  o f  o t h e r  hype r s ens i t i v i t y  r e a c t i o n s  
e x h i b i t e d  b y  the skin).
W a t e r - s o l u b l e  c h r o m i u m (  VI)  c o m p o u n d s  c o m e  c lose  to the top o f  any  p u b l i s h e d  "hi t  l ist" o f  con t a c t  a l l e rgens  
( c c z c m a t o g e n s )  p r o d u c i n g  p o s i t i v e  r e s u l t s  in 4 to 10% o f  tested ind i v i dua l s .  O n  t he  o t h e r  h a nd  o n l y  c h r o m i u m f l l l )  
c o m p o u n d s  c an  b i nd  to high  m o l e c u l a r  w e i g h t  car r i e r s  s uch  as  p r o t e i ns  to f o r m  a c o m p l e t e  a l l e r gen  ( such as  a  h a p t e n ) .  
C h r o m i u m ( V I )  c o m p o u n d s  c an n o t .

Section 4 - First Aid Measures
I n h a l a t i o n :  R e m o v e  to f r esh air.

E n c o u r a g e  pa t i ent  to b l o w  n o s e  t o  e n s u r e  c l ea r  b r ea t h i ng  passages .  R i ns e  m o u t h  w i t h  wa t e r .  C o n s i d e r  d r i n k i n g  w a t e r  
t o  r e m o v e  dus t  f r om throa t .
S e e k  m e d i c a l  at t ent ion i f  i r r i t a t ion o r  d i s c o m f o r t  persis t .

E y e  C o n t a c t :  I mm e d i a t e l y  h o l d  t he  e y e s  o p e n  a nd  f lush c on t i nuous l y  for  a t  l eas t  15 m i n u t e s  w i t h  f resh r u n n i n g  w a t e r .  
E n s u r e  i r r iga t ion u n d e r  eye l i d s  b y  o c c a s i o n a l l y  l i f t ing the uppe r  a nd  l o w e r  lids.
T r a n s p o r t  to hospi ta l  o r  d o c t o r  w i t h o u t  de l ay .  R e m o v a l  o f  contact  l enses  a f t e r  a n  e y e  injury'  s hou l d  on l y  be u n d e r t a k e n  
b y  s k i l l ed  pe r sonnel .

S k i n  C o n t a c t :  I m m e d i a t e l y  r e m o v e  all  c o n t a m i n a t e d  c lo th ing ,  i nc l ud i ng  f o o t w e a r  ( a f t e r  r i n s i ng  wi t h  water ) .
W a s h  a f f ec t e d  a reas  t h o r o u g h l y  w i t h  w a t e r  ( a nd  s oap  i f  avai lable) .
S e e k  m e di c a l  a t t ent ion in e ve n t  o f  i r r i t a t i on.

I n g e s t i o n :  Cont ac t  a Po i s o n  C o n t r o l  Ce n t e r .
D o  N O T  i nduce  vomi t i ng .  G i v e  a g l a s s  o f  water .

A fte r  f i r s t  aid, g e t appropria te  in -p la n t, p a ra m ed ic , or co m m u n ity  m e d ic a l support.
Note,  t o  P h y s i c i a n s :  L o n g  t e r m  e x p o s u r e  to h i g h  dus t  c onc e n t r a t i ons  m a y  c a u s e  c h a n g e s  in l ung  func t ion  i.e. 

p n e u m o c o n i o s i s ,  c au s e d  by  p a r t i c l e s  l ess  t han  0.5 mi c r o n  pene t r a t i ng  a nd  r e m a i n i n g  in t he  lung.  P r i me  s y m p t o m  is 
b r e a t h l e s s n e s s ;  l ung s h a d o w s  s h o w  o n  X - r a y .
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Section 5 - Fire-fighting Measures

Fire Diamond

Flash Point: N o n c o m b u s t i b l e  So l i d  
Autoignition Temperature: 5 8 0  CC  ( c l o u d )
L E L :  Not  a p p l i c ab l e  
U E L :  Not  a p p l i c ab l e
Extinguishing Media: S a n d ,  d r y  p o w d e r  e x t i n g u i s he r s  o r  o t he r  m e n s  s h o u l d  be u s e d  to s mo t he r  

dus t  fires.
Th e s e  arc the o n l y  s u i t a b l e  m e a n s  for  e x t i n g u i s h i n g  met a l  dus t  f i res.
Do  N O T  use water .

General Fire Hazards/Hazardous Combustion Products: S a n d ,  d r y  p o w d e r  e x t i n g u i s h e r s  or  
o t he r  incrts s ho u l d  be u s e d  to s m o t h e r  dust  fires.
Th e s e  arc the o n l y  s u i t a b l e  m e a n s  for  e x t i n g u i s h i n g  mctaI  dus t  f i res.
Do  N O T  use  water .

Fire Incompatibility: A v o i d  c o n t a m i n a t i o n  wi t h  ox i d i z i n g  a g en t s  i.e. n i t r a t e s ,  ox id i z i ng  acids,  c h l o r i n e  b l e a ch e s ,  p o o l  
ch l o r i ne  etc.  as  igni t i on  m a y  resul t .

Fire-Fighting Instructions: C o n t a c t  f i e  d e p a r t me n t  and  tell t h e m l oc a t i o n  a n d  n a tu re  o f  hazard.
W e a r  b r e a t h i ng  a p p ar a t u s  p l u s  p r o t e c t i v e  g loves .  Pr even t ,  by a ny  m e a n s  a va i l ab l e ,  sp i l l age  f rom en t e r i n g  d r a i n s  o r  
wa t e r ways .
Cool  f i r e - expos ed  c o n t a i n e r s  w i t h  w a t e r  s p ray  f r om a p ro t ec t ed  l oca t i on ,  
i f  safe  to d o  so,  r e m o v e  c o n t a i n e r s  f r o m  pa th  o f  fire.

Section 6 - Accidental Release Measures
Small Spills: C l e an  up  all  spi l l s  i m m e d i a t e l y .  A v o i d  con t ac t  wi t h  s k i n  a nd  e y es  

W e a r  i mp e rv i o us  g l o ve s  a n d  s a f e t y  gl asses .
R e m o v e  all igni t i on s ou r c e s .
Use d r y  c l e an - up  p r o c e d u r e s  a n d  a v o i d  g e n e r a t i n g  dust .
V a c u u m  u p  or  s w e e p  up .
Pl ace  spi l l ed ma te r i a l  in c l e a n ,  d ry ,  s ca l abl e ,  l abe l ed  conta iner .

Large Spills: Cl e a r  a r ea  o f  p e r s o n n e l .
Co n t a c t  fire d e p a r t m e n t  a n d  tel l  t h e m  loca t ion  and na t u re  o f  ha za r d .
Cont ro l  pe r s ona l  con t a c t  b y  u s i n g  p r o t e c t i v e  e q u i p me n t .
Prevent ,  by  a ny  m e a n s  ava i l ab l e ,  s p i l l a g e  f rom en t e r i ng  dra ins  o r  w a t e r  w a y s .  
Mo d e r a t e  hazard .

. N o  s mo k i n g ,  ba re  l ight s  o r  i gn i t i on  s ou r c e s .  Inc rease  vent i l a t ion.
Stop leak i f  safe to do  so.
A vo i d  g e ne r a t i n g  dust .
Col l ec t  r e c o v e r ab l e  p r o d u c t  into l a be l e d  c o n t a i ne r s  for recycl ing.
Co l l e c t  r e s i dues  a nd  seal  in l abe l ed  d r u m s  for d i sposa l .
W a s h  area  down xvith l a rge  q u a n t i t y  o f  w a t e r  a nd  p r even t  r u n o f f  into d r a ms ,
Af t e r  clcan-up o pe r a t i ons ,  d e c o n t a m i n a t e  and  l au n d e r  all p r o t e c t i v e  c lo t h i n g  an 
I f  c o n t a mi n a t i o n  o f  d r a i n s  o r  waterways occur s ,  a dv i se  e m e r g e n c y  s e r v i ce s .  

Regulatory Requirements: F o l l o w  a p p l i c ab l e  O S H A  regu l a t i ons  ( 29  C F R  1 9 1 0 . 1 2 0 )

d equipment before storing and reusing.

Section 7 - Handling and Storage
Handling Precautions: Li mi t  al l  u n n e c e s s a r y  pe r s ona l  contact .

We a r  pro t ec t i ve  c lo t h i n g  w h e n  r i sk o f  e x p o s u r e  occur s .
Use  in a we l l - ven t i l a t e d  a rea .  W h e n  h a n d l i n g  D O  N O  T cat,  dr ink  o r  s m o k e .  
A l w a y s  wash h a n d s  wi th  s o a p  a n d  w a t e r  a f t e r  handl ing .
A vo i d  phys i ca l  d a m a g e  to c o n t a in e r s .  U s e  go o d  oc cupa t i ona l  w or k  p r a c t i c e s .  
Ob se rv e  ma n u f a c t u r e r ' s  s t o r i ng  a n d  handling r e c o m m e n d e d  t s .

Recommended Storage Methods: P a c k a g i n g  as recommended b y  m a n u f a c t u r e r .  
C he c k  that  c on t a i ne r s  a re  c l e a r l y  l a be l ed .
Store  in me t a l  d r u m s  o r  s a f e l y  cans .
Plas t i c  container .
Met a l  can.
Met a l  d rum.

Regulatory Requirements: F o l l o w  a p p l i c a b l e  O S H A  regula t ions .

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: Met a l  dus t s  m u s t  be col l ec t ed  at  the so u r c e  of  f j f i e  l u n a .  ,t:> it:': ,■ . m

1. V a c u um  c l eaner s ,  o f  (lame-proof d es i g n ,  shou ld  be used to m i n i m i z e  dus t  a c c u m u l a t i o n .
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2. M e t a l  s p r a y i ng  and  b l a s t i ng  s h o u l d ,  w h e r e  poss ible ,  be  c o nd uc t e d  in s ep a r a t e  r o om s .  T h i s  m i n i m i z e s  the r i sk o f  
s u p p l y i n g  oxygen ,  in the  fo r m o f  m e t a l  o x i de s ,  to pot ent i a l l y  r e ac t i ve  f i ne l y  d i v i d e d  me t a l s  s uc h  as a l u m i n u m ,  z i nc ,  
m a g n e s i u m  or  t i t anium
3. W o r k - s h o p s  d e s i gne d  for  me t a l  s p r a y i n g  s hou l d  possess  s m o o t h  wa l l s  a n d  a m i n i m u m  o f  obs t r uc t i ons ,  s u c h  as  
l edges ,  on  wh i ch  dust  a c c u m u l a t i o n  is poss ib l e .
4.  We t  s cr ubber s  arc p r e f e r a b l e  to d ry  dus t  col lector s .
5. B a g  or  f i l ter - type c o l l e c t o r s  s h o u l d  be  s i t ed ou t s i de  the w o r k r o o m s  a n d  be fi t ted wi t h  e x p l o s i o n  r e l i e f  door s .
6 . C y c l o n e s  shou ld  be p ro t e c t e d  a g a i n s t  e n t r y  o f  moi s t u r e  as r eac t i ve  m e t a l  dus t s  a r c  c a p a b f  o ; ■ 
c o m b u s t i o n  in humi d  o r  p a r t i a l l y  w e t t e d  state.
7. Lo c a l  e xh au s t  s y s t e ms  m u s t  be  d e s i g n e d  to p rov i de  a m i n i m u m  c a p t u r e  ve l o c i t y  at  the f u me  source ,  a wa y  f r o m  the  
w or k e r ,  o f  0.5 mctcr / sec .
Sp ec i a l  vent i l a t i on  r e q u i r e m e n t s  a p p l y  for  p r o c e s s e s  wh i ch  re s u l t  in the  g e n e r a t i o n  o f  b a r i u m,  c h r o m i u m ,  l ead,  or  
n i cke l  f u m e  and  in t hose  p r o c e s s e s  w h i c h  ge ne r a t e  ozone.
T h e  use  o f  me chan i c a l  v e n t i l a t i on  b y  local  e xh au s t  s y s t e ms  is r e q u i r e d  as  a m i n i m u m  in all  c i r c u m s t a n c e s  ( i n c l u d i n g  
o u t d o o r  work) .
( In c on f i n e d  s pace s  a l w ay s  c h e e k  t ha t  o x y g e n  has  not  been  d e p l e t e d  b y  e x c e s s i v e  ru s t i ng  o f  r-te-.l snowCu ' n-  
c o r r o s i o n  o f  a l u mi n u m) .  L o c a l  e x h a u s t  s y s t e m s  mus t  be d e s i g ne d  to  p r o v i d e  a m i n i m u m  c ap t u re  ve l oc i t y  at  t he  f u m e  
s ou r c e ,  a w a y  f rom the w or k e r ,  o f  0 . 5  mc t c r / s e c .

Personal Protective Clothing/Equipment
Eyes: S a f e t y  glasses  with s i de  s h i e l ds ;  o r  as r equi r ed ,  c h emi ca l  gogg l e s .

C o n t a c t  l ense s  pose a s pec i a l  h a z a r d ;  sof t  l enses  m a y  a bsor b  i r r i t ant s  a n d  all  l e n s e s  c o n c e n t r a t e  t hem.
Hands/Feel: P V C  g loves ;  S a fe t y  f o o t w e a r .

R u b b e r  g loves .
Respiratory Protection:

E x p o s u r e  R a n g e  >1 to  10 m g / m ’. A i r  P u r i f y i ng ,  Nega t i ve  Pr es su r e ,  H a l f  M a s k
E x p o s u r e  R a n g e  > 1 0  to 100  m g / m  : A i r  Pur i fy ing ,  Nega t i ve  Pr es su r e ,  Ful l  Face
E x p o s u r e  R a n g e  > 1 0 0  to < 2 5 0  .mg/ in ' :  S u p p l i e d  Air.  Cons t an t  F l o w / P r e s s u r e  D e m a n d ,  H a l f  M a s k
E x p o s u r e  R a n g e  250  to u n l i m i t e d  m g / m ’: S e l f - con t a i ned  Br e a t h i n g  A p p a r a t u s .  P r e s su r e  D e m a n d ,  Ful l  Face
C a r t r i d g e  Color :  d us t / mi s t  f i l ter  ( us e  P 1 0 0  o r  consu l t  s upe r v i s o r  for  a p p r o p r i a t e  d u s t / mi s t  f i l e r )

Other: Overa l l s .  E y e w a s h  uni t .

Section 9 - Physical and Chemical Properties
Appearance/General Info: A hard ,  br i t t l e ,  lus t rous ,  s t ee l -grey me t a l  w h i c h  is ve ry  r e s i s t a n t  to cor r os i on .  S o l u b l e  in 

d i l u t e  s u l p h u r i c  and h y d r o c h l o r i c  ac i ds .  W e l d i n g  flux g rades  t ypi ca l  s i e v e  a na l ys i s  ( c u m u l a t i v e  r e t ent ion  %) : -  2 0 0  u rn  
0,  150 urn 10-40,  100 50 - S 0 ,  75 urn 8 0 - 9 5 ,  63 uni  90-96 ,  43 urn 97 - 1 0 0 .

Physical State: Divided  sol id 
Vapor Pressure (kPa): 0 . 13  at  16 1 6  ° C  
Vapor Density (A ir= l): 1.79 
Formula Weight: 52. 00 
Specific Gravity ( lO O ^ l, at 4 °C ): 7.2 
W ater Solubility: Ins o l ub l e  in w a t e r  
Evaporation Rate: Not  a p p l i c a b l e

p H :  N o t  a p p l i c a b l e
p l l  ( 1 %  S o l u t i o n ) :  N o t  a p p l i c ab l e .
Boiling Point Range: 2 6 4 2  ° C  ( 4 7 8 8  °F)  
Freezing/Melting Point Range:'1900 ° C  (3452.  °F )  
Volatile Component ( %  V o l k  Mi!
Decomposition Temperature f ' C ) :  N o t  a p p l i c a b l e

_____________________ Section 10 - Stability and Reactivity________________;/f.
Stability/Polymerization: P r o d u c t  is c o n s i d e r e d  s table.  Ha z a rd ou s  p o l y m e r i z a t i o n  wi l l  no t  occur .
Storage Incompatibilities: S e g r e g a t e  f r o m  s t rong  oxidi zers ,  ni t r ic ox i de ,  p o t a s s i u m  c h l o r a t e ,  s u l f u r  d iox i de ,  a c i d s  a nd  

s t r o n g  alkal i s .

._______________ Section 11 - Toxicological Information
N o  r e l evan t  toxi cologica l  d a t a  f o u n d  at  t i me  o f  research.

Sec NIOSH,  RTECS GB 4200000,  for addi t ional  data.

Section 12 - Ecological Information
Environmental Fate: N o  da t a  found.
Ecoloxicity: N o  dala found.
BCF ' :  snai l s  I x 1 0"
Biochemical Oxygen Demand (BO D ): 6 2 . 5  lb/ lb,  5 days
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_____________________ Section 13 - Disposal Considerations____________

D i s p o s a l :  R ec y c l e  w h e r e v e r  p os s i b l e .  C o n s u l t  m a n u f a c t u r e r  for r e c y c l i n g  op t i ons .  F o l l o w  a pp l i c ab l e  federal ,  s t at e,  a n d  
loca l  regula t i ons .
B u r y  r e s i due  in an a u t h o r i z e d  landf i l l .
R e c y c l e  co n t a i n e r s  i f  po s s i b l e ,  o r  d i s p o s e  o f  in an a u t h o r i z e d  landfi l l .

Section 14 - Transport Information 
D O T  T r a n s p o r t a t i o n  D a ta  (49  C F R  1 72 .1 01 ) :

Shipping Name: N o n e  Additional Shipping Information:
Hazard Class: No n e  
I I )  No.: N o n e  
Racking Group: N o n e  
Label: N o  cl ass  label  a s s i g n e d

 Section 15 - Regulatory Information___________________
ER A  Regulations:

R C R A  40 C F R :  No t  l i s ted
C E R C L A  40  C F R  30 2 . 4 :  L i s t e d  p e r  C W A  S e c t i o n  307(a )  5 00 0  lb ( 2 2 6 8  kg )
S A R A  40  C F R  3 7 2 . 6 5 :  L i s t e d  
S A R A  E I 1 S  40 C F R  3 5 5 :  N o t  l i s t ed 
T S C A :  Li s t ed

 Section 16 - Other Information______________________
Research Date:................................... 1999-11 Review Date:  2000-07

Disc l a imer :  Judgments  as to the suitabi l i ty of  information herein for the purchaser ’s purposes are necessari ly the purchaser’s 
responsibil i ty.  Allhough reasonable care has been taken in the preparation o f  such information,  Genium Publishing Corporat ion 
extends  no warranties,  makes  no  representat ions,  and assumes no responsibil i ty as to the accuracy or  suitability o f  such information 
for appl icat ion to the purchaser’s intended purpose o r  for consequences o f  its use.

C»pyr ii:li: O 2000 Ocmum l'uMi-,h,’in Corporation. Any c. use i-.i i cpiudnciicn wiihnu: ilie puMishei s j>i-r mission is prohil.mal. I’a ge  5 c l  5
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M aterial Safety Data Sheet Collection  

C a d m i u m  M S D S  N o .  2 3 .

I s sue  Da te :  1 999- 10

Section 1 - Chemical Product and Company Identification 53

E l . N E C S  N u m b e r :  2 3 1 - 1 5 2 - 8

P r o d u c t / C h e m i c a l  N a m e :  C a d m i u m  
C h e m i c a l  F o r m u l a :  Cd  
C A S  N u m b e r :  74 4 0 - 4 3 - 9  ■
S y n o n y m s :  col loida l  c a d m i u m
D e r i v a t i o n :  C a d m i u m  is c o l l e c t e d  as  dus t  o r  f u me  f r om r oa s t i ng  z inc  ores ,  m i x e d  wi t h  coal  o r  c ok e  and  s o d i u m  o r  z i n c  c h l o r i d e ,  

a n d  s in t e r ed .  T h e  c a d m i u m  f u m e  is c o l l e c t e d  in an e l ec t r os t a t i c  p rec i p i t a t o r ,  l c a ch c d ,  f r ac t i ona l l y  p rec i p i t a t ed ,  a n d  d i s t i l l ed :  
c o l l e c t e d  a s  s l udge  f rom z in c  s u l f a t e  pur i f i c a t i on :  p r e p a re d  f rom di rect  d i s t i l l a t i on  o f  c a d m i u m - b e a r i n g  z inc;  o b t a i n e d  b y  
r e c o v e r y  f r om elect rolyt i c  z i nc  p ro c e s s ;  m a y  be  p r e pa re d  f r om c a d m i u m  s u l f a t e  in t he  l abora t o ry .

G e n e r a l  l i s e :  C a d m i u m  is u s ed  as  a con s t i t u e n t  o f  e a s i l y  fus ible  a l loys ;  s o f t  s o l d e r  a n d  s o l d e r  for  a l u m i n u m ;  in e l e o t r o p L n o ' - .  as  
a d e o x i d i z e r  for  nickel  p l a t i ng ;  for  p ro c e s s  e n g ra v i n g ;  e l e c t r odes  for  c a d m i u m  v a p o r  l amps ;  photoelect r i c ,  cel l s;  p h o t o m e t r y  o f  
u l t r av i o l e t  s un - r ays ,  in N i - C d  s t o r a g e  ba t ter ies ;  to c h a r g e  J on es  r educ t or s ;  a s  an  a m a l g a m  in dent i s t ry ;  p o w e r  t r a n s m i s s i o n  wi re ,  
T V  p h o s p h o r s ;  bast s  o f  p i g m e n t s  u s e d  in c e r a m i c  g l a z i ng ,  m a c h i n e r y  e n a m e l s ,  b a k i n g  e n a m e l s ;  W c s t o n - s t a n d a r d - c e l l  c o n t r o l  o f  
a t o m i c  f i s s ion  in nuc l ea r  r eac t o r s ;  r e a c t o r  c o n t r o l  rods ;  fungic ide ;  p h o t o g r a p h y  a n d  l i t h o g r ap h y ;  s e l e n i u m rect i f i er s .

V e n d o r s :  C o n su l t  the l atest  C h em ica l Week /Slivers' Guide. *71l

Section 2 - Composition / Information on Ingredients
C a d m i u m ,  ca  9 9 . 5 + %  wt  
T r a c e  I m p u r i t i e s :  < 10 p p m

O S H A  P E L s
8 - h r T W A :  0 . 005  m g / m -1 
F u m e *  T W A :  0,1 m g / m 1; 

C e i l i n g  0. 3  m g / m 1 
D u s t *  T W A :  0.2 m g / i n 1; 

C e i l i n g  0 . 6  m g / m 1

A C G 1 I I  T L V s
T W A :  0.01 m g / m 1 ( i nha l ab l c  

f r ac t ion) ;  0.002  m g / m 1 
( r c s p i r a b l e  f r ac t ion)

N I O S J I  R E F
R e d u c e  to l owes t  f eas ib l e  level 

( L O Q 0.1 m g / m 1)

D F C  ( G e r m a n y )  M A K
N o n e  e s t a b l i s h e d

I D E M  L e v e l
9 m e / m 1

A UL A W E E L
8- h r  Du s t  T W A :  ( 0 . 00 2  

m g / m 1)

’ A p p l i e s  t o  o pe r a t i ons  o r  s ec t o r s  for  w h i c h  the  c a d m i u m  s t andard ,  1 9 1 0 . 10 2 7 ,  is s t ay e d  o r  o t h e r w i s e  not  in ef fect .

Section 3 - Hazards Identification
A N S I  S i g n a l  W o r d :  Danger !

f t f t f t f t f t  E m e r g e n c y  O v e r v ie w  f t  f t  f t  f t  f t
C a d m i u m  is a lus t rous  me t a l  s o l i d  o f  s i l ve r - wh i t e  to b l u i s h  co l o r  w i t h o u t  o do r ,  It is t o x i c  b y  inha l a t i on .  
C a d m i u m  is i r r i tat ing to the  r e s p i r a to r y  t ract  a nd  mi l d l y  i rr i t at ing to the s k in .  C h r o n i c  h e a l t h  e f fec t s  Inc l ude  
k i d n e y  d a m a g e  and  o b s t r u c t i v e  l u n g  di sease .  C a d m i u m  d us t  igni tes  s p o n t a n e o u s l y  in air.  It is a n  i-j rpmfufci tb 
c a r c i n o g e n  and te ra togen.

W i l s o n  
R i s k  
S e a l e  

R  1
:i 4 
S i 
K 1
II.M1S 
I I  3*
F  4 ”  
R  0 

P P L  I
*Ch tonic 

effects
** Fine 
(iusi

t-*.. •

P o te n t i a l  H e a l t h  E ffec ts
P r i m a r y  E n t r y  R o u t e s :  I nha l a t i on  a n d  i nges t ion  
T a r g e t  O r g a n s :  Res p i r a t o r y  s y s t e m,  k i d n e y s  
A c u t e  E f f e c t s

I n h a l a t i o n :  Init ial  s i g n s / s y m p t o m s  o f  c a d m i u m  p o i s o n i n g  r e s embl e  t h o s e  o f  t he  flu.  I n h a l a t i o n  o f  dust  o r  f u m e s  
c a u s e s  t h r oa t  dryness ,  c ou g h ,  h e a d a c h e ,  vomi t i ng ,  ches t  pa in ,  d ys pn e a  ( s h o r t n e s s  o f  b r e a t h ) ,  c en t r a l  n e rv ou s  
s y s t e m  ( C N S )  ef fects ,  e x t r e m e  r e s t l e s s nes s  a nd  i r r i tabi l i ty,  p n e um o n i t i s ,  p o s s i b l y  b r o n c h o p n e u m o n i a ,  p u l m o n a r y  
e d e m a ,  a n d  dea t h  due to r e s p i r a to r y  fa i lure  in s ev e r e  cases .  S y m p t o m s  m a y  be d e l a y e d  u p  to 24  hour s .  Res i dua l  
e m p h y s e m a  a nd  f ibrosi s  m a y  resul t .  No t e :  h e a t i n g  o f  c a d m i u m  m a y  p r o d u c e  c a d m i u m  o x i d e ,  t he  i n h a l a t k  " o f  
w h i c h  c a n  resul t  in meta l  f u m e  f ever ,  ch a r ac t e r i z e d  by  fever ,  chi l ls,  m a l a i s e ,  h e a d a c h e ,  m y a l g i a s ,  f a t i gue ,  c o u gh ,  
thi rst ,  a n d  a b d o m i n a l  d i s c o mf o r t ,  w i t h  s y m p t o m  o n s e t  a b o u t  3 to 10 h o u r s  a f t e r  e x p o su r e .  S y m p t o m s  d o  not  u s u a l l y  last  b e y o n d  

; 24  to 48 hour s .
E y e :  M a y  c a u s e  irri tat ion.
S k i n :  C o n t a c t  m a y  caus e  i r r i tat ion,  sk i n  e rup t i ons  a nd  prur i tus .  S i gn i f i c an t  d e r ma l  a b s o r p t i o n  r a re l y  occur s .
I n g e s t i o n :  C a u s e s  i nc reased  s a l i va t i on ,  d r y  mo u t h ,  c ho k i n g ,  nausea ,  v om i t i n g ,  a b d o m i n a l  pa i n  a n d  c r a mp i n g ,  b l u r r e d  v i s i on ,  

a n e m i a ,  k i d n e y  d ys f unc t i on ,  d i a r r h e a ,  gas t roent er i t i s ,  and  subs t e rna i  pa in .
C a r c i n o g e n i c i t y :  I A R C  - G r o u p  1, C a r c i n o g e n i c  to h u m a n s ;  N I Q S H  - l i s ted as  c a r c i n o ge n ;  N T P  - Cl a s s  2A, R e a s o n a b l y  

an t i c i p a t ed  to  be  a c ar c i no g en ;  O S H A  - l is ted as  a c a r c i n o ge n :  E P A  - C l a s s  B i , P r o b a b le  h u m a n  c a r c i n o g en  b a s e d  o n  
e p i d e m i o l o g i c  .studies; M A K  - C l a s s  A2,  U n mi s t a k a b l y  c a r c i no g en i c  in a n i m a l  e x p e r i m e n t a t i o n  on l y ;  A C f - ' H  ■ / . 2 ,
Kiiitv-m r ' l r i ' i nnnrm



M S D S  No. 23 Cadm ium J999-10
Medical Conditions Aggravated by Long-Term Exposure: Ki d n e y  d i s or de r s ,  r e s p i r a to r y  d i s o rde r s .
Chronic Effects: I nc l ude  c h r o n i c  o b s t r u c t i v e  l ung  d i s ea s e  such as e m p h y s e m a ,  k i d n e y  d a m a g e  ( r ena l  t ubu l a r  d i s o r d e r  and  

p r o t e in u r i a  ( l o w  mo l e c u l a r  we i g h t ) ) ,  b o n e  d c m i n e r a l i z a t i o n ,  mi c r o f r a c t u r es  and  o s t e o m a l a c i a ,  r e s p i r a to ry  cance r ,  g a s t r o i n t e s t i n a l  
s y m p t o m s ,  a n o s m i a  ( loss  o f  s e n s e  o f  s mel l ) ,  r hini t i s  a nd  d i s co l ora t i on  o f  t he  t eeth.  It is i mp l i c a t e d  as  the ca u s a t i v e  a g e n r  in Itai- 
Itai  d i s ea s e  in J apan .

Section 4 - First Aid Measures
Inhalation: R e m o v e  e xp o s e d  p e r s o n  to  f r esh  a i r  and  s up p o r t  b r ea t h i ng  as ne eded .
Eye Contact: D o not a l l ow v i c t i m to r ub  o r  k e e p  e ye s  t i ght ly  shut .  Gen t l y  lift e y e l i d s  a n d  f lush  i mme di a t e ly  and  c o n t i n u o u s l y  

w i t h  f l o o d i n g  a m o u n t s  o f  wa t e r  for  at  leas t  15 mi n u t e s .  C on s u l t  a p hys i c i a n  or  o p h t h a l m o l o g i s t  i f  pa in  o r  i r r i t a t ion pers i s t .
Skin Contact: Q u i c k l y  r e mo v e  c o n t a m i n a t e d  c l o t h i ng .  R i ns e  wi t h  f l oodi ng a m o u n t s  o f  wa t e r .  W a s h  e xp o s e d  a rea  wi th  s o a p  a nd  

wa t e r .  F o r  r e d d e n e d  or  b l i s t e red s k in ,  c o n s u l t  a p hys i c i an .
Ingestion: N e v e r  g i ve  a ny t h i n g  b y  m o u t h  to an u n c o n s c i o u s  o r  c o n v u l s i ng  pe r s on .  C o n t a c t  a p o i s on  cont ro l  cent er .  Un l e s s  t he  

p o i s o n  c o n t r o l  c en t e r  a dv i se s  o t h e r w i s e ,  h a v e  t he  consc io u s a n d  alert p e r s on  d r i n k  1 t o  2 g l a s s e s  o f  water ,  then i n d u c e  v o m i t i n g .
A fte r  f i r s t  a id , g e t appropria te  in -p la n t, p a ra m e d ic , o r c o m m u n ity  m ed ica l support.
Note to Physicians: Co n s i d e r  a c he s t  X - r a y  a f t e r  a cu t e  e xpos u r e .

Section 5 - Fire-Fighting Measures
Flash Point: D a ta  not found. N F P A
Autoignition Temperature: 4 8 2  ’ F ( 2 5 0  "C)  ( l aye r  c a d m i u m  meta l  dust )
L E E :  D a t a  no t  found.
U E E :  Data  no t  found.
O SH A  Elammability Classification: F l a m m a b l e
Extinguishing Media: Ext i ngu i s h  w i t h  c a r b o n  d i ox i de ,  do l o mi t e ,  dry p o w de r ,  g r aph i t e ,  s o d a  ash,  s od i um 

c h l o r i d e ,  dry  c h e m i c a l ,  or sand.
Unusual Fire or Explosion Hazards: T h e  f i ne l y  d i v i ded  ma te r i a l  is p y r ophor i c .  T h e  m o r e  f i ne l y  d i v ided the 

p o w d e r  the g re a t e r  the f i r e / exp l os i on  h a za r d .
Hazardous Combustion Products: W h e n  h e a t ed  to d e c o m p o s i t i o n ,  toxic f u m e s  o f  c a d m i u m  a r e  emi t ted.
E i r c - F i g h f i n g  I n s t r u c t i o n s :  Do not r e l e a s e  r u n o f f  f r om fire cont ro l  m e t h o ds  to s e w e r s  o r  w a t e r w a y s .  Be c a u s e  fi re m a y  p r o d u c e  

t o x i c  t h e r ma l  d e c o m p o s i t i o n  p r o d u c t s ,  w e a r  a s e l f - c on t a in e d  b r e a t h i ng  a p p ar a t u s  ( S C D A )  wi t h  a full f ac cp i cc c  o p e r a t e d  in 
p r c s s u r e - d e m a n d  o r  p o s i t i v e - p r e s su r c  m o d e .

Section 6 - Accidental Release Measures
Spill /Leak Procedures: Not i fy  s a f e t y  p e r s o n n e l ,  e va c ua t e  all un n e c e s s a r y  p e r s o n ne l ,  r e m o v e  h e a t  and  igni t ion s o u r c e s .  I s o l a t e  

a n d  ven t i l a t e  a rea ,  d e n y  ent ry,  s t ay  u p w i n d .  C l e a n u p  p e r s o n ne l  s hou l d  p r o t e c t  a ga i n s t  e x p o s u r e  (Sec.  8). P r ev e n t  en t ry  into w a t e r ,  
s e w e r s ,  b a s e m e n t s  o r  c on f i n e d  areas .

Small Spills: I f  in s o l i d  f o n n ,  do no t  s w e e p !  A b s o r b  o r  c o v e r  wi t h  dry ear th ,  s a n d  o r  o t h e r  n o n c o m b u s t i b l e  ma t e r i a l .  C a r e f u l l y  
s c o o p  up  or  v a c u u m  ( wi t h  a  H E P A  fi l ter ) .

Large Spills: D o not r e l e a s e  into s e w e r s  o r  w a t e r w a y s .
Regulatory Requirements: Fo l l o w  a p p l i c a b l e  O S H A  re gu l a t i ons  (29 C F R  1 91 0 . 12 0  a n d  1910  1027).

Section 7 Handling and Storage
Handling Precautions: W e a r  p e r s on a l  p r o t e c t i v e  c l o t h i n g  a nd  e q u i p m e n t  to p r e v e n t  d us t  i n h a l a t i o n  and  any  c o n ta c t  wi t h  s k i n  o r  

e y e s  (Sec .  8). W a s h  t h o r o u g h l y  a f t e r  h a n d l i n g  c a d m i u m .
Storage Requirements: Store  in t i gh t l y  c l o s e d  c on t a in e r s  in a cool ,  well-ventilated a r e a  a w a y  f r o m  heat ,  l ight ,  i gn i t i on  s ou r c e s ,  

i n c o m p a t i b l e s ,  and  air.  C a d m i u m  s l o w l y  o x i d i z e s  in air  to fo r m c a d m i u m  oxide .
Regulatory Requirements: Ar e as  w h e r e  c a d m i u m  is u s e d  or  s tored  mus t  be  l a b e l e d  a c c o r d i n g  to  2 9  C F R  1910 . 1027 .

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: Wh er e  feas ib l e ,  e n c l o s e  o p e r a t i o n s  to avo i d  dust  d i s p e r s i o n  in to  t he  w o r k  area.
Ventilation: P r ov i d e  ge ner a l  or local  e x h a u s t  ve n t i l a t i on  s y s t e m s  to ma i n t a i n  a i r b o r n e  c o n c e n t r a t i o n s  b e l o w c x p a s u K  l im i t  

(Sec .  2). L o c a l  e x h a u s t  vent i l a t ion is p r e f e r r e d  b e ca u s e  it p r e ve n t s  c o n t a m i n a n t  d i s p e r s i o n  in to  t he  wor k  area  by c-emroUi t ig  it : 
its source .

Administrative Controls: E d u c a t e  w o r k e r s  a b o u t  the h e a l t h  a n d  safety h a z a rd s  a s s o c i a t e d  w i t h  tilts mater ia l .  T r a i n  in w o r k  
p r a c t i c e s  w h i c h  m i n i m i z e  e xpos u r e .  C o n s i d e r  p r e p l a c c m c n t  a nd  pe r i od i c  me d i c a l  e x a m s  w i t h  e m p h a s i s  on k i d n e y  f un c t i o n s  
( i n c l ud i n g  u r i ne  s c r ee n i n g  for  m i c r o - g l o b u l i n s ) ,  l ungs  a n d  b l ood .  Fo l l ow  wr i t t e n  p r o c e d u r e s  set  for th b y  O S H A  in 29 C F R  
1910.1027.

Respiratory Protection: S ee k  p r o f e s s i o n a l  a d v i c e  p r i o r  to r e sp i r a to r  selection a nd  use.  Follow O S H A  r espi r a tor  regulations 
(29 CFR  1910.1 34) and, if necessary, wear a N I O S H - a p p r o v e d  respirator. Se l ec t  r e s p i r a t o r  b a s e d  on e xp os u r e  r a n ge  f o l l ow;  
E x p o s u r e  r a n g e  >0.005 to 0.05 m g / m - ’ u s e  a i r  p u r i f y i n g  r espi ra tor ,  nc g a t i v e - p r c s s u r c ,  h a l f - i na s k :  >0.05 to 0.5 m g / m 3 u s e  ai r  
p u r i f y i n g  r espi ra tor ,  ncg a t i v e - p r c s s u r e ,  ful l - f ace ;  >0.5 to 5 mg/m3/usc s u pp l i e d - a i r  r e s p i r a t o r ,  c o ns t a n t  f l o w / p r e s s u r c - d c m a w l .  
full-iacc: > 5  m g / m 3/ u s e  a SCR A, pressure-demand, ful l - face.  Us e  a magenta c a r t r i d ge  ( P I  00) .  Fo r  e m e r g e n c y  o r  ! i a t iPMn/ i«
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o pe r a t i o n s  ( c l e a n i n g  spi l l s ,  r e a c t o r  vess e l s ,  o r  s t o r a ge  t anks) ,  w e a r  a n  S C B A .  W a n tin g ! A ir-purify ing  re sp ira to rs d o  n o t pro te c t  
w orkers in oxygen -defic ien t a tm o sp h e re s . I f  r e sp i r a to r s  are used,  O S H A  r e q u i r e s  a wr i t t en  r e s p i r a t o ry  p r o t e c t i o n  p r o g r a m  that  
i n c l u d e s  at  l east :  m e d i c a l  c e r t i f i c a t i o n ,  t r a i n i ng ,  f i t - test ing,  p e r i od i c  e n v i r o n m e n t a l  mo n i t o r i n g ,  m a i n t e n a n c e ,  i n s p ec t i o n ,  
c l e an i n g ,  c a r t r i d g e  c ha n g e  s c h e d u l e s ,  and  c o n v e n i en t ,  s ani t ary s t o r a ge  a reas .

Protective Clothing/Equipment: W e a r  c h e m i c a l l y  p ro t ec t i ve  g l oves ,  b o o l s ,  a p r o n s ,  a nd  gau n t l e t s  to p r e v e n t  a n y  s k i n  con t a c t .  
Bu t y l  rubbe r ,  c h l o r i na t ed  p o l y e t h y l e n e ,  and  po l y v i n y l  ch lor ide  are  r e c o m m e n d e d  ma t e r i a l s .  W e a r  p r o t e c t i v e  e y e g l a s s e s  or  
c h e m i c a l  safety gogg l e s ,  p e r  O SH A  eye- and facc-protcclion r e g u l a t i o n s  ( 29  C F R  1910 . 133 ) .  Co n t a c t  lens:::': ..re no t  p r o t e c t i v e  
eye  dev i c es .  A p p r o p r i a t e  e y e  p r o t e c t i o n  m u s t  be  w o r n  ins tead of,  o r  in c o n j u n c t i o n  wi t h ,  con t a c t  l enses .

Safety Stations: M a k e  e m e r g e n c y  e y e w a s h  s t a t i ons ,  safcty/quick-drench showers, a n d  washing faci l i t i es  a v a i l ab l e  in w o r k  area.
Contaminated Equipment: S e p a r a t e  c o n t a m i n a t e d  w o r k  c lothes  f r om s t r ee t  c lo thes .  L a u n d e r  b e f o r e  r euse .  R e m o v e  thi s  ma t e r i a l  

f r o m  y o u r  s h o e s  a nd  c l ean  p e r s o n a l  p r o t e c t i v e  e q u i p me n t .
Comments: N e v e r  eat ,  d r ink ,  o r  s m o k e  in w o r k  a re as  Prac t i ce  g o o d  p e r s o n a l  h y g i e n e  a f t e r  us i ng  this  ma te r i a l ,  e s p e c i a l l y  be f o r e  

ea t i ng ,  d r i n k i ng ,  s m o k i n g ,  u s i n g  t h e  toi l e t ,  or  a p p l y i n g  cosmet ics .

Section 9 - Physical and Chemical Properties
Physical State: Sol i d;  l u s t r ous  m e t a l  or  g r a nu l a r  p o w d e r  
Color: Si l ve r - wh i t e ,  b l u e - t i n ge d  
Odor: Od o r l e s s
Vapor Pressure: 1 m m  H g  at  741 ' F  (394  *C)
Formula Weight: 1 12.4]
D e n s i t y :  8 . 64 2  at  77 ° F  ( 25  °C)
W'ater Solubility: Ins o l ub l e

Other Solubilities: D i s s o l v e d  b y  ac i ds ;  a m m o n i u m  ni t r ate  
s o lu t i o n

Boiling Point: 1409 ‘F  ( 76 5  ’C)
Melting Point: 609 . 8  "F (321 ' C )
Refractive Index: 1.8 at  578  n m  and 20  ° C / D  
Ionization Potential (eV): 8 . 99 3 6 7

Section 10 - Stability and Reactivity
Stability: C a d m i u m  is s t ab l e  at  r o o m  t e m p e r a t u r e  in c losed  co n t a i n e r s  u n d e r  n o r m a l  s l o r a ge  a nd  h a n d l i n g  c o nd i t i o n s ,  it s l o w l y  

o x i d i z e s  in air  to fo r m c a d m i u m  o x i d e .  F i ne l y  d i v i d e d  mater i a l  is p y r o p h o r i c ,  i.e. ,  it m a y  igni te  or  e x p l o d e  s p o n t a n e o u s l y  in air.
Polymerization: H a z a r d o u s  p o l y m e r i z a t i o n  c a n n o t  occur .
Chemical Incompatibilities: I n c l u d e  a c i d s  ( r eac t s  readi ly  wi t h  d i l u t e  ni t r i c  acid,  s l o wl y  wi t h  h y d r o c h l o r i c  ac i d ) ;  e x p l o d e s  o n  

c on t a c t  wi t h  hy d r a z o i c  acid;  v i o l e n t  o r  e x p l o s i v e  r eae l i on  w h e n  h e a t e d  w i t h  a m m o n i u m  ni t rate ;  t e l l u r i um;  z i nc ;  a m m o n i a ;  
sul fur ;  s e l e n i u m ;  ni t ryl  f l uor i de ;  o x i d i z i n g  a g e n t s ;  metal s .

Conditions to Avoid: A v o i d  c r e a t i o n  o f  dus t  c l ouds ,  contac t  wi th c h e m i c a l  i n c o m p a t i b l e s ,  heat ,  a nd  s o u r c e s  o f  i gn i t i on .
Hazardous Decomposition Products: T h e r m a l  o x i da t i ve  d e c o m p o s i t i o n  o f  c a d m i u m  c a n  p r o du c e  tox i c  f u m e s  o f  c a d m i u m  a nd  

c a d m i u m  oxide .

