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1 .0  I N T R O D U C T I O N

P aulus  S o k o lo w s k i &  S arto r E n g in e e rin g , P C  (P S & S P C ) has been re ta in ed  b y  K e y S p a n  

C o rp o ra tio n  (K e y S p a n ) to p repare  th is  R ev ised  S ite  In v e s tig a tio n  W o r k  P la n  (R S IW P )  to  

d o cu m en t th e  m eth o d o lo g ies  to b e  fo llo w e d  in  p e rfo rm in g  a site in v e s tig a tio n  o f  th e  soils and  

g ro im d w a te r u n d e rly in g  the  Proposed L iq u e fa c tio n  P la n t R ep lacem en t A re a  (L P R A )  o f  the  

G re e n p o in t E n e rg y  C e n te r (see F ig u re  1 fo r  S ite  L o c a tio n  M a p ). F ig u res  2  and 3 illu s tra te  the  

p o rtio n  o f  th e  L P R A  to  b e  in ves tig a ted  fo r  th e  proposed L P R A . T h e  ob jec tives  o f  th e  proposed  
L P R A  site  in v e s tig a tio n  are as fo llo w s:

1. T o  s u ffic ie n tly  ch arac terize  the  proposed L P R A  site so il and g ro u n d w a te r co nd itions  in  

o rd er to  understand  the nature  and ex ten t o f  e n v iro n m en ta l im pacts; and
2 . T o  p ro v id e  the necessary in fo rm a tio n  to support the re m o v a l o f  e n v iro n m e n ta l im pacts  in  

th e  a rea  o f  th e  proposed L P R A , proposed L N G  C o n tro l B u ild in g  E xp an s io n , and  
associated  substation, sw itchgears, and b e lo w -g ro u n d  p ip in g  th a t m a y  pose a h azard  to  

h u m a n  h e a lth  d u rin g  co nstm ction  and operation  o f  the fa c ility .

In  M a r c h  2 0 0 4 , th ir te e n  (1 3 )  so il borings; G P E -1  th rough  G P E -1 3 , w e re  in s ta lled  in  p ro x im ity  to  

th e  L P R A  in  o rd e r to  support a p re lim in a ry  site in v es tig a tio n  o f  th is  area. T h e  so il b o rin g s  w e re  

in s ta lle d  in  accordance w ith  the  procedures o u tlin ed  in  th is  R S IW P . T h e  results  o f  th is  

p re lim in a ry  in v e s tig a tio n  are su m m arized  in  the  June 2 0 0 4  D ra ft  P re lim in a ry  S ite  In v e s tig a tio n  

R e p o rt (D P S IR ) .  T h e  D P S IR  w as re v ie w e d  b y  th e  N e w  Y o r k  S tate D e p a rtm e n t o f  C o n serva tio n  

( N Y S D E C )  in  June 2 0 0 4 . T h e  conclusions reached in  D P S IR  are presented  in  S ectio n  1.3 o f  th is  

R s r w p .

T h is  R S IW P  has been  p repared  to  co m p le te  the  in ves tig a tio n  o f  so il and g ro u n d w ate r at the  site  

and  to  respond to  N Y S D E C  com m ents on  the D P S IR . T h e  L P R A  site is illu s tra ted  on  F ig u re  2 . 
A s  illu s tra te d  o n  F ig u re  3 , th irteen  (1 3 )  ad d itio n a l so il borings; G P E -1 4  th ro u gh  G P E -2 6 , and ten  

(1 0 )  m o n ito r in g  w e lls ; M W - I S ,  M W - I D ,  M W - 2 S ,  M W - 2 D ,  M W - 3 S ,  M W - 3 D ,  M W - 4 S ,  M W -  

4 D , M W - 5 S  and  M W - 5 D  are proposed  to  b e  in s ta lled  to  d e term in e  i f  observed  so il im pacts  h ave  

resu lted  in  im pacts  to  g ro un d w ater. T w o  test p its , T P -1  and T P -2 , are proposed to  b e  excavated  

in  o rd e r to  fu rth e r  assess subsurface so il cond itions. S o il sam ples fro m  th e  b o r in g  lo ca tio ns  and  

g ro u n d w a te r sam ples fro m  th e  m o n ito rin g  w e lls  w i l l  b e  co llected  and a n a ly ze d  fo r  th e  presence  

o f  s ig n if ic a n t o r  n o tab le  ch em ica l constituents. In  ad d ition , the so il borings and m o n ito r in g  w e lls  

w i l l  p ro v id e  in fo rm a tio n  reg ard in g  th e  g ro u n d w ate r tab le  e leva tio n .

1 .1  S ite  In v e s t ig a t io n  W o r k  P la n  O b je c tiv e s  a n d  Scope

T h e  purpose o f  th e  R S IW P  is to  describe th e  m ethods and procedures to  b e  im p le m e n te d  

d u rin g  th e  p erfo rm a n c e  o f  the  site in ves tig a tio n  ac tiv ities  to  b e  conducted  at th e  proposed  

L P R A  o f  th e  G re e n p o in t E n e rg y  C enter. T h is  w o rk  p la n  includes th e  fo llo w in g  

com ponents;

>  A  discussion o f  the site location and its environmental setting;

1 - 1
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>  A  d iscussion  o f  the site  in ves tig a tio n  results;
>  A  d iscussion  o f  th e  m ethods and procedures to  im p le m e n t the  site  in v e s tig a tio n

a c tiv ities ;
>  A  d iscussion o f  th e  h e a lth  and safe ty  procedures to  b e  fo llo w e d  d u rin g  the

im p le m e n ta tio n  o f  th e  site in v es tig a tio n  ac tiv ities ; and,
>  A  d iscussion  o f  th e  Q u a lity  A ssurance P ro jec t P la n  (Q A P P )  th a t w i l l  b e  u t il iz e d  to

ensure th e  in te g r ity  o f  th e  data  resu ltin g  fro m  the site in v es tig a tio n  ac tiv ities .

1 .2  B a c k g r o u n d  In fo r m a t io n

1 .2 .1  S ite  D e s c r ip t io n

T h e  G re e n p o in t E n e rg y  C e n te r is located  at the  in tersection  o f  V a n d e rv o o rt  

A v e n u e  and  M a s p e th  A v e n u e  in  the  G reen p o in t S ection  o f  B ro o k ly n , N e w  Y o r k .  
T h e  lo c a tio n  o f  the S ite  is dep ic ted  o n  F ig u re  1. T h e  C e n te r is b o u n d  to  th e  n o rth  

b y  L o m b a rd y  S treet, to  th e  east b y  N e w to w n  C reek , to  the  south b y  M a s p e th  

A v e n u e  and  to  th e  w es t b y  V a n d e rv o o rt A v e n u e . T h e  Proposed  L iq u e fa c tio n  

R e p la c e m e n t P la n t A re a  is located  in  the northeastern  c o m e r o f  the  C e n te r in  an  

area  b o u n d  b y  L o m b a rd y  S treet and  N e w to w n  C reek . T h e  o v e ra ll la y o u t o f  the  

G re e n p o in t E n e rg y  C e n te r is depicted  on  F ig u re  2 . T h e  lo c a tio n  and  o v e ra ll 
la y o u t o f  th e  proposed  L P R A  is depicted  on  F ig u re  2.

1 .2 .2  H is to r ic a l  S ite  U s a g e

T h e  G re e n p o in t E n e rg y  C e n te r fu n ctio n ed  as a la rg e  m an u fac tu red  gas p la n t  

( M G P )  and  b yp ro d u c t c o k in g  opera tio n  fro m  192 8  u n t il 1 9 5 2 . In  a d d itio n , i t  has  

served  as a m a jo r  en e rg y  cen ter fo r  N e w  Y o r k  C ity , in c lu d in g  support services fo r  

gas operations  and p ro d u c tio n  o f  L iq u e fie d  N a tu ra l G as and S yn th e tic  N a tu ra l  
G as.

R e v ie w  o f  h is to ric a l p ro p e rty  m aps (see A p p e n d ix  A )  ind icates th a t structures  

re la te d  to  th e  fo rm e r M G P  and associated operations have , o ver tim e , o ccup ied  

m o s t o f  th e  cu rren t G re e n p o in t E n e rg y  C enter. H o w e v e r  in  the  sp ec ific  area o f  

th e  L P R A , o n ly  one  structure, a sm all o il u n lo ad in g  p u m p  house at the  

in te rsec tio n  o f  L o m b a rd y  S treet and N e w to w n  C re e k , has ev e r b een  id e n tifie d .

1 .2 .3  C u r r e n t  S ite  U s a g e

C u rre n tly , K e y S p a n  operates a L iq u e fie d  N a tu ra l G as ( L N G )  P lan t at G reen p o in t, 
B ro o k ly n . T h e  p la n t p roduces L N G  b y  liq u e fy in g  p ip e lin e  gas. T h e  L N G  is stored  

in  2  tanks ( L N G  T a n k  N o s . 1 and 2 ) and is reg as ified  (v a p o rize d ) fo r  d e liv e ry  

b a c k  in to  th e  lo c a l p ip e lin e  d is tr ib u tio n  system  as requ ired .

1-2
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T h e  L N G  p la n t w as constructed  in  1968  w ith  variou s  add itions  o v e r the  years. 
C u rre n tly  the  p la n t has a liq u e fa c tio n  cap ac ity  o f  5 .9  m il l io n  standard cu b ic  fee t 
p e r d a y  (s c fd ), a v a p o riza tio n  cap ac ity  o f  2 8 0  m ill io n  scfd and a storage cap ac ity  

o f  1 6 0 0  m ill io n  s c f  T h e  proposed  liq u e fa c tio n  p la n t rep lacem en t w i l l  in c lu d e  the  
co nstruction  o f  an  ex tens ion  (a p p ro x im a te ly  125  fee t b y  4 5  fe e t) to  th e  ex is tin g  

C o n tro l B u ild in g ; the  construction  o f  a n e w  L N G  P la n t A re a  B u ild in g  

(a p p ro x im a te ly  1 1 0  fee t b y  75  fe e t); and the  in s ta lla tio n  o f  a p p ro x im a te ly  5 0 0  

lin e a r  fee t o f  o verhead  p ip in g .

1 .3  P re v io u s  In v e s tte a t io n

A  p re lim in a ry  site in v e s tig a tio n  w as p e rfo rm e d  in  the  area  o f  the  proposed  L N G  

exp an s io n  in  M a rc h  2 0 0 4  and th e  results  are presented  in  the  June 2 0 0 4  D P S IR . T h ir te e n  

geop ro b e  b orin g s  w e re  in s ta lle d  as p a rt o f  th is  in v es tig a tio n  to  d e te rm in e  the  presence o r  

absence o f  e n v iro n m e n ta l im pacts  in  th e  soils u n d e rly in g  the  proposed  L iq u e fa c tio n  P la n t  

R e p la c e m e n t A re a  and th e ir  locations are illu s tra ted  on  F ig u re  3.

T h e  D P S IR  in c ludes th e  fo llo w in g  conclusions based on  th e  fin d in g s  o f  th e  p re lim in a ry  

site  in ves tig a tio n :

•  C h e m ic a ls  o f  concern  ( V O C  and  S V O C  com pounds, c a d m iu m , m e rc u ry  and  

s e le n iu m ) at leve ls  exceed in g  th e ir  respective  S C G s , are lim ite d  in  ex ten t to  the  

u p p e r ten  fee t o f  th e  surface soils. T h e  m a jo r ity  o f  these S C G  exceedances are  

concen tra ted  in  th e  surface soils above th e  encountered  g ro u n d w ate r ta b le  (less  

th an  5 fee t).