Section 11 - Toxicological Information

Acute Dermal Effects:
Rabbi t ,  s u b c u t a n e o u s ,  L D p 0 : 6 m g / k g  

Acute Inhalation Effects:
H u m a n ,  i nha l a t i on ,  L C l 0 : 39  m g / m 3/ 2 0  mi n u t e s  

p r o d u c e d  ca r d i a c  c h an g e s ;  r e s p i r a t o r y  
de p r e s s i o n .

Rat ,  i nha l a t i on ,  L C 50 : 25  m g / n i 3/ 3 0  m i n u te s  
p r o d u c e d  dys pnea .

Acute Oral Effects:
Rat ,  oral ,  L D 50: 2 3 3 0  m g / k g  
M o u s e ,  oral ,  L D j q :  8 9 0  m g / k g  

Multiple Dose Toxicity Data:
H u m a n ,  inha l a t i on ,  T C ' l o : f t g / m 3/ 8.6 year s

p r o d u c e d  prot e inur i a .
Rat ,  ora l ,  54 6  m g / k g  a d mi n i s t e r e d  f o r  2 6  we ek s  

c o n t i n u o us l y  p ro d u c e d  t oxi c  e f f e c t s :  c h a n g e s  
in s e r u m  c o m p o s i t i o n ,  I r a n s m i n a s c s ;  w e i g h t  
loss  o r  d e c r ea s e d  w e ig h t  gain.

Rat ,  oral ,  1512 m g / k g  a d mi n i s t e r e d  for  48 
w e e k s  c o n t i n u ou s l y  p r o d u c e d  t o x i c  e f fect s :  
c h a n g e s  to l iver,  k i dne ys ,  u r e t e r  a n d  b l adde r .

See NIOSI-I,  RTECS ( E U 9 8 0 0 0 0 0 ) ,  for addi t ional  toxicity

Toxicity Data:*
Tumorigenic Effects:

W o m a n ,  i n h a l a t i o n ,  129 p g / m 3/ 2 0  ye a r s ,  c o n t i n u o u s  p r o d u c e d  t oxi c  
effects:  c a r c i n o g e n i c  by  R T E C S  cri t er ia ;  L u n g ,  t ho r a x  o r  r e s p i r a t i o n  
- tumors .

Rat ,  s u b c u t a n e o u s ,  3 3 7 2  ptg/kg p r o d u c e d  tox i c  e f f e c t s :  c a r c i n o g e n i c  
by R T E C S  c r i t e r i a ,  t u m o r s  at si te o f  a p p l i c a t i on .

Genetic Effects:
Mo u s e ,  m i c r o n u c l e u s  test ,  cel l  t ype  - e m b r y o :  6 p m o l / L  i n d u c e d  

mut a t i on .  i ' '
Ha mst e r ,  c y t o g c n i c  a na l ys i s ,  cel l  t ype  - ova r y ;  1 p m o l / L  i n d u c e d  
muta t i on .

R e p r o d u c t i v e  E f f e c t s :
Rat ,  f emale ,  ora l ,  23 m g / k g  a d mi n i s t e r ed  011 g e s t a t i o na l  d a y s  1 - 22 

p r o d u c e d  s p e c i f i c  d e v e l o p m e n t a l  a bn o r m a l i t i e s  - b l o o d  a nd  
l ympha t i c  s y s t e m  ( i n c l u d i n g  s p l een  a nd  m a r r o w ) .

Rat ,  f emal e ,  ora l ,  21 . 5  m g / k g  a d mi n i s t e r ed  to m u l t i g e n c r a f i o n s  
p ro d u c e d  t ox i c  e f f ec t s :  E f f ec t s  on  fer t i l i ty - p r e i m p l a n t a t i o n  
mor t a l i t y;  E f f e c t s  on  n e w b o r n  - g e r m  cel l  e f f e c t s  in o f f sp r i ng .

Rat ,  ma le ,  oral ,  155 m g / k g  a d m i n i s t e r ed  13 w e e k s  p r i o r  to m a t i n g  
p r o d u c e d  t o x i c  e f f e c t s :  E f f e c t s  011 n e w b o r n  - r e d u c e d  w e i g h t  ga i n  
and be hav i o r a l .

data.

1 Com jin I'lililinliiiia Ciirji.'tiiiijii. Any c 11 ibe puHislici ‘5 permission is prohibited. P a g e  3 o f 4



M S D S  N o. 23 C adm ium 1 9 9 9-10
Section 12 - Ecological Information

Ecoloxicity: D reisena p o lvm orpha . z e b r a  m u s s e l s ,  c h r o n i c  L C h o : 130 m c g / L ;  Rivulus marmoratus, m a n g r o v e  fish,  L C 50 in f r esh  
wa t e r :  2 . 9 6  mg / L ;  S t c e l h e a d  t rout ,  LC' so 0 . 0 0 0 9  p p m  for 96 hours ;  D aphnia  m agnu , 0 1 p p m  lethal .

Environm ental Fate: Da t a  not  found .

Section 13 - Disposal Considerations
Disposal: C o n t a c t  y o u r  s upp l i e r  or  a l i c e n s e d  c o n t r a c t o r  for  de t a i l ed  recommendations, h o l l o w  a p p l i c ab l e  federa l ,  s t at e,  and l oca l  

r egu l a t i o n s .
Disposal Regulatory Requirements: D i s p o s e  o f  a c c o r d i n g  to E P A  regu l a t i ons .

Section 14 - Transport Information
D O T  T r a n s p o r t a t i o n  D a ta  (49  C F R  1 7 2 .1 0 1 ) :

Shipping Name: C a d m i u m  compounds Packaging Authorizations Q u a n t i t y  ? I m d a d m i s
Shipping Symbols: - a) Exceptions: 173 153 a) Passenger Aircraft/Rail: 10 0  k g
Hazard Class: 6 .1 b) Non-bulk Packaging: 1 7 3 . 21 3  b) Cargo Aircraft Only: 2 0 0  kg
ID  No.: U N 2 5 7 0  c) Bulk Packaging: 173 . 240
Packing Group: 111 
Label: K e e p  a w a y  f r om food 
Special Provisions (172.102): -

Vessel Stowage Requirements
a) Vessel Stowage: A
b) Other: -

Section 15 - Regulatory Information
E P A  Regulations:

Li s t e d  a s  a R C R A  H a z a r d o u s  Wa s t e  ( 4 0  C F R  2 6 1 . 3 3 ) ;  R C R A  Ha z a rd o u s  W a s t e  N u m b e r :  D 0 0 6  
L i s t e d  as  a C E R C L A  H a z a r d o u s  S u b s t a n c e  ( 4 0  C F R  3 0 2 . 4)  s pec i f i c  pe r  (2)  C W A ,  Se c .  307 ( a )  
C E R C L A  Fina l  Re p o r t a b l e  Qu a n t i t y  ( R Q ) :  10 lb ( 4 . 54  kg)
L i s t e d  a s  a S A R A  T o x i c  C h e m i c a l  ( 4 0  C F R  3 7 2 . 6 5 )
S A R A  ELIS ( E x t r e me l y  H a z a r d o u s  S u b s t a n c e )  ( 40  C F R  355) :  No t  l isted 
T o x i c  S u b s t a n c e s  Co n t r o l  A c t  ( T S C A ) :  L i s t e d

OS If  A  Regulations:
Li s t e d  as  an A i r  C o n t a m i n a n t  (29  C F R  1 9 1 0  1000,  T a b l e  Z - 1, Z - 1 - A)
O S H  A S p e c i f i c a l l y  R eg u l a t e d  S u b s t a n c e  ( 2 9  C F R  1 91 0 . 10 2 7  )

Section 16 - Other Information
References: 1, 99 ,  124,  136,  149,  161, 176,  164,  198,  2 0 9 ,  216 ,  222,  225,  2 2 6 ,  2 2 7 ,  2 3 0 ,  233 ,  23 4

P r e p a r e d  B y ........................................... M A d a m s ,  P h . D / S  F l e mi n g ,  B S
Research Date .......................................  1999-3
Review D a te ........................................... 1 999 - 7
Industrial Hygiene Review  R E v e r e t t  L a n g f o r d ,  Ph . D. ,  C H I ,  CSP
Medical R e v ie w ................................... T  T h o b u r n ,  M D ,  M i ’ii

D isc la im e r: Judgments as to tire suitability o f inform ation herein for (he purchaser’s purposes are necessarily the purchaser’s responsibility. Although reasonable 
cate has been taken in the preparation o f such-information. Genium  Publishing Corporation extends no warranties, makes no representations, and assurnes'no 
responsibility as to the accuracy or suitability o f  such information for application to the purchaser’s intended purpose or for consequences of its use.

• ________
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M aterial Safety Data Sheet Collection
G g n iu rn  P u b l i s h i n  q C o rp .

1171 R i v e r f r o n t  C e n t e r  
A m s t e r d a m ,  N Y  12010 

( 5 1 8 )  8 4 2 - 4 1 1 1

Is sue  Da te :  2 0 0 0 - 0 7

L e a d  
M S D S  713 

L E A 1 0 0 0

Section 1 - Chemical Product and Company Identification 54.1
C A S  Num.! ' ! 17 9 - 92 - 1M ateria l Name: Lea d  

Chemical Formula: Pb 
Structural Chemical Formula: Pb
S y n o n y m s :  C. l .  7 7 575 ;  C l  P I G M E N T  M E T A L  4; G L O V E R ;  K S - 4 ;  L E A D ;  L E A D  F L A K E ;  L E A D  I N O R G A N I C ' :  

L E A D  M E T A L ;  L E A D  S2;  L E A D  SZ;  O L O W ;  O M A H A  &  G R A N T ,  P B - S  100; P L U M B U M  
General Use: Us e d  as  a c o n s t r u c t i o n  ma t e r i a l  in c h e m i c a l  reac t ion  e q u i p m e n t  ( t ank  piping,etc.); m a n u f a c t u r e  o f  

t e t r a e t h y l  l ead;  p i g m e n t s  for  paint s .
U s e d  in po t t e r y  g l azes ,  g l ass ,  c e r a m i c s ,  b e a r i n g  me t a l  a nd  al loys ,  s o l d e r  and  o t he r  l e a d  a l loys .
A l s o  u s ed  in m e t a l l u r g y  o f  s teel  a nd  o t h e r  m e t a l s ,  c ab l e  s hea t h i ng ,  s t o r a g e  bat t e r i es ,  r a d i a t i o n  shielding and 
a m m u n i t i o n .

Section 2 - Composition / Information on Ingredients
N a m e
lead

C A S
7439-92- 1

%
> 9 9

O S H A  P E E N I O S I I  R E E D F G  ( G e r m a n y )  M A K
T W A :  0.1 m g / m ' .S T E L :  0 . 05  mg/m";  as  Pb  

i n o r gan i c .

A C G I H  T L V
T W A :  0 . 0 5  mg/m".

T W A :  0 1 m g / m f

I D L I I  Le ve l
100 m g / m J; as  Pb.

Section 3 - Hazards Identification

Flammabil i ty 
Toxicity 

Body Contact  
Reactivity 

Chronic

' .. ChemW'atch Hazard Ratings : .•

0
Min

1
Low

2
Moderate

3
High

4
Ext reme

WHson'FUSK .
'■■■ "Scale

N

1

“ R
a

e
d

0 < - 0
R S  K

A N S I Signal Word

Danger!
f-'Qi.SOil

Fi re Di a mond

☆ ☆ ☆ ☆ ☆  E m ergency O verview
B l u i s h - w h i t e ,  s i l very,  o r  g r a y  me ta l .  C u m u l a t i v e  po i s on .  R ep e a t e d  l o w  e x p o s u r e s  c a u s e s :  s ev e r e  n e u r o l o g i c a l  
e f f e c t s ,  b l o o d / k i d n e y  d a m a g e .  Pos s i b l e  c a n c e r  haza rd .  Re p r o du c t i v e  d a m a g e  (ster i l i ty,  d e c r e a s e d  fer t i l i ty)  a nd  
d e v e l o p m e n t a l  d a m a g e  to fetus.

P o t e n t i a l  H e a l th  E f f e c t s  
P rim ary  En try  Routes: i nha l a t i on ,  i nges t ion
Target Organs: blood,  cen t r a l  n e r v o u s  s y s t e m  ( C N S ) ,  pe r i phe r a l  n e r v o u s  s y s t e m,  k i d n e y s ,  g a s t r o i n t e s t i na l  ( G l )  t rac t  
Acute Effects
I nhalation: T h e  dus t  m a y  be  d i s c o m f o r t i n g  to the u p p e r  r e s p i r a to ry  t ract  a nd  m a y  be h a r m f u l  i f  inhaled.
E y e :  T h e  d us t  m a y  be d i s c o m f o r t i n g  to the eyes .
Skin: T h e  mat e r i a l  m a y  be mi l d l y  d i s c o m f o r t i n g  to the skin.

P r o l o n g e d  e x p os u r e  m a y  c a u s e  skin react ions .
S k i n  a b s o r p t i o n  is not  c on s i d e re d  a s igni f i cant  rou t e  o f  exposur e .

I n g e s t i o n :  T h e  ma t e r i a l  is m o d e r a t e l y  d i s c o m f o r t i n g  to the  ga s t r o i n t e s t i na l  t ract  and  m a y  bo ba ;n : f ,  ! if ■■
In r a t s  i ntes t inal  lead a b s o r p t i o n  is b id i r ec t iona l  and  d o e s  not  f o l l ow  a l i near  r e l a t i ons h i p  wi t h  oral  dose.____________
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A c u t e  e f f e c t s  o f  e x p o s u r e  ore g e ne r a l l y  m i n o r  because,  o f  its re l a t i ve  i n s o l ub i l i t y  and  p h y s i ca l  form.  Un u su a l  i n s t a n c e s  
o f  e x p o s u r e  ha ve  b e e n  r e po r t e d  in i n a d e qu a t e l y  vent i l a t ed i ndoor  f i r ing r a n ge s  (as  f ume ) ,  in t he  app l i c a t i on  o f  s u r m a ,  
a m a s c a r a - l i k e  c o s m e t i c  agen t ,  to the c o n j u n c t i v a l  sur faces  in As i an  c ou n t r i e s  and  in l e a d - s m e l t i ng  and  a s s o c i a t e d  
o c c u p a t i o n s .
In h u m a n s  l ead m e t a b o l i s m  fi ts into a t h r e e  c o m p a r t m e n t  mode l .  T h e  first  c o m p a r t m e n t  in wh i c h  lead has  a h a l f - l i f e  
o f  a b o u t  35  d a y s  i n c l u d e s  t h e  b l o o d ;  it r e c e i v e s  b l ood  f rom the  gut  a nd  d e l i v e r s  s o m e  o f  it to the ur ine and  
c o m m u n i c a t e s  wi th  the o th e r  t wo  pool s .  T h e  s ec on d  c o m p a r t m e n t  in w h i c h  lead h a s  a s i mi l a r  hal f - l i fe  i n c l u d e s  t he  
s o f t  t i s su e s  w h i c h  c o n t a i n  a b o u t  h a l f  t he  b l o o d  level ;  t hey  s ha r e  l ead w i t h  ha i r ,  na i l s ,  s we a t ,  sa l i va ,  Mh,‘. and  other 
d i g e s t i v e  s ec re t i ons .  T h e  s k e l e to n  is the t h i rd  c o m p a r t m e n t  a nd  c on t a in s  the  vas t  b u l k  o f  the total  body  b u r d en ,  
p o s s e s s e s  a v e r y  l ong  ha l f - l i f e  a n d  d e m o n s t r a t e s  a d i f f e r ence  b e t w e e n  t he  d e n s e  a n d  less  d e n s e  c o m p o n e n t s  to  b i n d  
lead.

Carcinogenicity; N T P  - N o t  l i s ted;  I A R C  - G r o u p  2B,  Pos s i b ly  c a r c i n o g e n i c  to h u m a n s ;  O S H A  - No t  l isted;  N l O S H  - 
No t  l i s ted;  A C G I H  - N o t  l i s ted;  E P A  - Cl a s s  B2,  Pr obab l e  h um a n  c a r c i n o g e n  ba s e d  o n  a n i m a l  s tudies;  M A K  - N o t  
l i s ted.

Chronic Effects: S y m p t o m s  o f  e x p o s u r e  i n c l u d e  headac he ,  fa t igue,  s l e e p  d i s t u rb a n c es ,  a b d o m i n a l  pa ins  a nd  d e c r e a s e d  
a ppe t i t e .  O v e r e x p o s u r e  to lead in the form o f  dus t  ha s  toxic e f f ec t s  on the l un g s  and  kidney; ,  a nd  cn  die n e r v o u s  s y s t e m  
r e s u l t i n g  in me n t a l  d i s t u r b a n c e s  and  a n e m i a .
Sk i n  a b s o r p t i o n  is not  c o n s i d e r e d  t o  be  a s i gn i f i c a n t  rou t e  o f  e xpos u r e .
W o r k e r  e x p o s u r e  to l ead m u s t  be  kept  to a m i n i m u m ,  espec i a l l y  in c as e s  w h e r e  l ead is w o r k e d  at  t e mp e ra t u r e s  
w h e r e b y  l e ad  v a p o r s  a rc  e v o l v e d  e.g.  me t a l  re f ini ng.
L e a d  is a n  a c c u m u l a t i v e  p o i s o n  a nd  e x p o s u r e  e v e n  to smal l  a m o u n t s  c an  r a i s e  the b o dy ' s  con t e n t  to t oxi c  level s .
Po t e n t i a l  a d v e r s e  e f f ec t s  o n  t h e  o f f sp r i ng  o f  p r e gn a n t  wo rk e r s  h a v e  b e e n  c i t ed  in the  l i tera ture .

________________________Section 4 - First Aid Measures_______________________
Inhalation: R e m o v e  to f r e s h  air.

L a y  p a t i e n t  d o w n .  K e e p  w a r m  and  res ted.
I f  a va i l a b l e ,  a dm i n i s t e r  m e d i c a l  o x y g e n  by  t r a i ne d  personnel .
IF b r e a t h i n g  is s h a l l ow  or  ha s  s t o p p e d ,  ens u r e  c l e a r  a i r wa y  and  a p p l y  r e s usc i t a t i on .  T r a n s p o r t  to hospi t a l  o r  doc t o r ,  
w i t h o u t  de l ay .

Eye Contact: I m m e d i a t e l y  h o l d  the  eyes  opei t  a n d  Hush c on t i nuous l y  for  at  l eas t  15 m i n u t e s  wi t h  f resh r u n n i n g  wa te r .  
E n s u r e  i r r i ga t i on  u n d e r  e y e l i d s  by  o c c a s i o na l l y  l i f t ing the u ppe r  a nd  l o w e r  lids.
T r a n s p o r t  to hospi t a l  o r  d o c t o r  w i t h o u t  de l ay .  R e m o v a l  o f  con t ac t  l e nse s  a f t e r  a n  e ye  i n j u r y  s ho u l d  on l y  be  u n d e r t a k e n  
by  s k i l l e d  p e r s o n n e l .

Skin Contact: Wa s h  a f f e c t e d  a r eas  t h o ro ug h l y  wi t h  wa t e r  (and s oap  i f  ava i l ab l e ) .
S ee k  m e d i c a l  a t t en t i on  in e v en t  o f  i r r i tat ion.

Ingestion: R in s e  m o u t h  o u t  wi t h  p l e n t y  o f  water .
S e e k  m e d i c a l  a t t en t ion  i f  i r r i t a t ion o r  d i s c o m f o r t  persis t .

A fte r  f i r s t  aid, g e l  ap p ro p ria te  in -p la n t, p a ra m ed ic , o r c o m m u n ity  m e d ic a l support.
Note to Physicians: I G a s t r i c  a c i d s  s o l ub i l i z e  lead and  its sal t s  a nd  l e ad  a b s o r p t i o n  o c c u r s  in t he  s ma l l  b o we l .

2 .Pa r t i c l e s  o f  less  t han  1 u m  d i a m e t e r  a rc  s ubs t an t i a l l y  a bs o r bed  by  the  a l veo l i  f o l l o wi n g  i nha l a t i on .
3 . L e a d  is d i s t r i bu t ed  to t he  r ed  b l ood  cel l s  and  h a s  a hal f - l i fe  o f  35 days .
It is s u b s e q u e n t l y  r e d i s t r i b u t e d  to sof t  t i s sue  &  b o nc - s to re s  o r  e l i m i n a t e d . T h e  k i d n e y  a c c o u n t s  f o r  7 5 %  o f  da i l y  l e a d  
loss;  i n t e g u m e n t a r y  and a l i m e n t a r y  losses  a c c o u n t  for  the r emainder .
4 . N e u r a s t h e n i c  s y m p t o m s  a r c  the  mos t  c o m m o n  s y m p t o m s  o f  in tox ica t ion .
L e a d  tox i c i t y  p ro du c e s  a  c l a s s i c  m o t o r  ne u r o p a t h y .
A c u t e  e n c e p h a l o p a t h y  a p p e a r s  i n f r eque n t l y  in adul t s .
D i a z e p a m  is the  best  d r ug  f o r  s eizures .
5 A V h ol c -b l o o d  lead is t he  be s t  m e a s u r e  o f  r e cen t  exp o s u r e ;  free e r y t h r o c y t e  p r o t o p o r p h y r i n  ( P E P )  p r ov i d e s  t he  b e s t  
s c r e e n i n g  for  c hr on i c  e x p o s u r e .  O b v i o u s  c l i ni cal  s y m p t o m s  o cc u r  in a du l t s  w h e n  w h o l e - b l o o d  l ead  e x ce e d s  80  u g / d L .
6 .Br i t i sh  A n t i - L e wi s i t e  is an  e f f ec t i ve  a n t i do t e  a n d  e nha nc e s  fecal  a nd  u r i n a r y  e x c r e t i o n  o f  lead.  T h e  o n s e t  o f  a c t i o n  o f  
B A L  is a b o u t  30  mi n u t e s  a n d  m o s t  o f  t he  c h e l a t e d  me t a l  c o m p le x  is e x c r e t e d  in 4 - 6  hour s ,  p r i m a r i l y  in t h e  bile.
A d v e r s e  r e a c t i o n  a p p ea r s  in u p  t o  5 0 %  o f  pa t i e n t s  g i v e n  B A L  in d o s e s  e x c e e d i n g  5 m g / k g .  G i N a z E D T . A  I:.;;.:;. bee. :  
u s ed  a l o n e  o r  in c onc e r t  w i t h  B A L  as  an ant idote .
D - p c n a c i l l a m i n e  is the u s ua l  oral  a ge n t  for  m o b i l i z a t i o n  o f  bone  lead;  its us e  in t he  t r e a t m e n t  o f  lead p o i s o n i n g  r e m a i n s  
i nves t i ga t i ona l .
2 - 3 - d i m e r c a p t o - l  - p r o p a n e s u l f o n i c  acid ( D M P S )  a nd  d im e rc a p t o su c c i n i c  a c i d  ( D M S A )  a re  w a t e r  so l ub l e  a n a l o g u e s  o f  
B A L  a nd  the i r  e f f e c t i v e n e s s  is u n d e r g o i n g  revi ew.
As  a rule,  s t op  B A L  if l e ad  d e c r ea s e s  b e l o w  50  ug/dL; s top C a N a 2 E D T A  i f  b l o o d  l ead d e c r e a s e s  b e l o w  4 0  u g / d L  o r  
u r i n a r y  lead d r o p s  b e l o w  2 m g / 2 4  his.

B I O L O G I C A L  E X P O S U R E  I N D E X  - BEI
T h e s e  r e p r e s e n t  t he  d e t e r m i n a n t s  o b s e r ve d  in s p e c i m e n s  col l ec t ed  f r om a h e a l t h y  w o r k e r  w h o  h a s  b e en  e x p o s e d  a t  t he  
E x p o s u r e  S t a nd a r d  (ITS or  T f . V) :
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D e t e r m i n a n t  I nde x  S a mp l i n g  T i m e  C o m m e n t s
L e a d  in b l o o d  5 0 u g / l 0 0 n i L  Not  Cr i t ical  B

L e a d  in ur ine 150 u g / g m  
c re a t i n i n e

Not  cri t ical

Z i n c  2 5 0  u g / 1 0 0 m L  Af t e r  1 mon t h
P r o t o p o r p h y r i n  e r y t h r o c y t e s  expos u r e
in b l o o d  O R 1 0 0 u g /10 0

m L  b l o o d

B: B a c k g r o u n d  l eve l s  o c c u r  in s p e c i m e n s  co l l e c t e d  f r om subjec t s  N O T  e x p o s e d .

Section 5 - Fire-Fighting Measures
Flash Point: N o t  ava i l ab l e ,  p r o b a b l y  n o nc o i n b u s l i b l c  
Autoignition Temperature: N o t  a p p l i c a b l e  
L E L :  N ot  app l i c ab l e  
U E L : Not  a p p l i c a b l e
Extinguishing Media: T h e r e  is n o  r e s t r i c t i on  on the type o Te x t i n g u i s he r  w h i c h  may be  used.
General Fire Hazards/Hazardous Combustion Products: N o n c o m b u s t i b l e .

N o t  c o n s i d e r e d  to be a s i g n i f i c a n t  f ire r isk;  h o w e v e r ,  conta iner s  m a y  burn .
M o d e r a t e  fire haza rd ,  in the f o r m  o f  dus t ,  w h e n  e xp o s e d  to heat  or  f l ames .
D e c o m p o s i t i o n  p roduc t s  m a y  i n c l u d e  t oxi c  l ead dus t  and  lead ox ide  f u me s .  F ' re  D i a m o n d

Fire Incompatibility: I n c o m p a t i b l e  wi t h  s t r o ng  aci ds ,  oxidant s ,  a m m o n i u m  n i t r a t e ,  c h l o r i n e  trifiuoridc a nd  s o d i u m  
az i de .

Fire-Fighting Instructions: C o n t a c t  f  re d e p a r t m e n t  and tell ( he m l o c a t i o n  a n d  na t u r e  of hazard .
U s e  f i re f i gh t i ng  p ro c e d u r e s  s u i t a b l e  f o r  s u r r o un d i n g  area.
W e a r  ful l  b o d y  p ro t ec t i ve  c l o t h i n g  w i t h  b r e a t h i n g  apparat us .  Pr eve n t ,  b y  a n y  m e a n s  a va i l ab l e ,  sp i l l a ge  f r om e n t e r i n g  
d r a i n s  o r  wa t e r way s .
I f  s a f e  to d o  so,  r e mo v e  c o n t a i n e r s  f r o m  pa th  o f  fire.
C o o l  f i r e - e xpos ed  co n t a i n e r s  w i t h  w a t e r  s p r a y  f r om a pro t ec t ed  l oca t ion.
E q u i p m e n t  s hou l d  be  t h o r o u g h l y  d e c o n t a m i n a t e d  a f t e r  use.

Section 6 - Accidental Release Measures
Small Spills: Cl e an  u p  all spi l l s  i m m e d i a t e l y .  A v o i d  contac t  wi th  sk i n  a n d  e y e s .

W e a r  p r o t e c t i ve  c lothing,  g l o v e s ,  s a f e t y  g l a s s e s  a nd  dus t  respi rator .
U s e  d r y  c l e an - up  p r o c e d u r e s  a n d  a v o i d  g e n e r a t i n g  dust .
V a c u u m  up.
P l a c e  s p i l l ed  mate r i a l  in c l e an ,  d r y ,  s ca l ab l e ,  l abe l ed  container .

Large Spills: Clear area  o f  p e r s o n n e l  a nd  m o v e  up wi n d .
C o n t a c t  f ire d e p a r t m e n t  and  tel l  t h e m  l o ca t i on  and  na ture  o f  hazard.
C o n t r o l  pe r s o n a l  con t ac t  b y  u s i n g  p r o t e c t i v e  e q u i p m e n t  and dust  r e s p i r a t o r .
P r e v e n t  s p i l l age  f r om e n t e r i n g  d r a i n s ,  s e w e r s  o r  wa t e r ways .
R e c o v e r  p r o d u c t  w h e r e v e r  po s s i b l e .  A v o i d  g e n er a t i n g  dust .  S w e e p  /  s h o v e l  up ,
I f  r equ i r ed ,  we t  wi th wa t e r  t o  p r e v e n t  dus t i ng .
P u t  r e s i dues  in l abe l ed  pl as t i c  b a g s  o r  o t he r  c o n t a i n e r s  for  disposal .
W a s h  area  d o w n  wi th  l arge q u a n t i t y  o f  w a t e r  a nd  p reven t  runo f f  into d r a i n s .
I f  c o n t a m i n a t i o n  o f  dra ins  o r  w a t e r w a y s  occu r s ,  adv i s e  e m e r g e n c y  :/■< •••),.

Regulatory Requirements: F o l l o w  a p p l i c a b l e  O S H A  regulations (29  C ;. K  1910 . 12 0 ) .

Section 7 - Handling and Storage
Handling Precautions: Limi t  all  u n n e c e s s a r y  p e r s o n a l  contact .

W e a r  p ro t e c t i v e  c l o t h i ng  w h e n  r i sk o f  e x p o s u r e  occur s .
U s e  in a wc l l -vc n t i l a t cd  area.
A v o i d  c on t a c t  wi th i n c o m p a t i b l e  ma t e r i a l s .
W h e n  hand l i ng ,  D O  N O T  eat ,  d r i n k  o r  s mo ke .  j
K e e p  c o n t a i ne r s  secu r e l y  s ea l ed  w h e n  not  in use.  Av o i d  phys i ca l  d a m a g e  to c on t a in e r s .  A l w a y s  w a s h  h a n d s  w i t h  s o a p  | 
a n d  w a t e r  af t e r  handl ing ,  i
W o r k  c l o t he s  s hou l d  be l a un d e re d  s epa r a t e l y .  J
 . _ 1
D|HTt);h; i’ .■’'Wi ficm-.irn f'nhlisimif: t'orp.xr.uion Any commercial use or tciHMuoiinii without the pnliiislti r's permission is prcihihitetl IJ<1 U C 3 Of L'
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U s e  g o o d  o c c u p a t i o n a l  w o r k  p r a c t i c e s .  O b s e r v e  ma nuf ac t u r e r ' s  s t o r i ng  a nd  h a n d l i n g  r e c o m m e n d a t i o n s .  A t m o s p h e r e  
s h o u l d  be  r e gu l a r l y  c h e c k e d  a g a i n s t  e s t a b l i s he d  e xp o s u r e  s t anda r ds  to e n s u r e  s a f e  w o r k i n g  c on d i t i o n s  a r e  m a i n t a i n e d .  

Recommended Storage .Methods: C h e c k  that  c o n t a i ne r s  arc c l e a r l y  l abe l ed .
P a c k a g i n g  a s  r e c o m m e n d e d  b y  m a n u f a c t u r e r .

Regulatory Requirements: F o l l o w  a p p l i c ab l e  O S H A  regula t ions .

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: G e n e r a l  e x h a u s t  is a d eq ua t e  u n d e r  n o r ma l  o p e r a t i n g  e u n a k u  

I f  r i sk o f  o v e r e x p o s u r e  exi s t s ,  w e a r  N I O S H - a p p r o v e d  dus t  respi ra tor .
C o r r e c t  fit is e ssent i a l  to o b t a i n  a d e q u a t e  pro t ec t ion .

Personal Protective Clothing/Equipment
E y e s :  Sa f e t y  g l a s s e s  wi t h  s i de  s h i e l d s ;  o r  as  r equ i r e d ,  c h e mi c a l  g ogg l e s .

C o n t a c t  l ense s  pos e  a s pe c i a l  h a z a r d ,  sof t  l ense s  m a y  a bs o r b  i r r i t ant s  a nd  al l  l ens e s  c o n c e n t r a t e  t he m.
Hands/Feet: I m p e r v i o u s  g l o v e s ,  r u b b e r  g loves .

R u b b e r  boot s .
P r o t ec t i ve  f oo t wea r .

Respiratory Protection:
E x p o s u r e  R a n g e  > 0 . 0 5  to 0 . 5  m g / m  . Ai r  Pur i fy i ng ,  Ne ga t i ve  Pr e s s u r e ,  H a l f  M a s k  
E x p o s u r e  R a n g e  > 0 . 5  to 2 . 5  m g / m 3: A i r  Pu r i f y i ng ,  Nega t i ve  Pr essur e ,  Fu l l  Fa c e  
E x p o s u r e  R a n g e  >2 . 5  to 50  m g / m 3: P o w e r e d  A i r  Pur i fy i ng  R es p i r a t o r ,  H a l f  o r  Ful l  F a c e p i e c e  or  Flood 
E x p o s u r e  R a n g e  > 5 0  to 100 m g / m ’: S u pp l i ed  A i r  Res p i r a t o r  wi t h  Ful l  F a c e p i e c e ,  H o o d ,  H e l m e t ,  o r  Sui t ,  o p e r a t e d  in a 

Pos i t i ve  P r es su r e  M o d e
E x p o s u r e  R a n g e  > 1 0 0  to  u n l i m i t e d  m g / m ' :  Se l f - co n t a i n e d  B re a t h i n g  A p p a r a t u s ,  P r es s u r e  D e m a n d ,  Fu l l  Fa c e  
Ca r t r i d g e  C o l o r :  m a g e n t a  ( P I 00)
N o t e :  ( 2 9 C F R  1 91 0 . 1 02 5 )  f o r  g e ne r a l  i ndus t r y .

O t h e r :  Ove r a l l s .  E y e w a s h  uni t .  S k i n  c l e a n s i n g  c ream.
P r o v i d e  a d e q u a t e  ven t i l a t i on  in w a r e h o u s e  o r  c l o s e d  s torage  areas .
G e n e r a l  a nd  local  e xh au s t  v e n t i l a t i o n  u s ua l l y  r e qu i r e d  to ma i n t a i n  a i r b o r n e  d us t  level s  to s a f e t y  levels .

Section 9 - Physical and Chemical Properties
Appearance/General Info: B l u i s h - w h i t e ,  s i l ve r y - g r a y  metal .  M a l l e a b l e ,  l u s t r o u s  w h e n  f r eshly  cut  and  t a r n i s h e s  w h e n  

e x p o s e d  to air.  R eac t s  w i t h  s t r o n g  a c i d s  l ike  ni t r ic  acid,  su l phu r i c  o r  h y d r o c h l o r i c  acid.  A t t a c k e d  b y  w a t e r  in p r e s e n c e  
o f  o xy g e n .  P o o r  e l ect r i ca l  c o n d u c t o r .  L e a d  f u m e s  are f o r me d  at t e m p e r a t u r e s  a b ov e  5 0 0 - 7 0 0  °C.

Physical State: Di v i d e d  so l i d
Vapor Pressure (kPa): 0 . 24  at  I 0 0 0  ° C
Vapor Density (A ir= l): N ot  a p p l i c a b l e
Formula Weight: 20 7 . 19
Specific G ravity (H.20=l, at 4 “C ): 11.34

W ater Solubility: I ns o l ub l e  in w a t e r
Evaporation Rate: N ot  a p p l i c a b l e

pH: N o t  a p p l i c a b l e
pH ( I .%  Solution): No t  app l i cab l e .
Boiling Point Range: 1740 ° C ( 3 1 6 4  °F)  
Freezing/Melting Point Range: 3 2 7 . 4  ° C  ( 62 1 . 32  °F )  
Volatile Component ( %  Vol): N o t  ap p l i c a b l e

Section 10 - Stability and Reactivity
Stability/Polymerization: H a z a r d o u s  p o l y m e r i z a t i o n  wi l l  not  occur .  S t a b l e  u n d e r  n o r m a l  s t o r age  c ond i t i ons .  
Storage Incompatibilities: A v o i d  s t o r a g e  wi t h  s t r ong  aci ds ,  o x i da n t s ,  a m m o n i u m  ni t rate,  ch l o r i n e  t r i f i uor i de  a nd  

s o d i u m  azidc.

Section 11 - Toxicological Information
T O X I C I T Y  I R R I T A T I O N
O r a l  ( w o m a n )  T D lo: 4 50  m g / k g /6  y e a r s  . Ni l  R e p o r t e d
Inha l a t i on  ( h u m a n )  T C Lo: 0.01 m g / m 3
W A R N I N G :  L e a d  is a c u m u l a t i v e  p o i s o n  and  ha s  the potent i a l  to c a u s e  a b o r t i o n  and int e l l ec tual  i m p a i r m e n t  to u n b o r n  
c h i l d r e n  o f  p re g n a n t  wor ke r s .

See NIOSH,  RTECS  OF 7525000,  for  addi t ional  data.
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 ___________________Section 12 - Ecoiogical Information_________
Environm ental Fate: If r e l e a s e d  o r  d e po s i t ed  011 soil ,  it wi l l  b e  re t a i ned  in t he  u p p e r  2-5 c m  o f  soi l ,  e s p ec i a l l y  soi l s  

w i t h  at least  5 %  o rgan i c  m a t t e r  o r  a p H  5 o r  a b ov e .  L e a c h i n g  is not  i m p o r t a n t  u n d e r  n o rm a l  c o n d i t i o n s  a l t h o u g h  the re  
is s o m e  e v i d e n c e  to s ugges t  tha t  it is t aken  up  by  s o me  plant s .  Ge n e r a l l y ,  t he  u p t a k e  f r om soil i nto p l ant s  is not  
s i gn i f i c an t .  It is e x pe c t e d  to s l o w l y  u n d e r g o  s p ec i a t i o n  to the m o r e  i n s o l ub l e  su l fa t e ,  sul f i de ,  ox i de ,  a nd  p h o s p h a t e  
sal t s .  It e n t e r s  w a t e r  f rom a t m o s p h e r i c  fal lout ,  r u n o f f  or  wa s t e wa t e r ;  lit t le is t r a n s f e r r e d  f r om na t ura l  ores.  It is a s t ab l e  
m e t a l  a nd  a d h e r en t  f i lms  o f  p r o t e c t i v e  i n s o l ub l e  sal t s  f o r m that  pro t ec t  t he  me t a l  f r om fur ther  c o r r o s i o n  '! hat w h wU 
d i s s o l v e s  t e n d s  to form l i gands .  It is e f f e c t i v e l y  r e m o v e d  f r om the w a t e r  c o l u m n  to t he  s ed i m e n t  by  a dsor pi io i .  10 
o r g a n i c  m a t t e r  and  c l ay  mi ne r a l s ,  p r e c i p i t a t i o n  as  i ns oluble  sal t  ( the c a r b o n a t e  o r  su l fa t e ,  sul f i de) ,  a nd  r eac t i on  wi t h  
h y d r o u s  i ron a n d  m a n g a n e s e  o x i d e .  U n d e r  m o s t  c i r c u m s t an c e s ,  a d so r p t i o n  p r e d o m i n a t e s .  It d o c s  not  a ppea r  to 
bioconcentrate s i gn i f i c a n t l y  in fish but  does  in s o m e  shel l f i sh such  as  m u s s e l s  W h e n  r e l eased  to the a t mo s p h er e ,  it 
wi l l  g e n e r a l l y  be  in dus t  or  a d s o r b e d  to p a n i c u l a t e  ma t t e r  and s ubjec t  to g r a v i t a t i o n a l  s e t t l ing a nd  be t r a n s f o r m e d  to the 
o x i d e  a nd  c a r bo n a t e .

E c o t o x i c i t y :  L C W J ap a n e s e  qua i l  ( C o t u rn i x  j a p o n i c a ) ,  ma l e s  or  f emal es ,  14 d a y s  old,  ora l  ( 5 - d a y  ad l i b i t um in die t )  
> 5 , 0 0 0  p p m ;  at  1000 ,  2 2 3 6  & 5 0 0 0  o n s e t  o f  t ox i c  s igns  b e gan  at 7, 7 &  7 d a y s  and  rvsr.u,  ••■•••.S' ■ !, f 1 &  1 2 ii.\v 
r e s p e c t i v e ly ,  110 mor t a l i t y  w a s  o b s e r v e d ;  c o n t r o l  r e f e r e nce s  we r e  d i e l d r i n  &  d i c r o t o p ho s ;  c o m  oi l  d i l uen t  w a s  a d d e d  to 
d i e t  a t  ra t i o  o f  2 : 98  by  wt ;  ( e x t r e m e  c o n c e n t r a t i o n s :  1, 000 - 5 , 000  p p m )

B C F :  f r e s h w a t e r  fish 1.38 to 1.65

_____________________ Section 13 - Disposal Considerations________ ___________
Disposal: R e c y c l e  w h e r e v e r  pos s i b l e .  C o n su l t  m a n u f a c t u r e r  for r e cyc l i ng  o p t i ons .

F o l l o w  a p p l i c ab l e  federa l ,  s t at e,  a nd  local  r egu l a t i ons .

______________________Section 14 - Transport Information____________________
D O T  T r a n s p o r t a t i o n  D a t a  (49 C F R  1 7 2 . 1 0 J):

Shipping Name: N O N E  Additional Shipping Information:
Hazard Class: N o n e  
ID  No.: N o n e  
Backing Group: N o n e  
Label: N o  c l a s s  label  a s s i gne d

Section 15 - Regulatory Information
E P A  Regulations:

R C R A  40 C F R :  No t  l i s ted
C E R C L A  4 0  C F R  302 . 4 :  L i s t e d  p e r  C W A  S e c t i o n  307 ( a )  10 lb ( 4 . 535  kg )
S A R A  4 0  C F R  3 72 . 6 5 :  Li s t ed  
S A R A  E H S  4 0  C F R  3 5 5 :  N o t  l isted 
T S C A :  Li s t ed

 __________________ Section 16 - Other Information_______________________
R e s e a r c h  D a t e : .......................................1999- 11  R e v i e w  D a t e :  ........................ 2 0 0 0 - 0 7

I i- '
Di s c l a i mer :  Judgment s  as to the suitabil i ty o f  information herein for rhe purchaser’s purposes  arc necessarily the purchaser’s 

responsibi l i ty.  Al though reasonable care has been taken in the preparation o f  such information,  Genium Publishing Corporat ion 
extends  no warranties,  makes  no representat ions,  and assumes no responsibil i ty a s t o  the accuracy or suitability o f  such information 
for appl icat ion to the purchaser’s intended purpose or for consequences o f  its use.
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Section 1 - Chemical Product and Company Identification 44
P r o d u c t / C h e m i c a l  N a m e :  M e r c u r y  
C h e m i c a l  F o r m u l a :  Hg 
C A S  No. :  7 4 39 - 9 7 - 6
S y n o n y m s :  c o l lo ida l  m e r c u r y ,  h y d r a r g y r u m ,  l i quid si lver ,  Qui cks i l ve r
D e r i v a t i o n :  O b t a i n e d  by  r o a s t i n g  c i n n a b a r  ( m e r c u r y  sul f i de)  and pur i f i ed  b y  d i s t i l l a t i on ,  o r  as  a b y- p r od u c t  o f  g o l d  m i n i n g .  
G e n e r a l  Use :  U s e d  in agr i cu l t u ra l  p o i s o n s ,  an t i - f ou l i ng  paint ,  denial  a m a l g a m s ,  m i n i n g  a m a l g a m a t i o n  ( to r e m o v e  g o l d  a n d  o t h e r  

m e t a l s  f r om ore) ,  t h c n n o mc t c r s ,  b a r o m e t e r s ,  d ry  cel l  bat ter ies ,  ch l o r i ne  a nd  c a u s t i c  s o d a  p r oduc t i on ,  elect r i cal  a p p a r a t u s ,  a n d  as 
a n e u t r o n  a b s o r b e r  in n uc l e a r  p o w e r  p l an t s .

V e n d o r s :  C on s u l t  the latest  C h e m ica l W eek B u y e r s ' Guide.

Section 2 - Composition / Inforination onJlngredicnts
M e r c u r y ,  ca 100 % w l  

O S H A  P E L
Ce i l i n g :  0.1 m g / m 7 ( vapo r  a nd  i n o r g a n i c  H g )
8- h r  T W A :  0. 05 m g / m 3 ( vapo r ) ,  s k i n ;  ( V a c a t e d  1989 Final  

R u l e  Li mi t )

A C G I H  T L V s
T W A :  0 . 025  m g / m 3 ( i n o r ga n i c  c o m p o u n d s ) ,  skin 

N I O S H  R E E
10- hr  T W A :  0 . 05  m g / m 3 ( v a po r ) ,  s k i n

D E G  ( G e r m a n y )  M A K
T W A :  0.01 p p m  (0.1 m g / m 3)
Cat egory '  HI:  S u b s t a n c e s  wi t h  s y s t e m i c  ef fec t s
On s e t  o f  Ef fec t :  >  2 hr
Hal f - l i fe :  > sh i f t  l e n g t h  ( s t r ong l y  cumu l a t i v e )

P e a k  E x p o s u r e  L i m i t :
0.1 p p m  (1 r n g / m J ), 3 0  mi n .  a v e r ag e  value,  1/shif t

I D L I I  L e v e l
28  m g / m 3

Section 3 - Hazards Identification

tV i-VtVtVvV E m e r g e n c y  O v e r v ie w  ut'CcC cC afi 
M e r c u r y  ex i s t s  as  a heavy ,  o d o r l e s s ,  s i l v e r - w h i t e  l i quid metal .  It is h i g h l y  t o x i c  b y  b o t h  ac u t e  a nd  chronic  
e x p o s u r e .  E x p o s u r e  can c a u s e  c o r r o s i o n  o f  t he  eyes ,  skin,  and  respi ra tory '  t r act  a n d  m a y  resul t  in i r r ever s ib l e  
n e r v o u s  s y s t e m  da ma ge .  It r e a d i l y  f o r m s  a m a l g a m a t i o n s  wi th mos t  m e t a l s  e x c e p t  i ron.

H M I S
H 4 *  
F  0 
R  0

'Chronic  
effects 
P P E  t
3 Sec. S

P o t e n t i a l  H e a l th  E ffec ts
P r i m a r y  E n t r y  R o u t e s :  Inha l a t i on ,  e y e  a n d  s k i n  con lac t / abs orp l ion .
T a r g e t  O r g a n s :  Cent ra l  n e rv o u s  s y s t e m ,  e y e s ,  skin,  re spi r a tory  s ys t em,  l iver ,  k i d n e y s .
A c u t e  E f f e c t s

I n h a l a t i o n :  E x p os u r e  to h i gh  v a p o r  c o n c e n t r a t i o n s  can cause  severe  r e s p i r a t o r y  d a m a g e .  O t h e r  s y m p t o m s  i nc l ude  
w a k e f u l n e s s ,  m u s c l e  we a k n e s s ,  a n o r e x i a ,  h e a d a c h e ,  r i ngi ng in the ear ,  h e a d a c h e ,  d i a r r h e a ,  l iver  c h an g e s ,  fever ,  
g i ng i v i t i s ,  c he s t  p a m,  di f f i cul ty  b r e a t h i n g ,  c o u g h ,  i n f l a mma t i o n  o f  the  m o u t h  ( s toma t i t i s ) ,  s a l i va t i on ,  b ronchi t i s ,  
a n d  p n e u m o n i t i s .  A c ro d y n i a  ( p i n k  o r  S w i f t s  d i s eas e) ,  char ac t e r i zed  by  r e d n e s s  a n d  p e e l i n g  o f  the  skin o n  the toes .  <f 
a nd  f inge r s ,  w a s  c o m m o n l y  s e e n  in c h i l d r e n  in t he  1950s  and is still in freq u e n tly  s e e n  in wor ke r s .  / /
Eye :  I r r i t a t i on  and  cor ros ion .
S k i n :  S k i n  c a n  b e c o m e  s ev e r e l y  i r r i t a t ed  i f  a l l o w e d  to r ema i n  in c on t a c t  w i t h  m e r c u r y .  S k i n  a b s o r p t i on  wil l  o c c u r  
at 2 .2 %  o f  t he  rate o f  a b s o r p t i o n  t h r o u g h  t he  lungs .
I n g e s t i o n :  M e r c u r y  gener a l l y  p a s s e s  t h r o u g h  t he  d i ge s t i ve  tract  u n e ven t f u l l y .  H o w e v e r ,  l a rge  a mo u n t s  m a y  ge t  
c a u g h t  up  in the intes t ine  and  r e qu i r e  s u r g i c a l  r e mo v a l .  I f  an a bscess  o r  o t he r  p e r f o r a t i o n  is p r e s en t  a l o n g  the d i ge s t i ve  t ract ,  
a b s o r p t i o n  in to  the b l o o d  s t r e a m wi t h  s u b s e q u e n t  m e r c u r y  po i s on i ng  is p o s s i b l e  

C a r c i n o g e n i c i t y :  I A R C ,  NTP ,  a nd  O S H A  d o  not  list m e rc ur y  as  a c a r c i n o ge n .
M e d i c a l  C o n d i t i o n s  A g g r a v a t e d  b y  L o n g - T e r m  E x p o s u r e :  Cent ra l  n e r v o u s  s y s t e m  di s orde r s .
C h r o n i c  E f f e c t s :  C hr on i c  e x p o s u r e  a p p e a r s  m o r e  c o m m o n  than acut e  a n d  is p r i m a r i l y  a s s o c i a t e d  wi t h  cent ra l  n e r v o u s  sy ' s t em

d a m a g e  w h i c h  can  be  p e r m a n e n t  (ex.  p a r e s t h e s i a  o f  the hands,  lips, feet ) .  E a r l y  s i gns  o f  t ox i c i t y  i nc lude  w e a k n e s s ,  f a t i gue ,
an o r e x i a ,  w e i g h t  loss,  and  g a s t r o i n t e s t i n a l  d i s t u r b a n c es .  If  exposur e  l e ve l s  a r e  h igh ,  c ha r ac t e r i s t i c  t r e mo r s  o f  the f i nge r s ,  e ye l i d s ,  
a n d  l ips o c c u r  wi th  p r og r es s i on  to g e n e r a l i z e d  t r e mo r s  o f  the ent i re body .  P s y c h i c  d i s o r d e r s  are no t i c eab l e  and  c h a r a c t e r i z e d  by  
b e h a v i o r  a nd  pe r s ona l i t y  c ha n g e s ,  i n c r e a s e d  exc i t abi l i t y ,  m e m o r y  loss,  i n s o m n i a ,  a nd  d e p r e s s i o n .  In seve r e  c.:ir,e<: u e .  i.ri a n d
h a l l u c i n a t i o n s  m a y  occur .  K i d n e y  d a m a g e  is o b s e r v e d  w i t h  ol igur ia  ( d e c r e a s e d  u r i ne  o u t p u t )  p r o g r e s s i n g  i<; : a u . i vu> me. 
c e s s a t i o n )  a n d  m a y  requi re  d i a lys i s .  T h e  c o r n e a  a nd  lens o f  the eyes  m a y  t a ke  on  a b r o w n i s h  d i s co l o r a t i on  a nd  I he c x t r a o c u h u  
m u s c l e s  m a y  b e  d a m a g e d  T h i s  s y n d r o m e  h a s  b e e n  t e rme d  A sth en ic -Vegetative S yn d ro m e  o r  M icromercunnHr.tn 1 ' br-vm . 
s y m p t o m s  o c c u r  i nc reas ingly  wi t h  e x p o s u r e s  to 0.1 m g / n P  or higher .  M u ta tion :  A n c u p l o i d y  and  oil ic;  ci tron. . .  a e.,r
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h a v e  b e e n  o b s e r v e d  in the l y mp h oc y t e s  f r o m  w h o l e  b lood cul tures  in w or k e r s  e x p o s e d  to  m e r c u r y .  Reproductive: M e r c u r y  has  
b e e n  d e t e c t e d  in s t i l lborn bab i e s  o f  w o m e n  t r e a t e d  wi th  m e r c u r y  for  syphi l i s .  In a s t u d y  o f  s ix m e n  acu t e l y  e xp o s e d  
( o c c u p a t i o n a l l y )  to me rc u r y  l eve l s  as h i gh  as  4 4  mg/m- ' ,  all s u f f e red  i mpa i r e d  s e x u a l  f unc t i on .  R ep e a t e d  skin contac t  m a y  c a u s e  
a l l e r g i c  d e r m a t i t i s  in s o m e  individua l s .

N O T E : S p i l l e d  m e r c u r y  will  r e l ease  s u f f i c i en t  v a p o r  o ve r  t ime to p r o d u c e  c h r o n i c  p o i s o n i n g .

  Section 4 - First Aid Measures ___
I n h a l a t i o n :  R e m o v e  e xp o s e d  p e r s on  to f r esh a i r  a n d  s uppor t  b r e a t h i ng  as needed .
E y e  C o n t a c t :  Do not a l l ow v i c t i m to rub  o r  k e e p  e y e s  t ight ly shut .  Ge n t l y  lift e ye l i d s  a n d  f l us h  i mme di a t e ly  and c o n t i n u o u s l y  

w i t h  f l o o d i n g  a m o u n t s  o f  w a t e r  unt i l  t r a n s p o r t e d  to an e m e r g e n c y  me d i c a l  faci l i ty.  C o n s u l t  a p h y s i c i an  i mmedia t e ly .
S k i n  C o n t a c t :  Q uickly  r e m o v e  c o n t a m i n a t e d  c l o t h i n g .  Rinse  wi t h  f l oodi ng a m o u n t s  o f  w a t e r  and  then  was h  e xp o s e d  a r ea  wi t h  

s o a p .  F o r  r e d d e n e d  o r  bl i s t e red  skin,  con s u l t  a phys i c i an .
I n g e s t i o n :  N e v e r  g i v e  a n y t h i n g  by  m o u t h  to a n  u n c o n s c i o u s  o r  c onvu l s i ng  p e r s o n .  C o n t a c t  a p o i s o n  cont ro l  center .  In g en e r a l ,  

m e r c u r y  wi l l  p a s s  t h rough  the d i ges t i ve  t ract  u ne v en t f u l l y .
A fte r  f i r s t  a id , g e t appropria te  in -p lan t, p a ra m e d ic , o r c o m m u n ity  m ed ica l sup p o rt.
N o t e  t o  P h y s i c i a n s :  BHI:  b lood  (1 5 p g / L ) ,  urine: ( 35  p g / g  c reat inine) .  E x t r e m e l y  h i g h  u r i n e  l eve l s  o f  0.5 to 0.85 rug I ig/L. a r e  

i n d i c a t i v e  o f  p o l y ne u r o pa th y .  0.4 to 22 p g / L  is r e p o r t e d  to be  the h u ma n  lethal  b l o o d  l eve l .  O b t a i n  ur ina lys i s  i nc l ud i ng  a t  a 
m i n i m u m :  a l b u m i n ,  g lucose ,  and  a m i c r o s c o p i c  e x am i n a t i o n  o f  cen t r i fuged  s e d i m e n t .  U s e  B A L  or  2,  3 - d i m e r ca p i o s u c c in i c  ac i d  
a s  c h e l a t o r s .  D o not u s e  c a l c i um s o d i u m E D T A  b e c a u s e  o f  nephro t ox i c i t y .  A n  e i e c t r o m y o g r a p h  m a y  de t e r mi ne  ex t en t  o f  n e r v e  
d y s f u n c t i o n .  It has  b e e n  no ted  that  e x p o s u r e  to  m e r c u r y  m a y  p r e d i s p o s e  p e r s on s  to  d e v e l o p m e n t  o f  car pa l  tunnel  s y n d r o m e .

   Section 5 - Fire-Fighting Measures___________________
F l a s h  P o i n t :  N o n f l a m m a b l e  G e n i u m
A u t o i g n i l i o n  T e m p e r a t u r e :  N o n f l a m m a b l e  
L E L :  N o n e  r epor t ed .
U E L :  N o n e  r epor t ed .
E x t i n g u i s h i n g  M e d i a :  Us e  agen t s  s u i t ab l e  for  s u r r o u n d i n g  fire.
U n u s u a l  F i r e  o r  E x p l o s i o n  H a z a r d s :  N o n e  r e po r t e d .
H a z a r d o u s  C o m b u s t i o n  P r o d u c t s :  T o x i c  m e r c u r y  v a po r  and me r c u r i c  oxide .

•  F i r e - F i g h t i n g  I n s t r u c t i o n s :  D o  not  r e l e a se  r u n o f f  f r o m  fire cont ro l  me t h o ds  to s ew' er s  o r  w a t e r wa y s .
F i r e - F i g h t i n g  E q u i p m e n t :  B e c a u s e  fire m a y  p r o d u c e  toxic  t he r ma l  d e c o m p o s i t i o n  p r o d u c t s ,  w e a r  a s e l f - con t a i ned  b r e a t h i n g  

a p p a r a t u s  ( S C B A )  wi t h  a full f a c ep i ece  o p e r a t e d  in p r e s su r c - d c ma n d  or  p o s i t i v e - p r e s s u r e  m o d e .

______________  Section 6 - Accidental Release Measures  ____  ___
S p i l l  / L e a k  P r o c e d u r e s :  Ke ep  a m e r c u r y  spi l l  k i t  r e a d i l y  ava i l ab l e  in a reas  w h e r e  m e rc u r y '  is u s ed .  No t i f y  safety p e r s o n n e l ,  

i s o l a t e  a n d  ve n t i l a t e  area,  deny  ent ry,  and  s t a y  u p w i n d .
S m a l l  a n d  L a r g e  Sp i l l s :  Fo l l ow i n s t r uc t i ons  on  m e r c u r y  spill  kit.  Mos t  ki t s  c o m e  w i t h  an  a s p i r a t i o n - d r i v e n  v a c u u m  t rap w i t h  a 

m e r c u r y  " s w e e p e r "  ( c o p p e r  o r  c o pp er - p l a t e d  b r u s h ) .  W a s h  spil l  area wi t h  a  d i l u t e  c a l c i u m  s u l f i de  o r  ni t r ic acid so lu t ion .  I f  spi l l  , 
c a n n o t  b e  t ak e n  u p  readi ly ,  dus t  the t op o f  t he  spi l l  wi t h  f l owers  o f  su l fur  o r  p r e f e r a b l y ,  c a l c i u m  pol ys u l f i de .  Thi s  wi l l  p r o d u c e  a 
s u r f a c e  c o a t i n g  o f  m e r c u r y  s u l f i de  w hi ch  w i l l  r e d u c e  me rc u r y  v a po r  d i s pe r s i on  in to  t h e  air.
R e g u l a t o r y  R e q u i r e m e n t s :  F o l l o w  a pp l i c a b l e  O S H A  regu l a t i ons  (29 C F R  1910 . 12 0 ) .

_________________________ Section 7 - Handling and Storage__________________ ______
H a n d l i n g  P r e c a u t i o n s :  Use  a p p r o p r i a t e  P P E  w h e n  w' orking wi t h  me r c u r y .  D o not u s e  o n  p o r o u s  w or k  sur faces  (w' ood,  u n s e a l e d  

c o n c r e t e ,  e t c . )  to p r e v e n t  spi l ls f r om l o d g i n g  in c r acks .  , // ,
S t o r a g e  R e q u i r e m e n t s :  Store  in a cool ,  d r y ,  w' c l l -vcnt i i a t ed  a rea  a w a y  f r om he a t  a n d  i n c o m p a t i b l e s  (Sec .  10). Store  on  n o n -  

p o r o u s  f l oo r s  a n d  w a s h  t h e m regu l a r l y  w i t h  a d i l u t e  c a l c i u m s u l f i de  so lut ion.  B e c a u s e  mer cu r y '  wi l l  f o r m a ma l ga ma t i o n s  w i t h  
m o s t  m e t a l s  e xc e p t  i ron,  metal  s he l v e s  s h o u l d  b e  pa i n t e d  wi th  a suf f i c i ent ly  t h i c k  c o a t i n g  to p r e ve n t  this  f rom h a ppen i ng .

_________________Section 8 - Exposure Controls / Personal Protection  ____
E n g i n e e r i n g  C o n t r o l s :  W h e r e v e r  pos s i b l e ,  e n c l o s e  p r o c e s s e s  to p r e v e n t  m e r c u r y  v a p o r  d i s p e r s i o n  into w o r k  a 
V e n t i l a t i o n :  P r ov i d e  genera l  o r  local  e x h a u s t  ve n t i l a t i on  s y s t e ms  to ma i n t a i n  a i r b o r n e  c o n c e n t r a t i o n s  b e l o w  L b U A  Pi  1 ••

( Sec .  2) .  L o c a l  e x h au s t  vent i l a t i on is p re f e r r ed  b e c a u s e  it p r e ve n t s  c o n t a mi n a n t  d i s p e r s i o n  into t he  w o r k  area by c o n t r o l l i n g  it at 

its s o u r c e , (
A d m i n i s t r a t i v e  C o n t r o l s :  C o n s i d e r  p r e - p l a c c m c n t  a n d  pe r iodi c  med i ca l  e x a m s  o f  e x p o s e d  w o r k e r s  wi t h  e mp h a s i s  o n  t he  s k i n ,  

eyes ,  c en t r a l  n e r v o u s  s ys t em,  l iver,  a nd  k i dne ys .
R e s p i r a t o r y  P r o t e c t i o n :  Seek  p r o f es s i on a l  a d v i c e  p r i o r  to r e spi ra tor  se l ec t ion  a nd  us e .  Fol l ow'  O S H A  respi ra tor  r e g u l a t i o n s  (29  

C F R  1 9 1 0 . 1 3 4 )  and,  i f  necessary' ,  w e a r  a M S H A / N I O S H - a p p r o v c d  respi ra tor .  F o r  < 0. 5  m g / m J , use a ny  c hemi ca l  c a r t r i dge  
r e s p i r a t o r  w i t h  c a r t r i dges  p r o v i d i n g  p r o t e c t i o n  a g a i ns t  me rc u r y  and  e q u i p pe d  w i t h  an E S L I  ( e nd  o f  s e r v i ce  life indi ca tor ) ,  c r y  
S C B A ,  o r  a ny  S A R  ( s upp l i ed-a i r  r espi ra tor ) .  F o r <  1.25 m g / m 3, us e  any  S A R  o p e r a t e d  in c o n t i n u o u s - f l o w  mode ,  any  P A  P R

• | ( p o w e r e d ,  a i r - p u r i f y i n g  respi ra tor )  wi t h  a n  E S L I .  F o r <  2.5 m g / m 3 , use any  S C B A  or  S A R  w i t h  a full f acepiece.  any  S a i '  - ydh  n | 
j l i gh t - f i t t i n g  f a c ep i ec e  and  opera t ed  in c o n t i n u o u s - f l o w  m ode,  o r  any ch e mi c a l  c a r t r i d g e  r e s p i r a t o r  wi t h  a lull  i , n c p i e c e , . Li.-ioo. ,u j

P a g C  2 O f  4  l ,  i ,:;h 0  I (, . i : , ,  ! 'iM O , ;i, ( ,  - i Any Omitm:, i.:i;il use ut r ,  id , ,: , , r  : Mi. ■■■' [lis , M  i;,  r1, ,. i:h :, i , ,  is ' . i . i ,, i
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c a r t r i d g e s  p r o v i d i n g  p r o t e c t i on  a g a i n s t  m e r c u r y ,  and  e q u ip p e d  wi th  an E S L I .  F o r < 2 8  m g / ' m J , use  a ny  SA R  o p e r a t e d  in p r e s s u r e  - 
d c m a n d  o r  o t h e r  p o s i t i v e - p r e s su r e  m o d e .  For  e m e r g e n c y  or n o n ro u t i n e  o p e r a t i o n s  ( c l e a n i n g  spi l ls,  r e a c t o r  ve s s e l s ,  or  s t o r a g e  
t a n k s ) ,  w e a r  an  S C B A  wi t h  full f a c e p i e c e  a nd  o p e r a t e d  in p r e s s u r e - d c m a n d  o r  o t he r  p o s i t i v e  p r e s su r e  m o de .  W a rn in g 1 A ir - 
p u r ify in g  re sp ira to rs  do  not p ro te c t w orkers in oxygen-deficien t a tm ospheres . If  r e s p i r a t o r s  a rc  used,  O SHA r e q u i r e s  a w r i t t en  
r e s p i r a t o r y  p r o t e c t i o n  p r o g r a m  tha t  i n c l u de s  at least:  med i ca l  cer t i f i ca t i on ,  t r a in ing ,  f i t - t es t ing,  pe r i od i c  e n v i r o n m e n t a l  
m o n i t o r i n g ,  m a i n t e n a n c e ,  i n s pe c t i on ,  c l e an i n g ,  and  co n v en i en t ,  s an i t a r y  s t o r a g e  areas .

Protective Clothing/Equipment: W e a r  c h e m i c a l l y  pro t ec t i ve  g l ove s ,  boo t s ,  ap r o n s ,  a nd  ga u n t l e t s  m a d e  o f  bu t y l  r ubbe r ,  n i t r i l e  
r u b b e r ,  f l u o r o c a rb on  rubber ,  n e o p r e n e  rubber ,  po l y v i n y l  chlor ide ,  c h l o r i n a t e d  p o l y e t hy l e n e ,  o r  p o l y c a r b o n a t e  m  p r even t  
p r o l o n g e d  o r  r e pe a t ed  skin con t a c t .  W e a r  p r o t ec t i ve  e y eg l as s e s  or  c h e m i c a l  s a f e t y  g o g g l e s ,  p e r  O S H A  e ye -  a n d  f a c e - p r o t e c t i o n  
r e g u l a t i o n s  ( 2 9  C F R  1910 . 133) .  C o n t a c t  l enses  a re  not  e ye  p ro t ec t i ve  d e v i c es .  A p p r o p r i a t e  e ye  p r o t e c t i on  m u s t  b e  w o r n  i n s t ea d  
of ,  o r  in c o n j u n c t i o n  wi t h  con t a c t  l ense s .

Safety Stations: M a k e  e m e r g e n c y  e y e w a s h  s t a t i ons ,  s a f e t y / q u ic k - d r c n c h  s h o w e r s ,  a nd  w a s h i n g  faci l i t ies  a v a i l ab l e  in w o r k  area .  
Contaminated Equipment: Se p a r a t e  c o n t a m i n a t e d  w o r k  c l o t he s  f r om s t reet  c lo thes .  L a u n d e r  be f or e  r euse .  R e m o v e  this 

ma t e r i a l  f r om y o u r  s h o e s  a n d  c l e an  p e r s o n a l  p r o t e c t i ve  e q u i p m e n t  
Comments: N e v e r  eat ,  d r ink ,  or  s m o k e  in w o r k  areas .  Pr ac t i ce  g o od  p e r s o n a l  h y g i e n e  a f t e r  u s i n g  this  material, e s p e c i a l l y  b e f o r e  

e a t i n g ,  d r i nk i ng ,  s m ok i n g ,  u s in g  t he  toi l e t ,  o r  a p p l y i n g  cosmet i cs .

Section 9 - Physical and Chemical Properties
Physical State: Li qu i d  met a l
Appearance and Odor: S i l v e r y - wh i t e ,  o do r l e s s
Vapor Pressure: 0 . 0 0 1 8  m m  H g  at  77  °F (25  "C)
Form ula Weight: 200 . 59
Density (H 20=1): 13.534 g / c m 3 at  7 7  "F (25  “C)
Boiling Point: 6 7 4 . 0 9  "F ( 35 6 . 7 2  ' C )
Freezing Point: -37 . 97  "F ( - 38 . 87  ’C)
Viscosity: 15.5 m P  at  77  T  (25  "C)
Electrical Resistivity: 95 . 76  p o h m  a t  68 "F ( 2 0 . ’C)

W ater Solubility: 0 . 28  Llmol /L a t  77 "F (25 " Q  
Other Solubilities: S o l u b l e  in b o i l i ng  s u l f u r i c  a c i d ,  ni t r ic  a c i d  

( r eac t s ) ;  s l i gh t l y  in l ipids ,  a nd  2.7 m g / L  in p e n t a n e .  I n s o l u b l e  
in a l c o h o l ,  e ther ,  c o l d  su l f u r i c  acid,  h y d r o g e n  b r o m i d e ,  a nd  
h y d r o g e n  iodide.

Surface Tension: 484 d y n c / c m  at  77 "F (25 ’C )
Critical Temperature: 2664 "F (1462 ’C)
Critical Pressure: 1587 a tm

Seetion 10 - Stability and Reactivity
Stability: M e r c u r y  d o e s  not  t a r n i s h  at  o r d i n a r y  t e m p e r a t u r e s  but  w h e n  h e a t e d  to  nea r  its b o i l i n g  poin t ,  it s l o w l y  o x i d i z e s  t o  

m e r c u r i c  oxide .
Polymerization: H a z a r d o u s  p o l y m e r i z a t i o n  doc s  not  occur .
Chemical Incompatibilities: M e r c u r y  f o r m s  a l l oys  ( a ma l g a m a t e s )  wi t h  m o s t  me t a l s  e x c e p t  i ron.  It is i n c o m p a t i b l e  wi th  

o x i d i z e r s  s u c h  as  b r o m i n e ,  3 - b r o m o p r o p y n c ,  m c t h y l s i l a n c  + o x y g e n ,  c h l o r i n e ,  ch l o r i n e  d i o x id e ,  ni t r ic a c i d ,  o r  p e r o x y f o r m i c  
a c i d ;  t e t r a c a r bo n y l  n i cke l  + o x y g e n ,  a l k y n e s  + s i l ver  pe rch l ora t e ,  e t h y l e n e  o x i d e ,  a c e ty l e n i c  c o m p o u n d s  ( e xp lo s i v e ) ,  a m m o n i a  
( e x p l o s i v e ) ,  b o r o n  p h o s p h o d i i o d i d e ,  m e t h y l  az i de ,  n i t r omc t h a n c ,  a nd  g r o u n d  s o d i u m  c a r b i de .

Conditions to Avoid: E x p o s u r e  to h i g h  t e m p e ra t u re s ,  me t a l  s u r f a c e s  or  i n c o m p a t i b l e s .
Hazardous Decomposition Products: T h e r m a l  ox i d a t i v e  d e c o m p o s i t i o n  o f  m e r c u r y  c a n  p r o d u c e  m e r c u r i c  ox i de .

Sectio n 11- Toxicologic a 1 _Inform a tion

Reproductive:
Ra t ,  i nha l a t i on :  8 9 0  n g / m 3/ 24 h r  for  16 w e e k s  

p r i o r  to m a t i n g  h a d  a n  e f fect  on  s p e r m a t o g en e s i s .

Acute Dermal Toxicity:
M a n ,  skin,  T D g 0 : 129 m g / k g  for  5 c o n t i n u o u s  

h o u r s  c au s e d  r i ng i ng  in the  ear s ,  h e ad a c h e ,  and  
a l l e rg i c  de rmat i t i s .

Acute O ral Toxicity:
M a n ,  oral ,  T D l 0 : 43  m g / k g  c a u s e d  t r e m o r  and 
j a u n d i c e  o r  o t he r  l iver  c han g e s .

See NIOSH,  RTECS (OV4550000) ,  for addi t ional  toxicity data.

T o x ic i ty  D a t a :  *

Acute Inhalation Effects:
W o m a n ,  i nha l a t i on ,  T C g 0 : 150 p g / m 3/ 46  days  c a u s e d  a n o r e x i a ,  
di a r rhea ,  a nd  w a k ef u l n e s s .

Ma n ,  i nha l a t i on ,  T C g o : 4 43 0 0  p . g / m3/8  hr  c a u s e d  m u s c l e  w e a k n e s s ,  
l iver  c h an g e s ,  a n d  i nc r e a s e d  b o d y  t e mpe r a t u r e .

Chronic Effects:
Rat ,  i nha l a t i on:  1 m g / n r / 24  h r  for  5 eosvi ioi ious w e e k s  c a n s c d  
p rot e inur i a .
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Section 12 - Ecological Information

E c o t o x i c i t y :  Cat f i sh ,  L C 50 =  0 . 35  m g / L / 9 6  hr ;  m o l l u s k  (M odio lus carva lho i). L C 50 = 0 . 1 9  p p m / 9 6  hr: t adpo l e  (R aim  
h exa d a c ty la ),  L C 50 =  0 . 05 1 p p m / 9 6  hr.  M e r c u r y  is t r a n s f o r m e d  to me t hy l  me rc ury '  b y  bac t e r i a  111 t he  e n v i r o n m e n t  and 

u n d e r g o e s  b i o a c c u m u l a t i o n  readi ly.  B C E  f o r  f r e s h w a t e r  fish = 63 , 000 ;  for s a l t wa t e r  f i sh = 10 , 000;  and  for  m a r i n e  and 
f r e s h w a t e r  i nve r t e bra t e s  =  100 ,000 .

Environm ental Degradation: M e r c u r y  is e x p e c t e d  to vol a t i l i ze  r apid ly  w h e n  d e p o s i t e d  011 soi l  s u r f aces .  On c e  in t he  air.  it c a n  
be  t r a n s p o r t e d  long d i s t ance s  be f o r e  b e i n g  r e d c p o s i t c d  on  soil  or  in water .  In wa t e r ,  m e r c u r y  a p p e a r s  to bind  to p a r t i c u l a t e s  
w h e r e  it e v e n t u a l l y  b e c o m e s  d e po s i t ed  on  t h e  be d  s e d im e n t .  In ge ner a l ,  m e r c u r y  e n t e r i n g  the  e n v i r o n m e n t  can be d e p o s i t e d  a nd  
r c v o l a t i l i z e d  s eve ra l  t imes .

Section 13 - Disposal Considerations
Disposal: I nc i ne r a t i on  is not an a pp ro p r i a t e  d i s p os a l  m e t h o d .  W a s t e w a t e r  m a y  be t r e a t e d  b y  a dd i t i o n  o f  ch l o r i ne  to o x i d i z e  the  

m e r c u r y  to  its ionic state.  T h e  w a t e r  c an  t h e n  b e  p a s s ed  t h r o u g h  a n  ab s o r b en t  ( an  a c t i v a t e d  c h a r c o a l  concen t r a t e  wi t h  a s u l f u r  
c o a t i n g  o r  p e a n u t  shel l  cha r coa l )  to co l l ec t  t he  i oni c  mercury ' ,  f o l l owe d  by d i s t i l l a t i on  to r e c o v e r  the  mercury. W i r u m  
b o r o h y d r i d e ,  a r e d u c i n g  agent ,  c a n  be  u s e d  to  p r e c i p i t a t e  m e r c u r y  f r om wa s t e  s o l u t i ons .  B i o r c m e d i a t i o n ,  u s i ng  R seudom onas  
p u l id a , ha s  a l so  b e en  sugges t ed .  C o n t a c t  y o u r  s u p p l i e r  o r  a  l i censed  c o n t r a c t o r  for  d e t a i l e d  r e c o m m e n d a t i o n s .  Fo l l ow a p p l i c a b l e  
F e d e ra l ,  s t at e,  and  local  regula t i ons .

Section 14 - Transport Information
D O T  T r a n s p o r t a t i o n  D a ta  (49 C F R  1 7 2 .1 0 1 ):

Shipping Name: Mercury
Shipping Symbols: A, W
Hazard Class: 8
fD No.: U N 2 8 0 9
Packing Group: 111
Label: C o r r o s i v e
Special Provisions (172.102):

Packaging Authorizations
a) Exceptions: 173.164
b) Non-bulk Packaging: 173.164
c) Bulk  Packaging: 173.240

Quantity Limitations
a) Passenger, A ircraft, or Railcar:
b) Cargo A ircra ft Only: 35 kg

Vessel Stowage Requirements
a) Vessel Stowage: B
b) Other: 40,  97

35 kg

 _______________ Section 15 - Regulatory Information ______________
E P A  Regulations:
Li s t e d  a s  a R C R A  H a z a r d ou s  W a s t e  ( 4 0  C F R  2 6 1 . 33 ) :  U151
L i s t e d  as  a C E R C L A  H a z a r d o u s  S u b s t a n c e  ( 4 0  C F R  3 0 2 . 4 )  pe r  R C R A ,  Sec.  3 00 1 ;  C W A ,  Sec.  3 07 ( a ) ,  C A A ,  Sec.  112 
C E R C L A  R e p o r t a b l e  Q u a n t i t y  (R.Q),  1 lb ( 0 . 4 5 4  kg)
S A R A  31 1/312 C ode s :  1, 2
L i s t e d  a s  a S A R A  T o x i c  C h e m i ca l  ( 40  C F R  3 7 2 . 6 5 )
S A R A  E H S  ( E x t r e m e l y  H a z a r d o u s  S u b s t a n c e )  ( 4 0  C F R  355) :  No t  l isted 
O SH A  Regulations:
L i s t e d  as  a n  A i r  C o n t a m i n a n t  (29  C F R  19 1 0 . 1 0 0 0 ,  T a b i c  Z - l , Z - 1 - A)

 Section 16 - Other Information________________________
References: 73,  103,  124,  132,  136,  148,  149,  159,  167,  176,  187,  189

Prepared B y ........................................... M  G a n n o n ,  B A
Industrial Hygiene R ev iew ........... R E  L a n g f o r d ,  Ph D,  C1H
M edical R e v ie w  ................TThobum, MD, MPH

Disclaimer: J u d g m e n t s  as  to t he  s u i t ab i l i t y  o f  i n f o r ma t i o n  he r e i n  for  t he  p u r c h a s e r ’s p u r p o s e s  a rc  nece s s a r i l y  the p u r c h a s e r ’s 
r e s p o ns i b i l i t y .  A l t h o u g h  r ea s o n a b l e  car e  ha s  b e e n  t a ke n  in the p r epa r a t i on  o f  s u c h  i n f o r m a t i o n ,  G e n i u m  Pub l i sh i n g  C o r p o r a t i o n  
e x t e n d s  n o  wa r ran t i e s ,  m a k e s  no  r e p r e s e n t a t i o ns ,  a n d  a s s u m e s  no  r e s pons i b i l i t y  a s  to t h e  a c c u r a c y  c t  s us t ab / i i i . / o f  such 
i n f o r m a t i o n  for  app l i c a t i on  to the p u r c h a s e r ' s  i n t e nd e d  p u r p o s e  o r  for  c o n s e q u e n c e s  o f  its use .



M aterial Safety Data Sheet Collection
G e n iu m  P u b l ish in g  Corp.

1171 R i v e r F r o n t  Ce n t e r  
A m s t e r d a m .  N Y  12010 

(5 1 S) 8 4 2 - 4 1 I 1

I ssue Da t e :  2 0 0 0 - 0 7

P h e n o l  
M S D S  3 5 5  

P H E 3 2 0 0

Section 1 - Chemical Product and Company Identification 54.1
M a t e r i a l  N a m e :  Pheno l  C A S  N u m b e r :  1 08 - 9 5 -
C h e m i c a l  F o r m u l a :  C sH fiO
S t r u c t u r a l  C h e m i c a l  F o r m u l a :  C „ H . O H
S y n o n y m s :  A C I D E  C A R B O L I Q U E ;  B A K E R ' S  P A N D  S L I Q U I D  A N D  O I N T M E N T ;  B E N Z E N O L ;  C A R B O L I C  

A C I D ;  C A R B O L S A U R E ;  F E N O L ;  F E N O L O i  H Y D R O X Y  B E N Z E N E ;  I Z A L ;  M O N O H Y D R O X Y B E N Z E N E ;  
M O N O P H E N O L ;  O X Y B E N Z E N E ;  PI - IENIC A C I D ;  P H E N O L ;  P H E N O L  A L C O H O L ;  P H E N O L E ;
P H E N O L , M O L T E N ,  P H E N Y L  A L C O H O L ;  P H E N Y L  H Y D R A T E ;  P H E N Y L  H Y D R O X I D E ;  P H E N Y L 1 C  A C I D ,  
P H E N Y L I C  A L C O H O L

G e n e r a l  Use :  Us e d  as a g e n e r a l  d i s i n f ec t an t ,  e i t h e r  in so lu t i on  or  m i x e d  w i t h  s l a k e d  l ime ,  etc. ,  for toilet.--, vvt b 1 
c e s s p oo l s ,  f loors ,  dra ins ,  e tc. ;  for  t he  m a n u f a c t u r e  o f  co lor l e s s  or  l i g h t - co l o r ed  ar t i f icial  resins.
A l s o  u s ed  in m a n y  me d i c in a l  and  i ndus t r i a l  c o m p o u n d s  and dye s ;  as  a r e a g e n t  in c h e m i c a l  analysi s .

Section 2 - Composition / Information on Ingredients
N a m e
p h en o l

C A S
108-95- 2

%
> 9 9

O S H A  P E L
T W A :  5 p p m ;  19 m g / m 3; skin.

A C G 1 H T L V
T W A :  5 p p m ;  19 m g / m 3.

N I O S H  R E L
T W A :  5 p p m ;  19 m g / m 3. S T E L :  

15.6 p p m ;  6 0  m g / m  ; 1 5 -mi n u tc ,  
skin.

I D L H  Leve l
2 50  p p m.

D F G  ( G e r m a n y )  M A K
T W A :  5 p p m ;  19 m g / m 3.

Section 3 - Hazards Identification

Flam m ability  
Toxicity 

B o d y  C ontact 
R eactiv ity  

Chron ic

ChemWatch Hazard RatingSSI
s s s s s e ^ s i

0
Min

1
Low

2
M oderate

3
High Ext reme

Wilson RISK  ' 
Scale ■ •

1

I  ^

1 I "
1 4  3 2 .
R S K

A N S I  S i g n a l  W o r d

Danger!
Poison C o rros ive

Fire Diamond

E m e rg e n c y  O v e rv ie w  ☆ ☆ ☆ ☆  #
Wh i t e ,  c r y s t a l l i ne  sol id;  m e d i c i n a l  odor .  Poi son!  Cor r os i ve ,  c a u s e s  s e v e r e  b u r n s  to t he  eyes  
( b l i nd n c s s ) / s k i n / r c sp i r a t o r y  t ract .  A l s o  causes :  s e v e r e  n e u r o l o g i c a l  e f f e c t s  ( s h o c k  a n d  c o ma ) ,  l i ve r  a nd  k i d n e y  
d a m a g e .  A b s o r b e d  t h r o ug h  t h e  skin.  C om b us t i b l e .

P o te n t ia l  H e a l th  E f fe c ts  
P r i m a r y  E n t r y  R o u t e s :  sk in  a b so r p t i o n ,  e ye  contac t ,  inges t i on ,  i nha l a t i o n  
T a r g e t  O r g a n s :  l iver,  k i d n e y s ,  n e r v o u s  s y s t e m,  skin 
A c u t e  E f f e c t s

I n h a l a t i o n :  T h e  v a po r  is e x t r e m e l y  d i s c o m f o r t i n g  to the u p p e r  r e s p i r a t o r y  t ract ,  m a y  c au s e  s ev e r e  m u c o u s  m e m b r a n e  
d a m a g e  and  m a y  be h a r m f u l  i f  inha l ed .
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P u l m o n a r y  absor p t i on  m a y  l ead to s y s t e m i c  t ox i c i t y  a f f ec t ing  t he  c a r d i o v a s c u l a r  a nd  cen t r a l  n e r v o u s  s ys t e m 
I n h a l a t i o n  o f  phenol  and  s o m e  o f  its d e r i v a t i v e s  m a y  p r o du c e  p r o f u s e  p e r s p i r a t i o n ,  i n t ens e  thirst ,  nausea ,  v om i t i n g ,  
d i a r r h ea ,  cyanos i s ,  hype r a c t i v i t y ,  s t upo r ,  fa l l i ng b l ood  pres sure ,  h y p c r n c a ,  a b d o m i n a l  pa i n ,  h e mo l y s i s ,  c o n vu l s i o n s ,  
c o m a  a nd  p u l mo n a ry  e d e m a  wi t h  p n e u m o n i a .  R es p i r a t o r y  fa i l ure  a n d  k i d n e y  d a m a g e  m a y  fol low.
I nha l a t i on  o f  the v a po r  c au s e s  a s o r e  t h roa t ,  c o u gh i n g ,  s hor t ne ss  o f  b r e a t h  a n d  l ab o r e d  b rea t h i ng .
S y s t e m i c  ef fec t s  i nc l ude  p a l e ne s s ,  w e a k n e s s ,  h e ad a c he ,  s wea t i ng ,  r i n g i n g  o f  t he  ears ,  s hock ,  cyanos i s ,  e x c i t em e n t ,  
d a r k  c o l o r e d  ur ine,  f r o t h i ng  o f  t he  n o s e  a n d  mou t h .
P u l m o n a r y  i n f l a mma t i o n  a n d  p n e u m o n i a ,  i n f l a m m a t i o n  and ne c r os i s  o f  t he  m y o c a r d i u m ,  he pa t i c  e t n t m - l o b u ' a r  
n ec r o s i s ,  r ena l  p r ox i mal  t ube  s we l l i n g  a nd  e d e m a  and  g l obu l a r  d e g e n e r a t i o n  a nd  h i n d - l i mb  para lys i s  w a s  o b s e r v e d  u, 
g u i n e a - p i g s  expos ed  29  t i me s  for  7 h o u r s / d a y ,  f ive d a y s / w e e k  to c o n c e n t r a t i o n s  r a n g i n g  f r om 26 to 52  ppm.

E y e :  T h e  ma t e r i a l  is h i gh l y  c o r r o s i v e  to t he  e y e s  and  is c apa b l e  o f  c a u s i n g  s e v e r e  b u m s  and  c a p a b l e  o f  c au s i n g  s eve r e  
d a m a g e  wi t h  loss o f  s ight .
T h e  v a p o r  f rom hea t ed  ma t e r i a l  is h i g h l y  d i s c o m f o r t i n g  to the  eyes .
T h e  v a p o r  w h e n  c o n ce n t r a t e d  has  p r o n o u n c e d  e ye  i rr i tat ion;  this g i v e s  s o m e  w a r n i n g  o f  high  v a p o r  c o nc e n t r a t i o n s .  I f  
e y e  i r r i t a t i on occur s  s eek  to  r e d u c e  e x p o s u r e  w i t h  ava i l ab l e  con t r o l  m e a s u r e s ,  o r  e v a c u a t e  area.
T h e  ma t e r i a l  m a y  p r od u c e  s eve r e  i r r i t a t i on  to the e y e  c aus i ng  p r o n o u n c e d  i n f l a m m a t i o n .  R e p e a t e d  or  p r e f ' C e T  
e x p o s u r e  to irr i tants m a y  p r o d u c e  c on j unc t i v i t i s .
S o m e  p he n o l  de r iva t ives  m a y  p r o d u c e  mi l d  to s eve r e  e ye  i rr i tat ion w i t h  r e d ne s s ,  pa in  a nd  b l u r r ed  v i s ion.  P e r m a n e n t  
e y e  i n j u r y  m a y  occur ;  r e c ov er y  m a y  a l so  be  c o m p l e t e  o r  part ial .