•  T h e re  is no  sp ec ific  id e n tif ia b le  source area fo r  th e  observed  so il im pacts  w ith in  

o r b eneath  th e  proposed  area o f  construction.

•  T h e  observed  so il im pacts  do n o t appear to b e  re la ted  to  an y  fo rm e r a c tiv itie s  in  

th e  study area, and  appear m o re  lik e ly  to  b e  associated w ith  the  m isce llaneo u s  so il 
f i l l  th a t w as p re v io u s ly  p laced  in  th e  study area.

•  T h e  fin d in g s  o f  th is  in v e s tig a tio n  h ave  p ro v id e d  s u ffic ie n t in fo rm a tio n  to  fu lly  

ch arac terize  th e  so il im pacts  in  the area o f  proposed  construction  and no fu rth e r  

d e lin e a tio n  is requ ired .

N Y S D E C  com m ents  to  th e  P re lim in a ry  S ite  In v e s tig a tio n  R e p o rt w e re  issued to  K e y S p a n  

b y  m eans o f  a June 2 9 , 2 0 0 4  correspondence. Responses to  these com m ents  w e re  

p rep ared  b y  K e y S p a n  and issued to the  T ^ S D E C  v ia  a J u ly  19 , 2 0 0 4  response le tter.

1 .4  S ite  In v e s t ig a t io n  W o r k  P la n  O r g a n iz a t io n

T h is  R S rW P  is o rg an ized  in  accordance w ith  the  fo llo w in g  sections:

•  S e c tio n  1 .0  -  I N T R O D U C T I O N :  T h is  section  p ro v id es  a b r ie f  d escrip tio n  o f  

th e  lo c a tio n  o f  the  S ite  and the  h is to rica l operations p erfo rm ed .

1-3
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S e c tio n  2 .0  -  P H Y S I C A L  A N D  E N V I R O N M E N T A L  S E T T IN G :  T h is  section  

discusses th e  p hys ica l and e n v iro n m en ta l setting  o f  the  S ite  in c lu d in g  in fo rm a tio n  

re g a rd in g  to p o g rap h y , g eo lo g y  and h y d ro g e o lo g y  o f  the  S ite .

S e c tio n  3 .0  -  S IT E  I N V E S T I G A T I O N  S C O P E  O F  W O R K :  T h is  section  o f  

th e  R S IW P  su m m arizes  th e  in v e s tig a tiv e  actions to  b e  p e rfo rm e d  at the  S ite  as 
w e ll as th e  p ro cedu ra l aspects o f  th e ir  im p le m e n ta tio n .

S e c tio n  4 .0  -  Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N :  T h is  section

presents a  su m m ary  o f  the  Q u a lity  A ssurance P ro je c t P la n  d e v e lo p e d  fo r  the  

im p le m e n ta tio n  o f  the in v e s tig a tiv e  ac tiv ities  to  ensure the  in te g r ity  o f  the  

re s u ltin g  data.

S e c tio n  5 .0  -  H E A L T H  A N D  S A F E T Y  P L A N :  T h is  section  o f  the R S IW P  

s u m m arizes  th e  h ea lth  and sa fe ty  m easures to  b e  taken  in  o rd er to  ensure w o rk e r  

s a fe ty  d u r in g  th e  im p le m e n ta tio n  o f  th e  in v e s tig a tio n  ac tiv ities .

S e c tio n  6 .0  -  S IT E  I N V E S T I G A T I O N  R E P O R T :  T h is  section  o f  th e  R S IW P  

presents de ta ils  on  th e  proposed  rep o rt o u tlin e  fo r  th e  p resen tation  o f  th e  resu lts  o f  

a ll th e  in v e s tig a tio n  a c tiv ities  p e rfo rm e d  as described  h ere in .

1-4
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2 .0  P H Y S I C A L  A N D  E N V I R O N M E N T A L  S E T T IN G

2 .1  P h y s ic a l S e ttin g

T h e  G re e n p o in t E n e rg y  C e n te r is lo ca ted  in  the G re e n p o in t S ectio n  o f  B ro o k ly n , N e w  

Y o r k . S urro u n d in g  uses o f  the  site  are d om in ated  b y  in d u s tria l and c o m m e rc ia l uses w ith  

th e  e x c e p tio n  to  a res id en tia l area n ear B e a d e l S treet to  th e  north w est o f  th e  S ite . T o  the  

n orth  o f  the S ite  (a lo n g  L o m b a rd y  S treet) are c o m m erc ia l enterprises ( i .e . ,  a  tru c k in g  

c o m p an y , a co nstruction  and d e m o litio n  debris  re c y c lin g  p la n t and a so lid  w aste  transfer  
fa c ili ty ) .

T h e  p roposed  L P R A  is separated in to  tw o  areas: (1 )  th e  Proposed L N G  C o n tro l B u ild in g  

E x p a n s io n  and (2 )  th e  Proposed L N G  P lan t, in c lu d in g  one substation and tw o  sw itch g ear  

areas. T h e  P roposed  L N G  C o n tro l B u ild in g  E x p an s io n  is located  to  th e  w e s t o f  the  

Proposed  L N G  P lan t. B o th  areas are  re la tiv e ly  f la t  w ith  a s lig h t slope to  the  east to w ards  

N e w to w n  C re e k . T h e  tw o  areas are separated b y  a steep slope ( i .e ., o n  th e  o rd e r o f  

1 H :1 V ) .  T h e  s lope is s ta b ilize d  w ith  a fiberg lass m a t covered  w ith  a b la c k  ta r em u ls io n . 
T h e  m a t and  the ta r em u ls io n  p ro v id e  a su itab le  substrate fo r  the  co ntro l o f  v e g e ta tiv e  

g ro w th  and are also f la m e  resistant.

2 .2  G e o lo g y

R e g io n a l g e o lo g y  consists o f  f i l l  m a te ria l ran g in g  in  th ickness fro m  zero  to  severa l fee t. 
T h e  f i l l  m a te ria l consists o f  g ran u la r soils w ith  v a ry in g  am ounts o f  m isce llaneo u s  debris. 
T h e  f i l l  m a te r ia l is u n d e rla in  b y  a re la tiv e ly  n a rro w  sequence o f  u nco n so lidated  

sed im ents o f  Q u a te rn a ry  age consisting  o f  g la c ia l m o ra in e  and  g la c ia l o u tw ash  sed im ents. 
T hese  g la c ia l sed im ents are fu rth e r re fin e d  b y  fo u r lith o lo g ic  units: G la c ia l T i l l
consis ting  o f  sand, g rave l and  cobbles and v a ry in g  in  th ickness fro m  10 to  2 0  feet; 
S tra tifie d  sands and g rave l v a ry in g  in  th ickness fro m  1 0 0  to  2 0 0  feet; T h in ly -b e d d e d  c la y  

and s ilt lenses (G ard in ers  C la y )  v a ry in g  in  th ickness fro m  10 to  100  fe e t b u t absent in  

m o st p laces; and, s tra tified  sand and g rave l C osta l P la in  sedim ents v a ry in g  in  th ickness  

fro m  3 0  to  6 0  feet. A c c o rd in g  to  pub lish ed  lite ra tu re , b ed ro ck  exists at a p p ro x im a te ly  5 0  

to  1 5 0  fe e t b e lo w  grade and u nderlies  the  C oasta l P la in  sed im ent and consists o f  m assive  

to  gneissic g ra n itic  rock .

S ubsurface cond itions  in  th e  site  area are expected  to b e  g e n e ra lly  consistent w ith  

re g io n a l g e o lo g y  and  to ty p ic a lly  in c lu d e  th e  fo llo w in g  so il strata, in  o rd er o f  in creas ing  

depth:

>  L it t le  to  severa l fee t (4  to  6  fe e t) o f  su rfic ia l f i l l  m ateria ls ;
>  O rg a n ic  s ilt/p e a t (m a y  o r m a y  n o t b e  encountered  beneath  the  S ite );
>  G la c ia l o u tw ash  o r lacu strin e  deposits; and,
>  G la c ia l m o ra in e /d r if t  soils.
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2 .3  H y d r o g e o lo g y

T h e re  are  no  surface  w a te r  b od ies  located  on  th e  S ite . N e w to w n  C re e k  borders  th e  S ite  

to  th e  east. T h e  g ro u n d w ate r f lo w  beneath  the S ite  is co n tro lled  b y  N e w to w n  C re e k  and  

g ro u n d w a te r f lo w  across th e  S ite  is in  an easterly  d irec tio n  to w a rd  N e w to w n  C re e k .
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3 .0  R E V I S E D  S I T E  I N V E S T I G A T I O N  S C O P E  O F  W O R K

In  g en era l, the  rev ised  site  in v e s tig a tio n  is p roposed to  in c lu d e  th e  in s ta lla tio n  o f  th irte e n  (1 3 )  

a d d itio n a l so il b o rin g s , tw o  (2 )  test p its  and ten  (1 0 )  g ro u n d w ate r m o n ito rin g  w e lls  to  d e te rm in e  
th e  n a tu re  and  e x te n t o f  s o il and g ro u n d w ate r im pacts .

T h e  fo llo w in g  tasks co m p rise  the  Scope o f  W o rk :

>  F ie ld  In v e s tig a tio n  P reparation ;
>  S ite  M o b il iz a t io n  A c tiv itie s ;
>  D e c o n ta m in a tio n  A re a  and  W a s te  Storage A re a
>  F ie ld  in v e s tig a tio n  a c tiv itie s  in c lu d in g  th e  in s ta lla tio n  o f  so il borings, g ro u n d w ate r  

m o n ito r in g  w e lls  and th e  c o lle c tio n  o f  so il and g ro u n d w ate r sam ples fro m  the  borings  
and m o n ito r in g  w e lls ;

>  A i r  m o n ito r in g  ac tiv ities ;
>  L a b o ra to ry  analysis  o f  th e  so il and g ro u n d w ate r sam ples;
>  D a ta  re d u c tio n  and sum m ary;
>  P re p a ra tio n  o f  s u m m a ry  report; and,
>  P resen ta tion  o f  find ing s .

T h e  p ro po sed  s o il b o r in g  and test p it  lo ca tio ns  are d ep ic ted  o n  F ig u re  3 and w e re  selected  to  

fiorther d e lin ea te  th e  ex ten t o f  im p ac ted  soils w ith in  the  L P R A . T h e  proposed m o n ito r in g  w e ll  
lo ca tio n s , also d ep ic ted  o n  F ig u re  3 , w e re  selected based on  the results o f  the  p re lim in a ry  site  

in v e s tig a tio n  in  o rd e r to  o b ta in  g ro u n d w a te r data  u p g rad ien t and d o w n g ra d ie n t o f  th e  proposed  

L P R A .

D e s c rip tio n s  o f  each a c tiv ity  c o m p ris in g  th e  Scope o f  W o r k  are presented  in  the  fo llo w in g  

subsections.