S k i n :  T h e  s o l idMus t  is c o r r o s i v e  to t h e  skin,  m a y  c aus e  bl i s t ers  o r  b u m s  o r  s e v e r e  b u r n s  a n d  is it is r ap i d l y  a b s o r b e d  by  
the  skin.
T o x i c  e f f e c t s  m a y  resul t  f r om sk i n  a b s o r p t i o n .
P h e n o l  a nd  s o me  o f  its de r i v a t i v e s  m a y  p r o d u c e  mi l d  lo severe  s k i n  i r r i t a l i on  on  r e pe a t ed  or  p r o l o ng e d  con t ac t ,  
p r o d u c i n g  sec ond  and thi rd d e g r e e  c h e m i c a l  b u m s .  R a p i d  c u t a n e o u s  a b s o r p t i o n  m a y  lead to s y s t e m i c  t ox i c i t y  
a f f e c t i n g  t he  c a r d i o v a s c u l a r  a nd  cen t r a l  n e r v o u s  s ys t e m.
A b s o r p t i o n  through  t he  s k i n  m a y  res u l t  in p r o f u s e  pe r spi r a t i on ,  i n t e n s e  thi r st ,  na use a ,  v omi t i n g ,  di a r rhea ,  c y an os i s  
( f o l l o w i n g  the  fo r mat i on  o f  m c t h c m o g l o b i n ) ,  h y pe r ac t i v i t y ,  s t upor ,  f a l l i ng  b l o od  p r e s su r e ,  hyp c r n e a ,  a b d o m i n a l  pa i n ,  
h e m o l y s i s ,  c onvul s i ons ,  c o m a  and  p u l m o n a r y  e d e m a  fo l l owed  b y  p n e u m o n i a .  R e s p i r a t o r y  fa i lure  and k i d n e y  d a m a g e  
m a y  follow' .
T h e  m a t e r i a l  m a y  p ro d u c e  s e v e re  s k i n  i r r i t a l i on a f t e r  p r o l onged  o r  r e p e a t e d  e x p o s u r e ,  a nd  m a y  p r o d u c e  a con t a c t  
d e r m a t i t i s  (nonal l c rgi c ) .
T h i s  f o r m  o f  dermat i t i s  is o f t e n  c ha r a c t e r i z e d  by  skin r ednes s  ( e r y t h e m a )  a n d  s w e l l i n g  ( e d e m a )  w h i c h  m a y  p r o g r e s s  
to ve s i c u l a t i on ,  scal ing and t h i c ke n i n g  o f  t he  e p i de r mi s .
H i s to l o g i c a l l y  there  m a y  be  i n t e r c e l l u l a r  e d e m a  o f  the s p o n g y  l a ye r  ( s p o n g i o s i s )  a n d  in t r ac e l l u l a r  e d e m a  o f  t he  
e p i d e rm i s .
P r o l o n g e d  c on t a c t  is unl i ke l y ,  g i v e n  t he  s ev e r i t y  o f  r e s ponse ,  but  r e p e a t e d  e x p o s u r e s  m a y  p r o d u c e  s ev e r e  u l c e r a t i on .  
C o n t a c t  w i t h  the skin c a u s e s  a wh i t e ,  w r i n k l e d  d i s co l o r a t i on  f o l l o w e d  b y  a s e v e r e  b u r n  o r  s y s t e m i c  p o i s o n i n g  i f  not  
p r o m p t l y  a n d  proper ly  r e mo v e d .
I n t e n s e  b u r n i n g  and pa i n  f r o m  sk in  c o n t a c t  m a y  b e  de l ayed .  E x t r e m e  d a n g e r s  are  p o s e d  by  p e r c u t a n e o u s  a b s o r p t i o n .
In o n e  c as e  a 32 year  o ld m a l e  w h o  s p i l l ed  a s o l u t i o n  o f  phe no l  o v e r  h i s  s ca l p ,  face,  n eck ,  s h o u l d e r s  a nd  b a ck ,  d i e d  10 
m i n u t e s  later.
T h e r e  w'as c oagu l a t i on  n e c r os i s  o f  the s k in ,  left  e ye  and  acut e  d e r m a t i t i s  v e n e t a  wi t h  a cu t e  p a s s i v e  co n ge s t i o n  o f  the  
l ungs ,  l iver ,  spl een,  k i dneys .
S k i n  a bs o r p t i o n  o ccu r s  at l o w  v a p o r  p r e s su r e ,  w i t h o u t  appar en t  d i s c o m f o r t  a n d  p r o c e e d s  w i t h  the  s a m e  e f f i c i e n c y  as  
a b s o r p t i o n  by  inhalat ion.
D a m a g e  to t he  l ungs  has  b e e n  d e s c r i b e d  f o l l o w i n g  p e r c u t a n e o u s  a b s o r p t i o n .
M e t h e m o g l o b i n e m i a  and  h e m o l y t i c  a n e m i a  a rc  f r eque n t l y  d o c u m e n t e d .

I n g e s t i o n :  T h e  mater ia l  is c o r r o s i v e  to the  ga s t r o i n t e s t i na l  t ract ,  m a y  c a u s e  s e v e r e  m u c o u s  m e m b r a n e  d a m a g e  a nd  m a y  
b e  fatal  i f  s wa l l owed .
I n g e s t i o n  m a y  resul t  in na us e a ,  a b d o m i n a l  i r r i t a t ion,  pa in  and d i a r r hea .
I n ge s t i o n  o f  phe no l  c aus e s  b l o t c h e s  on  the l ips  a nd  in the mouth .
S o m e  p h e no l  . der ivat i ves  m a y  p r o d u c e  m i l d  to s e v e r e  d a m a g e  w i t h i n  t he  g a s t r o i n t e s t i n a l  t ract .  P h e no l i c  g r o u p s  wi t h  
o r t h o  a n d  p a r a  pos i t i ons  free f r o m  s u b s t i t u t i o n  a r e  r eac t ive ;  this is b e c a u s e  t h e  o r t h o  a n d  p a r a  o-.-ifr or,  
a r o m a t i c  r i ng  are h igh ly  ac t i v a t e d  by  the p h e n o l i c  hyd r o x y l  g r o u p  a n d  a rc  t h e re fo r e  r e ad i l y  subs t i t u t ed .
S e v e r e  p h e n o l  i ngest ions  c a u s e  h y p o t e ns i o n ,  c o m a ,  ven t r i cu l a r  d y s r h y t h m i a s ,  s e i z u r e s  a n d  wh i t e  c o a g u l a t i v e  
c h e m i c a l  burns .
A b s o r p t i o n  m a y  resul t  in p r o f u s e  pe r s p i r a t i o n ,  i n t e ns e  thirst ,  n a u s e a ,  v o m i t i n g ,  d i a r r hea ,  c yan o s i s  ( f o l l o w i n g  the 
f o r m a t i o n  o f  m c t hc mo g l o b i n ) ,  hype r a c t i v i t y ,  s t upo r ,  fal l ing b l ood  p r e s s u r e ,  h yp c r n e a ,  a b d o m i n a l  pain,  h e m o l y s i s ,  
c o n vu l s i o n s ,  c o m a  a nd  p u l m o n a r y  e d e m a  f o l l o w e d  by  p n e umo n i a .
R e s p i r a t o r y  fai lure and k i d ne y  d a m a g e  m a y  fo l l ow.  Pheno l  does  not  u n c o u p l e  o x i d a t i v e  p h os p h or y l a t i o n  l ike 
d i n i l r o p he n o l  and p c n t a c h l o r o p h c n o l  and  thus  d o e s  not  c a u s e  a heat  e xh a u s t i o n - l i k e  s y n d r o m e .

C a r c i n o g e n i c i t y :  N T P  - Not  l isted;  I A R C  - G r o u p  3, Not  c l ass i f i ab l e  as  to c a r c i n o g e n i c i t y  to h u m a n s ;  O S H A  - Not. 
l isted;  N I O S H  - Not  l isted,  A C G I I 1  - C l a s s  A4 ,  N o t  c lass i f i able  as a h u m a n  c a r c i n o ge n ;  E P A  - Cl a s s  ID, Not  
c l a s s i f i a b l e  as  lo h u m a n  c a r c i no g en i c i t y :  M A K  - No!  listed.
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C h r o n i c  Ef f e c t s :  Prolonged,  e x p o s u r e  to s o me  d e r i v a t i v e s  o f  phe no l  m a y  p r o d u c e  d e r ma t i t i s ,  ano r e x i a ,  w e ig h t  loss,  

w e a k n e s s ,  mu s c l e  a c h e s  and  pa in ,  l i ve r  d a m a g e ,  d a r k  ur ine ,  o c h r o n o s i s ,  s k i n  e r up t i ons ,  d i a r rhea ,  n e r v o us  d i s o r d e r s  
w i t h  h e a d a c h e ,  s a l i vat ion,  fa in t i ng ,  i nc r e a s e d  sk in  a nd  scleral  p i g me n t a t i o n ,  v e r t i g o  a nd  m e n t a l  d i s o rde r s .  Li ve r  a n d  
k i d n e y  d a m a g e  m a y  a l so  ensue .  C h r o n i c  ph e n o l  t ox i c i t y  was  first no t ed  in m e d i c a l  p e r s on n e l  in the late i 8 00s  w h e n  5 
a n d  10%  ph e n o l  wa s  u s ed  as  a sk in  d i s i n f e c t an t .  T h e  t e r m  carbol i c  ( p h e n o l )  m a r a s m u s  w a s  g i v e n  to this  s y n d r o m e .  
C h r o n i c  p he n o l  p o i s o n i n g  is v e r y  r a r e l y  r e por t ed ,  bu t  s y m p t o m s  i n c l u d e  v o m i t i n g ,  d i f f i cu l t y  in s wa l l o w i n g ,  d i a r r h e a ,  
l ack  o f  appe t i t e ,  he a da c he ,  fa in t i ng ,  d i zz i nes s ,  dark  ur ine ,  menta l  d i s t u r b a n c e s ,  and  p o s s i b l y  skin rash.  De a t h  d u e  to 
l i ve r  a nd  k i d ne y  d a m a g e  m a y  o c cur .
R e p e a t e d  e xp o s u r e  o f  a n i ma l s  to p h e n o l  v a po r  at  c on c e n t r a t i o n s  r a n g i n g  f r o m  26  to 52 p p m  has  p r o d u c e d  t c s p i v , r y ,  
c a r d i o v a s c u l a r ,  hepat i c,  renal  a nd  n e u r o l o g i c  toxici ty .
A d m i n i s t r a t i o n  o f  ph e n o l  in the d r i n k i n g  wa t e r  o f  m i c e  ( 2 5 0 0  p p m  for  103 w e e k s )  p r o d u c e d  an  i n c r e a s e d  i n c i d e n c e  o f  
l e u k e m i a  a nd  l y m p ho m a s .
P h e n o l  ha s  b e en  s tudi ed  in i n i t i a t i o n / p r o m o t i o n  p r o t o c o l s  wi th a n u m b e r  o f  p o l y c y c l i c  h y d r o c a r b o n s  a n d  has  b e e n  
s h o w n  to h a ve  p r o m o t i n g  ac t i v i t y  in t h e  t wo - s t a g e  skin mode l .

Section 4 - First Aid Measures
Inhalation: R e m o v e  to fresh air.

L a y  p a t i e n t  d own .  K e e p  w a r m  a n d  res t ed .
I f  b r e a t h i n g  is s ha l l ow or  has  s t o p p e d ,  e ns u r e  c l e a r  a i r w a y  and a p p l y  r e s usc i t a t i on .  T r a n s p o r t  t o  hos p i t a l  o r  doc t o r .

E y e  C o n t a c t :  I mmed i a t e l y  ho l d  t he  e y e s  o p e n  a nd  f lush  c o n t i n u o u s l y  for  at  l eas t  15 m i n u t e s  wi th  f r esh r u n n i n g  w a t e r .  
E n s u r e  i r r i ga t ion  u nde r  eye l i ds  by  o c c a s i o na l l y  l i f t ing the  upper  a nd  l o w e r  lids.
T r a n s p o r t  to hospi ta l  o r  d o c t o r  w i t h o u t  de l ay .  R e m o v a l  o f  contac t  l enses  a f t e r  an eye  i njury s hou l d  o n l y  be u n d e r t a k e n  
b y  s k i l l ed  pe r s onne l .

Skin Contact: I f  spi l led on  skin r e m o v e  c o n t a m i n a t e d  c lo th ing ,  s w a b  r e p e a t e d l y  wi t h  g l yce r i n ,  P E G  ( p o l y e t h y l e n e  
g l yc o l ) ,  o r  P E G /  m e t h y l a t e d  spi r i t  m i x t u r e  or  i f  n e c e s s a r y  wi t h  m e t h y l a t e d  sp i r i t  a lone.
C o n t a m i n a t i o n  o f  skin wi t h  p he n o l  a n d  s o m e  o f  its d e r i v a t i v e s  m a y  p r o d u c e  r ap i d  c o l l a ps e  and  dea t h .  A f t e r  sk in  
c o n t a m i n a t i o n ,  keep  pa t i e n t  u n d e r  o b s e r v a t i o n  for  at least  24-48 hour s .  P h e n o l - d e c o n t a m i n a t i n g  f luid is m o r e  e f f e c t i v e  
t h a n  w a t e r  in r e m o v i n g  p h e n o l  f r om t h e  skin a n d  r e t a rd i n g  abso r p t i on ;  o l i v e  oi l  or  v e g e t a b l e  oil m a y  a l s o  be  u s ed ;  d o  
n o t  u s e  m i n e r a l  oil.  A l c o h o l s  ( m e t h y l a t e d  spiri t ,  for  e x a m p l e )  m a y  e n h a n c e  a b s o r p t i o n  a nd  the i r  u s e  a l o n e  m a y  be  ill- 
a d v i s e d ;  s o n i c  author i t i es ,  h o w e v e r ,  c o n t i n u e  to adv i s e  t he  u s e  o f  s uc h  t r e a t me n t .  R a p i d  w a t e r  di l u t i on  o f  p h e n o l  b u m s  
m a y  i nc r e a s e  s ys t e mi c  a bs o r p t i o n  by  d e c r e a s i n g  the e x t e n t  o f  the c o a g u l u m  a n d  thus  a l l o w i n g  g r e a t e r  a bs o r p t i on .  
T r a n s p o r t  t o  hospi t a l  (or  doc tor ) .

Ingestion: C o n t a c t  a Po i s on  C o n t r o l  Cen t e r .
D o  N O T  i n d u c e  vomi t ing .  G i v e  a g l a s s  o f  water .

A fte r  f i r s t  aid, g e t appropria te  in -p la n t, p a ra m ed ic , o r c o m m u n ity  m e d ic a l su p p o r t
N o t e  to Physicians: * Pr o v i d e  p r e p l a c e m e n t  and a nn u a l  me d i c a l  e x a m i n a t i o n s  for  e m p l o y e e s  e x p o s e d  t o  phe no l .  

P e r s o n s  w i t h  a his tory o f  c o n v u l s i v e  d i s o r d e r s  or  a b n o rm a l i t i e s  o f  the s k i n ,  r e s p i r a t o r y  t ract ,  l i ver  o r  k i d n e ys  w o u l d  be  
e x p e c t e d  to be at  i nc rea se d  r i sk f r o m  e x p os u r e .  E x a m i n a t i o n  o f  the l iver ,  k i d n e y s  a nd  r e s p i r a t o r y  t ract  s h o u l d  be 
s t r e s s ed .  A  ur ina lys i s  s ho u l d  b e  p e r f o r m e d  i nc l ud i ng  at  a  m i n i m u m ,  s p ec i f i c  g rav i t y ,  a l b u mi n ,  g l ucos e ,  a nd  a 
m i c r o s c o p i c  on  cen t r i fuged  s ed i men t .
F o r  a cu t e  o r  shor t - t e rm r e pe a t ed  e x p o s u r e s  t o . ph en o l s /  cresol s :
1.P h e n o l  is a b s o r be d  r ap i d l y  t h r o u gh  l u n g s  and  skin.  M a s s i v e  skin c o n t a c t  m a y  resul t  in co l l a p s e  a n d  dea t h .
2 . I n g e s t i o n  m a y  resul t  in u l c e r a t i o n  o f  u p p e r  r e s p i r a t o r y  t ract ;  pe r f o r a t i on  o f  e s o p h a g u s  a n d / o r  s t o m a c h ,  wi t h  a t t e n d a n t  
c o m p l i c a t i o n s ,  m a y  occur .  E s o p h a g e a l  s t r i c ture  m a y  oc cur .
3 . A n  ini t ial  exc i t o ry  p h a s e  m a y  p r e s en t .  C o n v u l s i o n s  m a y  a pp e a r  as l o n g  as  18 ho u r s  a f t e r  i nges t i on .  H y p o t e n s i o n ' a n d  
v e n t r i c u l a r  t a c hyca r d i a  that  r e qu i r e  v a s o p r e s s o r  and a n l i a r r h y th mi c  t h e ra p y ,  r e s pec t i ve l y ,  c a n  occur .  %
4 . R e s p i r a t o r y  ar res t ,  ve n t r i c u l a r  d y s r h y t h m i a s ,  s e i z u r e s  a nd  me t a b o l i c  a c i d o s i s  m a y  c o m p l i c a t e  s ev e r e  p h e n o l  
e x p o s u r e s  s o  the init ial  a t t en t i on  s h o u l d  b e  d i r ec t ed  t o w a r d s  s t ab i l i za t i on  o f  b r e a t h i n g  a nd  c i r c u l a t i on  w i t h  ven t i l a t i o n ,  
i n t ub a t i o n ,  i n t r ave nous  l ines,  f l uids  a n d  c a r d i a c  m o n i t o r i n g  as  i ndi ca t ed .
5 . V e g e t a b l e  oi l s  re tard abso r p t i on ;  d o  N O T  us e  p a ra f f i n  oi ls or  a l coho l s .  G a s t r i c  l avage ,  wi t h  e n d o t r a c h e a l  i n t u b a t i o n ,  
s h o u l d  be  r epe a t ed  unt i l  ph e n o l  o d o r  is n o  l onge r  de t ec t ab l e ;  fol l ow wi t h  v e g e t a b l e  oil.  A sa l i ne  ca t ha r t i c  s ho u l d  t h e n  
be given. A LT E R N A T E LY : A c t i v a t e d  charcoal ( I g / k g )  may be given. A  c a t ha r t i c  should be giver:  a f t e r  «'»i .  a e t i va<xd  
cha r coa l .
6 .S e v e r e  p o i s o n i n g  m a y  r equ i r e  s l o w  i n t r a v e no u s  i n j ec t ion  o f  m e t h y l e n e  b l u e  to t reat  m e t h e m o g l o b i n e m i a .
7 . R e n a l  fa i lure  m a y  r equi r e  h e m o d i a ly s i s .
8 .M o s t  a b s o r b e d  p he no l  is b i o t r a n s f o r m e d  by the l iver  to e thereal  a nd  g l u c o r o n i d c  s u l f a t e s  and  is e l i mi n a t e d  a l m o s t  
c o m p l e t e l y  a f t e r  24 hou r s

B I O L O G I C A L  E X P O S U R E  I N D E X  - BEJ
T h e s e  r e p r e s en t  the d e t e r m i n a n t s  o b s e r v e d  in s p e c i m e n s  co l l e c t ed  f r om a h ea l t h y  w o r k e r  w h o  has  be en  e x p o s e d  to t he  
E x p o s u r e  S t a n d a rd  (ES or TI . V) :
D e t e r m i n a n t  Index S a m p l i n g  T i m e  C o m m e n t s
To t a l  p h e n o l  25 0  m g / g m  E n d  o f  shift B,  NS
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B: B a c k g r o u n d  levels  o c c u r  in s p e c i m e n s  co l l e c t ed  f r om subjec t s  N O T  e x p o s e d  
NS:  No n - s p e c i f i c  d e t e r mi n a n t ;  a l s o  s e e n  af ter  e x p o su r e  to o ther  ma t e r i a l s .

Section 5 - Fire-Fighting Measures
Flash Point: 79 °C Cl ose d  C u p  
Autoignition Temperatur e: 715  ° C  

L E L :  1.7% v/v 
U E L :  8 .6%  v/v
Extinguishing Media: C a r bo n  dioxidc;.dry c he m i ca l  powde r .

A l c oh o l  s t abl e  foam.
General Fire Hazards/Hazardous Combustion Products: C o m b u s t i b l e .  M o d e r a t e  f i re ha za r d  

w h e n  e x p o se d  to heat ,  f l a me  o r  o x i d i z e r s .
V a p o r  m a y  r eadi ly  fo r m an e x p l o s i v e  m i x t u r e  wi t h  air.  F i r s  D i a m o n d
D e c o m p o s e s  on hea t ing  and  p r o d u c e s  t oxic  f u m e s  o f  c a r bon  m o n o x i d e  ( C O ) ,  c a r b o n  d i o x i d e  (CO, ) .

Fire Incompatibility: A v o i d  r e a c t i o n  w i t h  s t r ong  o x i d i z i ng  agent s  a nd  h a l o g e n s .
R e a c t i o n  wi th ca l c i um h yp o c h l o r i t e  is e x o t h e r m i c  and p r o d u c e s  t oxic  f u m e s  w h i c h  m a y  igni te.  Hot  ph e n o l  is c o r r o s i v e  
to m a n y  meta l s ,  i nc lud ing  a l u m i n u m ,  l ead,  m a g n e s i u m  and zinc.
Do  not  heat  pheno l  a bove  6 0  CC.

Fire-Fighting instructions: C o n t a c t  f ire d e p ar t m e n t  and  tell t h e m l o ca t i o n  a n d  n a tu re  o f  hazard .
M a y  be vio l ent ly  o r  exp l o s i ve l y  r e a c t i v e .  W e a r  full b o dy  pro t ec t i ve  c l o t h i n g  w i t h  b r e a t h i n g  a ppar a t us .  P r even t ,  b y  a ny  
m e a n s  ava i l abl e ,  spi l l age  f r om e n t e r i n g  d ra ins  o r  wa t e r ways .  C o n s i d e r  e v a c u a t i o n .
Us e  wa t e r  d e l i ve r e d  as a f ine s p r a y  to con t r o l  t he  fire a nd  cool  a d j a ce n t  a r ea .

■ A v o i d  s p r a y i n g  wa t er  o n t o  l i quid po o l s .
C oo l  f i r c - cxpos ed  c on t a i ne r s  wi t h  w a t e r  s p ray  f r om a p ro t ec t e d  loca t ion .
I f  s afe  to d o  so,  r e mo v e  c o n t a i n e r s  f r o m  pa th  o f  fire.

Section 6 - Accidental Release Measures
Small Spills: P O L L U T A N T  - c on t a i n  s p i l l a g eE n v i r o n m c n t a l  ha za r d  - c o n t a i n  sp i l l age .

W e a r  p ro t ec t i ve  c lothing,  i m p e r v i o u s  g l o v e s  a nd  s afety  glasses.
A v o i d  b r ea t h i ng  v apo r s  and  c o n t a c t  wi t h  sk in  a nd  eyes .
U s e  d r y  c l e an - up  p r o c e d u r e s  a nd  a v o i d  g e n e r a t i n g  dust .
P l a c e  spi l l ed mater i a l  in c l e an ,  d r y ,  s ea l a b l e ,  l abe l ed  conta iner .
W a s h  area d o w n  wi th  large q u a n t i t y  o f  w a t e r  and  prevent  r u n o f f  i n to  d r a i n s .

Large Spills: P O L L U T A N T  - c on t a i n  s p i l l a ge E n v i r o n mc n t a l  ha za r d  - c o n t a i n  sp i l l age .
C l e a r  area  o f  p e r s onne l  and m o v e  u p w i n d .
W e a r  full b o d y  prot ec t ive  c l o t h i n g  w i t h  b r e a t h i n g  apparat us .  Pr eve n t ,  by  a n y  m e a n s  a va i l ab l e ,  sp i l l age  f r om e n t e r i n g  
d r a i n s  or  wa t e r wa ys .
I f  c o n t a m i n a t i o n  o f  dra ins  o r  w a t e r w a y s  oc cur s ,  adv i se  e m e r g e n c y  s e r v i ce s .
S h u t  o f f  all p os s i b l e  s o u r c e s  o f  i gn i t i o n  and  i nc rease  vent i l a t ion.
S t o p  leak i f  safe  to d o  so.
Us e  d r y  c l e an - up  p r o c e d u r e s  a nd  a v o i d  g e ne r a t i n g  dust .
C o l l e c t  r e c over ab l e  p r o d u c t  into l a be l e d  c on t a i ne r s  for recycl ing,  ;■
Col l e c t  r e s i dues  and  seal  in l a be l e d  d r u m s  for d i sposal .
W a s h  area  d o w n  wi th  l arge q ua n t i t y  o f  w a t e r  a nd  p r eve n t  r u n o f f  i n to  d r a i ns .
A f t e r  c l e an - up  opera t i ons ,  d e c o n t a m i n a t e  and  l aunde r  all  p ro t ec t i ve  c l o t h i n g  a n d  e q u i p m e n t  b e f o r e  s tor ing a n d  r e us i n g .  

Regulatory Requirements: F o l l o w  a p p l i c a b l e  O S H A  regu l a t i ons  ( 29  C F R  1910 . 120 ) .

______________________ Section 7 - Handling and Storage
Handling Precautions: A t m o s p h e r e  s h o u l d  be r egu l a r l y  c he c k e d  a g a i ns t  established e x p o s u r e  s t a n d a r d s  to' e n s u r e  s a l e  

w o r k i n g  c ondi t i ons  arc m a i n t a i n e d .
U s e  g o o d  occupa t i ona l  wor k  p r ac t i c es .
A v o i d  b r e a t h i ng  v apo r s  and  c o n t a c t  w i t h  skin and eyes.
Us e  in a we l l -vent i l a t ed  area.
W e a r  pe r s onal  p ro t ec t i ve  e q u i p m e n t  w h e n  ha ndl ing .
A v o i d  contact  wi th  i n c o mp a t i b l e  ma t e r i a l s .
A v o i d  s mok i ng ,  bare l ight s  o r  i g n i t i on  s ources .
V a p o r  ma y  t ravel  a c o n s i d e ra b l e  d i s t a n c e  to s ource  o f  igni t ion.
A v o i d  t hermal  shock.
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H a n d l e  a n d  o p e n  c on t a in e r  w i t h  ca r e .
W h e n  ha n d l i n g ,  D O  N O T  eat ,  d r i n k  or  s moke .
W a s h  h a n d s  wi t h  s oap  a n d  w a t e r  a f t e r  ha ndl ing .
W o r k  c l o t h e s  s ho u l d  be l a u n d e r e d  sepa r a t e l y :  N O T  at  home .  

Recommended Storage Methods: Po l y l i n e d  d r u m :  St a in l es s  steel .  
S tee l  d r u m.
C h e c k  that  c on t a i n e r s  a r e  c l e a r l y  l abe l ed.

Regulatory Requirements: F o l l o w  a p p l i c ab l e  O S H A  regu l a t i ons

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: G e n e r a l  e x h a u s t  is a d e q u a t e  u n d e r  n o r ma l  o p e r a t i n g  c o n d i t i o n s  

Loc a l  e x h a u s t  ven t i l a t i on  m a y  b e  r e qu i r e d  in spec i f i c  c i r c u ms t a n c e s .
I f  r i sk o f  o v e r e x p o s u r e  exi s t s ,  w e a r  N I O S H - a p p r o v c d  respi ra tor .
C o r r e c t  fit is essent i a l  to ob t a i n  a d e q u a t e  pro t ec t ion .
P r o v i d e  a d e q u a t e  ventilation in w a r e h o u s e  o r  d o s e d  s t o r a ge  a reas .

Personal Protective Clothing/Equipment 
Eyes: C h e m i c a l  g o g g l e s .  Ful l  f a ce  shield.

C o n t a c t  l en s e s  p o s e  a s pec i a l  h a z a r d ;  soft  l enses  m a y  a b s o r b  i r r i t ant s  a nd  al l  l e nse s  c o nc e n t r a t e  them.  
Hands/Feet: N e o p r e n e  g l o v e s :  P V C  gloves .

R u b b e r  boot s .
Respiratory Protection:

E x p o s u r e  R a n g e  > 5  to 50  p p m :  A i r  Pur i fy i ng ,  N e g a t i v e  Pr es sur e ,  H a l f  M a s k  
E x p o s u r e  R a n g e  > 5 0  to < 2 5 0  p p m :  Ai r  Pur i fy ing ,  Ne ga t i ve  P r es s u r e ,  Ful l  F a c e
E x p o s u r e  R a n g e  2 5 0  to  u n l i m i t e d  p p m :  Se l f - con t a i ne d  Br e a t h i n g  A p p a r a t u s ,  P r e s s u r e  D e m a n d ,  Ful l  F a c e  
C ar t r i d g e  C o l o r :  b l a c k  w i t h  d u s t / m i s t  pref i l t er  ( use  P 1 0 0  or c on s u l t  s u p e r v i s o r  for  a p p r o p r i a t e  d u s t / m i s t  pref i l t e r )  

Other: Aci d  - r es i s t an t  ove ra l l s .
P V C  a p r on .
H a r d  ha t  w i t h  br im.
E n s u r e  t he re  is r e a dy  a c c e s s  to a s a f e t y  s howe r .
E y e w a s h  uni t .

Glove Selection Index:
B U T Y L .....................................................A
B U T Y L / N E O P R E N E ....................A
N A T U R A L + N E O P R E N E  A
N E O P R E N E / N A T U R A L ........... A
P E / E V A  L / P E ......................................A
V! i O N .................................................... A

Y T T ON  N E O P R E N E ......................A
N E O P R E N E .........................................A
T E F L O N ................................................A
N A T U R A L  R U B B E R ..................... B
N I T R 1 L E ................................................ C.
N A T + N E O P R + N I T R J L E ............C
P V A ........................................ '  C
P V C ........................................................... C

A: Bes t  s e l e c t i on
B: Sa t i s f ac t o ry ;  m a y  d e g r a d e  a f t e r  4 h o u r s  c on t i n u ou s  i m m e r s i o n  
C:  P o o r  to d a n g e r o u s  c h o i c e  for  o t h e r  t han  s ho r t - t e r m i m m e r s i o n

Section 9 - Physical and Chemical Properties
Appearance/General Info: Wh i t e ,  c rys t a l l i ne  sol id wi t h  a c h a r ac t e r i s t i c  s ha r p  m e d i c i n a l ,  s we e t ,  t angy  o d o r ,  w h i c h  is 

de t e c t a b l e  a b o v e  0 . 05  p p m.  P h e n o l  t urns  p i nk  o r  r ed i f  it c o n t a i n s  i mpur i t i e s ,  o r  i f  it is e xp o s e d  lo heat  o r  l ight .  S o l u b l e  
in b e n ze ne .  V e r y  s o l u b l e  in a l c o h o l ,  chloroform, e ther ,  g l yce ro l ,  c a r b o n  d i s u l f i de ,  p e t r o l a t u m ,  volat i l e  a n d  f i xed  oi l s ,  
a q u e o u s  a lkal i  hyd r o x i d e s .

Physical Slate: D i v i d e d  sol i d  
Vapor Pressure (kPa): 101.33 at 18] °C  
Vapor Density (A ir= l): 3.24 
Formula Weight: 94.1 1
Specific G ravity (H 20=1, at 4 °C ): 1.06 at 20 °C

W ater Solubility: 1 g / 1 5 m ! w a l e r  
Boiling Point Range: 181. 8 ° C  ( 3 5 9  °F)  at  7 6 0  m m  H g  

Freezing/Melting Point Range: 4 0 . 9  °C  (105.62 °F )  
Volatile Component ( %  Vol): 100

Section 10 Stability and Reactivity
Stability/Polymerization: P r o d u c t  is c on s i d e re d  s tabl e  unde r  n o r m a l  h a n d l i n g  cond i t i ons .  

H a z a r d o u s  p o l y m e r i z a t i o n  wi l l  not  occur .

- ' 1"■11' .i:i 1 ' iili.i'i III-.- : Il. lh .jI -  ; ,  i - i i i : - - : i  i i  hii- i .. :l P a g e  5 o f  /
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Slorage Incompatibilities: S e g r e g a t e  f r o m  s t r ong  oxid i ze r s ,  h a l o ge n s ,  c a l c i u m  h y po c h l o r i t e ,  and me t a l s  s uch  as 

a l u m i n u m ,  lead,  zinc,  m a t t n c s i u m .

Section 11 - Toxicological Information
Un l e s s  o t h e r wi s e  spec i f i ed  d a t a  e x t r a c t e d  f r om R T E C S  - Regi s t r y  o f  T o x i c  Ef f ec t s  o f  C h e m i c a l  S u b s t a n ce s

T O X I C I T Y
O r a l  (rat)  L D SU: 3 17 m g / k g  
Or a l  ( h u m a n )  L D Lii: 140 m g / k g  
Inha l a t i on  ( rat )  L C S(I: 3 16 m g / m ’
D e r ma l  ( r abbi t )  L D W: 85 0  m g / k g  

See NIOSI1,  RTECS S) 3325000,  for addi t ional  data.

I R R I T A T I O N
Ski n  ( r abb i t ) :  5 0 0  m g / 2 4 h r  - S E V E R E  
S k i n  ( r abb i t ) :  5 0 0  m g  o p e n  - S E V E R E  
Ey e  ( r abb i t ) :  5 m g  - S E V E R E  
Eye  ( r abb i t ) :  100  m g  r i n s e  - mi ld

_____________________ Section 12 - Ecological Information____________________
Environmental F a t e :  I f  r e l e a s e d  to  the e n v i r o n m e n t ,  the p r i ma r y  r e m o v a l  m e c h a n i s m  Is bioc i egradai i ou iv;n C  L, 

ge n e r a l l y  r apid  (days) .  S i nce  it is a b e n c h m a r k  c h e mi c a l  for b i o d e g r n d a b i l i t y  s tud i es ,  t he r e  is a large b o d y  o f  
i n f o r ma t i o n  on  its d e g r a d a t i o n  w h i c h  c o n c l u d e s  that  it r apidly d e g r a d e s  in s e w a g e ,  soi l ,  f resh wa t e r  and s ea wa t e r .  
A c c l i m a t i o n  o f  res ident  p o p u l a t i o n s  o f  m i c r o o r g a n i s m s  is rapid.  U n d e r  a n a e r o b i c  c on d i t i o n s  d e g r ada t i on  is s l o w e r  a n d  
mi c r ob i a l  a dap t a t i on  pe r i ods  l onge r .  I f  r e l e a s e d  to soi l ,  it will r e a d i l y  l e ach  a n d  b i o d e g r a dc .  T h e  b i ode g r a d a t i o n  in soi l  
is gene r a l l y  r apid  wi th ha l f - l i ves  o f  u n d e r  5 d a y s  even  in s ub s u r f ac e  soi l s .  B i o d e g r a d a t i o n  is suf f i c i ent ly  r apid  t ha t  
m o s t  g r o u nd wa t e r  is g e ne r a l l y  f r ee  o f  t h i s  pol lu t ant .  T h e  e x ce p t i o n  w o u l d  b e  in t he  c as e s  o f  spi l l s  w h e r e  h igh  
c on c e n t r a t i o n s  de s t r oy  d e g r a d i n g  m i c r o b i a l  popu l a t i ons .  Biodcgradation is a l s o  the p r i m a r y  r e mova l  p r o c e s s  w h e n  
r e l ea s ed  into wa t e r  (ha l f - l i ves  a r e  o f  t he  o r d e r  o f  ho u r s  to days )  a l t h o u g h  sensi t i z .cd p h o t o ly s i s  m a y  al so be i mp o r t a n t .  
In one  s t udy  u s i n g  es t ua r i ne  w a t e r ,  t he  c o m b i n a t i o n  o f  b i o dc g r a d a t i o n  a n d  p ho t o l y s i s  r e s u l t e d  in a hal f - l i fe  in s u m m e r  
a nd  winter o f  39 a nd  94 hr,  r e s p e c t i v e l y .  S i n c e  the pKa is 9.994, it wi l l  be  pa r t i a l l y  d i s s o c i a t e d  at h ig h e r  p H s  in w a t e r  
a nd  mo i s t  soi l s  and  its t r ans po r t  a n d  reac t i v i t y  m a y  be p H - d e pc nd en t .  h  d o e s  not  bioconc-ent ra t c  in aqua t i c  o r g a n i s m s .  
In t he  a t mo s p h e r e ,  it oc cu r s  as  a v a p o r  a n d  react s  wi t h  p h o t o c h e m i c a l l y - p r o d u c c d  h y d r o x y l  r adi ca l s  r e s u l t i ng  in a ha l f -  
life o f  a p p r o x i ma t e l y  1 5 hour s .  D u r i n g  t he  n i gh t t i me ,  it react s  wi t h  n i t r a t e  ra d i ca l s  w i t h  a r e s u l t i ng  hal f- l i fe  o f  12 
mi nu t e s .  It h a s  a l so been  s h o w n  t o  b e  r e a d i l y  r e m o v e d  f r om t he  a t m o s p h e r e  b y  rain.

Ecotoxicily: L C, (I C r a ng on  c r a n g o n  5 6 0 0  mg/ l  3 mi n ,  2 0  mg/1 1 hr, 80  mg/1 3 hr ,  4 0  mg/1 6 - 24  hr,  30 mg/ l  4 8 - 7 2  hr ,  25  
mg/1 96 hr in sea  wa t e r  at 15 ° C  / C o n d i t i o n s  o f  b i oa s s a y  not  s p ec i f i ed ;  LC\ 0 R a i n b o w  t rout  5 . 6 - 1 1 .3 ing/1/24 h r  in a 
s t at i c  b ioassav;  L C ,0 O p h i c c p h a l u s  p u n c t a t u s  46 . 0  mg/1/48 hr in a s t a t i c  b io a s s a y ;  T L m  Me r ce na r i a  m c rc e n ar i a  ( h a r d  
c l a m )  e gg  5 . 263 xl0‘ ppb/48 hr  in a s tat ic  b i oa ss a v ;  Al ga e :  M i c r o c y s t i s  a e r u g i n o s a  i nh i b i t i on  o f  cell m u l t i p l i c a t i o n  
n o t e d  at  4.6 mg/ l  / C o n d i t i o n s  o f  b i o a s s a y  not  spec i f i ed ;  Pr o tozoa :  V o r t i c e l l a  c a m p a n u l a  p e r t u r ba t i on  l evel  3 mg / l  
/ C o nd i t i o n s  o f  b ioassay  not  s p e c i f i e d  ; Ar t h r o p o da :  L D 0 D a p h n i a  m a g n a  16 mg / l  / C o n d i t i o n s  o f  b i oa s s a y  not  s p ec i f i e d ;  
Ar t h r op o d a :  T L m  D a ph n i a  m a g n a  ( y o u n g )  17/7 mg/ l  2 5 - 5 0  hr / C o n d i t i o n s  o f  b i o a s s a y  no t  s p e c i f e d  ; T L m  R o a c h  15 
mg/1/24 hr / Co n d i t i o n s  o f  b i o a s s a y  n o t  s pe c i f i ed  

H enry’s Law Constant: 3 33 x l O  '
B C F : ' g o l d f i s h  1.9
Biochemical Oxygen Demand (B O D ): 2 0 0 % ,  5 da ys  
Octanol/VVater Partition Coefficient: l og  K ow = 1 4 6  

Soil Sorption Partition Coefficient: K oc =  1 to 3

Section 13 - Disposal Considerations
Disposal: Fo l l ow  app l i cab l e  f ede ra l ,  s t a t e ,  a nd  local  r egula t i ons .

I n c i ne r a t e  c o n t a mi n a t ed  w a s t e  a t  an  a p p r o v e d  site.
P h e no l  m a y  be  r e c ove r ed  b y  c h a r c o a l  a bs o r p t i on ,  s o l v en t  ex t r ac t i on  o r  s t e a m  s t r i pp i ng .  A  c o n cen t r a t i on  o f  1 % by  
w e i g h t  is r equ i r e d  for  e c o n o m i c a l  r e c ov e r y .
R e c yc l e  con t a i ne r s  w h e r e v e r  p os s i b l e ,  o t h e r w i s e  d i s p o s e  o f  in an a u t h o r i z e d  landf i l l .
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_______________  Section 14 - Transport Information__________

D O T  T r a n s p o r t a t io n  D a ta  (49  C F R  1 7 2 .1 0 1 ):

Shipping Name: P H E N O L ,  S O L I D  Additional Shipping Information: C A R B O L I C  A C I D ,  S O L I D
Hazard Class: 6 . 1(a)
ID  No.: 1671 
Packing Group: II 
Label: Poison[6]

 Section 15 - Regulatory Information__________
E P A  Regulations:

R C R A  40 C FR : Li s t ed  U 1 8 8  T o x i c  W a s t e
C E R C L A  40 C FR  302.4: Li s t e d  p e r  C W A  Sec t ion  311(b) (4) ;  pe r  R C R A  S e c t i o n  3 00 1 ;  p e r  C W A  Se c t i o n  3 0 7 ( a )  

1000  lb ( 453 . 5  kg)
S A R A  40 C FR  372.65: Li s t ed  5 0 0 / 3 0 0 0 0  lb 
S A R A  ED S 40 C FR  355: L i s t e d  1, 0 0 0  lb 
T SC A : Li s t ed

  Section 16 - Other Information____________________
Research Date:........................... .1999-11 Review Date: .................2000-07

Di sc l a imer :  Judgments as to the suitabi l i ty o f  information herein for the purchaser’s purposes  are necessarily the purchaser ’s 
responsibil i ty.  Al though reasonable care has been taken in the preparation o f  such informat ion,  Genium Publishing Corporat ion 
extends  no warranties,  makes  no representat ions,  and assumes no responsibil i ty as to the accuracy or suitability o f  such informat ion 
for. appl icat ion to the purchaser ' s  intended purpose or for consequences o f  its use.
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1171 R i v e r f r o n t  C en t e r  
A m s t e r d a m ,  N Y  12 0 1 0  

( 5 1 8 )  842 - 41  1 1

Benz[a]anthracene
M SDS: B E N 2040

Issue D a t e : 2001  -06

Section 1 - Chemical Product and Company Identification 55
M a t e r i a l  N a m e :  B c n z [ a ] a n t h r a c e n e  C A S  N u m b e r :  5 6 - 5 5 - 3
C h e m i c a l  F o r m u l a :  C lfH p
S y n o n y m s :  B (A ) A ;  BA;  B A A ;  1, 2 - B E N Z (  A )  A N T H R A C E N E ;  1 , 2 - B E N Z A N T H R A C H N E ;

B E N Z ( A ) A N T H R A C H N E ;  B E N Z A N T H R A C E N H ;  B E N Z [ A ] A N T H R A C E N E ;  1, 2 - B E N Z A N T H R A Z E N ;  1.2- 
B E N Z A N T H R E N E ;  B E N Z A N T H R E N E ;  1, 2 - B E N Z O A N T H R A C E N E ;  B E N Z O ( A ) A N T H R A C E N E :  
B E N Z O A N T H R A C E N E ;  2 . 3 - B E N Z O P H E N A N T H R E N E ;  B E N Z O ( A ) P H E N A N T I  I R E N E ;
B E N Z O ( B ) P H E N A N T I - I R E N E ;  2 , 3 - B E N Z P H E N A N T H R E N E ;  N A P H T H A N T H R A C E N E ;  T E T R A P H E N E  

G e n e r a l  Use:  r e s ea rch  c h e m i s t r y

Section 2 - Composition / Information on ingredients
N a m e
b c n z f n l n n i h r a c e n e

C A S
56-55- 3

%
> 9 8

O S H A  P E L
N o  data  found.

A C G I  11 T L V
N o  da ta  found.

N I O S H  R E E
N o  da t a  found.

Section 3 - Hazards Identification

Flam m ability 
Toxicity 

Bo dy C ontact 
R eactiv ity  

Chron ic

ChemWatch Hazard’Ratings • W „ -

0
Min

1
Low

2
Moderate

3
High Extrem e

A N S I  S i g n a l  W o r d

Danger!
Poison

☆  E m e rg e n c y  O v e rv ie w  i S ' S S 'S 'S
C ol o r l e s s  pla tes .  M a y  c au s e  i r r i t a t ion.  Po i s on .  O t h e r  Acu t e  Ef fec t s :  m a y  b e  fatal  i f  i nha l ed ,  s wa l l o w e d ,  or 
a b s o r b e d  t h r ough  skin.  C h r o n i c  Ef f e c t s :  m a y  c au s e  her i t abl e  ge ne t i c  d a m a g e ;  m a y  a l t e r  gene t i c  mater i a l .  
C a r c i n o g e n .  Wi l l  burn.

P o te n t ia l  H e a lth  E f fe c ts
T a r g e t  O r g a n s :  No  da t a  found.
P r i m a r y  E n t r y  R o u t e s :  a cc id e n t a l  sk i n  a n d  e y e  c on t a c t ,  inha l a t i on o f  g e n e r a t e d  d u s t s  
A c u t e  Ef f e c t s

I n h a l a t i o n :  T h e  dus t  is h a r m f u l  a n d  d i s c o m f o r t i n g  to the u ppe r  respi ra tory '  t ract .  P e r s o ns  wi t h  i mpa i r e d  r e s p i r a t o ry  
f un c t i o n ,  a i r w a y  d i seases ,  o f  c o n d i t i o n s  s u c h  as  e m p h y s e m a  or  c h r o n i c  b r o n c h i t i s  may i n c u r  f ur ther  d i s a H l d '  i f  
e x c e s s i v e  con ce n t r a t i o n s  o f  p a r t i c u l a t e  a r e  i nha l ed .

E y e :  T h e  dust  m a y  be d i s c o m f o r t i n g  lo t he  e y e s  a nd  is capa b l e  o f  c a u s i n g  a mi l d ,  t e m p o r a r y  r edness  o f  the c o n j u n c t i v a
( s i mi l a r  to w i n d - b u m) ,  t e m p o r a r y  i m p a i r m e n t  o f  vi s ion and /  o r  o t h e r  t r a n s i e n t  e ye  d a m a g e /  ulcera t ion.

S k i n :  T h e  mat e r i a l  m a y  be  m i l d l y  d i s c o m f o r t i n g  to the skin.  O p e n  c u t s  a n d  a b r a d e d  o r  i r r i tated skin s hou l d  not  be  
e x p o s e d  to this  mater ia l .  T o x i c  e f f e c t s  m a y  resul t  f r om skin a bs o r p t i on .

I n g e s t i o n :  T h e  s o l id /dus t  is d i s c o m f o r t i n g  to the ga s t r o in t es t i na l  t ract  a n d  h a r m f u l  i f  s w a l l o w e d .  C o n s i d e re d  an 
u n l i k e l y  route  o f  ent ry in c o m m e r c i a l / i n d u s t r i a l  e nv i r o n me n t s .

C a r c i n o g e n i c i t y :  N T P  - Cl a s s  2 B ,  R e a s o n a b l y  an t i c i p a t ed  to be a c a r c i n o g e n ,  s u f f i c i e n t  e v i d en ce  o f  c a r c i no g e n i c i t y  
f r o m  s tudios  in ex p e r i me n t a l  a n i m a l s ;  I A R C  - G r o u p  2A,  P r obab l y  c a r c i n o g e n i c  to h u m a n s ,  O S H A  - N o t  l isted;
N I O S H  - Not  l isted;  AC G1 H - C l a s s  A2 ,  S u s p e c t e d  h u m a n  c a r c i nogen :  E P A  - C l a s s  B2,  P m b a b E  h u m a n  t v ,

b a s e d  on  a n i ma l  s tudies ,  M A K  - C l a s s  A2 ,  U n m i s t a k a b l y  c a r c i no g e n i c  in a n i m a l  e x p e r i m e n i a t i o n  only. .
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C h r o n i c  E f f e c t s :  Ci t ed  in m a n y  p u b l i c a t i o n s  a nd  by a n um b e r  o f  r e g u l a t o r y  a u t h o r i t i e s  a s  a s u s p e c t e d  h u ma n  

c a r c i n o g e n .  S u b c u t a n e o u s  i n j ec t i on  p r o d u c e s  s a r c o m a s  ( sof t  t i s sue growths ' )  in ra t s  a nd  mi c e .  W h e n  a dmi n i s t e r ed  b v  
g a v a g c  b en z j a j a n t h r a c c n c  i n d uc e d  p a p i l l o m a s  to the f o r es t omach  in m i c e  a nd  h a m s t e r s  a n d  m a m m a r y  t umor s  in 
f e m a l e  rats.

Section 4 - First Aid Measures
Inhalation: • I f  dus t  is inha l ed ,  r e m o v e  to f r esh air.
• E n c o u r a g e  p a t i en t  to b l o w  nos e  to e n s u r e  c l e a r  b r e a t h i ng  passages .
• R i n s e  m o u t h  wi t h  water .  C o n s i d e r  d r i n k i n g  w a t e r  to r e mo ve  dus t  f r om throat .
• S e e k  m e d i c a l  a t t ent ion i f  i r r i tat ion o r  d i s c o m f o r t  persist .
• I f  f u m e s  or  c o m b u s t i o n  p r o du c t s  a r e  i nha l ed ,  r e m o v e  to fresh air.
• L a y  pa t i en t  d o wn .  K e ep  w a r m  a n d  r es t ed .
• O t h e r  m e a s u r e s  are us ua l l y  u n n e c e s s a r y .
E y e  Contact: • I mm e d i a t e l y  h o ld  t h e  e y e s  o p e n  and  f lush with f r esh r u n n i n g  wa t e r .
• E n s u r e  c o m p l e t e  i r r igat ion o f  the  e y e  by  k e e p i n g  eye l i ds  apar t  and  a w a y  f r om e ye  and. moving,  the e ye l i d s  by 

o c c a s i o n a l l y  l i f t ing the u p p e r  a n d  l o w e r  l ids.
• S e e k  m e d i c a l  a t t ent ion  i f  p a i n  p e r s i s t s  o r  recurs .
• R e m o v a l  o f  con t a c t  l enses  a f t e r  an  e y e  in ju r y  s hou l d  on l y  be u n d e r t a k e n  by  s k i l l e d  p e r s on n e l .
Skin Contact: ■ I mm e d i a t e l y  r e m o v e  all c o n t a m i n a t e d  c lothing,  i nc l ud i ng  f o o t w e a r  ( a f t e r  r i n s i n g  w i t h  water ) .
• W a s h  a f f e c t e d  a reas  t h o r o u g h l y  w i t h  w a t e r  ( and  s oap  i f  avai lable) .
• S e e k  m e d i c a l  a t t ent i on in e ve n t  o f  i r r i t a t i on.
I n g e s t i o n :  C o n t a c t  a Po i s on  C o n t r o l  C en t e r .  If  m o r e  t han  15 mi n u t e s  f r om a hospi t a l :
• I N D U C E  v o m i t i n g  wi th I P E C A C  S Y R U P ,  or  f ingers  d o wn  the ba ck  o f  t he  t h roa t ,  O N L Y  IF C O N S C I O U S .  Le a n

p a t i e n t  forward or  pl ace  o n  left  s i de  ( h e a d - d o w n  pos i t i on ,  i f  pos s i b l e )  to m a i n t a i n  o p e n  airway and  p r e v e n t  asp i r a t i on .
N O T E :  W e a r  a p ro t ec t i ve  g l o v e  w h e n  i n d u c i n g  v o m i t i n g  by  m e c h an i c a l  m e a n s .

• S E E K  M E D I C A L  A T T E N T I O N  W I T H O U  T D E L A Y .  “
• In t he  m e a n t i m e ,  qua l i f i ed  f i r s t -aid p e r s o n n e l  s hou l d  t reat  the pa t i en t  f o l l o w i n g  o b s e r v a t i o n  a n d  e m p l o y i n g  s u p p o r t i v e  

m e a s u r e s  a s  i nd i c a t ed  by  t he  pa t i en t ' s  c o n d i t i o n .
• I f  t h e  s e r v i c e s  o f  a m e d i c a l  o f f i c e r  o r  m e d i c a l  d o c t o r  arc readi ly  a va i l ab l e ,  t h e  p a t i e n t  s h o u l d  b e  p l aced  in hi s /her  c a r e  

a n d  a c o p y  o f  t he  M S D S  s ho u l d  be  p r o v i d e d .
• I f  m e d i c a l  a t t en t i on  is not  av a i l a b l e  o n  the  wo r k s i t e  o r  s u r r o u n d i n g s  s e nd  the  p a t i e n t  to a hos p i t a l  t o ge t h e r  wi th a c o p y  

o f  t he  M  SDS.
A fte r  j i r s t  aid, g e t  appropria te  in -p la n t, p a ra m e d ic , o r co m m u n ity  m e d ic a l support.
Note to Physicians: Tr ea t  s y m p t o m a t i c a l l y .

Section 5 - Fire-Fighting Measures
Flash Point: No t  avai l abl e ;  p r o b a b l y  c o m b u s t i b l e
Extinguishing Media: Fo am .  D r y  c h e m i c a l  p o wd e r .  B C E  ( wh e re  r e g u l a t i o n s  pe r mi t ) .  C a r b o n  d iox i de .  W a t e r  s p r a y  o r  

fog  - L a r g e  f i res  only..
General Fire Hazards/Hazardous Combustion Products: • Sol i d  w h i c h  e x h i b i t s  d i f f i cu l t  c o m b u s t i o n  or is difficult lo

igni te .
• A v o i d  g e ne r a t i n g  dust ,  p a r t i c u l a r l y  c l o u d s  o f  dus t  in a c on f i ned  or  u n v e n t i l a t e d  space ,  as d u s t  m a y  fo r m an e x p l o s i v e  

m i x t u r e  wi t h  air  and  a ny  s o u r c e  o f  i gn i t i on ,  e.g. ,  f l a me  or  spark,  wi l l  c au s e  f i re  o r  e x p l o s i on .
• D r y  d u s t  can  a l so  be c h a r g e d  e l e c t r os t a t i c a l l y  b y  t u rbul ence ,  p n e u m a t i c  t r a ns por t ,  p o u r i n g ,  in e x h au s t  d u c t s  a n d  d u r i n g  

t r a n s p o r t .  ip
• B u i l d - u p  o f  e l ec t ros t a t i c  c h a r g e  m a y  b e  p r e v e n t e d  by  b on d i n g  and  g r o u n d i n g .
• P o w d e r  h a nd l i n g  e q u i p m e n t  s u c h  as  d us t  c o l l e c t o r s ,  d r y e r s  and mi l l s  m a y  r e q u i r e  a d d i t i o n a l  p r o t e c t i on  m e a s u r e s  s uc h  

as  e x p l o s i o n  vent ing .
Fire Incompatibility: A vo i d  c o n t a m i n a t i o n  wi th  o x i d i z i ng  agent s  i.e..  n i t r a t es ,  o x i d i z i n g  a c i ds ,  c h l o r i ne  b l eaches ,  poo l  

c h l o r i n e  etc.  as  i gni t ion m a y  resul t .
Eire-Eighling Instructions: • C o n t a c t  f i re d e p a r t m e n t  a n d  fell them loeai ioi .  arid n a tu r e  o 

W e a r  b r e a t h i n g  a p p a r a t u s  p l u s  p r o t e c t i v e  g l o v e s  for  f ire only.
P r ev e n t ,  by  a ny  m e a n s  ava i l a b l e ,  s p i l l a ge  f r om e n t e r i n g  dra ins  or  wa t e r wa y s .
U s e  f i re  f i gh t i ng  p r oc e d u r e s  s u i t a b l e  for  s u r r o u n d i n g  fire.
D o  no t  a p p ro a c h  co n t a i n e r s  s u s p e c t e d  to b e  hot.
C o o l  f i r e - ex p o s e d  containers,  wi t h  w a t e r  s p r a y  f r om a p ro t ec t e d  loca t ion.
I f  s a f e  to do  so,  r e mo ve  c o n t a in e r s  f r om p a t h  o f  l ire.
E q u i p m e n t  s ho u l d  be t h o r o u gh l y  d e c o n t a m i n a t e d  af ter  use.

Lsr--!

Section 6 - Accidental Release Measures
Small Spills: • C l e an  up  all  spi l l s  i m m e d i a t e l y .  

A v o i d  con t a c t  wi th skin and  eyes .
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• W e a r  pro t ec t i ve  c lothing,  g l o v e s ,  s a f e t y  g l a s s e s  and dus t  respi ra tor .
• Us e  dr y  c l ean  up  p r o c e d u r e s  a n d  a v o i d  g e ne r a t i n g  dust .
• V a c u u m  up o r  s w e e p  up.
• Pl ace in d e a n  d r u m  then f lush a r e a  w i t h  water .
L a r g e  Spi l l s :  • Cl e a r  area  o f  p e r s o n n e l  a nd  m o v e  upwi nd .
• C o n ta c t  fire d e p a r t me n t  and  tel l  t h e m  l oc a t i on  a nd  na ture  o f  haza rd .
• W e a r  b r e a t h i ng  ap p a r a t us  p l u s  p r o t e c t i v e  g l ove s
• Pr even t ,  by  any  m e a n s  a v a i l ab l e ,  s p i l l a g e  f r om en t e r i ng  dra ins  or  w a t e r w a y s .
• N o  s mo k i n g ,  ba re  l ights or  i g n i t i o n  s ou r c e s .
• Inc r ea se  vent i l a t ion.
• S t o p  leak i f  safe to d o  so.
• W a t e r  sp ray  o r  fog m a y  be u s e d  to d i s p e r s e / a b s o r b  vapor .
• C o n t a in  or  a bs o r b  spill wi th  s a n d ,  e a r t h  or  vc rmicul i t c .
• Co l l ec t  r ecover ab l e  p r o d u c t  i n to  l a b e l e d  c o n t a i n e r s  for  recycl ing.
• Co l l e c t  sol id r e s i dues  and seal  in l a b e l e d  d r u m s  for  disposal .
• W a s h  area a nd  p reven t  r u n o f f  i n to  dra i ns .
• Af t e r  c l ean u p  opera t i ons ,  d e c o n t a m i n a t e  and  l a unde r  all p ro t ec t i ve  c l o t h i n g  a n d  e q u i p m e n t  be fore  s tor ing  and r e us i n g .
• I f  c on t a mi n a t i o n  o f  d ra i ns  o r  w a t e r w a y s  occu r s ,  a dv i s e  e m e r g e n c y  s e r v i ce s .
R e g u l a t o r y  R e q u i r e m e n t s :  Fol l ow'  a p p l i c a b l e  O S H A  regula t i ons  ( 2 9  C F R  1 9 10 . 12 0 ) .

Section 7 - Handling and Storage
H a n d l i n g  P r e c a u t i o n s :  • A v o i d  all  p e r s o n a l  con t ac t ,  i nc luding inha l a t i on .
• W e a r  p ro t ec t i ve  c l o t h i ng  w h e n  r i s k  o f  o v e r e x p o s u r e  occurs .
• Us e  in a we l l -vent i l a t ed  area.
• P r ev e n t  c o n cen t r a t i on  111 h o l l o w s  a n d  s umps .
• D O  N O T  en t e r  con f i n e d  s p ac e s  u n t i l  a t m o s p h e r e  has  been  c hecked .
• D o  not  a l l ow mat e r i a l  to co n t a c t  h u m a n s ,  e x p o s e d  f ood or  food u t ens i l s .
• A v o i d  s mo k i n g ,  ba r e  l ights  o r  i g n i t i o n  sources .
• W h e n  handl ing ,  D O  N O T  cat .  d r i n k  o r  s mo k e .
• A v o i d  c on t ac t  wi th i n c o m p a t i b l e  ma t e r i a l s .
• K e e p  c on t a i ner s  s ecur e l y  s ea l e d  w h e n  not  in used.
• A v o i d  phys i ca l  d a m a g e  to' c o n t a in e r s .
• A l w a y s  wa sh  h a n d s  wi th  s o a p  a n d  w a t e r  a f t e r  handl ing .
• W o r k i n g  c lo thes  s hould  be l a u n d e r e d  sepa ra t e l y .  La u n d e r  c o n t a m i n a t e d  c l o t h i n g  b e f o r e  reuse.
• F o l l o w  g o od  oc cupa t i ona l  w o r k  p r a c t i c es .
• O b s e r v e  ma nuf ac t u r e r ' s  s t o r a g e / h a n d l i n g  r e c o m m e nd a t i o n s .
• A t m o s p h e r e  shou ld  be r e gu l a r l y  c h e c k e d  a ga i ns t  e s t a b l i s hed  e x p o s u r e  s t a n d a r d s  lo e ns u r e  safe  w or k i n g  c o n d i t i o n s  a re  

ma i n t a i ned .
Recommended Storage M e t h o d s :  G l a s s  con t a i ne r .  Plas t ic  conta iner .  M e t a l  c an .  M e t a l  d r um.  C he c k  that  all c o n t a i n e r s  

a r c  c lear ly  l abe l ed and  free f r o m  l eaks .
R e g u l a t o r y  R e q u i r e m e n t s :  F o l l o w  a pp l i c a b l e  O S H A  regula t i ons

______________ Section 8 - Exposure Controls / Personal Protection_____________
E n g i n e e r i n g  C o n t r o l s :  Loca l  e x h a u s t  ven t i l a t i on  us u a l l y  requi red.  I f  r i sk  o f  o v e r e x p o s u r e  exist s ,  w e a r  N I O S H -  

a p p r o v e d  respi rator .  P r ov i de  a d e q u a t e  ven t i l a t i on  in wa r e ho us e  or  c l o s e d  s t o r a g e  a rea .  ,’//
P e r s o n a l  P r o t e c t i v e  C l o t h i n g / E q u i p m e n t

E y e s :  Safe ty  gl asses  wi t h  s ide  s h i e l d s  o r  c h e m i ca l  goggl es .  Co n t a c t  l en s e s  p o s e  a s pec i a l  h aza r d ,  soft  l enses  m a y  
ab s o r b  i rr i tants and ail l e nse s  c o n c e n t r a t e  t hem.  

l l a n d s / E e e t :  We a r  c h e mi c a l  p r o t e c t i v e  g l ove s ,  e.g.  P V C .  We a r  s a f e l y  f o o t we a r .
O t h e r :  • Overal l s .
• P V C  Apron.
• P V C  prot ec t ive  suit  m a y  be  r e q u i r e d  i f  e x p os u r e  severe .
■ Eyew-'ash unit .
• E n s ur e  there is r eady  a cc e s s  to a s a f e t y  s hower .

________________ Section 9 - Physical and Chemical Properties________________
A p p e a r a n c e / G e n e r a l  Info :  Li gh t  y e l l o w  to tan crys t a l l i ne  p o w de r
P h y s i c a l  S t a t e :  co lor l es s  p l a t es  B o i l i n g  P o i n t  R a n g e :  . Subl imes  at  435  "C (8 .1.5 °F)
V a p o r  P r e s s u r e  ( k l ’a) :  5 x ! 0  ' t o r r  at  20  ° C  Freezing/M elting P o i n t  R a n g e :  162 °C ( 3 2 3 . 6  °F)
F o r m u l a  W e i g h t :  228 . 29  V o l a t i l e  C o m p o n e n t  ( %  Vo l ) :  Ne g l i g i b l e
W a t e r  So l ub i l i t y :  0 . 014 m g / L  in W a t e r  at  25  °C 
E v a p o r a t i o n  R a l e :  H a l f  life 89  h o u r s
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Section 10 - Stability and Reactivity
S t a b i l i l y / P o l y m e r i z a t i o n / C o n d i t i o n s  t o  A v o i d :  Pr oduct  is c on s i d e re d  s t ab l e .  H a z a r d o u s  p o l y m e r i z a t i o n  wi l l  no t  oc cur .  
S t o r a g e  I n c o m p a t i b i l i t i e s :  A v o i d  r e a c t i o n  wi t h  ox i d i z i ng  agents .

____________________ Section 11 - Toxicological Information_____________
T o x i c i t y  I r r i t a t i o n
I n t r av e n o u s  ( rat )  L D W: > 2 0 0  m g / k g  Ni l  r e p o r t e d

See NIOSH,  RTECS  CV9275000,  for addi t ional  data.

Section 12 - Ecological Information
E n v i r o n m e n t a l  F a t e :  W h e n  r e l e a s e d  into w a t e r  it will r apidly b e c o m e  a d s o r b e d  to s e d i m e n t  o r  pa r t i cu l a t e  m a t t e r  in the 

w a t e r  c o l u m n ,  and b i o c on c en t r a t e  i n to  aqua t i c  o r ga n i s ms .  In t he  u n a d s o r b e d  s tate,  it wi l l  d eg ra d e  by p ho to l y s i s  in a 
m a t t e r  o f  h ou r s  to  days .  Its s l o w  d e s o r p t i o n  f r o m  s ed i m e n t  and p a n i c u l a t e  m a t t e r  wi l l  m a in t a i n  a l o w  mmi cci w  »*;•••» ij?. 
the  water .  B e c a u s e  it is s t r o n g l y  a d s o r b e d  to soi l  it wil l  r e ma i n  in t he  u p p e r  few'  c en t i me t e r s  o f  soi l  and  no t  Icaci i  into 
g r o u n d w a t e r .  It wil l  very'  s l o w l y  b i o d e g r a d c  w h e n  co l on i e s  o f  m i c r o o r g a n i s m s  are  a cc l i m a t e d  bu t  this is t oo  s l o w  a 
p r o c e s s  ( ha l f - l i f e  ca  I y ea r  t o  be  s i g n i f i c a n t ) .  In the a t m o s p h er e  it wi l l  be  t r a n s p o r t e d  l o ng  d i s t a n ce s  and  wi l l  p r o b a b l y  
be  s ub j ec t  to pho t o l ys i s  a nd  p h o t o o x i d a t i o n  a l t hough  there  is l it t le d o c u m e n t a t i o n  a b o u t  the  r a t e  o f  t hese  p r o c e s s e s  in 
the l i tera ture .

E c o t o x i e i l y :  Al ga e :  A n a b a e n a  f l o s - a q u a c  2 w  GC,„ g r owt h  +0 . 01 4  m g / l  N O E C  g r o w t h  + 0 . 0 03  mg/ l  
B C F :  d a ph n i a  4 0
O c t a n o l / W a l e r  P a r t i t i o n  C o e f f i c i e n t :  l og Kuw =  5.61

Soi l  S o r p t i o n  P a r t i t i o n  C o e f f i c i e n t :  K cc = s ed i m en t s  55 to 1.87 x 10 ‘

Section 13 - Disposal Considerations
Di s po s a l :  • Re c yc l e  w h e r e v e r  p o s s i b l e  o r  c ons u l t  ma nuf a c t u r e r  for  r e c y c l i n g  op t i ons .
• F o l l o w  ap p l i c a b l e  local ,  s t a t e ,  and  f ede r a l  r egu l a t i ons
• Bury'  r e s i d u e  in an a u t h o r i z e d  landf i l l .
• Recyc l e  con t a i n e r s  i f  p os s i b l e ,  o r  d i s p o s e  o f  in an au thor i zed  l andf i l l .

_____________________ Section 14 - Transport Information_____________________
D O T  T r a n s p o r ta t io n  D a ta  (49  C F R  1 7 2 .1 0 1 ):

S h i p p i n g  N a m e :  T O X I C  S O L I D ,  O R G A N I C ,  A d d i t i o n a l  S h i p p i n g  I n f o r m a t i o n :
N.O.S.

H a z a r d  C l a s s :  6 1 
I D  No. :  2811 
P a c k i n g  G r o u p :  111 
L a b e l :  H a r m f u l [ 6]

Section 15 - Regulatory Information
E P A  R e g u l a t i o n s :

R C R A  40  C F R :  Li s ted U 0 1 8  T o x i c  W a s t e
C E R C L A  4 0  C F R  302 . 4 :  L i s t e d  p e r  R C R A  Sec t i on  3001 ,  and p e r  C W A  S e c t i o n  307 ( a )  10 lb (4 . 535  kg)
S A R A  40  C E R  372 . 65 :  L i s t ed  
S A R A  E H S  40  C F R  3 5 5 :  N o t  l is ted 
T S C A :  Li s t ed

Section 16 - Other Information
R e s e a r c h  D a t e : .......................................2000-1  1 R e v i e w  D a l e :  ........................ 2 0 0 1 - 0 5

Disclaimer :  Judgments as to the su itab ility o f  information herein for the purchaser’s purposes are necessarily the purchaser’s 
responsibility. Although reasonable care has been taken in the preparation o f  such inform ation, G en ium  Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsib ility as to the accuracy or su itab ility o f such inform ation 
for application to the purchaser’s intended purpose or for consequences o f  its use.
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117]  R i v e r F r o m  C en t e r  
A m s t e r d a m ,  N Y 120 1 0  

( 5 1 8 )  84 2 - 4 1 1 1

Bcnzo[k]fluoranthene
M SDS: BEN4680

Issue Da t e :  2 0 0 1 - 06

Section 1 - Chemical Product and Company identification 55
Material Name: B e n z o [ k ] f i u o r a n t h e n e  
Chemical Formula: C, 0H,,

S y n o n y m s :  B;  B ( K)  F; B K. F; 8 , 9 - B E N Z F L U O R A N T H E N H ;  B E N Z O ( K )  F L U O R A N T !  I E NE ;  11,12-  
B E N Z O ( K ) F L U O R A N T H E N E ,  1 1 , 1 2 - B E N Z O F L U O R A N T H E N E ;  8 , 9 - B E N Z O F L U O R A N T H E N F ; :  
B E N Z O ( K . ) F L U O R A N T H E N E ;  B E N Z O [ K ] F L U O R A N T H E N E ;  11 , 12 - B E N Z O F L U R A N T H E N E ;  2,3 
B I N A P H T H Y L E N E ;  2,3,1 ' ,8’- B I N A P T H Y L E N E ;  B K F ;  D l l i F N Z t ). B . J K l l  l E O R I M  

G e n e r a l  Us e :  there  is no  c o m m c r i c a l  u s e  o f  this  c o m p o u n d

CAS Number: 2 0 7 - 0 8 - 9

Section 2 - Composition / Information on ingredients
Name
b c n z o f k ] f l u o r a m h c n c

CAS
20 7 - 0 8 - 9

%
> 9 8

O SH A  P E L
N o  dat a  found .

ACGI.H  T L V
N o  data found.

N IO SH  R E L
N o  d a t a  found.

Section 3 - Hazards Identification

Flammabi l i ty 
Toxicity 

Body Contact  
■Reactivity 

Chronic

: •r ChemWatch Hazard Ratings; •. w.-

0
Min

1
Low Moderate

3
High

4
Ext reme

A N S I Signal W ord

Warning!
Em ergency O verv iew  rir

Pa le  y e l l o w  needles .  I r r i t a t i ng  to  e y e s / s k i n / r c s p i r a t o r y  tract .  Tox i c .  P r o b a b l e  h u m a n  c a r c i no g e n .  Wil l  b u m .

P o te n t i a l  H e a l th  E f f e c t s
Target Organs: eyes ,  skin,  r e s p i r a t o r y  s ys t e m
Prim ary Entry Routes: s k i n  c o n t a c t / a b s o r p t i o n ,  i nha l a t i on  o f  g e n e r a t e d  d us t  
Acute Effects
Inhalation: T h e  dus t  m a y  be  d i s c o m f o r t i n g  to the u pp e r  r e s p i r a t o r y  t ract .  P e r s o n s  w i t h  i m p a i r e d  respi ra tory  f un c t i o n ,  

a i r w a y  d i s eas es ,  or c o n d i t i o n s  s u c h  as  e m p h y s e m a  or  c h r on i c  b r onch i t i s  m a y  i nc u r  f u r t he r  di sabi l i ty  if e x ce s s i v e  
co n ce n t r a t i o ns  o f  p a r t i c u l a t e  a r e  i nha l e d .

Eye: T h e  mate r i a l  is m o d e r a t e l y  d i s c o m f o r t i n g  to the eye s  and is c a p a b l e  o f  c a u s i n g  a mi l d ,  t e mp o r a r y  r e dn e ss  o f  the  
c o n j u n c t i v a  ( s imi la r  lo w i n d - b u m ) ,  t e m p o r a r y  i m p a i r m e n t  o f  vi s ion a n d /  o r  o t h e r  t r ans i en t  eye  damage. /  u l ce ra t i on .  

Skin: T h e  material m a y  be  m i l d l y  d i s c o m f o r t i n g  lo the skin.  O p e n  cu t s  a nd  a b r a d e d  or  i m b u e d  kin should not ’ 
e x p o s e d  to  this mater ial .  T h e  m a t e r i a l  m a y  a cc e n t u a t e  a ny  p re - e x i s t i n g  s k i n  c o nd i t i on .

Ingestion: C on s i d e re d  an  u n l i k e l y  r ou t e  o f  en t ry  in c o mme rc i a l / i n d u s t r i a l  e n v i r o n m e n t s .  T h e  mater i a l  is m o d e r a t e l y  
d i s c o m f o r t i n g  and h a r m f u l  i f  s w a l l o w e d  in l a r ge  quant i t y .

Carcinogenicity: N T P  - L i s t e d ;  I A R C  - G r o u p  2B,  P os s i b l y  c a r c i n o ge n ic  to h u m a n s ;  O S H A  - No t  listed; N I O S H  - N o t  
l isted;  A C G I H  - Not  l isted;  E P A  - C l a s s  132, P r o b ab le  h u m a n  c a r c i n o g e n  b a s e d  on  a n i m a l  s tudies ;  M A K  - No t  l i s ted.  

Chronic Effects: Wh e n  i n j e c t ed  into  p u l m o n a r y  t i s sue o f  f ema l e  rats benzo[k]fluor.mlhcnc induc ed  s q u a m o us  cel l  
c a r c i n o ma s .  Topi ca l  a dm i n i s t r a t i o n  i n i t i a t ed  sk in  t u mo r s  in female  m i c e  wh i l s t  s u b c u t a n e o u s  i nject ion i n du c e d  l o c a l  

s a r c o m a s  in mi c e  of both sexes .  A l t h o u g h  there  is no  a dequa t e  da t a  a v a i l ab l e  to e v a l u a t e  c a r c i no g en i c i t y  o f  P A H s  in 
h u m a n s ,  there  are a n u m b e r  o f  e p i d e m i o l o g i c  and  mor t a l i t y  s tudi es  to show i n c r e a s e d  i n c id e nc e s  o f  c ance r  in h u m a n s  
e x po s e d  lo mi x t u r es  o f  P A H s .  L u n g  a n d  gen i t o u r i n a r y  can c e r  mor t a l i t y  a m o n g s t  c o k e  o v e n  w or k e r s  and skin t u m o r s  in 
w or k e r s  e xp os e d  to c r e os o t e  a r c  e x a m p l e s _____________________________
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Section 4 - First Aid Measures

Inhalation: • If  dus t  is i nha l ed ,  r e m o v e  to f r esh air.
- E n c o u r a g e  pa t i en t  to b l o w  n o s e  to  e n s u r e  c l ea r  b re a t h i ng  passages .
• R i n s e  m o u t h  wi th  water .  C o n s i d e r  d r i n k i n g  w a t e r  to r e mo v e  dus t  f r om th roa t .
• S e e k  m e d i c a l  at t ent ion i f  i r r i t a t ion o r  d i s c o m f o r t  persist .

Eve Contact: • I mm ed i a t e l y  h o l d  t h e  e y e s  o p e n  and f lush wi th fresh r u n n i n g  wa te r .
• E n s u r e  c o m p l e t e  i r r igat ion o f  the e y e  b y  k e e p i n g  e ye l ids  apar t  and  a w a y  from e y e  a n d  m o v i n g  the  e ye l i d s  by 

o c c a s i o n a l l y  l i f t ing the u p p e r  a nd  l o w e r  l ids.
• S e e k  m e d i c a l  a t t ent ion i f  p a i n  p e r s i s t s  or  r ecur s .
• R e m o v a l  o f  contac t  l enses  a f t e r  a n  e y e  i n jur y  s hou l d  o n l y  be u n d e r t a k e n  b y  s k i l l e d  pe r s onne l .
Skin Contact: • Immed i a t e l y  r e m o v e  all  contaminated c lothing,  i nc l u d i n g  f o o t w e a r  ( a f t e r  r i ns i ng  wi t h  water) .
• W a s h  a f f e c t e d  areas  t h o r o u g h l y  w i t h  w a t e r  ( a nd  s oap  i f  avai l able) .
• S e e k  m e d i c a l  at t ent ion in e v e n t  o f  i r r i t a t ion.
Ingestion: C o n t a c t  a Po i s on  C o n t r o l  Cen t e r .  I f  m o r e  than 15 mi nu t e s  f r o m  a hos p i t a l :
• I N D U C E  v o m i t i n g  with I P E C A C  S Y R U P ,  or f ingers  d o w n  the back o f  Ihc  t h r o a t ,  C U t  Y *!>' CON SC IO US. v„ es a

p a t i e n t  f o r wa r d  or  place  on  left  side,  ( h e a d - d o w n  pos i t i on ,  if pos s i b l e )  to m a i n t a i n  o p e n  airway a nd  p r e v e n t  asp i r a t i on .
N O T E :  W e a r  a p ro t ec t ive  g l o v e  when i n d uc i n g  v o mi t i n g  by m e c h an i c a l  m e a n s .

• S E E K  M E D I C A L  A T T E N T I O N  W I T H O U T  D E L A Y .
• In the  m e a n t i m e ,  qua l i f i ed f i r s t - a i d  p e r s o n n e l  s hou l d  t reat  the p a t i en t  f o l l o w i n g  o b s e r v a t i o n  a n d  e m p l o y i n g  s u p p o r t i v e  

m e a s u r e s  a s  i ndi ca t ed by t he  p a t i e n t ' s  cond i t i on .
• I f  the s e r v i ce s  o f  a medi ca l  o f f i c e r  o r  m e d i c a l  d oc t o r  are  r eadi ly  a v a i l ab l e ,  t h e  p a t i e n t  s h o u l d  be  p l a ced  in h i s /he r  c a r e  

a n d  a c o p y  o f  the M S D S  s h o u l d  be  p r ov i d e d .
• I f  m e d i c a l  a t t en t i on  is not  a v a i l ab l e  o n  the w or k s i t e  o r  s u r r o u n d i n g s  s e n d  t he  p a t i e n t  to a hos p i t a l  t og e t h e r  wi th a c o p y  

o f  the  M S D S .
A fte r  f i r s t  a id , g e t  appropriate in -p la n t, p a ra m ed ic , or co m m u n ity  m e d ic a l su p p o r t.
Note to Physicians: Treat  s y m p t o m a t i c a l l y .

Section 5 - Fire-Fighting Measures
Flash Point: N o t  avai l able;  p r o b a b l y  c o m b u s t i b l e
Extinguishing Media: Fo am .  D r y  c h e m i c a l  p o w d e r .  B C F  ( wh e re  r e gu l a t i o n s  p e r m i t ) .  C a r b o n  d i ox i de .  W a t e r  s p r a y  o r  

f o g  - L a r g e  fi res only.
General Eire Hazards/Hazardous Combustion Products: • Sol id  w h i c h  e x h i b i t s  di f f i cu l t  c o mb us t i o n  o r  is d i f f i cu l t  to 

igni te.
• A v o i d  g e n e r a t i n g  dust ,  p a r t i c u l a r l y  c l o u d s  o f  d u s t  in a con f i n e d  o r  un v e n t i l a t e d  s p a c e ,  as  dus t  m a y  form an e x p l o s i v e  

m i x t u r e  w i t h  air  and any s o u r c e  o f  i gn i t i on ,  e .g . ,  f l a me  or  spark ,  wi l l  c a u s e  f i r e  or ex p l o s i on .
• D r y  d u s t  c a n  a l s o  be c h a r g e d  e l e c t r os t a t i c a l l y  b y  t u rbu l ence ,  p n e u m a t i c  t r a n s p o r t ,  p o u r i n g ,  in e xh au s t  duc t s  a nd  d u r i n g  

t rans por t .
• B u i l d - u p  o f  e l ect ros t a t i c  c h a r g e  m a y  be  p r e v e n t e d  by  b ond i n g  and  g r o u n d i n g .
• P o w d e r  h a n d l i n g  e q u i p m e n t  s u ch  as  d us t  co l l ec to r s ,  d r y e r s  and mi l l s  m a y  r e q u i r e  a dd i t i o n a l  p r o t e c t i on  m e a s u r e s  s u c h  

as e x p l o s i o n  vent ing.  C o m b u s t i o n  p r o d u c t s  i n c l ude  c a r bon  d i ox i de  ( C O ; ).
Eire Incompatibility: Av oi d  c o n t a m i n a t i o n  w i t h  s t r ong  ox i d i z i ng  a g en t s  as  i g n i t i o n  m a y  resul t .
Fire-Fighting Instructions: • Us e  w a t e r  d e l i v e re d  as a f ine spray  to con t r o l  f i r e  a nd  c o o l  a d j a ce n t  area.

D o  no t  a p p r o a c h  conta iner s  s u s p e c t e d  to be hot .
Co o l  f i r e - ex p o s ed  c onta iner s  wi t h  w a t e r  s p ray  f r om a p ro t ec t ed  loca t ion.  /'
I f  s a f e  to d o  so,  r e mo v e  c o n t a i n e r s  f r o m  p a t h  o f  fire.
E q u i p m e n t  s h o u l d  be t h o r o ug h l y  d e c o n t a m i n a t e d  af ter  use.

Section 6 - Accidental Release Measures
Small Spills: • C l ean  up all  spi l l s  i m m e d i a t e l y .

A v o i d  con t a c t  wi th  skin and  eyes .
W e a r  i m p e r v i o u s  gloves  a nd  s a f e t y  g l a s s es .
Us e  d r y  c l e an  u p  p r oce du r e s  a n d  a v o i d  g e n e r a t i n g  dust .
V a c u u m  up o r  s we e p  up.
Pl a ce  sp i l l ed  mater i a l  in c l ean ,  dry,  s ca l a b l e ,  l abe l ed  container .

Large Spills: • Cl e a r  area o f  p e r s o n n e l  a n d  m o v e  upwi nd .
C o n t a c t  f ire dep a r t me n t  and  tell  t h e m  l oca t i on  a nd  na ture  o f  hazard.
W e a r  b r e a t h i n g  appar a t us  p l u s  p r o t e c t i v e  g loves .
Pr ev e n t ,  by  a ny  m e a n s  ava i l ab l e ,  s p i l l a g e  f r om e n t e r i ng  dra ins  or w a t e r w a y s  
S t o p  l eak  i f  s afe  to d o s o .
Co n t a in  spi l l  wi t h  sand,  ear th  or  v e r m i c u l i t c .
Co l l e c t  r e c o v e r ab l e  produc t  into l a be l e d  c o n t a i n e r s  for  recycl ing.
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• N c u i r a l i z c / d c c o n t a m i n n i e  r e s i due .
• Co l l e c t  so l id  r e s i dues  a n d  sea l  in l abe l ed  d r u m s  for d i sposal .
• W a s h  a r e a  a nd  p r e ven t  r u n o f f  i n to  dra ins .
■ A f t e r  c l e an  u p  ope r a t i ons ,  d e c o n t a m i n a t e  and  l au n d e r  ail p r o t e c t i ve  c lo t h i n g  a n d  e q u i p m e n t  be f or e  s t o r i ng  and r eus i ng .
• I f  c o n t a m i n a t i o n  o f  d r a i n s  or  w a t e r w a y s  occu r s ,  adv i se  e m e r g e n c y  se r v i ce s .
Regulatory Requirements: F o l l o w  a pp l i c ab l e  O S H A  r e gu l a t i ons  ( 29  C F R  1 910 . 120 ) .

Section 7 - Handling and Storage
Handling Precautions: • A v o i d  all  p e r s on a l  con t ac t ,  i nc l ud i ng  inha l a t i on .
• W e a r  p r o t e c t i v e  c l o t h i n g  w h e n  r i sk  o f  e xp os u r e  occur s .
• U s e  in a we l l - ve n t i l a t ed  area.
• P r ev e n t  co n ce n t r a t i o n  in h o l l o w s  a n d  sumps .
• D O  N O T  en t e r  con f i n e d  s p a c e s  unt i l  a t mo s p h e r e  has  be en  c h e c k e d .
• A v o i d  s m o k i n g ,  ba r e  l i ght s  or  i g n i t i o n  sources .
• A v o i d  c on t a c t  wi t h  i n c o m p a t i b l e  ma t e r i a l s .
• W h e n  h a nd l i ng ,  D O  N O T  eat ,  d r i n k  o r  smoke .
• K e e p  c o n t a in e r s  s ec u r e l y  s c a l e d  w h e n  not in use.
• A v o i d  p h y s i ca l  d a m a g e  to c o n t a i ne r s .
• A l w a y s  w a s h  h a n d s  w i t h  s o a p  a n d  w a t e r  af ter  hand l i ng .
• W o r k  c l o t h e s  s hou l d  be l a u n d e r e d  s epa ra t e ly .
• F o l l o w  g o o d  o c cu p a t i o n a l  w o r k  p rac t i ces .
• O b s e r v e  m a n u f a c t u r e r ’s s t o r a g e  a n d  h a nd l i n g  r e c o m m e n d a t i o n s .
• A t m o s p h e r e  s hou l d  be  r e g u l a r l y  c h e e k e d  a ga i ns t  e s t ab l i s hed  e x p o s u r e  s t a n d a r d s  to e n s u r e  safe w o r k i n g  cond i t i o n s .  
Recommended Storage Methods: Metal can.  M e t a l  d r um.  C h e c k  tha t  al l  c o n t a i n e r s  a r e  c lear ly  l abe l ed and  free f r o m

leaks.
Regulatory Requirements: F o l l o w  a p p l i c ab l e  O S H A  regula t i ons .

Section 8 - Exposure Controls / Personal Protection
Engineering Controls: G e n e r a l  e x h a u s t  is a d eq u a t e  u n d e r  n o r m a l  o p e r a t i n g  c o n d i t i o ns .  I f  risk o f  o v e re xp os u r e  ex i s t s ,  

w e a r  N I O S H - a p p r o v c d  r e s p i r a t o r .  P r o v i d e  a d e q u a t e  ve n t i l a t i on  in w a r e h o u s e  o r  closed s t o rage  areas.
Personal Protective Clothing/Equipment

E y e s :  S a f e t y  g lasses ,  s a f e t y  g l a s s e s  w i t h  s ide  sh i e l ds ,  o r  c h e m i ca l  g o g g l e s .  C o n t a c t  l e n s e s  pose  a spec ia l  haza rd ;  s o f t  
l enses  m a y  a bs o r b  i rr i t ant s  a n d  all l enses  c on ce n t r a t e  them.

Hands/Feet: W e a r  g e ne r a l  p r o t e c t i v e  g l ove s ,  e.g.  l ight we i gh t  r u b b e r  g l oves .
O t h e r :  Ove r a l l s ;  i m p e r v i o u s  p r o t e c t i v e  c lo th ing .  E y e w a s h  unit .