3 .1  F ie ld  In v e s t ig a t io n  P r e p a r a t io n

P r io r  to  m o b iliz a t io n  to  th e  S ite , K e y S p a n  w i l l  f ie ld  locate , survey, and use K e y s p a n  

personnel to  id e n tify  a ll p o te n tia l u t i l i ty  im pacts  fo r  a ll p roposed so il b o r in g  and  

g ro u n d w a te r m o n ito r in g  w e ll locations. P r io r  to  m o b iliz a tio n  to  the  S ite , th e  d r il lin g  

subcontractor w i l l  also contact the  N e w  Y o r k  U nd erg ro u n d  F a c ilitie s  P ro tec tive  

O rg a n iz a tio n  (U F P O )  to  o b ta in  a u t i l i ty  m a rk o u t o f  the  S ite . In  ad d ition , a ll locations  

w i l l  b e  c leared  b y  m a n u a l-d ig g in g  o r  v a c u u m  e x trac tio n  using  a “ G u z z le r” typ e  

e q u ip m e n t to  a dep th  o f  5 fee t b e lo w  ground  surface to  ru le  o u t p o ten tia l u t i l i ty  co nflic ts .

3 .2  S ite  M o b i l iz a t io n  A c t iv it ie s

U p o n  ap p ro va l o f  th e  W o r k  P la n  b y  th e  N Y S D E C  and au th oriza tio n  fro m  K e y S p a n , 
P S & S  w i l l  m o b il iz e  to  the  site  and p repare  fo r  the  f ie ld  in ves tig a tio n  p ro gram . A  f ie ld
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operations  cen ter w i l l  b e  set up  on  tbe site in  a m o b ile  van , construction  tra ile r  o r  
designated  area at the  L N G  F a c ility .

3 .3  D e c o n ta m in a t io n  A r e a  a n d  W a s te  S to ra g e  A r e a

Im m e d ia te ly  u po n  m o b iliz a tio n  to  the  S ite , a d e co n tam in a tio n  station  w i l l  b e  constructed  

b y  th e  D r i l l in g  S ubcontractor. T h e  d econ tam in ation  station  w i l l  consist o f  a p la s tic  lin e d , 
b e rm e d  area th a t w i l l  co n ta in  and a llo w  fo r  the  c o lle c tio n  o f  a ll d e c o n tam in a tio n  flu id s . 
D e c o n ta m in a tio n  ac tiv ities  fo r  hand  too ls and sam p lin g  eq u ip m en t m a y  also b e  

conducted  in  a  p o rtab le  d econ tam in ation  conta iner ( i .e ., 5 5 -g a llo n  U n ite d  States  

D e p a rtm e n t o f  T ran sp o rta tio n  (U S D O T )  sp ec ifica tion  d ru m ). T h e  lo c a tio n  o f  the  

d e c o n ta m in a tio n  area w i l l  b e  selected in  the f ie ld  in  co n ju n c tio n  w ith  fa c i l i ty  personnel. 
D u r in g  th e  in v e s tig a tio n , th e  M a c ro C o re  shoe, d r il lin g  p o in t and b a rre l w i l l  be  

d eco n tam in a ted  b e tw e e n  each so il b o rin g  as p e r the  S ite -S p e c ific  H e a lth  and  S a fe ty  P la n  

(H A S P )  and th e  Q u a lity  A ssurance P ro jec t P lan  (Q A P P ).

In v e s tig a tiv e  d e riv e d  w astes in c lu d in g  d r il l  cu ttings, g ro u n d w ate r, d e c o n ta m in a tio n  

w aters  and  P P E  w i l l  b e  co llec ted  and stored w ith in  5 5 -g a llo n  U S D O T  d rum s at the  

estab lished  w aste  storage area. T h e  drum s w i l l  b e  p laced  on  a  p las tic  lin e d , b e rm e d  

w aste  storage area. T h e  lo ca tio n  o f  the  w aste  storage area w i l l  b e  d ec id ed  d u rin g  the  

p re lim in a ry  site  v is it to  b e  co m p le ted  p r io r  to  the  start o f  th e  f ie ld  in ves tig a tio n . K e y S p a n  

w i l l  ch arac terize  and arrange fo r  the  o ff-s ite  disposal o f  a ll in v e s tig a tio n  d e riv e d  wastes  

( I D W ) .

3 .4  S o il In v e s t ig a t io n

3 .4 .1  In s ta l la t io n  o f  S o il B o r in g s  a n d  T e s t  P its

T h e  a d d itio n a l s o il borings (G P E -1 4  th ro u g h  G P E -2 6 )  w i l l  b e  in s ta lle d  at 
lo ca tio ns  in d ica ted  on  F ig u re  3. T h e  so il borings w i l l  b e  advanced  to  a depth  

correspond ing  w ith  an an tic ip a ted  la y e r  o f  g la c ia l lacu strin e  deposits. T h ese  

deposits are expected  to  b e  encountered  a p p ro x im a te ly  5 0  fe e t b e lo w  grade  

surface (bgs). E a c h  so il b o r in g  w i l l  b e  advanced  a m in im u m  o f  one fo o t and  a 

m a x im u m  o f  tw o  fee t in to  the g la c ia l lacustrine  deposits. I f  th e  lacu strin e  

deposits  are n o t encoim tered , the  b o r in g  w i l l  b e  extended  n o m in a lly  to  5 0  fee t bgs  

o r a m in im u m  o f  10  fee t in to  v is ib ly  im -im p a c te d  soils, w h ic h e v e r is greater.

T h e  firs t f iv e  (5 )  fee t o f  a ll so il borings are to  b e  advanced  b y  m a n u a l and  va c u u m  

e x c a v a tio n  m ethods in  accordance w ith  fa c ili ty  procedures. T h ese  m ethods  

in c lu d e  m an u a l d ig g in g  w ith  e le c tr ic a lly  in su la ted  shovels and hand  too ls , and  

v a c u u m  e xcava tio n  w ith  a G u z z le r-ty p e  supersucker.

In  o rd e r to  assess the  p o te n tia l fo r  o dor em issions d u rin g  exc a v a tio n  a c tiv ities , 
tw o  (2 )  test p its  are proposed  to  b e  excavated  as p a rt o f  th e  p roposed  site
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in v e s tig a tio n  a c tiv ities  u t il iz in g  m an u a l and va c u u m  re m o v a l m ethods. T h e  

lo c a tio n  o f  the  firs t test p it  (T P -1 )  is  show n on  F ig u re  3 . T h e  second test p it  (T P -  

2 )  w i l l  b e  located  in  the  f ie ld  and w i l l  b e  b iased  to w a rd  the  so il b o rin g  u t i l i ty  

clearance  e x c a v a tio n  th a t ex h ib its  the  greatest a m o u n t o f  im p a c t to  s u rfic ia l soils. 
T h e  test p its  w i l l  b e  excavated  b y  exp and ing  th e  req u ired  u t i l i ty  c learance  

e x c a v a tio n  b y  tw o  (2 )  fe e t and m o n ito rin g  th e  open  test p it  fo r  o rg an ic  v a p o r  

generated  b o th  d u rin g  and  a fte r the  excavation . T h is  data  w i l l  b e  used to  eva lu a te  

p o te n tia l re m e d ia l e ffo rts  to  b e  conducted  at the  proposed  L P R A .

T h e  so il bo rin g s  w i l l  b e  in s ta lled  v ia  d irec t push m ethods u til iz in g  a G e o P ro b e ®  

d r il l  r ig . T h e  d ire c t push in s ta lla tio n  m etho d  w i l l  a llo w  fo r  the  re la t iv e ly  ra p id  

c o lle c tio n  o f  so il sam ples w ith  m in im a l d isturbance o f  the  ground  surface and the  

g enera tio n  o f  a  m in im a l am o u nt o f  so il cuttings th a t w i l l  req u ire  co n ta in e riza tio n , 
c h a rac te riza tio n  and o ff-s ite  disposal. T h e  d irec t push in s ta lla tio n  m etho d s  w i l l  
u til iz e  th e  c lo s e d -p is to n -M a c ro C o re  co n fig u ra tio n  fo r  each sam ple  co llec ted  a fte r  

th e  firs t f iv e -fo o t in te rv a l.

T h e  en tire  dep th  o f  the so il c o lu m n  w i l l  be  lo g g ed  p e r the  U n if ie d  S o il 
C la s s ific a tio n  S ystem  (U .S .C .S .) . F ie ld  screen ing  w i l l  in c lu d e  p h ys ica l 
observations (v is u a l and o lfa c to ry ) as w e ll as the  use o f  f ie ld  screen ing  
m etho d o lo g ies  in c lu d in g  b u t n o t lim ite d  to  the use o f  p ro p e r ly  ca lib ra ted  p h o to  o r  

f la m e  io n iz a tio n  detectors ( P ID /F ID ) .  T h ese  f ie ld  screening m eth o d o lo g ies  w i l l  
in c lu d e  a headspace sam ple  co llec ted  in  a d r il le r ’ s ja r  o r sealed p las tic  b a g  at least 
e v e ry  tw o  fe e t. T h e  sam ple  w i l l  b e  a llo w e d  to  e q u ilib ra te  and w a rm  u p  fo r  at 
least ten  m in u tes  b e fo re  a n a ly z in g  the  headspace w ith  a P ID /F ID .  T h is  

in fo rm a tio n  as w e ll as the  so il s tra tig rap h y w i l l  b e  docum ented  on  S o il B o r in g  

L ogs. A l l  f ie ld  screening instrum ents (P ID s , F ID s , e tc .) w i l l  b e  ca lib ra ted  d a ily  

and  docu m en ted  as p e r th e  requ irem ents  o f  the  Q A P P .

3 .4 .2  C o lle c t io n  o f  S o il S a m p le s

S o il sam ples w i l l  b e  obta in ed  fro m  the  so il b orings  at the  fo llo w in g  depth  

in terva ls ;

>  S u rfic ia l in te rv a l o f  each so il b o rin g  ( i.e ., 0 .5  to  2 .0  fee t b g s ). T h e  

s u rfic ia l sam ple  w i l l  b e  co llec ted  v ia  m an u a l sam p lin g  eq u ip m en t d u rin g  

th e  m a n u a l/v a c u u m  c lea rin g  o f  each boreho le ;
>  T h e  s ix -in c h  in te rv a l above the  encountered  g ro un d w ater tab le;
>  T h e  in te rv a l e x h ib it in g  the  greatest ind ica tio n s  o f  co n tam in a tio n  based on  

f ie ld  screening , o lfa c to ry  and v is u a l in d ica tio n s  o f  co n tam in atio n ; and,
>  T h e  “v is ib ly  c lean”  zo ne  located  beneath  th e  deepest in te rv a l o f  observed  

im pacts . I f  im pacts  are noted  to  a depth  correspond ing  w ith  th e  te rm in a l 
depth  o f  the b o rin g , th e  so il sam ple  w i l l  b e  obta ined  at the te rm in a l depth  

o f  th e  b o rin g .
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A l l  s a m p lin g  as w e ll as storage, m an ag em en t and transporta tion  o f  sam ples w i l l  
b e  p e rfo rm e d  in  accordance w ith  a ll ap p licab le  fed era l, state and lo ca l reg u la tio ns . 
S o il sam ples w i l l  b e  stored in  coolers packed  w ith  ic e  and m a in ta in e d  at a 

tem p era tu re  less than  o r equal to  fo u r degrees C els ius  (4 °  C ). S o il sam ples w i l l  b e  

transferred  to  H 2 M  Labo ra to ries , In c . o f  M e lv il le ,  N e w  Y o r k ,  a la b o ra to ry  

c e rtifie d  in  th e  State o f  N e w  Y o r k  (C e rtif ic a tio n  N u m b e r  1 0 4 7 8 ), a lo n g  w ith  a  

p ro p e r ly  co m p le ted  C h a in -o f-C u s to d y .