Section 9 - Physical and Chemical Properties
Appearance/Gcneral Info: Y e l l o w  p o w de r .
Physical State: pale  y e l l o w  n e e d l e s  
Vapor Pressure (kPa): 0.0000000000959 n u n  H g  at  
25 °C

Vapor Density (A ir= l): > 1 
Formula Weight: 252.32

W ater Solubility: I n s o l u b l e  in W a t e r
Boiling Point Range: 4 8 0  °C (896  °F)  at 7 6 0  m m  H g
Freezing/Melting Point Range: 217 ° C  ( 4 2 2 . 6  °F )

Section 10 - Stability and Reactivity
Stability/Polymerization/Conditions to Avoid: Pr oduc t  is c o n s i d e r e d  s t ab l e .  H a z a r d o u s  p ol yme r i z a t i on  wi l l  no t  o cc u r .  
Storage Incompatibilities: A v o i d  s t o r a g e  wi th  oxid i zers .

Section 11 - Toxicological Information
T u m o r s  at  si te o f  appl i ca t i on .
N O T E :  S u b s t a n c e  has  b e en  s h o w n  to be  mu ta ge n i c  in va r ious  a s s a y s ,  o r  b e l o n g s  to a f a mi l y  o f  c h e m i c a l s  p r o d u c i n g  
d a m a g e  or  c h a n g e  to ce l l u l a r  D N A .

See N IO S H ,  RTECS DF6350000, for additional data.
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Section 12 - Ecological Information
Environmental Kate: Its p re s e n c e  in d i s t an t  p l a c e s  i ndica tes  that  it is r e a s o n a b l y  s t ab l e  in the a t m o s p h e r e  and c a p a b l e  

o f  l ong  d i s tant  t ranspor t .  A t m o s p h e r i c  los ses  are  c a u s e d  by  g ravi t a t i ona l  s e t t l i ng  a n d  r a inout .  O n  land it is s t rong l v  
a d s o r b e d  to soil  a nd  r e ma i n s  in t he  u p p e r  soi l  l ayers  and  shou ld  not  l each  into g r o u n d w a t e r .  B i o d e g r a d a t i o n  m a y  o c c u r  
bu t  wi l l  be  ve ry  s l o w  (hal f - l i fe  ca 2  y e a r s  wi t h  a c c l i ma t e d  mi c r o o r gan i s ms ) .  II wi l l  ge t  into s u r f a ce  w a t e r  f r om dus t  
a n d  p rec ip i t a t i on  in addi t i on  to r u n o f f  and e f f l uent s .  In the water  it wil l  s o r b  to s e d i m e n t  and  pa r t i cu l a t e  m a t t e r  in t he  
w a t e r  c o l u mn .  It w o u l d  be e x p e c t e d  lo b i o c o n c cn t r a t c  in fish and sea f ood .

Fcotoxicilv: N o  data  found.
Henry's Law  Constant: e s t i m a t e d  at  4 . 2  x l O s 
B C F :  fish 4 . 97
Octanol/Waler Partition Coefficient: log K 01V =  6. 84 

Soil Sorption Partition Coefficient: K ()C = ne a r l y  1 xlO"

Section 13 - Disposal Considerations
Disposal: • C o n s u l t  m a n u f a c t u r e r  f o r  r e c yc l i n g  o p t i o n s  a nd  recycle w h e r e  pos s i b l e .
• F o l l o w  a p p l i c ab l e  local ,  s tate,  a n d  fede ra l  regu l a t i ons .
• I n c i n e r a t e  r e s i due  at an a p p r o v e d  si te.
• R e c y c l e  c o n t a in e r s  i f  poss ib l e ,  o r  d i s p o s e  o f  in an au t ho r i zed  landfi l l .

Section 14 - Transport Information

Shipping Name: T O X I C  S O L I D ,  O R G A N I C  
N  O . S .  ‘

H a z a r d  Class: 6 .1 
ID No.: 281 I 
P a c k i n g  Group: III 
L a b e l :  H a r m f u l [ 6 ]

D O T  Transportation  Data (49 C F R  172.101):
Additional Shipping Information:

Section 15 - Regulatory Information
E P A  Regulations:

R C R A  40 C FR : Not  listed
C E R C L A  40 C F R  302.4: Li s t e d  p e r  C W A  S e c t i o n  30 7 ( a )  5, 000 lb ( 2 2 6 8  kg )  
S A R A  40 C F R  372.65: Listed 
S A R A  EH S  40 C F R  355: No t  l i s t ed 
T SC A : N o t  l is ted

Section 16 - Other Information
Research Date: .2000-1 I Review Date: . 2 0 0 1 - 0 5

Disc l a imer :  Judgments  as to the suitabi l i ty o f  information herein for the purchaser ' s  purposes  are necessari ly the purchaser ’s 
responsibil i ty.  Although reasonable care has been taken in the preparation o f  such information.  Genium Publishing Corporat ion^ 
ext ends  no warranties,  makes  no representat ions,  and assumes no responsibil ity as to the accuracy or suitability o f  such inibrrjruition 
for application to the purchaser’s intended purpose or  for consequences o f  its use.
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M aterial Safety Data Sheet C ollection  

B e n z o |A ] f l i i o r a n th e n e  M S D S  N o . 1091

D a t e  o f  Pr epa ra t i on :  3/98

Section 1 - Chemical Product and Company Identification 51
P r o d u c t / C h e m i c a l  N a m e :  Benzo[7>] f luor an t hcnc  

C h e m i c a l  F o r m u l a :  C i qH i ?

C A S  N u m b e r :  2 0 5 - 9 9 - 2

S y n o n y m s : . B [ 6 ]B;  B[/>]F; B B F ;  B E F ;  B[<?]F; 3 , 4 - b c n z | e ) a c e p h e n a n t h r y l c n e ,  b c n z f e j a c c p h c n a n t h r y l e n c ;  2 , 3 - b c n z f l u o r a n t h e n c ;  
3 , 4 - b c n z f \ u o r a n t h e n c ;  3 , 4 - b e n z o f l u o r a n t h c n c ;  b e n z o [ e ] f l u o r a n t h cn e ;  2 , 3 - b e n z o f l u o r a m h r e n e  

D e r i v a t i o n :  N o  m a n u f a c t u r i n g  i n f o r m a t i o n  ava i l abl e ;  f o u n d  in coa l  tar.  c o k e  o v e n  e mi s s i ons ,  c igare t t e  s m o k e  a n d  a u t o m o b i l e  
e x h au s t .

G e n e r a l  Us e :  U s e d  as  a r e s e a rc h  c h e m i ca l .

V e n d o r s :  T h e r e  is no  c o m m e r c i a l  p r o d u c t i o n  o f  this  c o m p o u n d  in the  U.S.

Section 2 - Composition / Information on Ingredients
Benzo [ / a ] f l u o r a n t h e n e ,  ca 1 00 % \vt ( N o t e  that ,  e x ce p t  w h e n  in t h e  f o r m o f  a l abora tory '  r e s ea r ch  c he m i c a l ,  b c n z o [ b ] f l u o r a n t h e n e  

is t yp i ca l l y  f o u n d  in m i x t u r e s  wi t h  o th e r  P A H s  (po l y c y c l i c  a ro ma t i c  h y d r o c a r b o n s ) ,  such  as  coal  tar pi t ch) .

O S H A  P E L
A s  oil  mi s t ,  m i n e r a l  

8- hr  T W A :  5 mg / m- '

•Sampled by mclhod that doc? not co llect vapor. 

tN o tic c  o f Impending Change: delete S T f lL

a c g i h  t l v

A s  oil mis t ,  mi nera l *  

T WA:  5 m g / m 3 

S T E L t :  10 m g / m 3

N I O S H  R E L

A s  oil  mis t ,  mi ne r a l  

1 0 - h r T W A :  5 m g / m 3 
S T E L :  10 m g / i n 3

D E C  ( G e r m a n y )  M A K

N o n e  e s t ab l i s hed

Section 3 - Hazards Identification
A N S I  S i g n a l  W o r d :  C a u t i o n

•S '& iS '& 'S  E m e r g e n c y  O v e r v ie w  ☆ ☆ ☆ ☆ ☆
B e n z o [ i ] f l u o r a n t h c n c  is a sol i d  in t he  f o r m  o f  co l o r l e s s  needl es .  It c a n  b e  i r r i t a t i ng  to the r e s p i r a t o r y  t ract ,  

s k i n  a nd  e yes .  Li ke  s o m e  o t h e r  P A H s  (po l y c y c l i c  a r o ma t i c  h y d r o c a r b o n s ) ,  b c n z o [ b ] f l u o r a n t h e n c  is a p o s s i b l e  
h u m a n  c a r c i n o g e n  a nd  m u t a g e n .  H a n d l e  wi t h  care!  W h e n  hea t ed  to  d e c o m p o s i t i o n .  be nzo [ 7 ; ] f l uo r a n t hene  wi l l  
e mi t  c a r b o n  m o n o x i d e  ( C O )  a n d  c a r b o n  d i o x i d e  ( C Oa ) .

P o t e n t i a l  H e a l t h  E f fe c t s
P r i m a r y  E n t r y  R o u t e s :  Inh a l a t i o n ,  i nges t i on ,  sk i n  a nd / o r  e ye  c o n t a c t / a b s o r p t i o n  
T a r g e t  O r g a n s :  Eyes ,  skin,  r e s p i r a t o ry  s y s t e m,  gas t r o i n t es t i na l  ( G l )  s y s t e m,  b l o o d ,  l iver,  k id n e ys  
A c u t e  E f f e c t s

I n h a l a t i o n :  I r r i t a t i on  m a y  res u l t  f r o m  inha l a t i on  o f  b e n z o [ b J f l u o r a n l h e n e  d u s t  o r  f umes .

E y e :  C o n t a c t  m a y  resul t  in i r r i t at ion.
S k i n :  Co n t a c t  m a y  c a u s e  i r r i tat ion.
I n g e s t i o n :  N o n e  r epor t ed .

C a r c i n o g e n i c i t y :  I A R C  l is ts  b c n z o [ b ] f l u o r a n t h c n e  as G r o u p  2B ( P o s s i b l y  C a r c i n o g e n i c  to H u m a n s ) ;  E P A ,  132 

( P r o ba b l e  H u m a n  C a r c i n o g e n ,  wi t h  s u f f i c i en t  e v i d e n c e  f r om a n i ma l  s t ud i e s ) ;  M A K ,  A 2  ( U n m i s t a ka b l y  

c a r c i n o ge n i c  in a n i m a l  e x p e r i m e n t a t i o n  on ly) ;  N T P ,  2B ( R e a s o n a b l y  a n t i c i p a t e d  to be a c a r c i n o g en ,  wi th  
suf f i c i en t  e v i d e n c e  o f  c a r c i n o g e n i c i t y  f r om s t ud i e s  in e xp er i m e n t a l  a n i m a l s ) ;  a n d  A C G 1 1 !, T L V  AT C' iy p e r n  d  hi  r-n 
c a r c i nogen ) .  O S H A  d o c s  no t  list bc nzof f e j f l uor an t l i cnc  as  a c a r c i nogen .

M e d i c a l  C o n d i t i o n s  A g g r a v a t e d  b y  L o n g - T e r m  E x p o s u r e :  N o n e  r e p o r t e d

C h r o n i c  Ef f e c t s :  A l t h o u g h  the re  is no  d i r ec t  e p i d e m i o l o g i c a l  e v i d en ce  l i n k i n g  b c n z o [ E ) f l u o r a m h e n e  wi t h  c an c e r ,  it i s  f r e q u e n t l y  
a c o m p o n e n t  o f  m i x t u r e s  a s s o c i a t e d  w i t h  h u m a n  c a nce r .  E p i d e mi o l o g i c a l  s t u d i e s  d e m o n s t r a t e  i nc r ea s ed  i n c i d e n c e  o f  c a n c e r  
( skin,  lung,  u r i n a r y  t ract ,  G l  s y s t e m )  wi t h  e x p o s u r e  to m i x e d  P A H s  a n d  s u b s t a n c e s  that  c o n t a i n  t hem.  C o a l  lur p i t c h  v o l a t i l e s  are 

r e po r t e d  to c a u s e  an e x c e s s  o f  b r onc h i t i s .  In a n i m a l  s t ud i e s ,  b c n z o f / i j f l u o r a m h e n c  ha s  b e e n  f ound  to be l u m o r i g e n i c  a n d  
mu t a g e n i c .

O t h e r :  A n i ma l  t e s t i ng  s u g g es t s  a s y n e r g i s m  ( c o m b i n e d  e f f ec t  g r e a t e r  t han  s u m  o f  p a n s )  o f  mu t a g e n i c i t y  b e t w e e n  
bcnzo[ / >] f l uor an t hc nc  and  o t he r  P A H s .
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I n h a l a t i o n :  R e m o v e  e x p o s e d  p e r s o n  to f r esh ai r  a nd  s u p po r t  b r e a t h i ng  a s  ne eded .

Eye Contact: D o not a l l o w v i c t im to rub  o r  k e e p  e y es  t i gh t l y  shut .  G e n t l y  lift e y e l i d s  a n d  f lush i m m e d i a t e l y  a nd  c o n t i n u o u s l y  

w i t h  f l o o d i n g  a m o u n t s  o f  wa t e r  for  at least  1 5 mi nu t e s .  C o n s u l t  a p h y s i c i an  o r  o p h t h a l m o l o g i s t  i f  pa in  a n d / o r  i r r i tat ion d e ve l op .  

Skin Contact: Q uickly  r e m o ve  c o n t a m i n a t e d  c lo t h i ng .  R i n s e  wi th  f l ood i ng  a m o u n t s  o f  w'atcr  for  at  least  1 5 mi n .  W a s h  e x p o s e d  

a r ea  wi t h  s o a p  a n d  w a t e r  For  r e d d e n e d  or  b l i s t e r ed  s k in ,  c onsu l t  a phys i c i an .

Ingestion: N e v e r  g i ve  a n y t h i n g  by  m o u t h  lo a n  u n c o n s c i o u s  o r  c o n v u l s i n g  p e r s on .  C o n t a c t  a p o i s o n  cont ro l  cen t er .  U n l e s s  the 

p o i s o n  c o n t r o l  c en t e r  a dv i s e s  o t h e rw i s e ,  h a v e  the co n sc io u s a n d  a lert p e r s on  d r i n k  I to 2 g l a s s e s  o f  w ater ,  t h e n  i nduce  

v o mi t i n g .
A fte r  f i r s t  a id , g e t  appropria te  in -p la n t, p a ra m ed ic , o r  c o m m u n ity  m ed ica l support.
Note to Physicians: T r ea t  o v e r e x p o s u r e  s y m p t o m a t i c a l l y  a nd  s uppor t i ve i y .  M e d i c a l  s u r v e i l l a n c e  m a y  be n e c e s s a r y  for h i g h  

e x p o s u r e s  ( s k i n ,  m o u t h ,  Gl ,  r e s p i r a t o r y  s ys t em) .

_________________________Section 5 - Fire-Fighting Measures ____________________
Flash Point: N o t  a p p l i c ab l e ;  p r o b a b l e  c o m b u s t i b l e  so l id  Autoignition Temperature: N o n e  r e por t e d .  G e n i u m
L E L :  N o n e  r e po r t e d .  U E L : N o n e  r epor t ed .
Flam mability Classification: Probable combustible solid
Extinguishing Media: U s e  wa t e r  s p ray ;  c a r b o n  d i ox i de ,  d r y  c he m i c a l  p o w d e r  o r  a p p ro p r i a t e  foam.
Unusual Fire or Explosion Hazards: None reported.
Hazardous Combustion Products: H ea t i ng  b c n z o [ h ] f l u o r a n l h e n e  to d e c o m p o s i t i o n  c a n  p r o d u c e  ca r bo n  

m o n o x i d e  ( C O )  a nd  c a r b o n  d i o x i d e  ( C O j ) .

Fire-Fighting Instructions: D o not r e l ease  r u n o f f  f r om fire c ont ro l  m e t h o d s  to s e w e r s  o r  w a t e r w a y s .
Fire-Fighting Equipment: B e c a u s e  fire m a y  p r o d u c e  t ox i c  t he r ma l  d e c o m p o s i t i o n  p r o d uc t s ,  wear a s e l f - c o n t a i n e d  b r e a t h i n g  

a p p a r a t u s  ( S C B A )  wi t h  a full f a c e p i ec e  o p e r a t e d  in p r e s s u r e - d e m a n d  or  p os i t i v e - p r e s su r e  mo de .

______________________ Section 6 - Accidental Release Measures_____________________

•  Spill /Leak Procedures: Not i f y  s a f e t y  p e r s o n n e l ,  i sola te  a r ea  and  d e n y  ent ry .  R e m o v e  s ou r c es  o f  i gn i t i on ,  a n d  p r o v i d e  m a x i m u m  
ve n t i l a t i on .

Small Spills: V a c u u m  or  car ef u l ly  s c o o p  up  ma t e r i a l  and  d e p o s i t  in s ca l ed  c on t a i ne r s .  A b s o r b  l i q u i d  c o n t a i n i n g  

benzo[ Z>] f l uoran t hene  wi th  ve r mi cu l i t e ,  ear th ,  s and  o r  s i m i l a r  mater i a l .
Large Spills
Containment: Di k e  fa r  a head  o f  l i quid  spi l l  f or  l ater  d i s pos a l .  Do not r e l ease  into s e w e r s  o r  w a t e r w a y s .
Cleanup: S t a y  u p w i n d  and have  c l e a n u p  p e r s on n e l  p r o t e c t  aga i ns t  i nha l a t i on  a nd  con t a c t .

Regulatory Requirements: F o l l o w  a p p l i c a b l e  O S H A  r e g u l a t i o n s  ( 2 9 C F R  1 910 . 120 ) .

_________________________ Section 7 - Handling and Storage_________ __________
Handling Precautions: A v o i d  dus t  i nha l a t i on ,  and  sk in  a n d  e ye  contact .  A v o i d  s u n l i g h t  e x p o s u r e  o f  c o n t a m i n a t e d  skin.  U s e  

o n l y  w i t h  v en t i l a t i o n  suf f i c i en t  to r e d u c e  a i r b o r n e  c o nc e n t r a t i o ns  as l ow as pos s i b l e .  W e a r  p r o t e c t i v e  g lo v e s ,  g o g g l e s ,  a n d  
c lo t h i n g  ( s e e  Sec .  S). K e e p  a w a y  f r o m  heat  a n d  igni t i on s ou r c e s .

Storage Requirements: Store  in t i ght ly  c lo s e d  c o n t a i n e r  in coo l ,  we l l - ve n t i l a t e d  a rea ,  a w a y  f r om heat ,  i gn i t i on  s ou r c e s  a n d  
i n c o m p a t i b l c s  ( s e e  Sec.  10). Pe r i od i ca l l y  i ns pec t  s t o red  ma t e r i a l s .

_________________Section 8 - Exposure Controls / Personal Protection________________
Engineering Controls: Work with bcnzo[/.)]fluoranthcnc only under an exhaust hood.
Ventilation: P r o v i d e  ge ne r a l  or  local  e x h a u s t  ve n t i l a t i on  s y s t e m s  to ma i n t a i n  a i r b o r n e  c o n c e n t r a t i o n s  as  l o w  a s  pos s i b l e .  Loca l  

e x h a u s t  ve n t i l a t i on  is p r e f e r r ed  b e ca u s e  it p r e ve n t s  c o n t a m i n a n t  d i s pe r s i on  into t he  w o r k  area  b y  c o n t r o l l i n g  it a t  i ts sou r ce .  
Administrative Controls: H a ve  e m p l o y e e s  w i t h  po ten t i a l  f o r  e xp o s u r e  s u b m i t  to p r c p l a c c m c n t  a nd  pe r i o d i c  iTtco i.;,: 

exa m in a tio n s  with e m p h a s i s  on  ora l  c av i t y  ( i n c l u d i n g  s p u t u m  c y t o l ogy) ,  r e s p i r a t o r y  t ract ,  sk in  ( c h r o n i c  d i s o r d e r s ,  l e s i ons ) ,  
b l o o d  ( c o m p l e t e  c oun t ) ,  b l a d d e r  a n d  k i d n e y s  (ur inal ys i s :  s pec i f i c  g ravi ty ,  a l b u m i n ,  g l u c o s e ,  m i c r o s c o p i c  e x a m i n a t i o n  o f  

s e d i m e n t ;  u r i n a r y  c y t o l ogy) .  R e p e a t  m e d i c a l  e x a m  o n  an a n n ua l  bas i s ,  o r  on  a s e m i - a n n u a l  bas i s  f o r  e m p l o y e e s  45  y e a r s  o r  o ld e r  
o r  wi t h  10 o r  m o r e  ye a r s  o f  e xp o s u r e  to p i t ch  volat i l es .  P e r i o d i ca l l y  i nspec t  l ab a t m o s p h e r e s ,  and  s u r f a c e s  sucl i  as  wa l l s ,  f loors,  

a n d  b e n c h e s  a n d  in t e r ior  o f  f ume  h o o d s  a nd  ai r  duc t s  for  c o n t a m i n a t i o n .  Pos t  a p p r o p r i a t e  s i gns  a n d  l abe l s  on  d o o r s  l e a d i n g  to 
a r e a s  w h e r e  b c n z o [ b ] f l u o r a n t h c n e  is used.

Respiratory Protection: Seek p r o f e s s i o n a l  a d v i c e  pr ior  to r e s p i r a t o r  s e l ec t i on  and  use.  Fo l l ow  O S H A  r e s p i r a to r  r e g u l a t i o n s

•  ( 29  C F R  I 910. 1  34)  and ,  i f  n e ce s sa r y ,  w e a r  a M S H  A / N l O S H - a p p r o v c d  r e spi r a tor .  S e l ec t  r e s p i r a t o r  ba s e d  on  its su i t ab i l i t y  to
I p ro v i d e  a d e q u a t e  w o r k e r . p r o t e c t i o n  for  g i v e n  w o r k i n g  c on d i t i o n s ,  level o f  a i r b o r n e  c o n t a m i n a t i o n ,  a nd  p re s e n c e  o f  s u f f i c i e n t

o x y g e n .  F o r  a n y  d e t e c t a b l e  c o n ce n t r a t i o n  ( o f  coal  tar p i t ch  vo l a t i l e s )  use  S C B A  wi th  ful l  f a cep i ec e  o p e r a t e d  in p r e s s u r e - d e m a n d
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or  o t h e r  pos i t i ve  pres sure  m o d e ,  o r  s u p p l i c d - n i r  r e sp i r a to r  wi th full f a c e p i e c e  o p e r a t e d  in p r e s s u r e - d e m a n d  or  o t h e r  p os i t i v e  

p r e s s u r e  m o d e  in c o m b i n a t i o n  w i t h  a u x i l i a r y  S C B A  o p e r a t ed  in p r e s s u r e - d e m a n d  or  o t he r  pos i t i ve  p r e s s u r e  i node ,  e s c a p e ,  a i r  

p u r i f y i n g  full  face  r e s p i r a t o r  ( ga s  m a s k )  wi t h  a ch i n - s t y l c  o r  a f ront -  o r  b a c k - m o u n t e d  o r gan i c  vapo r - c an i s t c r  a n d  w i t h  a ful l  

f a c e p i e c e  a nd  a funic or  h i g h - e f f i c i e n c y  fi l ter ,  o r  e s c a p e - t y p e  S C B A ,  W arn ing! A ir-purify ing  respirators do  n o i p ro te c t w o rkers  
in o xyg en -d e fic ien t a tm ospheres. I f  r e s p i r a t o r s  a r e  used,  O S H A  r equ i r e s  a w r i t t e n  r e s p i r a t o r y  p ro t ec t i on  p r o g r a m  t ha t  i n c l u d e s  at 

l east :  me d i c a l  cer t i f i ca t i on,  t r a i n i ng ,  f i t - t es t ing,  p e r i o d i c  e n v i r o nm e n t a l  m o n i t o r i n g ,  ma i n t e na n c e ,  i nspec t ion ,  c l e a n i n g ,  a n d  

c o n v e n i e n t ,  sani tary'  s t o r a ge  areas .

P r o t e c t i v e  C l o t h i n g / E q u i p m e n t :  W e a r  c h e m i c a l l y  p ro t ec t i ve  g l ove s ,  b oo t s ,  a p r o n s ,  a nd  g a un t l e t s  to p r e v e n t  s k i n  c o n t a c t .  W e a r  

s p l a s h - p r o o f  c h e m i c a l  s a f e t y  g o g g l e s ,  a n d  face  s h i e l d  (8- inch m i n i m u m ) ,  p e r  O S H A  e ye-  and  f ac e - p r o t ec t i on  r e g u l a t i o n s  
( 2 9  C F R  1910. 133) .  C o n t a c t  l ens e s  a r c  not  e y e  p ro t e c t i ve  devices .  A p p r o p r i a t e  e ye  p r o t e c t i o n  m u s t  be  w o r n  i n s t e ad  of,  o r  in 

c o n j u n c t i o n  wi t h  contac t  l enses .

S a f e t y  S t a t i o n s :  M a k e  e m e r g e n c y  e y e w  ash  s t a t i ons ,  s a f e t y / q u i ck - d r c n c h  s h o w e r s ,  a nd  w a s h i n g  faci l i t ies  a v a i l ab l e  in  w o r k  area .

C o n t a m i n a t e d  E q u i p m e n t :  S e p a r a t e  c o n t a m i n a t e d  w o r k  c l o t he s  f r om s t r ee t  c lo thes .  L a u n d e r  be f or e  reuse.  R e m o v e  this  m a t e r i a l  
f r om y o u r  s h o es  and c l ean  p e r s o n a l  p ro t e c t i v e  e q u i p me n t .

C o m m e n t s :  N e v e r  eat ,  d r ink ,  o r  s m o k e  in w o r k  areas .  Pr ac t i ce  g o o d  p e r s o n a l  h yg i e n e  a f t e r  u s i ng  this  mater ia l ,  e s p e c i a l l y  b e f o r e  
ea t i ng ,  d r i n k i ng ,  s mo k i n g ,  u s i n g  t he  toi let ,  o r  a p p l y i n g  cos me t i c s

Section 9 - Physical and Chemical Properties
P h y s i c a l  S t a t e :  Sol id W a t e r  S o l u b i l i t y :  0 . 0 0 12  m g / L
A p p e a r a n c e  a n d  O d o r :  C o l o r l e s s  n e e d l e s  M e l t i n g  P o i n t :  334 . 4  °F (168  CC)

V a p o r  P r e s s u r e :  5 x 10*7 m m  H g  at  68 °F  ( 2 0  ° C )  I l e n r y ’s L a w  C o n s t a n t  ( I I ) :  1.38 x 1CM a t m - m ’V m o l e ,
F o r m u l a  W e i g h t :  2 5 2 . 32  e s t i m a t e d

O t h e r  S o l u b i l i t i e s :  9 5 %  e t h a no l :  <1 m g / m L  at 66 °F  ( 19 °C);  O c t a n o l / W a t e r  P a r t i t i o n  C o e f f i c i e n t :  l og  K ow =  6 .1 24

a c e to ne :  10 - 50  m g / m L  at  66 ° F ( I 9  °C) ;  b e nz e n e :  s l i ght ly  Soi l  S o r p t i o n  C o e f f i c i e n t  ( l og  K oc): 5.88,  e s t i m a t e d
s o l u b l e ;  D M S O :  10-50 m g / m L  at  66 °F  ( 19  °C) .

Section 10 - Stability and Reactivity
S t a b i l i t y :  B c n z o [ 6 ] f l u o r a n t h cn c  is s t ab l e  at r o o m  t e mp e r a t u r e  in c l ose d  c o n t a i n e r s  u n d e r  no r ma l  s t o r age  a n d  h a n d l i n g  c o n d i t i o n s .  

P o l y m e r i z a t i o n :  H a z a r d o u s  p o l y m e r i z a t i o n  c a n n o t  occur .
C h e m i c a l  I n c o m p a t i b i l i t i e s :  I n c l u de  s t r o n g  o x i d i z i n g  agent s .

C o n d i t i o n s  t o  A v o i d :  Heat ,  s u n l i g h t .

H a z a r d o u s  D e c o m p o s i t i o n  P r o d u c t s :  T h e r m a l  ox i d a t i v e  d e c o m p o s i t i o n  o f  b e n z o [ / t ] f l u o r a n t h c n e  wi l l  p r o d uc e  c a r b o n  m o n o x i d e  

( C O )  a nd  ca r bo n  d i o x i d e  ( C O 2).

Section 11- Toxicological Information
Toxicity Data:*

T u  m o r i g e n i c i t y :

Rat ,  imp l a n t :  5 m g / k g  p r o d u c e d  t oxi c  e f f ec t s :  t u m o r i g c n i c  - e q u i v o c a l  t u m o r i g e n i c  a ge n t  b y  R T E C S  cri t er ia ;  l u n g s ,  t ho r a x ,  
o r  r e s p i r a t i on  - t umor s ;  t u m o r i g e n i c  - t u m o r s  at  s i te o f  appl i ca t i on .

M o u s e ,  skin:  88 n g / k g / 1 2 0  w e e k s  i n t e rm i t t e n t l y  p r o d u c e d  toxic e f f ec t s :  t u m o r i g e n i c  - c a r c i no g e n i c  b y  R T E C S  c r i t e r i a ;  s k i n  
a n d  a p p e n d a g e s  - t umor s ;  t u m o r i g e n i c  - t u m o r s  at si te o f  app l i ca t i on .  . '

M o u s e ,  skin:  72 m g / k g / 6 0  w e e k s  i n t e r mi t t en t l y  p r o d u c e d  toxic  ef fec t s :  t u m o r i g e n i c  - e qu i v o c a l  t u m o r i g e n i c  a g e n t  by  

R T E C S  cri t er ia ;  skin a nd  a p p e n d a g e s  - t u m o r s ;  t umor i gcn i c  - t u m o r s  at  s i t e  o f  app l i ca t i on .

M o u s e ,  skin:  4 0 37  p g / k g / 2 0  d a y s  interr r i i t t enl ly p r o d u c e d  toxic e f f ec t s :  t u m o r i g e n i c  - equ i v o c a l  t u mo r i g en i c  a g e n t  by 
R T E C S  cri t er i a ;  skin a nd  a p p e n d a g e s  - t u mo r s .

G e n e t i c  Ef f e c t s :
H u m a n ,  l y m p h o c y t e  cel l s:  55  p g / L  p r o d u c e d  mu t a t i on .

Rat ,  in t r apc r i t onca l :  100 m g / k g  r e s u l t ed  in D N A  adduc-ts.
Rat ,  in t r ape r i l onca l :  100 m g / k g  i n d uc e d  s i s t e r  c h r o m a t i d  e xc hange .

H a ms t e r ,  l ung  cel l s:  100 p g / L  p r o d u c e d m o r p h o l o g i c a l  t r a ns f o r ma t i on .

*Scc  NIOSH,  RTECS (C U I4 0 0 0 0 0 ). for additional toxicity'data.

Section 12 - Ecological Information
E c o t o x i c i t y :  E v i de n c e  s u g ge s t s  tha t  P A H s  in lake bo t t o m s ed im e n t s  m a y  c a u s e  t u m o r s  in fish

E n v i r o n m e n t a l  F a t e :  B e n zo [ t » J f l uo r a n t h cn e  has  a l o w  v a po r  p r e s s u r e  a n d  H e n r y ’s L a w  C ons t an t ,  a nd  wil l  not r e a d i l y  e v a p o r a t e  
f r om w a t e r  or  soi l .  In s u r f ace  w a t e r ,  it wi l l  p a r t i t i on  f r om the w a t e r  c o l u m n  to s u s p e n d e d  s ed i men t s .  L i mi t e d  b i o c o n c e n t r a t i o n
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in a q u a t i c  o r g a n i s m s  m a y  occur  ( p o i y c h a e i c  w o r m s ,  B C F  * 9 . 1 ) ;  h owe v e r ,  Fish h a v e  a n  e n z y m e  ( m i c r o s o m a l  ox i da s e )  c a p a b l e  
o f  r a p i d l y  m e t a b o l i z i n g  PAHs.

E n v i r o n m e n t a l  D e g r a d a t i o n :  Pho t o l y s i s ,  p h o t o - o x i d a t i o n ,  and  vola t i l i za t i on  o f  d i s s o l v e d  b e n z o [ / > ) f l uo r a n t hene  m a y  occur ,  but  

a d s o r p t i o n  to  s u s p e n d e d  s ed i men t s  is e x p e c t e d  to i nhibi t  t hese  p rocess es .  Re l ea s e  to t he  soi l  m a y  r esul t  in s o m e  b i od e g r a d a t i o n .  

P h o t o l y s i s  is not  e xp ec t e d  to be s i g n i f i c an t  a f t e r  r e l e a se  to soil .  In t he  a t m o s p h e r e  it is l ikely to be  a d s o r b e d  to par t i cul a t e  

m a t t e r ,  a n d  wi l l  be  subjec t  to wet  a nd  d r y  d e p os i t i o n .  In t he  a t mo s p h e r e ,  b e i i z o [ / i ] f ! uo r a n t hcnc  wi l l  r a p i d l y  d eg r a d e  by r e a c t i o n  

w i t h  p h o l o c h e m i c a l l y  p r oduce d  h y d r o x y l  r a d i c a l s  ( h a l f  l ife 1.00 day) .

Soil Adsorption/Mobility: A high Ko c  i n d i c a t e s  s i gn i f i c a n t  s o r p t i o n  and low m o b i l i t y  in the soi l  c o l u m n .

Section 13 - Disposal Considerations
Disposal: B cn z o[ / t ] f l u o r an t h e n c  is a g o o d  c a n d i d a t e  for  r o t a r y  ki ln i nc inera t ion.  C o n t a c t  y o u r  s u p p l i e r  or  a l i censed  c o n t r a c t o r  

f o r  d e t a i l e d  r e c o m m e n d a t i o n s .  Fo l l ow  a p p l i c a b l e  Federa l ,  s tate,  a n d  local  r egu l a t i ons .

Section 14 - Transport Information
D O T  T r a n s p o r t a t i o n  D a ta  (49 C F R  1 7 2 .1 0 1 ):

Quantity LimitationsPackaging Authorizations
a) Exceptions: 173.155
b) Non-bulk Packaging: 173.213
c) Bulk  Packaging: 173.240

Shipping Name: Env i r o n me n t a l l y  

h a z a r d o u s  s u bs t a n c es ,  sol id,  n.o. s  *
Shipping Symbols: - 
Hazard Class: 9 
ID  No.: U N 3 0 7 7  
Packing Group: 111 
Label: C l a s s  9 
Special Provisions (172.102): 8, B5 4  

* I f  in a quant i ty in one package which equal s  or exceeds  rhc final reportable quantity o f  1 lb (0.454 kg)

a) Passenger, A ircraft, or Railcar: N o  l imi t
b) Cargo A ircraft Only: N o  l imi t

Vessel Stowage Requirements 
a) Vessel Stowage: A 
l>) Other: -

Section 15 - Regulatory Information
E P A  Regulations:

L i s t e d  a s  a R C R A  Ha za r d o u s  Was t e  ( 4 0  C F R  2 6 1 . 3 3 )
R C R A  H a z a r d o u s  W a s t e  Numbe r :  F 0 3 9

L i s t e d  as  a C E R C L A  Ha z a r dous  S u b s t a n c e  ( 4 0  C F R  3 02 . 4 )  spec i f i c  pe r  (2) C W A  S e c t i o n  3 07 ( a )  
C E R C L A  Fi na l  R e p o r t a b l e  Quan t i t y  ( R Q ) :  1 lb ( 0 . 454  kg)

L i s t e d  as  a S A R A  T o x i c  Ch emi ca l  ( 4 0  C F R  3 7 2 . 65 )

S A R A  E H S  ( E x t r e m e l y  H a za r d o u s  S u b s t a n c e )  ( 40  C F R  355) :  N o t  l is ted

O S H A  Regulations:
L i s t e d  a s  a n  A i r  C o n t a mi n a n t  (29  C F R  1 91 0 . 1 0 0 0 ,  T a b l e  Z - l  as  oil mis t ,  m i n e ra l )

Section 16 - Other Information
References: 1 , 7 3 ,  103,  1 3 6 , 2 0 9 , 2 1 6 , 2 1 7 , 2 2 3 , 2 3 0 , 2 3 2

Prepared B y .................
Industrial Hygiene Revier 
M edical R e v ie w ...........

H M  S p l i e t h o f f ,  M S  
. S G i l s o n ,  C I H  

. G  K e l a f a n t ,  M D

D isc la im e r: Judgm ents as to the suitability o f inform ation herein for the purchaser's purposes are necessarily lire purchaser’s responsibility'. Although 
reasonable care has been laken in the preparation o f  such information, Genium  Publishing Corporation extends no warranties, makes no representations, and 
assumes no responsibility as to the accuracy or su itab ility  o f  such information for application to the purchaser’s intended purpose or for consequences o f its use.

Pane- 4 o f  4 i! use i-r rep ro d u ctio n  w i'rlm yi the p u b iif -iic rs  tn>is.-:ic;> is  priM tiH iio.l.
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Section 1 - Chemical Product and Company Identification 51

Product/Chemical Name: C h r y s e n e  

Chemical Formula: C|gH |2

C A S  N u m b e r :  2 1 8 - 0 1 - 9

Synonyms: 1,2-benzophcnanthrene; benzo(a)phcnanthrene; bcnz(o)phcnanthrcne; 1,2-benzphenanthrenc; 1,2,5,6- 
d ib e n z o n a p h t l i a l e n c

Derivation: Di s t i l l ed  f r om coa l  tar,  c o a l  tar  p i t ch .  A smal l  a m o u n t  is p r o d u c e d  f r om the  d i s t i l l a t i on  o r  p y r o l ys i s  o f  m a n y  f a t s  a nd  
oi ls .  B y  h e a t i n g  h y d r o g e n  a nd  a ce t y l e n e .  C h r y s e n e  is not  p ro d u c e d  c o m m e r c i a l l y  in the  U.S.  ( e xc e p i  as  a l a b o r a t o r y  r e s e a r c h  
c he m i c a l ) .

General Use: Us e d  in o r g a n i c  s yn t h e s i s ;  a s  a r e s ea r c h  c h e m i ca l  O c c u r s  in c i ga r c r t c  s m o k e .

Vendors: C o n s u l t  the latest  C h em ica l W eek B u y e r s ' Guide. O-’i

Section 2 - Composition / Information on Ingredients

O SH A  P E L *
8- h r T W A :  0.2 m g / m 3

A C G IH  t l v
C oa l  tar  p i t ch  vola t i l es ,  as  b e n z e n e  

s o l ub l e s :  S- hr  T W A :  0.2 m g / m 3 
•These  specific exposure limits may  also be appl ied to lhe total concentrat ion of  benzene  soluble coal  lar pitch volatiles.

N IO SH  R L E *
C y c l o h c x a n c - c x  t rac table  f r ac t i on

) 0 - h rT V V A :  0.1 m g / m 3
C ar c i n o g e n :  l owes t  feas ib l e  c o n c e n t r a t i o n

ID EM  Level
As  coal  lar p i l c h  vola t i l es :  80  m g / m 3

D L G  ( G e r m a n y )  M A K
N o n e  e s t a b l i s h e d

Section 3 - Hazards Identification
A N S I Signal W ord : Ca u t i on

☆  E m ergency  Overview ☆ ☆ ☆ ☆ ☆
C h r y s e n e  ex i s t s  as  co l o r l e s s  to wh i t e  c ry s t a l s  w i t h  r c d d i s h - b l u c  f l u o r e s c e n c e .  T h i s  p o y c y c l i c  a ro ma t i c  
h y d r o c a r b o n  ( P A H )  is o f t e n  p r e s e n t  in m i x t u r e s  o f  P A H s .  M a y  be i r r i t a t i ng  to skin,  eyes ,  a n d  r e s p i r a t o r y  
s y s t e m.  It m a y  be  a bs o r be d  t h r o u g h  t he  skin.  A n i m a l  d a t a  indicate  that  c h r y s e n e  m a y  be c an c c r - c a u s i n g  in 

h u m a n s .  H a n d l e  w i t h  care.  C h r y s e n e  is c o m b us t i b l e .

h m ix
H 2* 
F  1 
R  0 

P P E t
*C'hronic
Effects 

tsec. 8

Potential Health Effects
Prim ary Entry Routes: Sk i n  a b s o r p t i o n  
Target Organs: Eyes ,  skin,  r e s p i r a t o r y  s y s t e m

N ote: There, is no hum an ev id en ce  a va ila b le  f o r  the  acute health  effects o f  ch rysen e  alone. There is, how ever, 
co n siderab le  da ta  ind ica ting  th a t ii is ca rc in o g en ic  in humans. B a sed  on the ch em ica l p ro p e rtie s  o f  chrysene, as 
a p o ly n u c le a r  a rom atic  hydrocarbon , the  fo llo w in g  acute effects m ay occur.

Acute Effects 
Inhalation: May cause irritation.
E v e : .  M a y  c au s e  i rr i tat ion.

Skin: M a y  c a u s e  i rr i tat ion o r  be  a b s o r b e d .
Ingestion: N o n e  r epor t ed .

Carcinogenicity: I A R C  lists c h r y s e n e  as  G r o u p  3 ( No t  c l a ss i f i ab l e  as to c a r c i n o g e n i c i t y  to h um a n s ) :  O S H A ,  X t C a r c i n o g e n  

defined with no further categorization); E P A.  132 (Probable human carcinogen; suffrctou : fr> . xa .-s.
i n a de qu a t e  e v i d e n c e  or no da t a  f r om e p i d e m i o l o g i c  s t udi es ) ;  T L V ,  A3  ( A n i m a l  c ar c i no g en ) ;  M A K ,  A 2  ( U n m i s t a k a b l y  

c a r c i n o g e n i c  in a n i m a l  e x p e r i m e n t a t i o n  o n l y ) ,  N f P ,  1 ( K n o w n  to b e  a c a r c i n o g e n ) ;  a nd  N I O S H ,  X ( C a r c i n o g e n  d e f i n e d  w i t h  
no  f u r t he r  c a t egor i za t i on) .

Medical Conditions Aggravated by Long- Term Exposure: N o n e  r e po r t ed .

Chronic Effects: A ni m a l  da t a  i nd i c a t e  that  c h r o n i c  e x p os u r e  to c h r y s e n e  a nd  o t h e r  coal  tar p i t ch  vo l a t i l e s  p r o b a b l y  c a u s e s  

cance r .  M a y  a l so  c au s e  r es p i r a t o r y ,  s k in ,  o r  e ye  i rr i tat ion;  c ough ,  b r onch i t i s ,  p h o t o s en s i t i v i t y ,  "coal  far wa r t s "  ( p r e n a n c e r o u s  

l es i ons  e n h a n c e d  by U V  l ight  e x p o s u r e ) ,  e r y t h e m a  ( skin inflammation), d e r m a l  burns ,  a c n e i f o m i  l es ions ,  h e m a t u r i a  ( b l o o d  in 
ur ine) .  M a y  a l t e r  gener i c  ma t e r i a l .  E x p o s u r e  to P A H ’s is b e l i e ved  to c a u s e  l e u k o p l a k i a  ( p r e c a n c c r o u s  p a t c h es  on  t h e  t o n gu e ) ,  
Up a nd  ora l  c av i t y  c ance r s ,  a nd  b l a d d e r  cance r .
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Inhalation: R e m o v e  e x p o s e d  pe r s on  to f r esh a i r  a n d  s u p p o r t  b r ea t h i ng  as needed .

Eye Contact: D o not a l l o w  vi c t im to rub  o r  k e e p  e yes  t i ght ly  shut .  G e n t l y  lift e y e l i d s  a n d  f lush  i m m e d i a t e l y  a n d  c o n t i n u o u s l y  

w i t h  f l o o d i n g  a m o u n t s  o f  wa t e r  for  at '  least  15 mi n .  Co ns u l t  a ph y s i c i an  o r  o p h t h a l m o l o g i s t  i f  pain,  i rr i tal ion.  swe l l i mi .  o r  
p h o t o p h o b i a  persis t .

Skin Contact: Q uickly  r e m o v e  c o n t a m i n a t e d  c l o t h i ng .  R i ns e  wi th f l ood i ng  a m o u n t s  o f  w a t e r  for  at least  15 mi n .  W a s h  e x p o s e d  
a r e a  w i t h  s o a p  a n d  water .  F o r  r e d d e n e d  o r  b l i s t e r e d  s k in ,  consu l t  a phys i c i an .

Ingestion: N e v e r  g ive  a n y t h i n g  b y  m o u t h  to a n  u n c o n s c i o u s  o r  c o n v u l s i n g  pe r s on .  C o n t a c t  a p o i s on  con t r o l  cent er .  U n l e s s  t he  

p o i s o n  c on t r o l  c en t e r  a d v i s e s  o t h e r wi s e ,  h a v e  t he  consc io u s and  a lert p e r s on  d r i n k  I to 2 g l a s s e s  o f  wa ter ,  t hen  i n duce  

v o m i t i n g .
A fte r  f i r s t  a id , g e t a p p ropria te  in -p la n t, p a ra m e d ic , or c o m m u n ity  m ed ica l su p p o rt.
Note to Physicians: F o r  h i g h  e xp o s u r e s ,  m e d i c a l  s u r v e i l l a n c e  (skin,  m o ut h ,  G l  t r ac t ,  r e s p i r a t o ry  s y s t e m )  m a y  b e  n e c e s s a r y

________________________ Section 5 - Fire-Fighting Measures_________________
Flash Point: Not  a p p l i c ab l e ;  c o m b u s t i b l e  s o l i d  Genium
Autoignition Temperature: N o ne  r epo r t ed .

L E L :  N o n e  repor t ed .
E E L :  N o n e  r epor t ed .
Elam m ahility Classification: C o m b u s t i b l e  s o l i d  
Extinguishing Media: Us e  water s p r a y ,  c a r b o n  d i ox i de ,  d ry  c h e m i c a l  p o w d e r  or  a p p r o p r i a t e  foa m.
Unusual Fire or Explosion Hazards: N o n e  r epo r t ed .

Hazardous Combustion Products: A c r i d  s m o k e  a nd  f umes ,  i nc l ud i ng  c a r b o n  m o n o x i d e  a nd  c a r b o n  d ioxide .
Fire-Fighting Instructions: Do not r e l e a s e  r u n o f f  f r om fire c ont ro l  m e t h o d s  t o  s e w e r s  o r  w a t e r w a y s .

Fire-Fighting Equipment: B e c a u s e  f i re m a y  p r o d u c e  t oxi c  t he rmal  d e c o m p o s i t i o n  p r o d u c t s ,  w e a r  a s e l f - c on t a i ned  b r e a t h i n g  

a p p a r a t u s  ( S C B A )  wi t h  a full  f a c e p i ec e  o p e r a t e d  in p r c s s u r c - d c m a n d  or  p o s i t i v c - p r c s s u r e  m o d e .

_____________________ Section 6 - Accidental Release Measures____________________
Sp ill / Leak Procedures: Not i f y  s af e ty  p e r s o n n e l ,  e va c ua t e  all u n n e c e s s a r y  p e r s o n n e l ,  r e m o v e  he a t  and  igni t i on  sources .  I s o l a t e  

a n d  v e n t i l a t e  area ,  d e n y  ent ry ,  s t ay u p w i n d .  T a g  c on t a i n e r  as de f e c t i ve  a n d  r e tu rn  to  s up p l i e r .  U s e  s p a r k - p r o o f  t oo l s  a nd  
e x p l o s i o n - p r o o f  e q u i p me nt .

Small Spills: D o not s we e p !  Ca r e f u l l y  s c o o p  u p  o r  v a c u u m  (wi th a U E F A  fi l ter).  A b s o r b  l iquid spi l l  wi t h  an inert ,  
n o n c o m b u s t i b l e  a b so r b e n t  such  as s a n d  o r  v e nn i c u l i t c .

Large Spills
Containment: L a r g e  spi l l s  o f  c h r y s e n e  a r e  u n l i ke l y .  Do not. re l ease  into s e w e r s  o r  w a t e r w a y s .

Regulatory Requirements: Fo l l ow  a p p l i c a b l e  O S H A  r egu l a t i ons  (29  C F R  1910 . 12 0 ) .

_________________________ Section 7 - Handling and Storage_______________________
Handling Precautions: A v o i d  dus t  i n h a l a t i o n  a n d  sk i n  a nd  e ye  con tac t .  U s e  o n l y  w i t h  a d e q u a t e  ve n t i l a t i on  to  m a in t a i n  

c o n c e n t r a t i o n s  at n o n h a z a r d o u s  l eve l s  ( s e e  Sec .  2).  W e a r  pe r s ona l  p r o t ec t i ve  c lo t h i n g  a n d  e q u i p m e n t  to p r e v e n t  con t a c t  w i t h  
s k i n  a n d  e y e s  ( see  Sec.  8 ). P r ac t i ce  g o o d  p e r s o n a l  h y g i e n e  p r o c e d u re s  to p r e ve n t  i n a d v e r t e n t l y  i nge s t i ng  this ma t e r i a l .  *  

Storage Requirements: Stor e  in t i gh t l y  c l o s e d  c on t a i n e r s  in a cool ,  well-vcntilatcd a re a  a w a y  f r om heat ,  i gn i t i on  s o u r c e s ,  a n d  
i n c o m p a t i b l e s .

________________ Section 8 - Exposure Controls / Personal Protection______ .________
Engineering Controls: W h er e  f eas ib l e ,  e n c l o s e  o pe ra t i o n s  to avo i d  dus t  d i s p e r s i o n  i n t o  t he  w o r k  area.  Ven t i l a t e  at the si te o f  

c h e m i c a l  r e l ease .  T o  p r e v e n t  stat ic s p a r k s ,  e l e c t r i c a l l y  g ro u n d  a nd  bon d  all c o n t a i n e r s  a n d  e q u i p me nt .

Ventilation: P r o v i d e  gener a l  or  local  e x h a u s t  v e n t i l a t i on  s y s t e m s  to ma i n t a i n  a i r b o r n e  c o n c e n t r a t i o n s  beiow O S H A  P E L  ( s e e  
See .  2).  Lo c a l  e x ha u s t  vent i l a t i on  is p r e f e r r e d  b e c a u s e  it p r e ve n t s  c o n t a m i n a n t  d i s p e r s i o n  into t he  w o r k  area  b y  c on t r o l l i n g  it at 

i t s  sou r ce .

Administrative Controls: Ed u c a t e  w o r k e r s  a b o u t  t he  heal t h  and s af e ty  h a z a rd s  a s s o c i a t e d  wi t h  this  mater i a l .  T r a i n  in work 
p r a c t i c es  w h i c h  m i n i m i z e  e xposur e .  C o n s i d e r  p r e p l a c c m c n t  and  pe r iodi c  m e d i c a l  e x a m s  w i t h  e m p h a s i s  o n  t he  skin and  l u ng s .
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Respiratory Protection: S ee k  p r o f e s s i o n a l  a dv i c e  p r i o r  to respi ra tor  s e l ec t i on  a n d  use.  Fo l l ow O S H A  r e s p i r a t o r  r e g u l a t i o n s  

( 2 9  C F R  19 10 . 1 3 4 )  and,  i f  neces sa ry ' ,  w e a r  a M S I  IA/NI  O S  H- a p p ro ve d  r e s p i r a t o r .  A i r  p u r i f y i ng  r e s p i r a t o r s  m a v  b e  a d e q u a t e  for  

h a n d l i n g  s mal l  a m o u n t s  o f  c h r y s e n e  in a l a bo r a t o r y  set t ing.  Foi un l i mi t ed  e x p o s u r e  r a nge s ,  w e a r  a prcssurc-dcmand, f u l l - f a c e  

S C B A .  Se l ec t  r e s p i r a t o r  b a se d  on  its s u i t a b i l i t y  lo p r ov i de  adequa t e  w o r k e r  p r o t e c t i o n  for g i ve n  w o r k i n g  c o n d i t i o n s ,  l eve l  o f  

a i r b o r n e  c o n t a m i n a t i o n ,  a nd  p r e s e n c e  o f  s u f f i c i e n t  o xy ge n .  For  e m e r g e n c y  o r  n o n r o u t i n c  o pe r a t i ons  ( c l e a n i n g  s p i l l s ,  r e a c t o r  

vess e l s ,  o r  s t o r a ge  t anks) ,  w e a r  a n  S C B A .  W arning! A ir-purify ing  re sp ira tors do  no t p ro te c t w orkers in o xyg en -d e fic ien t  
a tm o sp h e res . I f  r espi r a tor s  arc  u s e d ,  O S H A  r e q u i r e s  a wr i t t en  respiratory p r o t e c t i o n  p r o g r a m  that  i nc l udes  at l east :  m e d i c a l  

ce r t i f i c a t i on ,  t ra ining,  f i t - t es t ing,  p e r i o d i c  e n v i r o n m e n t a l  monitoring, m a i n t e n a n c e ,  i n s pec t i on ,  c l e an i n g ,  a n d  c o n v e n i e n t ,  
sani tary'  s t o r a g e  areas.

Protective Clothing/Equipment: W e a r  c h e m i c a l l y  p ro t ec t i ve  gloves ,  boo t s ,  a p r o n s ,  a nd  gaun t l e t s  to p r e v e n t  skin c o n t a c t .  W e a r  

p r o t e c t i v e  e y e g l as s e s  o r  c h e m i ca l  s a f e t y  g o g g l e s ,  pe r  O S H A  eye-  and  face-prolcction regulations ( 2 9  C F R  1910 . 133) .  C o n t a c t  
l en s e s  arc not  e ye  p ro t ec t i ve  d e v i c e s .  A p p r o p r i a t e  eye  p ro t e c t i on  m u s t  be  w o r n  i n s t e a d  of,  o r  in c o n j u n c t i o n  wi t h  c o n t a c t  l e n s e s .

Safety Stations: M a k e  e m e r g e n c y  e y e w a s h  s t a t i ons ,  safely/quick-drcnch s h o w e r s ,  a nd  w a s h i n g  faci l i t ies  av a i l a b l e  in w o r k  a rea .
Contaminated Equipment: S e p a r a t e  c o n t a m i n a t e d  w o r k  c lothes  f r om s t r e e t  c l o t h e s .  L a u n d e r  c l o t h i ng  s ep a r a t e l y  b e f o r e  'f-m-’e. 

R e m o v e  this  ma te r i a l  f r om y o u r  s h o e s  a nd  c l e a n  p e r s ona l  pro t ec t ive  e q u i p m e n t .

Comments: N e v e r  eat ,  d r ink ,  o r  s m o k e  in w o r k  a reas .  Pr ac t i ce  g oo d  p e r s o n a l  h y g i e n e  a f t e r  u s i ng  this ma t e r i a l ,  e s p e c i a l l y  b e f o r e  
ea t i ng ,  d r i nk i ng ,  s m ok i n g ,  u s i ng  t h e  t oi l e t ,  o r  a p p l y i n g  cosme t i c s .

Section 9 - Physical and Chemical Properties
Physical State: Sol id
Appearance and Odor: Co l o r l e s s  t o  wh i t e  r h o m b i c  p l a t es  

wi t h  r edd i s h - b l u e  f l uor es cence .

Vapor Pressure: 6.3 x l ( L 7 m m  H g ,  6 . 3  x l 0 ' y m m  H g  at 

68 ° F  ( 20  ° C)
Formula Weight: 228.28
Specific Gravity (H 20= I, at 4 °C ) :  1. 274 at 2 0  ° C/ 4  °C

Refractive Index: 2610
W ater Solubility: Ins o l ub l e  ( 0 . 0 0 1 8  m g / k g )

Other Solubilities: Sl i gh t l y  s o l ub l e  in 9 5 %  e l hano l ,  a c e t o n e ,  
c a r b o n  d i s u l f i d e ,  e t he r ,  glacial  ace t i c  acid.  So l ub l e  in hot  
bcri7.cne, t o l ue ne .

Boiling Point: 8 3 8  ° F  ( 4 4 8  °C) ;  s u b l i m e s  eas i l y  in a  v a c u u m  

Melting Point Range: 489 °F  ( 254  ° C)  to 4 9 6  °F  ( 2 5 8  °C )  
Henry’s Law  Constant (If): 9.4 x ! 0 8 
Octanol/Wafcr Partition Coefficient: log K olv =  5.61 to  5 91 
Ionization Potential (eV): 7. 59  ± 0 2

Section 10 - Stability and Reactivity
Stability: C h r y s e n e  is s t ab l e  at r o o m  t e m p e r a t u r e  in c l osed  conta iner s  u n d e r  normal s to r a ge  and h a n d l i n g  c on d i t i o n s .  
Polymerization: H a z a r d o u s  p o l y m e r i z a t i o n  c a n n o t  occur .

Chemical Incompatibilities: i n c l u d e  s t r o n g  o x i d i ze r s .

Conditions to Avoid: Av o i d  c o n t a c t  w i t h  c h e m i c a l  i n c ompa t i b l c s ,  heat  a nd  i g n i t i on  sources .

Hazardous Decomposition Products: T h e r m a l  ox i d a t i v e  d e c o m p o s i t i o n  o f  c h r y s e n e  c a n  p r o d uc e  acr id  s m o k e  a n d  f u m e s ,  
i n c l u d i n g  c a r b o n  m o n o x i d e  a nd  c a r b o n  d i o x i d e .

Section 11 - Toxicological Inform a tion

Acute Effects:
M o u s e ,  i n t r aper i l onea l ,  L D 5(): > 3 2 0  m g / k g  

M o u s e ,  skin,  T D [  0: 3 6 0 0  p g / k g  

Mutagenicity:
H u m a n ,  l y mp ho c y t e :  6 p m o l / L  p r o d u c e d  

mu t a t i on
Bac te r i a ,  5  lyphim uriunr. 5 m g / p l a t e  ( - S 9) 

p ro d u c e d  mut a t i on .

Toxicity Data:*

Tumorigenic Effects: ,r
M o u s e ,  skin,  3 6 0 0  m g / k g  for  30  w e e k s ,  i n t e rmi t t ent ;  t oxi c  e f f ec t s :  

t umor i gc n i c  - e q u i v o c a l  t u m o r i g e n i c  a ge n t  b y  R T E C S  c r i t e r i a ;  s k i n  a n d  
a p p en da g e s  - t umor s .

M o u s e ,  skin:  23  m g / k g ;  t ox i c  e f f ec t s :  t u m o r i g c n i c  - n e o p l a s t i c  by  R T E C S  
cri ter ia;  skin a nd  a p p e n d a g e s  - t umor s .

Genetic Effects:
Ha ms t e r ,  i n t r ape r i l one a l :  9 0 0  m g / 2 4  hr i n d . w c : . 7 uv- oko ' . un . i ' b i . ?  :J .
M o u s e ,  skin:  192 p m o l / k g  p r o d u c e d  D N A  adduci s .

See N IO S H . RTECS (GC 0700000), for additional tox icity data.

Section 12 - Ecological Information
Ecoloxicilv: A n u h a en a J lo s-a q u a e  (algae), 2 weeks, EC 35 growth: ± 0.002 mg/L. D aphnia  m agna  (crustaceans) 2 hr, i C 50: 1.9 
mg/L. K a n o p ip ien s  (amphibians), 24 hr, I..C50: >6.7 mg/l... N eum hcs d rc n a ceo d en ta ta  (fishes), 96 hr, LC 50: >i rng/L.
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Environm ental Fate: I f  released to wa t e r ,  it wi l l  a d s o r b  very s t r ong l y  to s e d i m en t s  and  pa r t i c u l a t e  ma t t e r ,  but  wi l l  not  

h y d r o l y z e  o r  a pp re c i a b l y  evapor a t e .  It wi l l  bioconccntrate in s pec i es  w h i c h  lack m i c r o s o m a l  o x i da s e .  C a l c u l a t e d  B CE :  4 , 230 ,  

K.ow i nd i c a t e s  b i o a c c u m u l a t i o n ,  w h i c h  cou l d  c au s e  food-cliain c o n ta mi n a t i o n ,  it wi l l  not  h y d r o l y z e  o r  a p p r e c i a b l y  e v a p o r a t e  

f r o m  soi l s  o r  su r f a ces .  T h e  e s t i ma t e d  b i o d c g r a da t i o n  ha l f - l i f e  in soil  is 7 years .

Environm ental Degradation: T h e  e s t i ma t e d  ha l f - l i f e  o f  a ny  ga s  p h a s e  in the  a t m o s p h e r e  is 1.25 h o u r s  as  a resul t  o f  r e ac t i on  

w i t h  photochcmically p r o du c e d  hyd r o x y l  radica l s .  It wi l l  be  s ubjec t  to n ea r - s u r f a ce ,  d i r ec t  p h o t o l y s i s  w i t h  a ha l f - l i f e  o f  4 . 4  

h o u r s  c o m p u t e d  for  e x p o s u r e  to s un l i gh t  at m i d - d a y  in m i d s u m m e r  at  l a t i tude 40® N.  I f  r e l e a s e d  to air,  it wi l l  be  s u b j e c t  to 

d i r e c t  p h o t o l y s i s ,  a l t h o u g h  ads o r p t i o n  to p a r t i c u l a t e s  m a y  af fect  the rate o f  this  process .

Soil Adsorption/Mobility: I f  r e l eased  to soil  it wi l l  be  e x p e c t e d  to a ds o r b  v e r y  s t r o n g l y  to  the  soi l  a n d  wi l l  not  be  e x p e c t e d  to 
l e a ch  a p p r e c i a b l y  to g r o u n dw a te r .

Section 13 - Disposal Considerations
Disposal: C o n t a c t  y o u r  s upp l i e r  o r  a l i c e n s e d  c o n t r a c t o r  for  de t a i l ed  r e c o m m e n d a t i o n s .  F o l l o w  a p p l i c a b l e  Federa l ,  s tate,  and  

loca l  r e gu l a t i o n s .  O n e  m e t h o d  is to d i s so l v e  or  mix  the ma t e r i a l  wi t h  a c o m b u s t i b l e  s o l v e n t  a nd  b u m  in ,;n I r i c i nua ' ho  . j,.:. -p.: 
w i t h  an a f t e r b u r n e r  a n d  scr ubber .

Container Cleaning and Disposal: H a nd l e  e m p t y  c o n t a i n e r s  c ar ef u l l y  as h a z a r d o u s  r e s id u e s  m a y  still  r e ma in .  T r i p l e  r inse 
c o n t a i n e r s  a n d  d i s p o s e  o f  wa sh  w a s t e w a t e r  ap p r o p r i a t e l y .

Section 14 - Transport In fo r ni a tion
P a c k a g i n g  Authorizations

a) Exceptions: 173.155

b) Non-bulk Packaging: 173.213
c) Bulk Packaging: 173.240

Shipping Name: E n v i r o n m e n t a l l y  

h a z a r d o u s  s u b s t a n c es ,  sol id,  n.o. s .*
Shipping Symbols: - 
Hazard Class: 9 

ID  No.: UN3077 
Packing Group: ill 
Label: C L A S S  9 
Special Provisions (172.102): 8, B 5 4  

* I f  in a quantity in one package w hich equals or exceeds the final reportable quantity (R Q )  o f  100 lb (45.4 kg)

Quantity Limitations
a) Passenger, A ircraft, or Railcar: N o  l imi t
b) Cargo A ircraft Only: N o  l imi t

Vessel Stowage Requirements
a) Vessel Stowage: A
b) Other: -

________________________Section 15 - Regulatory Information________________________
E P A  Regulations:

Li s t e d  a s  a R C R A  H a z a r d o u s  W a s t e  ( 4 0  C F R  261 . 33 )
R C R A  H a z a r d o u s  W a s t e  N um b e r :  U 0 5 0

Li s t e d  a s  a C E R C L A  H a z a r d o u s  S u b s t a n c e  ( 4 0  C F R  3 0 2 . 4 )  spec i f i c  pe r  (2)  C W A ,  Sec .  3 0 7 ( a ) ;  (4)  R C R A ,  See .  3001 
C E R C L A  Fina l  R e p o r t a b l e  Q u a n t i t y  ( R Q ) ,  100 lb ( 4 5 . 4  kg )
S A R A  T o x i c  C h e m i c a l  ( 40  C F R  3 72 , 65 ) :  N o t  Li s t ed

S A R A  E H S  ( E x t r e m e l y  H a z a r d o u s  S u b s t a n c e )  (40  C F R  355) :  N o t  l isted

O SH A  Regulations:
L i s t e d  as  an A i r  C o n t a m i n a n t  (29  C F R  19 1 0 . 1 0 00 ,  T a b l e  Z - l )

__________________________ Section 16 - Other Information____________________ A ■
References: 1 , 7 3 ,  103,  124,  136,  176,  1 9 0 , 2 0 8 , 2 0 9 , 2 1 6 , 2 1 7 , 2 2 2 , 2 2 3 , 2 3 0 , 2 3 2

P r e p a r e d  B y ............................................ S F l e m i n g ,  B 8 H M  Spl i e t hof f ,  M S
Industrial Hygiene Review ...........S G i l s on ,  C1H
Medical R ev iew .................................... G K e l a f an t ,  M D  I

!
D isc la im e r: Judgments as to the suitability o f  information herein for the purchaser’s purposes are necessarily the purchaser ' a responsibility. Although 
reasonable care has been taken in the preparation o f  such information, Genium  Publishing Coqjoration extends no warranties, makes no representations, and 
assumes no responsibility as to the- accuracy or suitability o f  such information for application to the purchaser’s intended purpose or for consequences o f  its use.
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INDENO(1,2,3-CD)PYRENE

CAS #: 193-39-5

RTECS: N K 9 3 0 0 0 0 0  

EIN ECS Number: 2 0 5 - 8 9 3 - 2  

Molecular Form ula: C , , H r  

Form ula  Weight: 2 7 6 . 3 4

Synonyms: lOENOt 1.2.3.CD)PYRENE; INDENOt I ,L.U /.’• )• RENE; INDENO( 1,2,3-C.D)PYRENE; 
INDENOPYRENE: IP; I,I()-(1.2-.PHENYLENE)PYRENE; i.l(MO-PHHNYl.ENF.)PYRENE; I.IO-(ORTHO- 
PHENYLENEJPYRENE; 2,3-O-PHENYLENEPYRENE; 2,3-ORTHO-PHENYLENHPYRENE; 2.3- 
PHENYLENEPYRENE; O-PHENYLENEPYRENE; ORTHO-PHENYLENEPYRENB 

Description: y e l l o w  p l a t e s  o r  n e e d l e s  

Use: r e s e a r c h  c h e m i c a l

Physical Properties
Boiling Point: 5 3 0  ° C  ( 9 8 6  ° F )

Freezing Point: 1 62 . 5  ° C  ( 3 2 4 . 5  ° F )  t o  164  ° C  ( 3 2 7 . 2  °F )

Vapor Pressure: 1.0 x l O  1 m m  H g  

W ate r  Solubility: 0 . 0 6 2  m g / L  W a t e r

| RTECS Toxicity Data _
Mutagenic: H a m s t e r  M o r p h o l o g i c a l  T r a n s f o r m a t i o n ;  C e l l  T y p e .  l u n g ;  Dose. 1 0 0  u g / L .  B a c t e r i a  - 

S Typhimurium M u t a t i o n s  in  M i c r o o r g a n i s m s ;  Dose: 3 u g / p l , i t e / 4 8 H  ( - S 9 ) .

Tumorigenic: R a t  R o u t e :  I m p l a n t ;  D o s e :  4 1 5 0  u g / k g ;  T o x i c  E f f e c t s :  T u m o r i g c n i c  - C a r c i n o g e n i c  

b y  R T E C S  c r i t e r i a ;  L u n g s ,  T h o r a x ,  o r  R e s p i r a t i o n  - T u m o r s ;  T u m o r i g e n i c  - T u m o r s  at  s i t e  o f  

a p p l i c a t i o n .  R a t  R o u t e :  I m p l a n t ;  D o s e :  2 0 7 5 0  u g / k g ;  T o x i c  E f f e c t s :  T u m o r i g c n i c  - C a r c i n o g e n i c  

b y  R T E C S  c r i t e r i a ;  L u n g s ,  T h o r a x ,  o r  R e s p i r a t i o n  - T u m o r s ;  T u m o r i g e n i c  - T u m o r s  at  s i t e  o f  

a p p l i c a t i o n .  R a t  R o u t e :  I m p l a n t ;  D o s e :  5 m g / k g :  T o x i c  E f f e c t s :  T u m o r i g e n i c  - E q u i v o c a l  

t u m o r i g e n i c  a g e n t  b y  R T E C S  c r i t e r i a ;  L u n g s ,  T h o r a x ,  o r  R e s p i r a t i o n  - T u m o r s ,  T u m o r i g e n i c  - 

T u m o r s  at  s i t e  o f  a p p l i c a t i o n .

Hazard Overviews
Carcinogenicity: I A R C  - G r o u p  2 B ,  P o s s i b l y  c a r c i n o g e n i c  lo  h u m a n s ;  N I O S H  - N o t  l i s ted;

N T P  - L i s t e d ;  A C G I H  - N o t  l i s t e d ;  O S H A  - N o t  l i s ted;  L P A  - C l a s s  B 2 ,  P r o b a b l e  h u m a n  

c a r c i n o g e n  b a s e d  o n  a n i m a l  s t u d i e s ;  M A K  - N o t  l i s ted

[Environmental
Environm enta l  Fate: I f  r e l e a s e d  t o  s o i l  it w i l l  s o r b  s t r o n g l y  ( e s t i m a t e d  K iic =  2 0 , 1 4 6 )  a n d  h e n c e  is 

n o t  e x p e c t e d  t o  l e a c h .  N o  i n f o r m a t i o n  w a s  f o u n d  a b o u t  v o l a t i l i z a t i o n  f r o m ,  h y d r o l y s i s  in,  or  

b i o d c g r a d a t i o n  in  s o i l .  R e l e a s e d  t o  w a t e r  it: w i l l  s o r b  s t r o n g l y  t o  s u s p e n d e d  p a r t i c u l a t e  m a t t e r ,  

b i o t a  a n d  s e d i m e n t s .  A l t h o u g h  t h e r e  is a h i g h  p o t e n t i a l  t o  b i o c o n c e n t r a t e  i n  m o s t  a q u a t i c  

o r g a n i s m s ,  it m a y  n o t  in f i s h  s i n c e  f i s h  c o n t a i n  m i c r o s o m a l  o x i d a s e ,  w h i c h  a l l o w s  polyaromatic 
h y d r o c a r b o n s  to b e  m e t a b o l i z e d .  N o  i n f o r m a t i o n  w a s  f o u n d  a b o u t  v o l a t i l i z a t i o n ,  p h o t o l y s i s ,  

h y d r o l y s i s ,  o r  biodegradation i n  w a t e r .  It  wi l l  p r o b a b l y  be  p e r s i s t e n t  in  t h e  a q u a t i c  e n v i r o n m e n t  

a n d  c o n c e n t r a t e  i n  s e d i m e n t s .  A l m o s t  al l  r e l e a s e d  to t h e  a t m o s p h e r e  w i l l  b e  s o r b e d  to p a r t i c u l a t e  

m a t t e r ;  t h u s  i ts a t m o s p h e r i c  f a t e  w i l l  p r i m a r i l y  d e p e n d  o n  p h y s i c a l  p r o c e s s e s  s u c h  as  d r y  a n d  we t  

d e p o s i t i o n .  H o w e v e r ,  a c o m p u t e r - e s t i m a t e d  L - i l ' - l i f  in  t he  v a p o r  p h a s e  Is 7 9  h o w  :- A w  w  

r e a c t i o n  w i t h  p h o t o c h e m i c a l l y  p r o d u c e d  h y d r o x y l  r ad i c a l s .

Environm ental Phys ica l Data
H enry 's  Law C onstant: 5 . 8 9  x l O '10 

O ctanol/W ater  Partit ion  Coefficient: log Kou, =  6 5 8 4  

Sorption Partit ion Coefficient: 2 . 0 1 4 6  x l O 4 

BCF: e s t i m a t e d  at 5 . 9 4 0 7  x 1 0 J

Regulations
R C R A  40CFR: Listed Hazardous Waste No. U137 Toxic Waste

Copyright © 1999 by The McGraw-Hi!l Companies. Aii rights reserved.



C ER C L A : 40CFR 302.4: Listed per RCRA Section 3001 per CWA Section 307(a) RQ: 1 00 lb 
(45.35 kg)

SARA 40CFR 372.65: Listed 
SARA EHS 40CER 355: Not listed 
TSCA: Listed

Analytical Methods 
A i r :  E P A  T O - 13; C a l i f o r n i a  4 2 9

Soil: CLP LC.SV, M C .S V O A , OfIC; EPA 16, 1625, PAH-005, PAH-007, PAH-011, P A H -012; 
SW846 3630B, 3640A, S I 00, S250A. 827013. 82700. S275A, 83 Hi; DOE OS050 

W ate r  / G ro un dw ate r :  EPA PAH-002, PAH-006, 1625, 610, 625, 625-S, 6; AP1-1A 6410-B,
6440-B, 6440-C; ASTM D4657; USGS 03118 

D rinking W ater: EPA 525.1, 525.2, 550, 550.1 
Indoor / Expired Air: NIOSH 5506, 5515; EPA 1P-7-A, IP-7-B 
Plasma: EPA.29 
O ther:  EPA PAH-009

Copyright ©  1999 by The McGi aw-Hili Companies. All right;; reserved.
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117)  H i v e r F r o m  C en t e r  
A m s t e r d a m ,  N Y  12010  

( 5 1 8 )  8 4 2 - 4 1  I 1

B e n z | e ) p y r e n e  
M S D S :  B E N 5 6 4 0

Issue Date:  2 0 0 1 - 0 6

Section 1 - Chemical Product and Company Identification 55
M aterial Name: B cn z [c ]p y r e n e  C'AS Number: 192- 97 - 2
Chemical Formula:
Synonyms: B ( E ) P ;  1, 2 - B E N Z O P Y R E N E ;  4,5-B E N Z O P Y R E N E ;  B I:N Z O ( F.)P Y R E N F.; 1, 2 - B E N Z P Y R E N E ;  4,5- 

B E N Z P Y R E N E ;  B E N / ;  i- ID K I M .

General Use: con.st i tucnt  o f  coal  tars  a n d  c ig a re t t e  s m o k e  and  is in the a t m o s p h e r e  as a p r o d u c t  o f  i n c o m p l e t e  
c o m b u s t i o n

Section 2 - Composition / Information on Ingredients
Name CAS
b c n z f c l p y r c n c _______________________________________________192-97-2  .________ > 9 8 _______________________

O SH A  P E L  N IO SH  R E L
N o  d a t a  f o und .  N o  d a t a  found.

A C G I I I  T L V
N o  d a t a  found .

Section 3 - Hazards Identification

Flam m abilily 
Toxicity 

Bo dy Contact 
R eactiv ity  

Chronic
0 1 2  3 4

M in Low  M oderate High Extrem e

A N SI Signal W ord

Warning!

; ChemWatch Hazard Ratings • . .

**f" '"~r t —---^

E m e r g e n c y  O v e r v ie w
P r i s m s  o r  p l a t es .  I r r i t a t ing to c y c s / s k i n / r e s p i r a t o r y  t ract .  Toxic .  Ch r o n i c  Ef fec t s :  l a bo r a t o r y  e x p e r i m e n t s  have  
s h o w n  m u t a g e n i c  e f fect s ;  t e r a t o g e n ;  m a y  c a u s e  h a r m  to t he  u n b o rn chi ld .  P o s s i b l e  h u m a n  c a r c i n o g e n.  Wi l l  b u r n .  jj

P o t e n t i a l  H e a l t h  E f fe c ts
Target Organs: eyes ,  skin,  r e s p i r a t o r y  s y s t e m
Prim ary En try  Routes: acc i den t a l  sk in  a n d  e y e  con t a c t ,  inha l a t i on  o f  g e n e r a t e d  d us t s  , f
Acute Effects
Inhalation: T h e  dus t  is ha r mf u l  and  d i s c o m f o r t i n g  to the u p p e r  r e s p i r a to ry  t ract .  P e r s on s  w i t h  i mp a i r e d  r e s p i r a t o r y  

f unc t i on ,  a i r w a y  di seases ,  o r  c o nd i t i o n s  s uch  as  e m p h y s e m a  or chron i c  b r o n c h i t i s  m a y  i ncur  f ur ther  d i s ab i l i t y  i f  
e x c e s s i v e  c o n c e n t r a t i o n s  o f  pa r t i cu l a t e  arc  i nha l ed .

Eye: T h e  dus t  m a y  be  d i s co m f o r t i n g  to t he  e y e s  a n d  is c ap a b l e  o f  c a us i ng  a mi l d ,  t e mp o r a r y  r e dne s s  o f  the c o n j u nc t i v a  
( s i mi l a r  to w i n d - b u m ) ,  t e mp o r a r y  i m p a i r m e n t  o f  v i s ion  a n d ' o r  o t he r  t rans i ent  e v e  d a m a g e /  u l cera t i on .

Skin: T h e  m a te r i a l  m a y  be mi l d l y  d i s c o m f o r t i n g  t o  t he  skin.  O p e n  cut s  and  a h r s m  .:.: . i n n . w  >i ski/: -. V  »i b e
e x p o s e d  to  thi s  mater i a l .  To x i c  e f f ec t s  m a y  res u l t  f r o m  skin absor pt ion .

I n g e s t i o n :  T h e  s o l i d / dus t  is d i s c o m f o r t i n g  to t he  gas t r o i n t es t i na l  tract  and  h a r m f u l  i f  s w a l l o w e d .  C o n s i d e r e d  an 
u n l i k e l y  r ou t e  o f  en t ry  in c o m m e r c i a l / i n d u s t r i a l  e n v i r o n me nt s .

Carcinogenicity: NTP - No t  l isted; I A R C  - G r o u p  3,  Not  c l ass i f i ab l e  as  to c a r c i n o g e n i c i t y  to h u m a n s ;  O S H A  - N o t  
l i s ted;  N I O S H  - N o t  l isted; A C G 1 H  - N o t  l i s t ed;  E P A  - Not  l isted;  M A K  - N o t  l is ted 

Chronic Effects: T h e  s o-ca l l ed  p o l y c y c l i c  a r o m a t i c  h yd r o c a r b o n s  ( P A H s )  c o m p r i s e  a l a rge  f ami l y ;  s o m e  m e m b e r s  
o c c u r  in coa l  lar,  t o b a c c o  s m o k e ,  p e t r o l e u m  a nd  a i r  pol lu t i on .  S o m e  s ubs t i t u t ed  d e r i v a t i v e s  h a v e  been  ident i f i ed ,  in 
a n i m a l  s t ud i e s ,  as a mo n gs t  the m o s t  h i g h l y  a c t i v e  c a r c i no g en s .  Rod e n t  s pec i e s  a r e  s ens i t i ve  to s o m e  P A H s  wi th s k i n  
a p p l i c a t i o n  p r o d u c i n g  c a n c e r o u s  g r o w t h s .  In j e c t i on  p r o d u c e s  soft  t i ssue t u m o r s  ( s a r c o m a s )  in rats  a nd  mi c e .  
A d m i n i s t r a t i o n  o f  P A H s  to Rh e s us  m o n k e y  o n  the  o th e r  ha nd  has  not  yet  p r o v e d  s u c r . o . f u 1 in y i e l d i n g  ' u n u  • • •w’ j
t he re  is i n a d e q u a t e  dale  lo s uppo r t  the p r o po s i t i o n  that  indiv idua l  P A H s  p r o d u c e  c an c e r  in h u m a n s .  T h e r e  a re  h o w e v e r  j

Copyright •*". 'DO! by Genium I'uhlisiitoLi ("orp-'tnimii Any commercial use At u:;’ i.-.Incline, without the I'uMijlicr's permission is prohibit,ul .lu-lymetii.s to the Mtiiahiluy of imorm.titni; herein for the 
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a n u m b e r  o f  e p i d e m i o l o g y  and  m o r t a l i t y  s t u d i e s  t ha t  s h o w  increased i n c i d e n c e  o f  c a n c e r  in h u m a n s  e x p o s e d  to 
m i x t u r e s  o f  I’Af l s .  Ev i dence  e xi s t s  o f  i u ng  a n d  g c n i t o - u n n a r y  cance r  m o r t a l i t y  a m o n g s t  c o ke - o v e n  w o r k e r s  and sk i n  
t u m o r s  in w o r k e r s  e xp o s e d  to c r e o s o t e ,  [ e xpos u r e s  to  o t he r  c h e mi ca l  m i x t u r e s  c o n t a i n i n g  P A H s  s uch  a s  c igare t t e  
s m o k e ,  coal  tar,  coa l  tar pi tch a nd  b i t u m e n s ,  h a v e  b e e n  a s soc i a t ed  wi th i nc r e a s e d  i n c id e nc e s  o f  l ung  c a n c e r  in h um a n s .

Section 4 - First Aid Measures
I n h a l a t i o n :  • I f  dus t  is inhaled,  r e m o v e  to  fresli  air,
• E n c o u r a g e  pa t i e n t  to b l ow n o s e  to e n s u r e  c l e a r  b r e a t h i n g  passages .
• R i n s e  m o u t h  w i t h  water .  C o n s i d e r  d r i n k i n g  w a t e r  to r e m o v e  dust  f rom throa t .
• S e e k  me d i c a l  a t t en t ion  i f  i r r i t a t ion o r  d i s c o m f o r t  pers i s t .
• If’ f u m e s  or  c o m b u s t i o n  p r oduc t s  a r e  i nha l e d ,  r e m o v e  to fresh air.
• L a y  pa t i en t  d o w n .  Ke ep  w a rm a n d  r e s t ed .
• O t h e r  m e a s u r e s  a r e  usual ly  u n ne ce s s a r y .
E y e  C o n t a c t :  • I mm e d i a t e l y  ho l d  t h e  e y e s  o p e n  a n d  f lush wi th fresh r u n n i n g  wa t e r .
• E n s u r e  c o m p l e t e  i r r igat ion o f  t h e  e y e  b y  k e e p i n g  e y e l i d s  a pa r t  a nd  a w a y  f r om e v e  a nr '  > i v G h e  . w li-L >,-< ;

o c c a s i o n a l l y  l i f t ing the u p p e r  a n d  l o w e r  lids.  I
• S e e k  m e d i c a l  a t t en t i on  i f  pain p e r s i s t s  o r  r ecur s .
• R e m o v a l  o f  contact ,  l enses  a f t e r  an  e y e  i n j u r y  s h o u l d  o n l y  be  unde r t a ke n  by  s k i l l ed  pe r s onne l .
S k i n  C o n t a c t :  • I mm e d i a t e l y  r e m o v e  all  c o n t a m i n a t e d  c lothing,  i nc l ud i ng  f o o t w e a r  ( a f t e r  r i n s i ng  wi th  wa t e r ) .
• W a s h  a f f ec t ed  a r e a s  t ho r o u g h l y  wi t h  w a t e r  ( a nd  s o a p  i f  avai l able) .
• S e e k  me d i c a l  a t t en t i on  in e ve n t  o f  i r r i t a t ion.
I n g e s t i o n :  C o n t a c t  a Poi son Co n t r o l  C e n t e r .  I f  m o r e  t han  15 mi nu t e s  f r o m  a hospi t a l :
• I N D U C E  v o m i t i n g  wi th I P E C A C  S Y R U P ,  o r  f i nge r s  d o w n  the back  o f  t he  t h roa t ,  O N L Y  IE C O N S C I O U S .  Lean

p a t i e n t  f o r wa r d  o r  p l ace  on left s i de  ( h e a d - d o w n  pos i t i on ,  i f  poss ib l e )  to m a i n t a i n  o p e n  a i r wa y  a nd  p r e v e n t  a spi r a t i on .
N O T E :  W e a r  a p r o t e c t i ve  g l o v e  w h e n  i n d u c i n g  v o m i t i n g  by  mec ha n i c a l  m e a n s .

• S E E K  M E D I C A L  A T T E N T I O N  W I T H O U T  D E L A Y . "
• In Ihe m e a n t i m e ,  qua l i f i ed  f i r st -aid p e r s o n n e l  s h o u l d  t reat  the pa t i en t  f o l l o w i n g  o b s e r v a t i o n  a nd  e m p l o y i n g  s u p p o r t i v e  

m e a s u r e s  as i nd i c a t ed  by  the pa t i en t ' s  c o n d i t i o n .
• I f  the  s e r v i ce s  o f  a me d i c a l  o f f c c r  o r  m e d i c a l  d o c t o r  are  readi ly ava i l ab l e ,  t he  p a t i e n t  s h o u l d  be  p l a c e d  in h i s / he r  c a r e  

a n d  a c o p y  o f  the M S D S  s houl d  b e  p r o v i d e d .
• J f  m e d i c a l  a t t en t i on  is not  a v a i l a b l e  o n  (he w or k s i t e  o r  s u r r o u n d i n g s  s en d  the  pa t i e n t  to a hos p i t a l  t og e t h e r  wi th  a  c o p y  

o f  the  M S D S .
A fte r  f i r s t  aid, g e t  appropria te  in -p la n t, p a ra m e d ic , or c o m m u n ity  m ed ica l support.
N o t e  to P h y s i c i a n s :  Tr ea t  s y m p t o m a t i c a l l y .

Section 5 - Fire-Fighting Measures
F l a s h  P o i n t :  N o t  avai l ab l e ;  p r o b a b l y  c o m b u s t i b l e
E x t i n g u i s h i n g  M e d i a :  Eoam.  D r y  c h e m i c a l  p o w d e r .  B C F  ( wh e r e  r e gu l a t i ons  p e r mi t ) .  C a r b o n  d iox i de .  W a t e r  s p ray  o r  

f o g  - L a rg e  f i res  only.
G e n e r a l  F i r e  H a z a r d s / H a z a r d o u s  C o m b u s t i o n  P r o d u c t s :  • Sol id w h i c h  e xh i b i t s  d i f f i cu l t  c o m b u s t i o n  o r  i s d i f f i cu l t  to 

igni t e.
• A v o i d  g e n e r a t i n g  dust ,  par t i cu l a r l y  c l o u d s  o f  d us t  in a c on f i n e d  or  u n ve n t i l a t c d  s pace ,  a s  dus t  m a y  fo r m an e x p l o s i v e  

m i x t u r e  wi t h  air  a nd  a ny  sou r ce  o f  i gn i t i on ,  e.g. ,  f l a me  or  spark,  wil l  c a u s e  f i re o r  e xp l os i on .
• D r y  dus t  c an  a l so  b e  c ha r ged  e l e c t r os t a t i c a l l y  b y  t u r bu l enc e ,  p n e um a t i c  t r a n s p o r t ,  po u r i n g ,  in e xh a u s t  d u c t s  and d u r i n g  

t rans por t .
• B u i l d - u p  o f  e l e c t r os t a t i c  c ha r ge  m a y  b e  p r e v e n t e d  by  b o n d i n g  a nd  g r o u n d i n g .
• P o w d e r  h a n d l i n g  e q u i p m e n t  s u c h  as  d u s t  c o l l e c t o r s ,  d r ye r s  and  nul l s  m a y  r e q u i r e  a d d i t i ona l  p r o t e c t i on  m e a s u r e s  s u c h  

as  e x p l o s i o n  ven t i ng .
F i r e  I n c o m p a t i b i l i t y :  Av o i d  c o n t a m i n a t i o n  wi t h  o x i d i z i n g  agent s  i.e., n i t r a tes ,  o x i d i z i n g  ac i d s ,  c h l o r i n e  b l e a ch e s ,  p o o l  

c h l o r i n e  etc.  as i gni t ion m a y  resul t .
F i r e - F i g h t i n g  I n s t r u c t i o n s :  • C o n t a c t  f i re  d e p a r t m e n t  a nd  tell t hem l oca t i on  and.  na t u r e  o f  hrMtxd.
• W e a r  b r e a t h in g  a pp a r a t us  p l u s  p r o t e c t i v e  g l o v e s  for  fire only.  )
• P r even t ,  by  a n y  m e a n s  ava i l abl e ,  s p i l l a ge  f r o m  e n t e r i n g  dra i ns  o r  w a t e r way s .
• Us e  fi re f i gh t i ng  p r o c e du re s  s u i t a b l e  for  s u r r o u n d i n g  fire.
• D o  no t  a p p r o a c h  c on t a i ne r s  s u s p e c t e d  to be  hot .
• C o o l  f i r e - ex p o s ed  c o n t a i ne r s  w i t h  w a t e r  s p r a y  f r o m  a p ro t ec t e d  locat ion.
• I f  s a f e  to do  so,  r e m o v e  c o n t a i ne r s  f r o m  pa t h  o f  fire.
• E q u i p m e n t  s ho u l d  be  t h o r o u gh l y  d e c o n t a m i n a t e d  a f t e r  use.