F o llo w in g  co m p le tio n  o f  the  boreho les and the  c o lle c tio n  o f  so il sam ples, the  

boreho les  w i l l  b e  grouted  to th e  surface u til iz in g  a cem en t-b en to n ite  g ro u t and  

fin is h e d  to  m atch  pre-d is turbance  grades. A l l  so il b o rin g  in s ta lla tio n  and  

s a m p lin g  eq u ip m en t w i l l  b e  d econtam inated  as p e r the  req u irem ents  o f  the  Q A P P .

3 .4 .3  Q u a l i t y  A s s u r a n c e /Q u a lity  C o n t r o l  ( O A / O O  S a m p le s  (S o ils )

Q u a lity  A s s u ra n c e /Q u a lity  C o n tro l (Q A /Q C )  sam ples fo r  th e  so il in v e s tig a tio n  

w i l l  b e  co llec ted  to ensure the  in te g rity  o f  the resu ltin g  a n a ly tic a l la b o ra to ry  data. 
T h e  Q A /Q C  sam ples w i l l  in c lu d e  b lin d  d u p lica te  so il sam ples, m a tr ix  

s p ik e /m a tr ix  sp ike  d up lica te  ( M S /M S D )  sam ples, and eq u ip m en t rinsate  b la n k  

sam ples. T h e  q u a lity  co ntro l sam ples w i l l  b e  co m p le ted  at a fre q u e n c y  o f  one set 
o f  Q A /Q C  sam ples fo r  e v e ry  tw e n ty  (2 0 )  f ie ld  sam ples o r one p e r w e e k  o f  

sam p lin g , w h ic h e v e r is m o re  frequent.

3 .4 .4  L a b o r a t o r y  A n a ly s is  (S o il)

A l l  o f  th e  co llec ted  so il sam ples and associated q u a lity  c o n tro l/q u a lity  assurance  

c o n tro l b lan ks  w i l l  b e  an a lyzed  fo r  th e  fo llo w in g  param eters  at H 2 M  L abo ra to ries  

(c e r tif ie d  in  the  S tate o f  N e w  Y o r k  to  p e rfo rm  these analyses);

>  T a rg e t C o m p o u n d  L is t (T C L )  V o la t i le  O rg a n ic  C om po u nd s  (V O C s );
>  T C L  S e m i-V o la t ile  O rg a n ic  C om po u nd s  (S V O C s );
>  P o ly c h lo rin a te d  B ip h e n y ls  (P C B s );
>  C y a n id e ; and,
>  R esource  C o n serva tio n  R e c o v e ry  A c t  (R C R A )  M e ta ls .

3 .4 .5  G r o u n d w a te r  In v e s t ig a t io n

T h e  fo llo w in g  sections o f  th is  R S IW P  docum ent the  procedures to  b e  fo llo w e d  to  

in s ta ll, p u rg e  and d eve lo p  the  m o n ito rin g  w e lls  as w e ll as to  c o lle c t the  

g ro u n d w a te r sam ples and transfer th e  sam ples to  H 2 M  Labo ra to ries , Inc .
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3 .4 .6  In s ta l la t io n  o f  M o n ito r in g  W e lls

A  to ta l o f  ten  (1 0 )  m o n ito rin g  w e lls  w i l l  b e  insta lled  at locations  id e n tifie d  on  the  

attached  F ig u re  3. T h e  w e lls  w i l l  b e  in s ta lled  in  f iv e  clusters ( M W - 1 ,  M W - 2 ,  
M W - 3 ,  M W - 4 ,  and  M W - 5 )  w ith  each c luster h a v in g  a w e ll screened at a s h a llo w  

( id e n tif ie d  w ith  an  “ S” )  and a deep ( id e n tifie d  w ith  a “ D ” )  depth  in te rv a l. T h e  

M W - 1  and M W - 5  clusters are b e in g  in s ta lled  to  assess th e  q u a lity  o f  the  

g ro u n d w a te r f lo w in g  onto  the  S ite  ( i .e ., b ackground  co nd itio n s). B ased  o n  the  

results  o f  the  so il sam ples obta in ed  f io m  the  p re v io u s ly  in s ta lled  so il bo rin g s , 
w a te r  ta b le  in fo rm a tio n  and  the  proposed  locations o f  th e  M W - 1  and M W - 5  

clusters ( i .e ., s ituated  to p o g ra p h ic a lly  h ig h e r than  the  surround ing  area ), M W - I S  

and  M W - 5 S  w i l l  b o th  b e  screened at an estim ated  in te rv a l o f  16 to  2 6  fe e t bgs; 
M W - I D  and M W - 5 D  w i l l  b e  screened at an  estim ated  in te rv a l o f  4 5  to  5 5  fee t 
bgs.

M o n ito r in g  w e ll clusters M W - 2 ,  M W 3 ,  and M W 4  are b e in g  in s ta lled  to  assess the  

g ro u n d w a te r co nd itions  d o w n g rad ien t o f  the  proposed  L P R A . T h e  s h a llo w  (S )  

w e lls  in  each c lu s ter w i l l  b e  screened at an estim ated  in te rv a l o f  2  to  12 fee t bgs  

and the  deep ( D )  w e lls  in  each c luster w i l l  b e  screened at an estim ated  in te rv a l o f  
3 0  to  4 0  fe e t bgs.

T h e  s h a llo w  m o n ito r in g  w e lls  w i l l  b e  in s ta lled  w ith  a h o llo w -s te m  auger u s in g  an  

in n e r d ia m e te r ( I .D . )  4 .2 5 - in c h  auger. T h e  g ro un d w ater m o n ito rin g  w e lls  w i l l  b e  

constructed  o f  th readed , tw o  (2 ) - in c h  d iam eter. S chedu le  4 0  p o ly v in y l c h lo rid e  
( P V C )  w e l l  cas ing  eq u ip ped  w ith  2 0 -s lo t w e ll screen. A  tw o -fo o t sum p (s o lid  

P V C  casing) w i l l  b e  attached to  th e  b o tto m  o f  the  w e l l  screen to  a id  in  the  

c o lle c tio n  o f  dense non-aqueous phase liq u id  ( D N A P L ) .  T h e  w e ll screen w i l l  
e x ten d  n o m in a lly  to  e ig h t (8 )  fee t b e lo w  the  w a te r ta b le  w ith  a m in im u m  o f  tw o  

( 2 )  fe e t o f  w e l l  screen situated  above the  top  o f  the  w a te r tab le  to ta lin g  ten  (1 0 )  

fe e t o f  w e l l  screen. T h e  screen in te rva ls  w i l l  be  v e r if ie d  d u rin g  the  so il b o rin g  

p ro g ra m  and w i l l  b e  ad justed , as needed, depend ing  on  fie ld  cond itions. T h e  

len g th  o f  w e ll screen ex ten d in g  above the  top o f  th e  w a te r  tab le  w i l l  a lso be  

d e te rm in e d  based on  f ie ld  cond itions. N o . 1 sand w i l l  b e  p laced  in  th e  an n u la r  

space around  th e  w e ll casing  f io m  one (1 )  fo o t b e lo w  th e  screened in te rv a l 
e x te n d in g  to  a m in im u m  o f  tw o  (2 )  fee t above  th e  to p  o f  th e  w e ll screen. T h e  

a n n u la r space fo r  th e  f i l te r  p a c k  w i l l  b e  b e tw e e n  tw o  (2 )  and fo u r (4 )-in c h e s  th ic k . 
A  tw o  (2 ) - fo o t  b en to n ite  seal w i l l  b e  p laced  above th e  sand p ack  and w e tte d  w ith  

p o ta b le  w a te r fo r  a m in im u m  o f  15 m inu tes  p rio r to  b a c k fil lin g  th e  re m a in in g  
space w ith  a c e m e n t-b en to n ite  g rout m ix tu re . I f  w arran ted , due to  the  depth  o f  the  

deep w e lls  ( i .e ., 4 5  fee t bgs), b a c k fil lin g  w i l l  b e  co m p le ted  using  a tre m ie  p ip e  

p laced  b e lo w  th e  surface o f  the  g ro u t m ix tu re . A  w e ll construction  d iag ram  ( W e l l  

L o g ) w i l l  b e  d eve lo p ed  to  docu m en t the  construction  o f  each w e ll.
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A  so lid  P V C  riser w i l l  b e  attached to  the  w e ll screen and extended  to  correspond  

w ith  th e  a p p ro x im ate  surface grade. A  lo c k a b le , w a te r-t ig h t cap w i l l  b e  in s ta lled  

and th e  w e l l  fin ish ed  w ith  e ith e r a  flu s h -m o u n t o r ab ove -g rade  p ro te c tiv e  casing. 
A  m easu rin g  p o in t (e .g ., a no tch  carved  in  th e  casing  o r  m a rk in g  w ith  in d e lib le  

in k )  w i l l  b e  in s ta lled  at each w e ll  lo ca tio n  to  a llo w  fo r  consistent w a te r  le v e l  
m easurem ents. T h e  m easu ring  p o in t w i l l  b e  surveyed  to  ensure th a t th e  w a te r  

le v e l m easurem ents  are co m p arab le  b e tw e e n  each w e ll lo ca tio n .

T h e  deep m o n ito r in g  w e lls  w i l l  b e  constructed  in  a  s im ila r  m an n er. T h e  f in a l  
screen in te rva ls  w i l l  b e  based on f ie ld  observations noted  d u rin g  the  so il b o rin g  
p ro g ra m .

3 .4 .7  M o n ito r in g  W e l l  D e v e io p m e n t

T h e  m o n ito r in g  w e lls  w i l l  b e  d eve lo p ed  p r io r  to  ta k in g  g ro u n d w ate r le v e l/p ro d u c t  

m easurem ents  and co lle c tin g  sam ples. D e v e lo p m e n t o f  the  w e lls  w i l l  be  

p e rfo rm e d  b y  a lte rn a te ly  surg ing  and p u m p in g  the  w e lls , u t il iz in g  a su bm ers ib le  

p u m p , u n t il the  d e v e lo p m en t w a te r  ach ieves 5 0  N T U s , to  th e  ex ten t feas ib le  o r  

u n t il s ta b iliza tio n  o f  p H , co n d u c tiv ity , tem pera tu re , and  d isso lved  o x y g e n  is 

ach ieved . H o w e v e r , i f  n e ith e r o f  th e  tw o  param eters  can  b e  reaso n ab ly  ach ieved  
w ith in  an  a p p ro x im ate  tw o -h o u r t im e  fram e , w e l l  d e v e lo p m e n t w i l l  b e  deem ed  

co m p le te . A  p ro p e r ly  ca lib ra ted  tu rb id ity  m e te r w i l l  b e  used to  m o n ito r  th e  N T U  

leve ls . F ie ld  m easurem ents fo r  p H , co n d u c tiv ity , tem p era tu re  and d isso lved  

o x y g e n  w i l l  b e  recorded  in  the  L o g  B o o k  d u rin g  th e  d e v e lo p m e n t ac tiv ities .