Section 6 - Accidental Release Measures _|
S i n  all  Sp i l l s :  * C l e an  up all spi l l s  i m m e d i a t e l y .
• A v o i d  c on t ac t  wi t h  skin and  eyes .
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• W e a r  p r o t ec t i ve  c lothing,  gloves. ,  s a f e t y  g l a s s e s  and  dust  r e spi ra tor
• U s e  d r y  c l ean  up  p r ocedu r e s  a n d  a v o i d  g e ne r a t i n g  dust .
■ V a c u u m  up or  s we e p  up.
• P l a c e  in c l e an  d r u m  then f lush a r e a  w i t h  wa t e r .
L a r g e  Sp i l l s :  • Cl e a r  a rea  o f  p e r s o n n e l  a n d  m o v e  u pwi nd .
• C o n t a c t  fire de p a r t me n t  and  tel l  t h e m  l o ca t i on  and  na ture  o f  hazard.
• W e a r  b r e a t h i n g  a p par a t u s  p lu s  p r o t e c t i v e  g loves .
• P r ev e n t ,  by  any  me a n s  a v a i l ab l e ,  s p i l l a g e  f r om en t e r i ng  d ra i ns  or wa t e r ways .
• N o  s m o k i n g ,  ba r e  l ights or i gn i t i on  s o u rc es .
• I n c r e a s e  vent i l a t i on .  .
• S t o p  l eak i f  safe  to do  so.
• W a t e r  s p r a y  o r  f og  m a y  be u s ed  to d i s p e r s e / a b s o r b  vapor .
• C o n t a i n  or a b s o r b  spill wi t h  s and ,  e a r t h  o r  vermi cu i i t c .
• C o l l e c t  r e c o v e r ab l e  p roduc t  into l a b e l e d  c on t a i n e r s  for  r ecycl ing.
• C o l l e c t  so l id  r e s i dues  and  sea l  in l a b e l e d  d r u m s  for di sposal :
• W a s h  area  and  p r e ven t  r u n o f f  i n to  d r a i n s
• A f t e r  c l e an  up  opera t i ons ,  d e c o n t a m i n a t e  a n d  l a u n d e r  all p ro t ec t i ve  c l o t h i n g  a n d  e q u i p m e n t  b e f o r e  s to r i ng  and r eus ing .
• I f  c o n t a m i n a t i o n  o f  dra ins  o r  w a t e r w a y s  o ccu r s ,  adv i s e  e m e r g e n c y  s e nde e s .
R e g u l a t o r y  R e q u i r e m e n t s :  F o l l o w  a p p l i c a b l e  O S H A  regu l a t i ons  (29 C F R  1 910 . 120 ) .

Section 7 - Handling and Storage
Handling Precautions: • A v o i d  all p e r s o n a l  con t ac t ,  i nc l ud i ng  inhalat ion.
• W e a r  p r o t ec t i ve  c l o t h i ng  w h e n  r i sk o f  o v e r e x p o s u r e  occur s .
• U s e  in a wel l -ven t i l a t ed  area.
• P r e v e n t  c onc e n t r a t i on  in h o l l o w s  a n d  s u m p s .
• D O  N O T  e n t e r  c on f i ned  s p a c e s  unt i l  a t m o s p h e r e  ha s  been  c hecked .
• D o  not  a l l o w mater i a l  to c on t a c t  h u m a n s ,  e x p o s e d  food  o r  f ood utensi ls.
• A v o i d  s m o k i n g ,  ba r e  l ights or  i g n i t i o n  s our c es .
• W h e n  h a nd l i ng ,  D O  N O T  cat ,  d r i n k  o r  s m o k e .
• A v o i d  co n t a c t  wi t h  i n c o m p a t i b l e  m a t e r i a l s .
• K e e p  c o n t a i n e r s  s ecure l y  s e a l e d  w h e n  n o t  in used .
• A v o i d  phys i ca l  d a m a g e  to c o n t a i n e r s .
• A l w a y s  w a s h  h a nd s  wi th  s o a p  a n d  w a t e r  a f t e r  hand l i ng .
• W o r k i n g  c l o t he s  s hou l d  be  l a u n d e r e d  s e p a r a t e l y .  L a u nd e r  c o n t a mi n a t e d  c l o t h i n g  b e f o re  reuse.
• Fol l ow'  g o o d  occupa t i ona l  w o r k  p r a c t i c e s .
• O b s c t we  m a n u f a c t u r e r ’s s t o r a g e / h a n d l i n g  r e c o m m e n d a t i o n s .
• A t m o s p h e r e  s h o u l d  be r e gu l a r l y  c h e c k e d  a g a i n s t  e s t a b l i s he d  e xp o s u r e  s t a n d a r d s  to e n s u r e  safe  w o r k i n g  c o n d i t i o n s  a r e  

m a i n t a i n e d .
Recommended Storage Methods: G l a s s  c on t a i ne r .  Plas t i c  conta iner .  Met a l  c an .  M e t a l  d r um.  C h e c k  t ha t  all c o n t a i n e r s  

a r c  c l e a r l y  l abe l ed  and free f r om l eaks .
Regulatory Requirements: F o l l o w  a p p l i c a b l e  O S H A  regula t i ons .

Section 8 - Exposure Controls / Personal Protection
E n g i n e e r i n g  C o n t r o l s :  Loca l  e x h a u s t  v en t i l a t i o n  u s ua l l y  r equi r ed .  I f  r isk o f  o v e r e x p o s u r e  exi s t s ,  w e a r N I O S H -  

a p p r o v e d  respi ra tor .  P r ov i de  a d e q u a t e  v e n t i l a t i o n  in w a r e h ou s e  or  c losed  s t o r a g e  area.
P e r s o n a l  P r o t e c t i v e  C l o t h i n g / E q u i p m e n t

E y e s :  S a f e t y  g l a s s e s  wi th  s i de  s h i e l d s  o r  c h e m i c a l  gogg l es .  C o n t a c t  l enses  p o s e  a s pec i a l  ha za r d ;  sof t  l en s e s  ma y
a b s o r b  i rr i t ant s  and  all l enses  c o n c e n t r a t e  t hem.

H a n d s / F e e t :  W e a r  c h emi ca l  p r o t e c t i v e  g l o v e s ,  e .g.  PVC.  W e a r  s afety  f o o t we a r .
O t h e r :  • Overa l l s .
• P V C  Apr o n .
• P V C  p r o t e c t i v e  sui t  m a y  be r e q u i r e d  i f  e x p o s u r e  severe .
• E y e w a s h  unit.
■ E n s u r e  t he re  is r eady  a cc e s s  to a  s a f e t y  s h o we r .

Section 9 - Physical and Chemical Properties
A p p e a r a n c e / G e n e r a l  In f o :  W h i t e  to y e l l o w  g r e e n  crys t a l l i ne  powde r .
P h y s i c a l  S t a t e :  p r i s ms  o r  p l a t e s  Boi l i ng  P o i n t  R a n g e :  3ai  10 °C ( 5 9 0  °F)  to 312  °C
V a p o r  P r e s s u r e  ( k P a ) :  N e g l i g i b l e  (594 °F)  at 10 m m  Hg
F o r m u l a  W e i g h t :  252 . 30  F r e e z i n g / M e l t i n g  P o i n t  R a n g e :  178 ° C  ( 3 52 . 4  °F)  to
W a t e r  S o l u b i l i t y :  2.9 x 1 O’” m o  1/1. d i s s o l v e  in W a t e r  at I 79 CC (354 . 2  °F )

25  r‘C  Vol a t i l e  C o m p o n e n t  ( %  Vol ) :  Ne g l i g i b l e
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Section 10 - Stability and Reactivity
Stability/Polymerization/Conditions to Avoid: Pr oduc t  is c o n s i d e r e d  s tabl e .  H a z a r d o u s  po l y me r i z a t i o n  wi l l  not  occur .  
Storage Incompatibilities: A v o i d  r e a c t i o n  w i t h  o x i d i z i n g  agents .

____________________Section 11 - Toxicological Information________
Ga s t r o i n t e s t i na l  and  sk i n  t umor s ,  f e t o t o x i c i t y ,  s pec i f i c  d e v e l o p me n t a l  a b n o r m a l i t i e s ,  an abi l i ty to faci l i tate a c t i on  of 
k n o w n  c a r c i no g e n s  r ecorded .  E x p o s u r e  t o  t h e  ma t e r i a l  for  p r o l o n g e d  p e r i o d s  m a y  c au s e  phys i ca l  d e f ec t s  in t he  
d e v e l o p i n g  e m b r y o  ( t c r a togencs i s ) .
N O T E :  Su bs t a nc e  ha s  been s h o w n  to b e  m u t a g e n i c  in va r i ous  assays ,  or  b e l o n g s  to  a f ami ly  o f  c he m i c a l s  p r o d u c i n g  
d a m a g e  or  c h a n g e  to cel lular  D N A .

See NIOSH.  RTECS DJ4200000,  for addi t ional  data.

Section 12 - Ecological Information
Environmental Fate: If r e l eased  to  t he  a t m o s p h e r e ,  it wi l l  e x i s t  in b o t h  t h e  v a p o r  a n d  pa r t i c u l a t e - phasc s ,  a l t h o u g h  the  

p a r t i c u l a t e - p h a s c  wi l l  us ua l l y  be d o m i n a n t .  V a p o r - p h a s c  is r ap id ly  d e g r a d e d  b y  p h o to c l i e mi c a l l y  p r o d u c e d  h y d r o x y l  
r ad i ca l s  ( e s t i ma t ed  hal f- l i fe o f  2.5 hr) .  Particulate-phasc can  a lso be d e g r a d e d  r e a d i l y  b y  hydr oxy l  r ad i ca l s  a nd  d i r ec t  
pho t o l y s i s ;  h o we ve r ,  the rate o f  d e g r a d a t i o n  d e p e n d s  up o n  the a d s o r b i n g  s u b s t r a t e .  S ubs t r a t e s  c o n t a in i n g  c a r b o n  ( > 5 % )  
s t abi l i ze  it a nd  p e r mi t  l ong - r ange  a t m o s p h e r i c  t r ans por t .  Phys i ca l  r e mo va l  f r o m  a i r  b y  w e t  a n d  d ry  d e p o s i t i o n  is 
i mpor t an t .  I f  r e l eased  to soil,  it wi l l  a d s o r b  s t r o n g l y  and  wi l l  not  l each.  I f  r e l e a s e d  to water ,  it will a ds o r b  s t r o n g l y  to 
s e d i m e n t  a n d  s u s p e n d e d  ma t t e r  a n d  wi l l  p a r t i t i on  f r om the wa t er  c o l u m n  to s e d i m e n t .  It will  b i o c on ce n t r a t e  in aqua t i c  
o r g a n i s m s  that  c an  not  m e t a b o l i z e  it. V o l a t i l i z a t i o n  f r om w a t e r  is s l ow.  L i m i t e d  d a t a  s ugge s t s  that  b i o d e g r a d a t i o n  are 
s low.

Ecotoxicity: W o r m s :  appar en t  b i o c o n c c n t r a t i o n  f a c t o r s  in po l y c h a e t e  w o r m s  ( d r y  w t / s e d i m e n t  d r y  wt).  P r i o n o s p i o  
c i r r i f c r a  a nd  S p i o c h a e t p o t c m s  c o s t a r u m  B C F :  1 1.6 

FIcnry's Law  Constant: e s t i ma t e d  at  1.07 x l 0 ' “
B C F :  p o l y c h a e t e  w o r m s  1.5 to 11.6
Soil Sorption Partition Coefficient: K.ot = 7.2

Section 13 - Disposal Considerations
Disposal: • Re c yc l e  w h e r e v er  p o s s i b l e  o r  c o n s u l t  m a nu f a c t u r e r  for  r e c y c l i n g  o p t i o n s .
• F o l l o w  a p p l i c ab l e  local ,  state,  a n d  f e de r a l  r egu la t i ons .
• B u r y  r e s i due  in an au t ho r i z ed  l andf i l l .
• R e c yc l e  c o n t a i ne r s  i f  poss ible ,  o r  d i s p o s e  o f  in an a u t ho r i z ed  landfi l l .

Section 14 - Transport Information
D O T  T r a n s p o r t a t i o n  D a ta  (49 C F R  1 7 2 .1 0 1 ):

Shipping Name: TO X IC  SO LID , O RG A N IC , Additional Shipping Inform ation:
N O . S .

Hazard Class: 6.1
ID  No.: 2811 y
Packing Group: III 
Label: Harmful[6]

____________________ Section 15 - Regulatory Information____________________
E P A  Regulations:

R C R A  40 C FR : Not  listed 
C E R C L A  40 C F R  302.4: N o t  l i s t ed 
SA R A  40 C FR  372.65: No t  l i s t ed 
SA R A  F.IIS 40 C F R  355: N o t  l i s t ed 
T SC A : N ot  l is ted

Section 16 - Other Information
R e s e a r c h  Da t e : 2 0 0 0 - 1 1  R e v i e w  Da l e : 2 0 0 !  -05
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D isc la im er: Judgm ents j»s to the su itab ility nj information h e r e i n  for the purchaser's purposes arc necessarily !he purchasers 

responsib ility. A lthough reasonable care has been taken in the preparation of such inform ation, Genium  Publishing Corporation 
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability o f  such information 
for application ro the purchaser's intended purpose or for consequences o f  its use.



ATTACHMENTS 
SAFETY AND HEALTH FORMS



C jC S S ^ O
^ --------Tool-Box Safety Briefing Sheet

Dat e : Proj ec t :

Topics of Toolbox Safety Meeting

□  Hardhats and Safety Shoes 
1 1 Eye & Ear Protection 
01 Work Zones and Site Control 
I~1 Heat and Cold Stress 
f~l Designated Smoking Zone 
1 1 Review Previous Accidents 
0  Accident Reporting/Investigation 
0  Activity Hazard Analysis

0  Ladder for Excavation 
0  Entering Excavation 
0  Confined Space Entry 
0  Ground Fault Interrupters 
0  First Aid and Fire Protection 
0  Hazardous Communication 
0  Fall Protection (6 Foot Rule) 
0  Activity Hazard Analysisf ] Activity Hazard Analysis 0  Other

Site Specific Hazards

Attendees
Conti Employees Subcontractors & Visitors

r

Daily Operations

Si te Sa f e t y  and  Heal th Officer: j



(X^ o n l" T X)
^ ---—  Conti Environmental, Inc

Site Entry and Exit Log
Project Number: Project Name: Project Supervisor:

Employee Name Company Task Time In Time Out

'

j

i



Conti Environmental, Inc 
Qualitative Fit Test Report

E m p l o y e e  In fo rm a t io n
Employee Name: Date:

Employee Position/Department: SSAN:

Test Performed By: Title:

R e s p i r a t o r /F i t  T e s t  I n f o r m a t io n
□  S e l f  C o n t a i n e d  B r e a th in g  A p p a r a t u s 0  S u p p l ie d  A i r  R e s p ir a t o r
□  P o w e r e d  A i r  P u r i fy in g  R e s p i r a t o r 0  A i r  P u r i f y in g  R e s p ir a t o r

□  C le a n  S h a v e n  0  B e a r d 0  G la s s e s □  O t h e r

R e s p i r a t o r  1 R e s p i r a t o r  2 R e s p i r a t o r  3
Brand:

Model:

Size:

Positive 
Pressure Test: 
(Pass/Fail)
Negative 
Pressure Test: 
(Pass/Fail)
Irritant Smoke 
Test: (Pass/Fail)
Banana Oil Test: 
(Pass/Fail)
Fit Test Result: 
(Pass/Fail)

Employee Statement: I understand that my use of this respirator must be in anoordsinri- with 
Tyree Health and Safety Program, Manufactures Instruction and applicable OSHA Regulations and 
Standards
Employee's Signature:

Tester’s Signature:



Conti Environmental, Inc 
Equipment Decontamination Log

Project Number: Project Name: Project Supervisor:

Equipment Description Equipment Number Date Decontaminate Date Demob

Comments:

S ite  S a fe ty  a n d  H e a l th  O ffice r S i g n a t u r e



-----  Conti Environmental, Inc.
Equipment Inspection Form

Date: Project Name.: Project No.:

Equipment Make & Model: Equipment No: Equipment Hours:

This form is to be used for the initial equipment inspection upon arrival at the project 
and Daily inspection during use. Corrective actions are required for all deficiencies 
noted during the inspections.

EQUIPMENT CHECKLIST
Inspection Item Yes N o Com m ent/Corrective A ction

Fluid Level?
Horn O perable?
Em ergency/Parking Brake System ?
Hydraulic System Operable w/No leaks?
Engine and Transm ission
Parking Brake System ?
Headlights Operable?
Taillights Operable?
Brake Lights Operable?
Audible (Reverse) Alarm System ?
Unobstructed rearV iew ?
W indshields?
Windshield Wipers and W asher Fluid?
Defroster/Defogger?
Cab Shield or Canopy?
Seatbelts Available and U sed ? .....  ■ " “  "......" ‘
Fire Extinguishers?
Rear View Mirror?
Fender/Mud F lap s?

Comments

"  ' 1

Inspection Performed By: Date: Time:

1



-----  Conti Environmental, Inc.
Air Sampling Report

P R O JEC T NUMBER: P R O JE C T  NAME: Date:

W ORK LOCATION AND TA SK:

AIR SAMPLING INFORMATION

Sample I.D. N a m e / SSAN 
Area

A ir  S a m p lin g  C o m p o u n d A n alysis Method Start
Time

Stop
Time

Total
Time

Start
Flow

Stop
Flow

Average
Flow
Rate

Total
Volume

Com m er's:

Signature: Date:



Conti Environmental, Inc. 
Daily Air Monitoring Report

Project Number: Project Name: Project Supervisor:

Date: Duration of Monitoring

Work Location and Task:

Instrument: Instrument: Instrument:

Reading Time Reading Time Reading Time

Calibration: Calibration: Calibration:

Perimeter Samples Collected:

Personnel Samples Collected:

Perimeter and Personnel Sample Results From Previous Day (Provide Data when Received): ?i

Comments:

.

Name: Title:

Signature: Date:

— ..-I-



Daily Air Monitoring Report (Cont.)
Project Number: Project Name: Project Supervisor:

Instrument:

Reading Time

Instrument:

Reading Time

Instrument:

Reading Time

Calibration:

Signature:

Calibration:

Date:

Calibration:



Conti Environmental, Inc 
Daily Safety and Inspection Log

Project Number: Project Name: Project Supervisor:

Date: Weather Condition:

Summary of Day’s Work Activity:

Violations of the Site Safety and Health Plan
-

Protective Clothing and Equipment Being Used by Task:

Physical Condition of Workers (any heat or cold stress or other medical problems):

Accidents or Breach of Procedures:

Description of Monitoring and Air sampling Taken:

Miscellaneous:

Name: ....- ..■■■■• ........ ■■
iilfiie; j

J

Signature: Date:



OSHA’s Form 300A

Summary of Work-Related Injuries and  Illnesses
Year 20
U .S . D e p a r tm e n t  o f  L a b o r

O c c u p a t io n a l  S a f e t y  a n d  H aa trh  A d m i n / i f r a f i o n

r.„m .M.umvvii com n.-. i'Jimm' c

AH establishments c o w e d  by Ran ; 004 must complete nvs Summary page, oven if no work-related injuries cr illnesses occurred during the year Remember to review the Log 
vc::.V that the entries arc complete and accurate beiore completing this summary.
Using the Log. count the individual entries you m ace for each category Then write the totals belcw. making sure you 've added the entries irom every page oi the Log. Ii you 

rad  no cases, w "ie  '0
S.T’rvoyces. tenner employees, and their representatives have the right to review the OSHA Form 300 in its entirety. They also have limited access lo the CSH A  Form 3 0 1 or 

\’5 cocTTen ' See 29 CFR Rad 1904.35, in O SH A ’s recordkeeping rule, lor tunher details on the access provisions 'or these terms

Number of Cases

T o t a l  n u m b e r  o f  T o t a l  n u m b e r  o f T o t a !  n u m b e r  o f T o t a l  n t i m b e r  o f

d e a t h s  c a s e s  w i t h  d a y s c a s e s  w i t h  j o b o t h e r  r e c o r d a b l e

a w a y  f r o m  w o r k ■ r - n s t e r  o r  r e s t r i c t i o n e a s e s

(G) (H) (0 (J)

I Number of Days

T o n ]  n u m b e r  o f  d a y s  o f  

j o b  t r a n s l c r  o r  r e s r r i e r i o n

T o t n !  n u m b e r  o f  d a y s  

, i w , r r'  f r o m  w o r k

(K )

T o t a l  n u m b e r  o f .  . .
m

■i) Injuries

(2) M u s c u l o s k e l e t a l  d i s o r d e r s

(3) S k i n  d i s o r d e r s

(4) R e s p i r a t o r y  c o n d i t i o n s

(5) P o i s o n i n g s

(6) H e a r i n g  l o s s  c a s e s

(7 ) A l l  o t h e r  i l l n e s s e s

E s ta b l is h m e n t  in fo r m a t io n

Your a * la b il» h rr

Stre e t

City

Industry dcsvriiu iou  W..;C, S t.

S t a n d a r d  I n d u s t r ia l ( d . is s il lc  .H ron ( S I C ) .  i I 'm il iu ' i i i r . p .  S ! C . ! T _ i )

E m p lo y m e n t in fo r m a t io n  t i f  >mj, <Un'th.ur Am-jipno. «r. ti»•
H brL flu rn  on th r hint: .>/ (hi- /uiyc lo rM innilc.)

A c .m c i!  a v c ra r,i: n u m b e r  o f c m p lo y i 'v t  

T o t .i l  h m io  w o r k e d  h v  :i ! l  e m p ln v r ix s  l;i:

S ig n  h e re

K n o w in g ly  fa ls ify in g  th is  d o c u m e n t  m a y  re su lt  in  a fin e .

I c e r t i f y  char I have  e x a m i n e d  t h i s  d o c u m e n t  a n d  t h a t  to  t in :  b e s t  o l  m \  

k n o w l e d g e  the. e n t r i e s  a r e  t r u e ,  a c c u r a t e ,  a n d  c o m p l e t e .

-a— 

T T ~

I w;-"fici il'C  rl.na needed. and



OSHA’s Form 300

Log of Work-Related Injuries and Illnesses
V;i<; -cco-r m tn r n a tio n  a b o u t e v e ry  work-.-n.tatcd d e a th  a n d  a b o u t e v e ry  wo ̂ - r e la te d  injury o ’ i l ln e ss  m a t in vo lves  lo s s  c.l c o n s c io u s n e s s ,  r e s tr ic te d  w o rk  activ ity  or jo b  tra n sfe r  
F a ys ;!v;:-iv ''O'r. wo;k_ qt b e y o n d  first a id  Vo;./ m u s t  a ls o  r e c o id  S ig n ih ca n t w o rk -re la ted  in juries a n d  'i ln e s s e s  m a t a rc  d ia g n o s e d  b y  a  p n y s ic ia n  or l i c e n s e d  h c tiu h
c a te  iv o tc s s ic n a l . >o<: n u r ,;  a lso  r e c o rd  w o rk -ro ta ted  injuries a n d  d r e s s e s  that m e e t  a n y  o ! th e  s p e e d c  re c o rd in g  criteria l is te d  in 29 C F R  n srt 190-4.8 th ro u g h  tOQd. 12 F e c i Iren to  

u s e  r > i-i'os Hr a * i *  ow e "  y o u  n e e d  10 Con 'h u r l  cC 'T in lcle  o n  Injury a n d  Illness In d d c n !  R e p o r t (O SH A  F orm  soil or e o u r .a lc m  lo rn i lor oa .cn  injury O' i lln e ss  r e c o r d e d  o n  ih ls  
'or"i. n y c u 'r c  n o t su r e  ■ehelner a c a s e  Is ro co 'd a 'o ic . c a n  y o u ' to c a t OSH.A c ilic e  lor he lp .

A t t e n t io n : This form conlains information relating to 
employee health and must be used in a manner that 
protects the confidentiality of employees to the extent 
possible while the information is being used for 
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APPENDIX C

COMMUNITY AIR MONITORING PLAN
(CAMP)



COMMUNITY AIR MONITORING PLAN

1.0 INTRODUCTION AND SCOPE OF PROGRAM

This C om m unity A ir M onitoring Plan (CA M P) establishes guidelines and requirem ents 
for protecting the health  o f  the general public near, and o f  non-Port A uthority  personnel 
at, the H ow land H ook M arine T erm inal-Port Ivory (H H M T-Port Ivory) Facility  during 
im plem entation o f  any environm ental investigation or rem ediation. Such environm ental 
investigations and rem edial efforts are part o f  the overall redevelopm ent effort o f  the Port 
A uthority  o f  N ew  Y ork  and N ew  Jersey (Port A uthority) to construct an interm odal 
Facility at the H H M T -Port Ivory Facility  and are subject to N Y SD EC  and N ew  York 
State D epartm ent o f  H ealth  (N Y SD O H ) oversight in accordance w ith the V oluntary 
Cleanup Program  (V CP). The VCP requires that a Site-specific H ealth  and Safety Plan 
and a CA M P be subm itted  prior to beginning w ork  proposed in any Site Investigation or 
Rem edial A ction W ork Plan. This CA M P is being subm itted to m eet that requirem ent. 
P lease note, the S ite-specific H ealth  and Safety P lan(s) w ill be subm itted separately, 
although each will incorporate this CA M P by  reference. N o activity  related  to the Project 
will be initiated p rior to the Port A uthority ’s receipt o f  w ritten approval o f  th is CAM P.

It is anticipated that in trusive activities will be required from  tim e to tim e during the 
environm ental investigation and rem ediation o f  the H H M T-Port Ivory  Facility. The 
im plem entation o f  in trusive activities po ten tially  m ay m obilize the volatile  organic 
com pounds (VOCs), sem ivolatile organic com pounds (SV O Cs), pesticides and 
herbicides, polychlorinated biphenyls (PCBs), and m etals that have been detected in the 
im pacted soil and groundw ater as w ell as the light, non-aqueous phase liquid (LNA PL) at 
the H H M T-Port Ivory  Facility. Therefore, air quality m onitoring activities are required 
in order to protect po ten tia l receptors, generally  the public, tenants o f  the Port Authority, 
and non-Port A uthority  personnel w ho m ay  be involved in  the environm ental 
investigation/rem ediation.

The H H M T-Port Ivory Facility  is located in a portion o f  Staten Island that is dom inated 
by industrial or com m ercial properties. There are no residential properties adjacent to the 
Facility. N evertheless, W estern A venue and H ighland Terrace, both public  roadw ays, 
run through the H H M T -Port Ivory Facility. This CA M P will be protective w ith  regard to 
the health  o f  pedestrians w alking along these roadw ays and people driving along these 
roadw ays.

The Port A uthority  leases som e o f  the buildings and land at the H H M T-Port Ivory 
Facility. This CA M P w ill be protective w ith regard  to the health  o f  the tenants.

W hile the Port A uthority  has a policy that includes health  and safety provisions for its 
personnel at the H H M T -Port Ivory Facility, subcontractors o f  the Port A uthority  are not 
specifically addressed b y  the Port A uthority ’s policies. Therefore, this C A M P covers all 
subcontractors who are covered by  the S ite-specific H ealth and Safety  Plan applicable for 
the environm ental investigation and/or rem edial effort addressed by  that docum ent.



This CAMP was prepared in accordance with applicable NYSDOH guidelines. All 
information required by the NYSDOH has been provided in this CAMP.

2.0 BACKGROUND AND SITE INFORMATION

As noted above, the Project is being conducted under the auspices of the NYSDEC VCP. 
The HHMT-Port Ivory Facility is a 124.3-acre property that is located at 40 Western 
Avenue, Staten Island, New York. See Figure 1 for the location of the HHMT-Port Ivory 
Facility.

As part of the overall site redevelopment, the Port Authority entered into the NYSDEC 
VCP in July 2004. The Port Authority’s objective for entering into the VCP program 
with NYSDEC was to address the presence of contamination due to prior site activities 
unrelated to the Port Authority. Based on the Port Authority’s schedule for 
redevelopment, the HHMT-Port Ivory Facility was partitioned into four Sites for the 
purpose of the VCP. Environmental investigation and/or remediation is anticipated on all 
four Sites.

On behalf of the Port Authority, Hatch Mott MacDonald (HMM) has performed 
environmental assessment and investigation activities to characterize site conditions and 
delineate historic fill material and contaminants in environmental media at the HHMT- 
Port Ivory Facility. Based on analytical data from these previous environmental 
investigations, soil and groundwater impacts exist at the HHMT-Port Ivory Facility. The 
impacts that may potentially be encountered include those attributable to organic 
compounds and/or metals in the following contaminant classes: VOCs, SVOCs, 
pesticides and herbicides, PCBs, and metals. These organic compounds and metals are 
adsorbed to soil, dissolved in groundwater, present in vapor or mist form in air, or 
components of the LNAPL encountered at the HHMT-Port Ivory Facility. In general, 
workers may be exposed to these contaminants via the following exposure pathways: 
inhalation, ingestion, or contact. Many of the potential hazards associated with these 
contaminants and pathways are discussed in the Site-specific Health and Safety Plan. 
This CAMP addresses only those hazards associated with contaminants that may be 
transported through the air via vapor and/or dust and primarily with the inhalation 
pathway.

3.0 AIR QUALITY MONITORING FREQUENCY

Air quality will be monitored on either a continuous or a periodic basis. Continuous air 
quality monitoring for VO vapors will be conducted at the Exclusion Zone (EZ) 
boundaries where ground intrusive activities are actively being implemented. The 
purpose of the continuous monitoring under these conditions is to document that 
changing subsurface conditions have not adversely affected air quality. Intrusive 
activities include, but are not limited to, the excavation of test pits or trenches, the drilling 
of soil borings, and the installation of monitoring wells. .



Continuous air quality monitoring for airborne particulate matter will be conducted at the 
EZ boundaries where soil is actively being disturbed. The purpose of documenting air 
quality at these locations is to confirm that soil disturbance is not creating unacceptable 
discharges o f airborne particulate matter. The areas where soil is actively disturbed 
include areas where drilling or excavation activities are being actively implemented or 
where soil is being moved or loaded into trucks for off-site disposal.

Periodic air quality monitoring will be conducted at all EZ boundaries where continuous 
air monitoring is not conducted. Periodic air quality monitoring for VO vapors will be 
conducted where intrusive activities have been completed but the area has not been 
completely restored to preexisting conditions. For example, periodic air monitoring for 
VO vapors will be required during the collection of groundwater samples from existing 
monitoring wells. The frequency of periodic air quality monitoring for VO vapors will 
depend upon the nature of the work being conducted in the EZ. As a general guidance, 
the more likely that changing conditions will cause the air quality to change at the EZ 
boundary, the more frequent the periodic measurements must be. For example, the 
concentration of VO vapors volatilizing from a test trench that was previously excavated 
but that remains open is unlikely to change significantly (except to decrease with time). 
Periodic monitoring of VO vapors that may potentially volatilize from the test pit may 
therefore be conducted at the beginning and end of each work day unless action levels are 
exceeded, in which case the actions taken may include a more frequent periodic 
monitoring for VO vapor concentration. However, the concentration of VO vapors 
volatilizing from the water in a well may change during groundwater purging if more 
impacted groundwater is drawn into the well. Therefore, periodic air quality monitoring 
during groundwater sample collection might reasonably consist of measuring VO vapor 
concentration upon arrival at a monitoring well, measuring the concentration every 
fifteen minutes throughout the purge period, measuring the concentration during sample 
collection (assuming a bailer is used), and measuring the concentration after closing the 
monitoring well.

Periodic air quality monitoring for airborne particulate matter will be conducted where 
the soil disturbance has occurred and either the disturbed soil is staged above grade or the 
land surface may potentially include impacted soil. For example, periodic air monitoring 
for airborne particulate matter will be required at excavations that have been completed 
but remain open until the post-excavation soil sampling analytical results indicate that 
soil at the bottom of the excavation is not impacted. As a second example, periodic air 
monitoring for airborne particulate matter will be conducted at the boundaries of an EZ 
that includes a stockpile of impacted soil. Periodic air quality monitoring for airborne 
particulate matter will be conducted at the beginning and end of each work day unless 
action levels are exceeded, in which case the actions taken may include a more frequent 
periodic monitoring for airborne particulate matter.

Please note, activities that would normally require only periodic air quality monitoring 
will be monitored continuously if such is justified by proximity to potential receptors. 
Locations where continuous air quality monitoring of VO vapors and/or airborne 
particulate matter may be justified include portions of the HHMT-Port Ivory Facility that



are proximal to (within 20 feet of) Western Ave, Highland Terrace, and any building 
occupied by a tenant of the Port Authority.

4.0 LOCATIONS OF AIR QUALITY MONITORING STATIONS

The locations where air quality monitoring will be conducted at the HHMT-Port Ivory 
Facility will be determined primarily on the locations and extent(s) of the EZ(s). At the 
Site, the EZ(s) will include all of the following areas:

• Areas where intrusive activities occur;
• Areas where excavations, borings or test pits are open and active;
• Areas where soil and/or groundwater is being handled for on-Site storage and/or 

off-Site disposal; and,
• Areas maintaining machinery such as excavators, drill rigs, trucks, construction 

equipment, etc that have not been thoroughly decontaminated.

Two air quality monitoring stations will be established at each EZ where intrusive 
activities are being actively conducted. One air quality monitoring station will be 
established on the upwind boundary of the EZ. The second air quality monitoring station 
will initially be established on the downwind boundary of the EZ. The second air 
monitoring station may be moved away from the EZ boundary in a downwind direction if 
required based on an exceedance of the most stringent action level (see Table 1 for the 
action levels and required mitigative actions). Please note, the air monitoring personnel 
shall determine the wind direction based on a wind sock or similar equipment and shall 
move the air quality monitoring stations if wind direction changes for at least 30 minutes.

The air monitoring personnel shall carry the same equipment in order to monitor the air 
quality within the breathing zone immediately adjacent to the area where intrusive 
activities are being performed (i.e., work area). The concentrations of VO vapors and/or 
particulate matter measured within or immediately adjacent to the work area will 
represent the worst-case exposure. These measurements will also be used to identify the 
source of any VO vapor emission that may be detected at the downwind EZ boundary.

5.0 AIR QUALITY MONITORING EQUIPMENT

As noted above, based on the types of organic and metal contaminants that have been 
detected in groundwater, soil, and LNAPL at the HHMT-Pot Ivory Facility, air quality 
will be monitored for both VO vapors and particulate matter. The instruments utilized 
will be capable of detecting VO vapors and particulate matter at concentrations below the 
most stringent action levels (see Table 1). In addition, the instruments utilized will be 
equipped with audible and visual alarms that will sound/be visible when an action level is 
exceeded.

It is anticipated that the monitoring instruments utilized for measuring the concentration 
of VO vapors will be photoionization detectors (PIDs). The PID will be capable of 
calculating 15-minute running average concentrations. Methane, ethane, and the major 
components of air are not detectable by a PID. The PID will be equipped with a lamp



with an ionization potential suitable for detecting the VO vapors anticipated to be present 
in the area where intrusive activities are to be performed. The PID will be calibrated at 
the HHMT-Port Ivory Facility on a daily basis using a suitable gas of known 
concentration.

It is anticipated that the concentration of airborne particulate matter will be measured 
using a MiniRAM dust monitor or its equivalent. The MiniRAM dust monitor or its 
equivalent will be capable of calculating a running 15-minute (or less) average 
concentration. The instrument utilized will be capable of detecting particulate matter less 
than 10 micrometers in size. The instrument will be zeroed at the HHMT-Port Ivory 
Facility on a daily basis.

Please note that radiological contamination is not a concern at this Site. No additional 
monitoring will be required for such.

6.0 ACTION LEVELS AND REQUIRED RESPONSES

Action levels for concentrations of VO vapors are provided below in narrative format and 
are summarized in Table 1.

• If the ambient air concentration of VO vapors in or adjacent to the work area or at 
the downwind EZ boundary exceeds 5 parts per million (ppm) above background 
but is less than 25 ppm above background for any 15-minute running average, 
work activities must be temporarily halted and monitoring continued. Work 
activities can continue when either of the two following conditions occurs:

■ The concentration of VO vapors in or adjacent to the work area or at the 
downwind EZ boundary is less than 5 parts per million. Or,

■ Corrective actions have been taken to abate emissions and the 
concentration of VO vapors at a downwind location and in or adjacent to 
the work area is less than 5 ppm for a 15-minute average. The downwind 
location will be 200 feet downwind of the EZ or half the distance to the 
nearest potential receptor or commercial structure, whichever is less -  but 
in no case less then 20 feet. The corrective actions may include one or 
more of the following: venting, covering or application of foam. Potential 
receptors include people walking or driving along Western Avenue or 
Highland Terrace and tenants of the Port Authority. Therefore, the nearest 
public roadway or occupied building will considered to be the receptor.

• If the concentrations of VO vapors in or adjacent to the work area or at the 
downwind EZ boundary are greater than 25 ppm above background, work 
activities must be halted. One or more of the corrective actions identified above 
must be implemented. Work may resume when the work plan has been modified 
to include activities designed to prevent the emission of VO vapors at 
concentrations greater than 5 ppm at the monitoring stations specified above.



Action levels for concentrations of airborne particulate matter are provided below in 
narrative format and are summarized in Table 1. Please note, the visible emission of dust 
from the EZ is unacceptable, regardless of the concentration of airborne particulate 
matter measured using the MiniRAM dust meter or equivalent instrumentation. 
Therefore, visible dust emission is itself an action level as indicated below.

• If the 15-minute average concentration of airborne particulate matter in or 
adjacent to the work area or at the downwind EZ boundary exceeds 100 
micrograms per cubic meter (mcg/m3) above the background concentration or if 
airborne dust is observed leaving the work area, then dust suppression techniques, 
including misting soil with water from a certified clean water source such as a fire 
hydrant, if  available, will be initiated. Work will continue with dust suppression 
techniques implemented periodically and/or as needed provided that the 15- 
minute average concentration of airborne particulate matter in or adjacent to the 
work area and at the downwind EZ boundary does not exceed 150 mcg/m3 above 
the background concentration and provided that no visible dust is observed to be 
migrating from the EZ.

• If, after implementation of dust suppression techniques, the 15-minute average 
concentration of airborne particulate matter in or adjacent to the work area or at 
the downwind EZ boundary is greater then 150 mcg/m3 above background, work 
will be stopped and a re-evaluation of activities will be initiated. Work will 
resume when dust suppression measures and other controls are successful in 
reducing the 15-minute average concentration in or adjacent to the work area and 
at the downwind EZ boundary to 150 mcg/m3 or less above background and when 
no visible dust is observed to be migrating from the EZ.

7.0 AIR MONITORING RECORDS

The air monitoring personnel will be responsible for maintaining a daily log of the VO 
vapor and dust concentrations at each station and in or adjacent to the work area. In 
addition, for the log of air quality measurements made in or adjacent to the work area, the 
air monitoring personnel will describe the location where the measurement was made, the 
activity being conducted, the distance from where the activity was conducted, and the 
approximate wind direction. Air quality data for VO vapors and airborne particulate 
matter measured at the downwind EZ boundary shall be recorded at 15-minute intervals 
throughout the workday. Background air quality data, i.e., data measured at the upwind 
EZ boundary, will be recorded prior to the initiation of work and every one hour 
thereafter. The hand-held air quality monitoring equipment will be used to measure 
instantaneous air quality within or immediately adjacent to the work area once per 30 
minutes and whenever an exceedance is detected at the downwind EZ boundary.

Periodic air quality monitoring data must be recorded at a frequency approved by the Site 
Health and Safety Officer (SHSO) designated in the Port Authority-approved Site 
Specific Health and Safety Plan.



All air quality monitoring logs will be maintained at the HHMT-Port Ivory Facility and in 
a location accessible to both the SHSO and the air monitoring personnel. The logs will 
be provided to NYSDEC and/or NYSDOH officials upon request.

It is not anticipated that the jobsite will be staffed on weekends and holidays. Therefore, 
the air quality monitoring log will not be maintained on these days, and actions will be 
taken to reduce the likelihood of an emission of VO vapors or airborne particulate matter 
at these times. Such actions will include temporarily covering all boreholes, test pits, test 
trenches, soil stockpiles, and other areas where wastes are stored to the extent practicable. 
All open test pits, test trenches, and boreholes will also be demarcated using high 
visibility plastic fencing or the equivalent. These precautions will also be recorded.

Table 1 -  Action Levels and Required Responses for VO Vapor Concentrations

*VO Vapor Concentration (ppm) RESPONSE

< 5 M on ito r as specified  in  C A M P

B etw een  5 and  25 W ork  activ ities tem p o ra rily  halted . C ontinue 
m onito ring  as sp ec ified  in  C A M P . T ake co rrective 
actions ( le t ven t, cover, an d /o r ap p ly  foam ) i f  V O  
v apo r concen tra tion  rem ain s  g rea te r than  5 ppm . 
C ontinue w ork  w hen  the V O  v ap o r concen tra tion  is 
less than  5 p p m  at e ith e r the d o w nw ind  EZ  
boundary  o r at a d o w n w in d  lo ca tio n  as specified  in 
the narrative.

> 2 5 C ease w ork  and  take co rrec tive  ac tions (let vent, 
cover, and /o r app ly  foam ).

*Airborne Particulate Matter 
Concentration (mcg/m3)

RESPONSE

<100, no v is ib le  dust em issions from  EZ M onito r as specified  in  C A M P

B etw een  100 and  150, no  v is ib le  dust em issions 
from  EZ

A pp ly  dust sup p ressio n  techn iques. C ontinue 
m onito ring  as sp ec ified  in  C A M P.

> 150 o r v is ib le  d u st em issions from  EZ C ease  w ork  and  re -ev a lu a te  m ethods. A pply  dust 
supp ression  techn iques. C on tinue  w ork  w hen 
airbo rne  p articu la te  m a tte r concen tra tions decrease 
to below  150 m cg /m 3.

Notes:
1) *Based on a 15-minute average concentration and relative to background 

conditions.
2) Applies to air quality measurements in or adjacent to the work area or at the 

downwind EZ boundary.