D e v e lo p m e n t w a te r  generated  d u rin g  w e l l  d e v e lo p m e n t ac tiv itie s  w i l l  b e  

co n ta in e rized  in  U S D O T -a p p ro v e d  5 5 -g a llo n  drum s. T h e  drum s w i l l  b e  staged  

o n-s ite , ch aracterized  and d isposed o f  at an o ff-s ite  d isposal fa c ility . A l l  
eq u ip m e n t u t il iz e d  fo r  th e  d eve lo p m en t o f  the m o n ito r in g  w e lls  w i l l  be  

d econ tam in ated  p r io r  to  use and b e tw e e n  w e lls  in  accordance w ith  th e  S ite  

S p e c ific  H e a lth  and S a fe ty  P lan  (A p p e n d ix  C ).

3 .4 .8  W a t e r  L e v e l a n d  P ro d u c t  M e a s u re m e n ts

A f te r  th e  w e lls  h ave  been  a llo w e d  to  recharge  and  s ta b ilize  fo r  a m in im u m  o f  tw o  

(2 )  w eeks , th e  w e lls  w i l l  b e  accessed and syn op tic  w a te r  and p ro du c t  

m easurem ents (non-aqueous phase liq u id s  (N A P L ) ) ,  i f  an y , w i l l  b e  obta ined . A l l  
m easurem ents  w i l l  b e  m ad e  u t il iz in g  th e  m easu rem en t p o in t estab lished at each  

w e ll lo ca tio n . T h e  w a te r and p ro du c t m easurem ent w i l l  b e  m ad e  w ith  a  p ro p e r ly  

ca lib ra te d  o il/w a te r  in te rface  probe. I f  N A P L  is  m easured  o n  th e  o il/w a te r  

in te rfa c e  p robe, a w e ig h te d  cotton  string  w i l l  b e  u til iz e d  to  c o n firm  the presence  

o f  a n y  N A P L  m easured. A  d isposable  b a ile r  w i l l  b e  used to  d e te rm in e  i f  th e  

N A P L  exists as an em u ls io n  o r as a so lid  la y e r(s ). T h e  static  w a te r le v e l w i l l  b e
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m easu red  to the  nearest 0 .01  fo o t. T h e  o il/w a te r  in te rfa c e  p ro b e  w i l l  b e  
d econ tam in ated  b e tw e e n  each w e ll location .

3 .4 .9  G r o u n d w a te r  S a m p lin g

A f te r  a m in im u m  o f  tw o  w eeks fo llo w in g  the co m p le tio n  o f  the  w e ll d e v e lo p m e n t  

a c tiv itie s , g ro u n d w a te r sam ples w i l l  b e  co llected  fro m  the  ten  (1 0 )  m o n ito r in g  
w e lls .

F o llo w in g  in it ia l access to the  w e ll,  a m easurem ent o f  the  to ta l w e l l  depth , the  

depth  to  g ro u n d w ate r and depth  and th ickness o f  p roduct, i f  an y , w i l l  b e  o b ta ined . 
I f  substantia l p ro du c t accu m u la tio n  is present in  an y  o f  the  w e lls , th e  p ro d u c t w i l l  
b e  re m o v e d , v ia  h an d  b a ilin g  and con ta in erized . N o  g ro u n d w a te r sam ples w i l l  b e  

o b ta in e d  fro m  w e lls  th a t con ta in  s ig n ific a n t accum ulations  o f  p roduct.

G ro u n d w a te r p u rg in g  and  sam p lin g  o f  the m o n ito rin g  w e lls  w i l l  b e  conducted  in  

accordance w ith  th e  procedures set fo rth  in  “ L o w  Stress (L o w  F lo w )  P u rg in g  and  

S a m p lin g  P ro cedu re  fo r  th e  C o lle c tio n  o f  G ro u n d w a te r S am ples F ro m  M o n ito r in g  

W e lls " , p ub lish ed  J u ly  3 0 , 1 9 9 6 . T h e  w e lls  w i l l  b e  p urged  and sam pled  at rates  

th a t m in im iz e  o r e lim in a te  s ig n ifican t d ra w d o w n . A  p u rg in g /s a m p lin g  

su bm ers ib le  p u m p  (e .g ., G run d fo s  p u m p  w ith  a f lo w  c o n tro lle r b o x ) w ith  

d ed icated  p o ly e th y le n e  tu b in g , as p rac tica l, w i l l  b e  used at each w e ll .  W a te r  

q u a lity  w i l l  b e  m o n ito re d  fo r  p H , tem perature , sp ec ific  c o n d u c tiv ity , o x id a tio n -  

re d u c tio n  p o te n tia l (E h ) , d isso lved  o xyg en  and tu rb id ity  u s in g  an  in lin e  w a te r  

q u a lity  m e te r w ith  f lo w  th ro u gh  ce ll. T h e  tu b in g  v o lu m e  w i l l  b e  ca lcu la ted  and, 
u p o n  re m o v a l o f  o ne  tu b in g  v o lu m e  o f  g ro un d w ater, w a te r  q u a lity  param eters  w i l l  
b e  reco rd ed  at f iv e  (5 ) -m in u te  in te rva ls  to  d e te rm in e  the s ta b ility  o f  th e  w e ll.  
S ta b ility  w i l l  b e  considered  to  h a v e  been  ach ieved  w h e n  p H  is w ith in  0 .1  standard  

u n it, tem p era tu re  is  w ith in  0 .5 °C , E h  is w ith in  + / - 1 0  m ill iv o lts , tu rb id ity  is  w ith in  

1 0 %  fo r  va lues  g rea ter th an  1, D O  is w ith in  1 0 % , and s p ec ific  c o n d u c tiv ity  is 

w ith in  3 %  fo r  th ree  consecutive  readings.

W h e n  s ta b ility  is a tta ined , sam ples w i l l  b e  co llec ted  fro m  each o f  the  m o n ito r in g  

w e lls . S am ples  w i l l  b e  co llec ted  d ire c tly  th ro u g h  th e  d ed icated  tu b in g  and th e  

p u rg in g /s a m p lin g  p u m p  p rio r  to en tering  the  f lo w  th ro u gh  c e ll th e reb y  en suring  a 

rep resen ta tive  sam ple  o f  a q u ife r cond itions. G ro u n d w a te r sam ples w i l l  b e  p laced  

d ire c tly  in to  p re -c lean ed  and ap p ro p ria te ly  p reserved  sam ple  conta iners  p ro v id e d  

b y  th e  selected a n a ly tic a l lab o ra to ry . O n ce  f i lle d , the  g ro u n d w ate r sam ples w i l l  
b e  p la c e d  in to  a co o le r and m a in ta in e d  at a tem pera tu re  o f  4 °C  o r less.

3 .4 .1 0  E q u ip m e n t  D e c o n ta m in a t io n

P r io r  to  sam p lin g , a ll n on -d ed icated /non -d isposab le  eq u ip m en t ( i .e ., pum ps, 
b o w ls , spoons, and b a ile rs ) w i l l  b e  w ashed  w ith  p o tab le  w a te r  and a la b o ra to ry
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grad e  detergen t (such as A lc o n o x ). D e c o n ta m in a tio n  m a y  ta k e  p la c e  at the  

s a m p lin g  lo c a tio n  as lo n g  as a ll liq u id s  are co n ta in erized . T h e  sam p lin g  

e q u ip m e n t w i l l  then  b e  rinsed  w ith  p o tab le  w a te r  fo llo w e d  b y  a  reag en t-g rad e  

iso p ro p ano l rin se  and f in a lly  a d e io n ize d  w a te r rinse. A d d it io n a lly , a ll e q u ip m en t 
used to  c o llec t sam ples fo r  m eta ls  analysis w i l l  re ce ive  a n itr ic  ac id  rinse  fo llo w e d  

b y  a d e io n ize d  w a te r rinse. B e tw e e n  rinses, eq u ip m en t w i l l  b e  p laced  on  

p o ly e th y le n e  sheeting. A t  no  tim e  w i l l  d econ tam inated  e q u ip m en t b e  p laced  

d ire c tly  o n  the  ground. E q u ip m e n t w i l l  b e  w rap p ed  in  p o ly e th y le n e  p la s tic  o r  

a lu m in u m  fo il  fo r  storage o r transporta tion  fro m  th e  designated  d e c o n tam in a tio n  

area to  th e  s a m p lin g  lo ca tio n , w h e re  appropriate .

3 .4 .1 1  Q u a l i t y  A s s u r a n c e /Q u a li ty  C o n tr o l  ( Q A /Q C )  S a m p le s

In  a d d itio n  to  th e  co lle c tio n  o f  g ro u n d w ate r sam ples, q u a lity  assu ran ce /q u a lity  

co ntro l (Q A /Q C )  sam ples w i l l  b e  co llected  at the fo llo w in g  frequency:

>  O n e  (1 )  tr ip  b la n k  sam ple  w i l l  b e  p repared  fo r  each d a y  o f  g ro u n d w a te r
sam pling ;

>  O n e  b lin d  d up lica te  sam ple  w i l l  b e  co llected  fo r  e v e ry  tw e n ty  (2 0 )
g ro u n d w a te r sam ples o r fo r  e v e ry  w e e k  o f  sam p lin g , w h ic h e v e r is m o re  

frequent;
>  O n e  eq u ip m en t rinsate sam ple  w i l l  b e  co llec ted  fo r  e v e ry  tw e n ty  (2 0 )

g ro u n d w ate r sam ples co llec ted  o r fo r  e v e ry  w e e k  o f  sam p lin g , w h ic h e v e r  

is  m o re  frequent; and,
>  O n e  m a tr ix  s p ik e /m a trix  sp ike  d up lica te  ( M S /M S D )  sam ple  w i l l  b e

co llec ted  fo r  e v e ry  tw e n ty  (2 0 )  g ro un d w ater sam ples co llec ted  o r  fo r  e v e ry  

w e e k  o f  sam p lin g , w h ic h e v e r is m o re  frequent.

E ach  Q A /Q C  sam ple , w ith  the  excep tio n  o f  the  tr ip  b la n k  sam ple , w i l l  b e  

an a lyzed  fo r  the sam e param eters as the  so il and g ro u n d w ate r sam ples w ith  th e  

e x c e p tio n  o f  th e  tr ip  b la n k . T h e  tr ip  b la n k  sam ples (g ro u n d w a te r o n ly ) w i l l  b e  

an a lyzed  fo r  T C L  V o la t i le  O rg a n ic  C om pounds (V O C s )  o n ly .

3 .4 .1 2  L a b o r a t o r y  A n a ly s is  (G r o u n d w a te r )

A l l  o f  th e  co llec ted  g ro un d w ater sam ples and associated q u a lity  c o n tro l/q u a lity  

assurance co n tro l b lan ks  w i l l  b e  an a lyzed  fo r the  fo llo w in g  param eters  at H 2 M  

Laboratories;

>  T a rg e t C o m p o u n d  L is t (T C L )  V o la t i le  O rg a n ic  C om pounds (V O C s );
>  T C L  S e m i-V o la t ile  O rg a n ic  C om pounds (S V O C s );
>  P o ly c h lo rin a te d  B ip h e n y ls  (P C B s );
>  C y a n id e ; and,

>  R esou rce  C o n serva tio n  R e c o v e ry  A c t  (R C R A )  M e ta ls .
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3 .5  A i r  M o n it o r in g

In  accordance w ith  N Y S D E C  and N e w  Y o r k  S tate D e p a rtm e n t o f  H e a lth  ( N Y S D O H ) ,  a 

C o m m u n ity  A i r  M o n ito r in g  P la n  (C A M P )  w i l l  b e  im p le m e n te d  at the  S ite  d u rin g  the  

p e rfo rm a n c e  o f  in tru s iv e  f ie ld  ac tiv ities . T h e  requ irem ents  fo r  th e  C A M P  are in c lu d e d  in  

th e  S ite -S p e c ific  H e a lth  and  S a fe ty  P la n  (see A p p e n d ix  C ). A i r  m o n ito rin g  stations w i l l  
b e  lo ca ted  up  and  d o w n -w in d  o f  each b o rin g  lo ca tio n . V o la t i le  o rg an ic  com pounds  

(V O C s )  and  re sp irab le  particu la tes  ( P M - 10) w i l l  b e  m o n ito re d  at th e  stations on  a 

co ntin u ou s  basis. W in d  d ire c tio n  w i l l  b e  d e term ined  u s in g  a w in d  sock(s) a n d /o r  

f la g g in g  p o les  in s ta lle d  o n -s ite .

B re a th in g -z o n e  m o n ito r in g  w i l l  b e  conducted  u til iz in g  h a n d -h e ld  eq u ip m en t to  m o n ito r  

V O C s , p articu la tes , and c yan id e  in  the  w o rk  area. V O C s , p articu la tes , and  cyan id e  w i l l  
also b e  m o n ito re d  aro u nd  th e  p e rim e te r o f  the  w o rk  zone on  a re g u la r basis b y  th e  f ie ld  

perso nn e l. T h e  V O C  m o n ito rin g , response leve ls  and actions are presented  in  th e  S ite - 
S p e c ific  H e a lth  and  S a fe ty  P la n  in c lud ed  in  A p p e n d ix  C  o f  th is  w o rk  p lan .
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4 .0  Q U A L I T Y  A S S U R A N C E  P R O J E C T  P L A N

A l l  a n a ly tic a l d a ta  w i l l  b e  p ro v id e d  as N e w  Y o r k  S tate C a te g o ry  B  data  d e liverab les . T h e  data  

w i l l  b e  v a lid a te d  in  accordance w ith  N Y A S P  pro tocols . T h e  data  v a lid a to r w i l l  p repare  a data  

u s a b ility  s u m m a ry  re p o rt d iscussing  the  adequacy o f  the  a n a ly tic a l data  obta in ed  fro m  the  

la b o ra to ry  and  an y  p e rtin e n t d a ta  excursions o r lim ita tio n s  on  th e  use o f  th e  data. T h e  D a ta  

U s a b ility  S u m m a ry  R e p o rt (D U S R )  w i l l  b e  u til iz e d  in  p rep arin g  the  S ite  In v e s tig a tio n  R e p o rt  

and w i l l  b e  su b m itted  as p a rt o f  the  S ite  In v e s tig a tio n  R epo rt. A  c o p y  o f  th e  Q u a lity  A ssurance  
P ro je c t P la n  is in c lu d e d  as A p p e n d ix  B .

T h e  d a ta  v a lid a tio n  process w i l l  ensure that the  data  co llec ted  and reported  b y  the  la b o ra to ry  are  

o f  s u ffic ie n t q u a lity  that m an ag em en t decisions reg ard in g  the degree and  ex ten t o f  p o te n tia l 
im p ac ts  can  b e  re a d ily  d ec ided . T h e  data  v a lid a tio n  w i l l  eva lu a te  w h e th e r th e  req u ire d  

q u a n tita tio n  lim its  h ave  been  ach ieved  fo r  each sam ple  an a lyzed , and w i l l  eva lu a te  the  p rec is io n , 
accu racy  and  com pleteness o f  the  data. T h e  data  v a lid a to r w i l l  use the b lin d  d up lica te  sam ples, 
th e  M S /M S D  sam ples, th e  tr ip  b la n k s , spikes and o th er standards to  assess the  q u a lity  o f  the  data  

obta in ed . A n y  d ev ia tio n s  fro m  the re q u ire d  le v e l o f  sam ple  q u a lity  w i l l  b e  c a lle d  o u t in  th e  data  

u s a b ility  s u m m a ry  reports  p repared  b y  th e  data  v a lid a to r  and these d ev ia tio ns  w i l l  b e  taken  in to  

co ns id era tion  w h e n  u s in g  th e  data  to  e x p la in  site cond itions.

4-1
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5 .0  S I T E  S P E C I F I C  H E A L T H  A N D  S A F E T Y  P L A N

A l l  w o rk  w i l l  b e  p e rfo rm e d  in  accordance w ith  O S H A , state, and in d u s try  sa fe ty  standards and  

th e  S ite -S p e c ific  H e a lth  and  S a fe ty  P la n  (see A p p e n d ix  C ). A l l  w o rk  at th e  S ite  is expected  to  b e  
p e rfo rm e d  u s in g  L e v e l D  personal p ro te c tiv e  equipm ent.

A l l  a ir  m o n ito r in g  eq u ip m e n t w i l l  b e  ca lib ra ted  and m a in ta in e d  in  accordance w ith  th e  S ite -  

S p e c ific  H e a lth  and  S a fe ty  P lan . D u r in g  the  in s ta lla tio n  o f  borings and m o n ito r in g  w e lls  and the  

c o lle c tio n  o f  so il and  g ro u n d w a te r sam ples, o rg an ic  v a p o r concentrations w ith in  th e  w o rk  a rea  

sh a ll b e  m easu red  co n tin u ou s ly . D u r in g  an y  o ther ac tiv ities  th a t m a y  generate  o rg an ic  vapors , 
m o n ito r in g  sha ll b e  conducted  at least once  e v e ry  th ir ty  m inutes . O rg a n ic  v a p o r concentrations  

sh a ll b e  m easu red  u p w in d  o f  th e  w o rk  s ite  to  d e te rm in e  b ackgrou n d  concen tra tions  at least tw ic e  

a  d ay , (o n c e  in  th e  m o rn in g  and once in  the a ftern oo n ).
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6 .0  R E V I S E D  S IT E  I N V E S T I G A T I O N  R E P O R T  P R E P A R A T I O N

6 .1  D a t a  R e d u c t io n  a n d  D a ta  S u m m a r y

F ie ld  observations  and e m p ir ic a l data  co llec ted  d u rin g  the  p re lim in a ry  and a d d itio n a l site  

in v es tig a tio n s  w i l l  b e  a n a lyzed  to  p rep are  a site  conceptual m o d e l. A  co m p osite  base  

m a p , in c lu d in g  a ll sam p le  locations , w i l l  b e  d eve lo p ed . A n a ly tic a l data  w i l l  b e  v a lid a te d  
to  d e te rm in e  i f  th e  data  m eets  acceptab le  c rite ria  fo r  p rec is io n , accuracy  and  

com pleteness. V a lid a te d  a n a ly tic a l data  w i l l  b e  tab u la ted  and co m p ared  to  ap p lic a b le  

N Y S D E C  R e c o m m e n d e d  S o il C lean up  O b jec tives  as d e ta ile d  in  T e c h n ic a l and  

A d m in is tra tiv e  G u id a n c e  M e m o ra n d u m  ( T A G M )  # 4 0 4 6  as w e ll as th e  “ S urface  W a te r  

and  G ro u n d w a te r Q u a lity  S tandards and E ff lu e n t L im ita tio n s ”  as lis te d  in  6 N Y C R R  P art 
7 0 3  and supp lem en ted  b y  the  va lues  lis ted  in  the “A m b ie n t W a te r  Q u a lity  S tandards and  

G u id a n c e  V a lu e s ”  as lis te d  in  the T e c h n ic a l and O p e ra tio n a l Series (T O G S )  1 .1 .1  (as  

a p p lic a b le ).

6 .2  S ite  In v e s t ig a t io n  R e p o r t

D a ta  co llec ted , as p a rt o f  th is  supp lem enta l in vestig a tio n , w i l l  b e  in co rp o ra ted  in to  the  

S ite  In v e s tig a tio n  R e p o rt w h ic h  w i l l  inc lude:

>  D e s c rip tio n  o f  the  site in v es tig a tio n  ac tiv ities ;
>  D iscu ss io n  o f  s ite  g eo lo g y  and h ydrog eo lo g y;
>  D iscu ss io n  o f  id e n tifie d  contam inants  and th e ir  concentrations in  soils and  

gro un d w ater;
>  D iscu ss io n  o f  th e  com parison  o f  so il and g ro un d w ater a n a ly tic a l data  to  the  

N Y S D E C  R ec o m m e n d e d  S o il C lean u p  O b jec tives  as d e ta ile d  in  T A G M  # 4 0 4 6  as 

w e ll as th e  G ro u n d w a te r Q u a lity  S tandards established in  6 N Y C R R  P art 7 0 3  and  

T O G S  1.1.1  (as a p p licab le );
>  Id e n tif ic a t io n  o f  areas th a t exceed  ap p licab le  so il and g ro u n d w a te r standards;
>  R esu lts  o f  a ir  m o n ito r in g  ac tiv ities ;
>  D e ta ile d  b o r in g  and w e ll logs;
>  D e ta ile d  w e l l  s a m p lin g  logs n o tin g  th e  results o f  f ie ld  m easurem ents ( i .e . ,  p H ,  

sp ec ific  c o n d u c tiv ity , tem pera tu re , o x id a tio n -re d u c tio n  p o te n tia l, ob ta in ed  d u rin g  

th e  sam p lin g
>  D a ta  u s a b ility  su m m a ry  reports;
>  V a lid a te d  la b o ra to ry  reports; and
>  R eco m m en d atio n s  and C onclusions

6 - 1
S:U ob#\C2522\J033-024\JW ERSIW P.D O C



FIN AL R evised  S ite Investigation  W o rk  Plan  

G reenpo in t E nergy  C enter  

Proposed L iquefaction P lant R ep lacem ent A rea  

______________ B rooklyn, K ings C ounty , N ew  Y ork

F I G U R E S



. t  <\

s

PA/a"«rii

> i \ !

r'V.v V,. / ^

y*ik.sM\r/r43vit^\7a[^:sSi6^^^ d,i:-}i.viLu^ ' r i . - W ^ * y ^ . v t \  „ H  V A i’! ■iCr^K6P^‘4.7><?

L  \1/WW:~

o54b«>; *  \^^vo^J?==^A»‘ii i .w

1^'

.si®-

[ V  JSPSA i : t - "

^ ’i c s n r ' *



N

W —  E

P R O P O S E D  L O O A T i O N  O F  

2 7  K V  S W I T O H G E A R
P R O P O S E D  L O G A T i O N S  O F  4  K V

A N D  4 8 0  V .  S W I T O H G E A R

( O N E  L O O A T i O N  T O  B E  S E L E G T E D )

A P P R O X I M A T E  L I M I T S  O F  

N V E S T I G A T I O N  A R E A

2■5
5*
Q.

\

Q

MAP SOURCE:

BASE MAP OF SITE PROVIDED BY  K E Y S P A N  OORPORATION. BASE MAP TRANSPOSED 
FROM A PLAN ENTITLED ’’ TOPO GRAPHIC M AP FOR GREENPOINT ENERGY CENTER, BOUNDED 
B Y  MASPETH AVENUE, VANDERVO OT AVENUE, LO M B AR D Y STREET AND NEWTOWN CREEK, 
SITUATED IN BOROUGH OF BROO KLYN, CITY OF NEW YORK, NEW YORK, PREPARED BY 
LYNCH, GIULIANO & ASSOCIATES, INC., NOT DATED.

LEGEND
CURB

ROAD

D R IV E

B U IL D IN G

T R A IL E R

R AILR O AD
W A L L
FENCE

FENCE ON W A L L

GU AR D R AIL

S ID E W A L K

CDNC, PAD

T R E E L IN E

SH R U B L IN E

S IN G LE  TREE 

S IN G LE  SHRUB 

BRUSH L IN E  

U T IL IT Y  PO LE 

U T IL IT Y  PO LE W / L I G H T  

ANCHOR GUY 

T R A F F IC  S IG N A L  

T R A F F IC  CONTROL BOX 

MANHOLE 

F IR E  HYDRANT 

V A L V E

M ETAL C O VE R  

LAMP POST 

POST 

SIGN

CATCH B A S IN  

DOUBLE CATCH B A S IN  

F LA G P O LE  

L IG H T  POLE 

E X IS T IN G  CONTOUR

E X IS T IN G  SPOT E L E V A T IO N

A P PR O X IM A TE L IM IT S  
OF IRM AREA

260

GRAPHIC SCALE IN FEET 
(APPROXIMATE)

R E V I S I O N S / I S S U E S

NO. D A T E D E S C R IP T IO N

Engineers • A rch itec ts  
E nvironm ental S cien tis ts

6 7 A MOUNTAIN BOULEVARD EXTENSION 
P.O. BOX 4 0 3 9  

WARREN, NEW JERSEY 0 7 0 5 9  
PHONE: (7 3 2 ) 5 6 0 - 9 7 0 0  

FAX: (7 3 2 ) 5 6 0 - 9 7 6 8

K E Y S P A N  O O R P O R A T I O N  

G R E E N P O I N T  E N E R G Y  G E N T E R  

P R O P O S E D  L I Q U E F A G T I O N  

P L A N T  R E P L A G E M E N T  A R E A  

B R O O K L Y N ,  N E W  Y O R K

G R E E N P O I N T  E N E R G Y  G E N T E R

S r  D L A N

DATE: OCT. 2 0 0 4

SC ALE
1”  =  1 3 0 ’

DRAWN
DMM

CHKD.

JWW

JO B NO.

2 5 2 2 . 0 3 3 . 0 4 4

S H E E T  NO.

FIGURE 2

2(J



FIN AL R evised S ite  Investigation  W o rk  Plan  

G reenpo in t E nergy  C enter  
Proposed L iquefaction  P lan t R ep lacem ent A rea  

______________B rooklyn , K ings C ounty , N e w Y o rk

A P P E N D I X  A

H I S T O R I C A L  S I T E  P L A N S



sq:rC
c
'acQ>eo

W —  E

1) EXISTING BORING LOCATIONS SHOWN ON THIS PLAN ARE 
AP PR O X IM A TE AND BASED ON FIELD M EASUREMENTS. BORING 
LOCATIONS ARE SU B JEC T TO FIELD SURVEY VERIFICATION.

2 )  B A S E M A P  OBTAINED FROM DRAWING ENTITLED, TOPOGRAPHIC 
MAP FOR GREENPOINT ENERGY CENTER BOUNDED B Y  MASBETH 
AVENUE, VAN DO RVO O R T AVENUE, LO M B AR D Y STREET, &  
NEWTOWN CR EEK”  DATED SEPTEMBER 2 4 ,  1 9 9 9  AND PREPARED 
BY  LYNCH, GIULIANO &  ASSOCIATES, INC.

o

o

EGEND
C U R B  

R O A D  

D R I V E

B U I L D I N G

T R A I L E R  

R A I L R O A D  

W A L L  

L E N G E

F E N C E  O N  W A L L  

G U A R D R A I L  

S I D E W A L K  

C O N C .  P A D

T R E E L I N E  

S H R U B L I N E  

S I N G L E  T R E E

S I N G L E  S H R U B  

B R U S H  L I N E

U T I L I T Y  P O L E  ^

U T I L I T Y  P O L E  W / L I G H T  

A N C H O R  G U Y  ;

T R A F F I C  S I G N A L

T R A F F I C  C O N T R O L  B O X

M A N H O L E  

F I R E  H Y D R A N T

V A L V E

M E T A L  C O V E R  

L A M P  P O S

P O S  

S I G N

C A T C H  B A S I N  

D O U B L E  C A T C H  B A S I N

F L A G P O L E

L I G H T  P O L E

A C C E S S  R E S l ■R C T E D  A R E

D U E  T O  T H E P R E S E N C E  (

E X  S T  N O  S T E : U T L T E S

P R E V I O U S L Y  I N S T A L L L D  

S O I L  B O R I N G

P R O P O S E D  A D D I T I O N A L  

S O I L  B O R I N G

P R O P O S E D  

M O N I T O R I N G  W E L L

P R O P O S E D  T E S T  P I T  

( T P - 2  L O C A T I O N  T O  B 

D E T E R M I N E D  IN F I E L D )

T C B

( J M H

d  F r

r  : iv i  u

I -

O
c

U.J.J

e
G P E -S

G P E -2 4

M W -2 S

D

R E V I S I O N S / I S S U E S

NO. D A T E D E S C R IP T IO N

50 25 50 100

GRAPHIC SCALE IN FEET 
(APPROXIMATE)

PAULUS
SOKOLOWSKI and 
SARTOR Engioeering,
Engineers • A rch itec ts  
Environm ental S c ien tis ts

6 7 A MOUNTAIN BOULEVARD EXTENSION 
P.O. BOX 4 0 3 9  

WARREN, NEW JERSEY 0 7 0 5 9  
PHONE: (7 3 2 ) 5 6 0 - 9 7 0 0  

FAX: (7 3 2 ) 5 6 0 - 9 7 6 8

K E Y S P A N  C O R P O R A T I O N  

G R E E N P O I N T  E N E R G Y  C E N T E R  

P R O P O S E D  L I Q U E F A C T I O N  

' = ' L A N T  R E P L A C E M E N T  A R E A  

B R O O K L Y N ,  N E W  Y O R K

P R O P O S E D  S O I L  B O R I N G / T E S T  P I T  

A N D  M O N I T O R I N G  W E L L  

L O C A T I O N S  S I T E  P L A N

D A T E
OCT. 2 0 0 4

S C A LE
A S  SHOWN

DRAW N
DMM

C H K D .
JWW

JOB NO.

2 5 2 2 . 0 3 3 . 0 4 4

SH E ET NO. 

FIGURE 3



L O M B A R D Y
W W W  W V

e x

- -
t»  * 1 4

r t * * /*+>>-'■# , L l . \
* •  Jiuts- < / a r A  f  T  [

fr

BEADEL ST.
9i

trul
HOC.

. . . 0 ^
• 5r '.̂ ■v

V,

DIVISION P L .
S’ Ei.<k

'f., UMMCRooNn ^ 
JCiLfW Hse
^22'*«V»a»'#!J

r>

<V». T ao ttttt '9 M  
t f 4 ' '‘ia-*''^2*'i'Ht S

t7M

■■■ 2<.>0'.(e ■'- - - )*“ "
i A.

Th z i:*sa<-‘ V.iu <• /-V7 .*a 
J j c r  F3;r-,t>r-v cmri A-vra-
l^3:fr-t>e-a {» 'Brl '•'■# A»”n I

Sf.SKfy-._vr S m /f f f y r  'J
■>« /rom V< c/irtry '■
‘2 ,V7yrf,Z*#/ ?'.

*\»i

AYo a / -  o j= > i :e A T / . v 3  
 ..,'<? 7 > ^ > 3  pATIYSrCAL P v O P S 'C ry '}

^ o r  >y 
jS lo c k  c a s t

1

/-/A'

i l C H A R O S O N  S T .
   _____

Tf.‘n groBirfv 0* s toJA
f» L.l. .Va/Tfirss Co. r

, S«* ioN rr -iruT, A .*, yoorr.mi „
I agfoA  j .

"Jx* i s f  tend Ju*y !, f**7 re detmfi 
.V a n in a  S i fa f t s  I-tc, 370 F r i t t  
^S*. B ir k rN '' lt* f tr f ro m  ^ 
ItgnL KGcf^ <<3(W Jatg XtS37 5 

LoT S S  SU C C .K  2 3 £ v  ''
__________: 2 s.js ___________

T R O S T  ST.

__________________

J15L.

f j j v

‘ - ' I ' m

^  Baet-e
PySunry
reeftileit

hlater
P it ^ c «- —

//5>«

r C a n c n a ft Zactcaurent-o't am.
121-4.' o  Dm.7'o'n̂ h

Jo'^ee-r'i'^/e*
V2F. 400 MO £iri

1 M i 4a3,B92 CJt\

?
t: O ^ S J m o A jio fW ft.

L L L
re rrty tft

VH

Cancro*e S n c to u n  
4S'J,}}h

\Con;n.k^fclaotr^ 
O f*  n y e 'f t f r i

S e c o n d  P j p o p a n e

Ta n k  F a /s m

■

I

XM Sttc^eaonr _.
Pesxiuet Ai'ifiitma-' I  • | -  1—

Stvayo fox- ---' I I  1 •
I* f *  iJ a ‘tf‘stt.
/>cM (ejf Jea,ooo Ceia

Contreft £nJonmL 
sm  *  r»  f*9f>

r/kr
LcoOinf̂  Puerfi •« I

N j, ^  rrof— r,., f ri/f,

Tila pxelcfoiM ^M ofa ' .r'oof .»w— T T 1
*3 ‘*>i S o'fffft if'O '—f 7enx <ial. O  \J  VL,
(J2aJ/CAM,

 __  ̂ . Fern F,r^
F rof^iionf\anfo  
Houa* 4 t i2Tlll 'H..‘h 
St! 4

ipcsr*
' ^ MIW#

? -  * /.j’ -

rv ZM£

’ I I

4**

4ttA

£ lO W D  7 A (/K fr jQ E A

S a r i  ft ' P 'tk* . ,

T  ') l3 3 '*  - .'a.f.04 .
, .1 'f~ jTNfm Cap pKc.COO C*4 I

i

- S .

~-<crtcrofr Sntfoaorm 
S o '4  » 9'4<5A 750 r s o

:j.
- r  i

. - 'a-l^amodmo^'' (|

\A * !if.o r t y l l .
\ _ 0 / f  ^

xr> Tm’f,

^ f / f D

Xhr///er.9 4 0 SO'

i.3^3L2£A

= j p

jfU

* c ,s
■\79:------ -.r -a -< ' ■ ar

JL

W X H E R S  S T

\
4 / y o J . £ ) £ ‘P  W ^ 2

C 4 P  IT .D O qoO O tV B K  F T  

_ '^ £ r i Z Z S L
i Z S 4 ^ £ " ojA  •H'a T £ P L £ S S  
' V

3
JACKSON ST.

/■

£ a i- A  'r - “aeft-'nm 
A0444trmof k .A * r tx ^

"T iu .r

B

*!-3 m'ff.M- •' 
m ’l'-a  aA »

^ .MfCi— TfM V- PM -..axc-m
sr-ar,4.0-

2<

S e t)*  l i e . i f '  

C f/S . ' t f 'v a ir E n h

'*’ ta.»/‘ iJom/Js'
t

-̂ FvIvaK
la.x.iyrC.Orf\

•V e.t'<,.mii4maonO..* j

. *)%.J0lfteUA4ri04ft

*^rv*x ( ir fT  
/7-jV •«# Ji A<J|i7 I

2-&:;

fj iiL

a .

•— SarfhPiJ^^

/ S f r 7 d 3 3 N

aea Aa/.'r rJfT 
*r 3. ’••2
/.!tH k*R¥‘

F fE S T 'P .? c ;ffA N £  T a n k  
P a a p m

/ 3 - T 7  N

77fwvy Fir 7s
5Boimf¥ .

t ^co '  ̂K

t - y  r-r  Fio-P MmM 
A*

r  J t i t l b f *
'  f-y r .y  i.- rM jr /«n.»r

' :  f ' r  4 » 4-: if --pa
. J/*, t<fOn t,K Ci!'y4*ti,

iS it

M M M — J 4^
2J5+0 .'A* iSoT~Tar 

. '5 v r , . . .  ., N
/  C fS K yoe /rr/aM  P z A N T  |

.^^c4 5A>xyr 
3P *

*VVf '.P-jno  ̂ Tonk^m
/ J  ____ A?r*i » -

-X./.'/. r ,. • J - ^  ■I'

fJftJSSJC

Foma HmuM 
^  ^  O' o\33 4‘ fm m i t o M T
^ rm —M ^   aHMvUe Tc-r

^ • w ©  i  $ " T  V  ' I J  i:'roM 4 S m * Cif Xret I M '
(tV?2/-«A srm/ 
f ^ r e t o  ^  23

*    J l ,
H

iff.

safzf- .3 ’ i-NAz*r>ni - r i '  .  . . .  ■.

.2 fSi/ori  ̂ I Oi V'ltr ‘ X
t  % N - *  L m f -  m l - . ' .  M m - t , .  4  A m m C L a i i t - ' f y f ' o t  ~

I '

ul

,-A nSteM

■ .A  . <3> *frr*fKZ '
   ^  -  o  c'»

<■ G
A-4.J
r J.4C.‘f . - f

l~3C4tio-4 F-44r

Sm  ,V« 'F' 
I T ' .  «  - 4  m ' ffmce.

r\te4 p .f
J'. J « ■> ir»»rt
, fb .y fM P  -V  

^  -rvr w

?5

K R K
1

%. A Z'MT**

r«y ~ 5  K . f ‘̂  .. rtiWi.a^ . v u - - * — - " " 7 ---------->

1  T| »" l '  ■■" I *--- fr i I 4/ ---  (-----
S -I Cm%--.M-t ^ i l l *  u 2  , - ©  i j J
- ir  '.s ’t f f - f T i . ^ K i . f ’' ' '  S4oao.r.'/> M 4  J ' i

^ . u . . . .  i J '' 1  I 'L •• — - • '

4 f t  (

IIS '. 2S ‘

. i F . 4 a  . •

i/mo OMt4 S r.te tt '$ c f< j'
* • 4  ...4 -• S’—I

4vccv>uMry o.f m ayfrs

TAJdtf 

 ̂ r><»- J. CM t t f  .'* i f
Y ^ r i7 * t7  75A# 

o. t  v  --* '4

I :s.im,44 4044.*ti::r>mti'Xf^ !:*-ti

I X  « ,
m  I  r . ^  m.m. 4, 0mm m. «m. . om I  . .

/

/

,  . M.ca

Ff :z. fO ■

S ‘/'=~C
© 7 7 . © T ~ I T T ®

1-

-3 T .- '

P R O P E R T Y -
o r

T H E  B R O O K L Y N  U N I O N  GAS C O M P A N Y

G R E E N P O IN T  W O R K S
Sc^kLC. IlM » 6 0 Pt .

•act s*«

I

i t  •fvkom
'B:

l l

W'## 'WiB
f - ' - "  }*y4S.f7.‘ryy
Jorav. ^

LOT
1

B l o c k

Z B 3 f \

S E C T IO N  iO
V O L U M E  1

Sutkfirtg d/ffirrtsjans takrn mskia a L t^  fhor. 
Hr/ghts ara /east dfmerjsiona ffpm /** fhor  

/o  trusses cr ro g f beams:

C o r r e c t e d  *t d _ _ - ^ - 1 ____ _________ ________
7  / .

V

l-,< *.v~_ ■

s .  ,
Am  T.’e £ " - r  x ^ m -r j
2« . : ' . * . * '  ~  ~n f».J 4"

rrsa  —

COeir*! Wvte 
.f*  m M ‘ f i r t f  One*

f ,  mrnS r.a. C .

e e js m ji
rs4jK

I.'

P'oAoeer 
Cos f1a.0*r '•■ 
r r.npoi .

4Arr/77F

tin a -o tr  t  * t^Va. ‘f l G  '

 r^-.j r r •xm.4 4 xso
J'i>m/t tJ *4H Y .% r f

( I '
■f.

/£f r% £0 tt <m
1 - - . r i ' * ’

Ftoet

T o t a l  a r a a S q . F t .
OeUXf at f ,  IV*-  
mt s4.‘ irH

p  p

S r-Sf. «.

. f S E V ' / £ £  B U U l ' f t f *  

Zi ^  y-V

  gcof-
*•

JKILLMAN -A V E “ = 2 3 0 - ,

eUnderf'oaa.' Ta.xs

- .4 . •hT'ic: crai-nuad Teaks
4  C o t .  .  C

Slock,
2S37 ■9 Cyefaar Tran.

O d rae .fr  
Poor M-xte

..-erSriMl !

OH

P r

. .  C fP  /£ c o o ,0 0 0  CUBfC s r  
_L__________ : . _ ^ . - 3 i i7 £ A a f i___
~r 2 5 *  i  J» j  ■ ^  Na t x m l s s s

rr"
\ . > /

.0 -4 /

Vh

tese tr f^  
<V . J < 3-A—'

u<5AL
CC

.r+ -.6L >ro  “ U y

r*04 /y.» 1
er 1.41 m  A  |
3T«./ -“'’rfj ]

kmaen>‘ony 
JSS.2K3- 

N t, L'Oe on A nott
Matpetn Ar*-^

- a _ j £

■eertt
R M ttf.. •

.k

j r o f A s  ^ p f tO f iv i  A t *  o ' t  JO2 ' a  
^  m t i l7 .0 4 N  tJf-Om 4 / A J7J I

f - f  - * •  -72—- .-.■ - ■ ■

3 •/
I  7 X •• ?  /Irf 7“

T H IS  P R I N T  IS L O A N E D .  IS  N O T  T O  B l^  
C O P IE D  A N D  M U S T  B E  R E T U R N E D : *

A 4*4 ' •
■5 u trs ttm i
. * c *  - r .*  ^

f " n  r<! iV >  ( > .  k-uTrV!-! WO.On'Teet. '

.  i j z i t  * L y .

T r

A

. iV/.Mbt. W  ^

I.for. . ' 'Shlle5 Sr.4 y»i.4 '. 4—..  ̂V -‘A 0.7  ’ 2
S-€OaJmnf Pmf Atce Oeni —  ,r. ':iK a *r7

UO CPe.'rkeK |r^>T~~» q

W i
£ ■C0'af4.-pa—fUP*:(T>,, -/r̂  ,ti 0 G

j£ > i

roAMS P o o r  A T iO fa l 
4 » * - 4 't .  / y / 1 4 -

S U f i  O f.aJti 
t r u 'd  *AZ A .. ,

r  ”*
J 3

f**»«5.c. A jT* 
CSYk<W‘«'-. At AO One* . C ' T T C ’ f j ^ ^

I Serf Ajeno Mou%
D o f i '  z . SoM

- f -il

C .t .  fU04
I . Ker U..W- »> -------  ,I * • ■ . —••  t .«j - . ,  r . . , ! M-w-W - - ...... JtmaMttrrnmN

*PS7T  «T • U i .  c.r V r  .^y C ;  c,c/A

 s .  d'Sd ' '*'mfiJp'UMt, fS*7.
O ld  Liitd o» M A S p e i i  A u e . /  I f - o o p

MASPETH
Trimnoylc "V’*'

$  L ^ * e . ic  a i t  f im

I.ar

ZOft- 4 i
m.* fU r f f ia j

p i

6m.e*xi.^cMrn 
rre? JS-Jr.r^Jl

£»<26A£iaei2»F«nec

A VE.
.‘ S

I * .  00  hf

-  1

THE BROOKLYN UNION OAS Ca
•*00B .'•*». n 7

G R E E N P O IN T  W O R K S

PROPERTY PLAN!
S C A L E :  r  « g o '   D A T E :  J A N .« .W s 5 6

R E P R O ^ U C c . D

C C R ^ ^ E C T e D . .

t J o

..r,-



; ;-.:3. ,©/■-T : - “  v j ;  , ' ' © V © © . J

M P V i W E E

<  y y M f t y y y y  
■r m y i  n / y

[ / / i j / f A ^  -S ' r p c / c n J  F i ’n ers

=‘Y! . ~ e "■s-

i ' f

;-i¥:v fift''-
<uVj

F - i '
'.  \ . .  ■

Co/vckmTj^^ S b jirT , ^  T>p
j3 o 4 .. .^/ToW.- /90  if Top

y / M f t

ajj 6a  06-"*

Pfannih/a

:Y ' ? S # | - -r''

5 T
; /

C o n c r & F e  E & c k s s a r e  . \ . 
■' IZ I-0  i - B i a r / - - .  / i - u y  

IZ2-4-" O.Dia. . " ? ;  <  ■ 
7-0" High ‘ ■■'

M o h y - 'ifve S ^o rs r^ , f /L J z f t f - . j f t n a h k  3C >^k 3 0 ^ iJ (>

":M -

i S S i i i i S ' t

/E /V

liNOER^ROtllVD 0»l
on. "Pump Hsa. -

‘ i,^E Z -0  .24-0  «20-5 J
4 -  ■ - '

f / V ia - f - 33. 73

m w :

. . ^ V -

m :

■ H- y4)K'' -%;•:...©
‘"''’i. '- " '-' ■ .7 ' ■■ 'bfc

F a ^ e F o M P tio a s e . _ . \ i  
G p / f 'p f i p s i r a Ni'-

'■ 'ft >F 7/'/e 'Snc/osur^ 
\ 2 9 ‘ G r* p3o'77/gf,

/S T -^ A F i

i K ;
^Z7S4% -/3L-fy24-zlH t

i i j W s M e /  
,- i‘ - . S ' " .

l /m .:

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

vj
s

. .-'-•‘ ..'"vjeitj'”-r-:'. ■, .
. ■ ■ ' '  H- Y. %'♦©%' *'■' ;©jj|
' . f t - .■'.cft'iaft,.,

' - y . ...........

■r./V

'•i?-g-:I5-Z7

S i l f

•-̂r'' •■ hjftf
' ■ y  :■ . © - I S € x © y < . . J ' 4

' n y - s  S
. > / 7 a i  I .. 

U S J y r '

LoQcf/nq P um p:H ous, 
^  /o'x W - 6 '  c S rr K '

, H  H  Hc7
\T /7 ^ E n c /o s u re  

4 3 '7 X 3 g ‘.H igh

_

.50 i  2 7 -% 'A ^  ' ■+ 
( io m ik o o p o o  Oa/s. 
■ /fc tfto3 ,S J7 .-'& qh)
H  ’ -i/k . 'X

C o n c r e - f s ' E rsc /o su re . ©: ̂ . 

S < & '/> X  3 '  h , 3 h  ■ '■
-  ■'. '_- •;..',•■ ■' . • [ • :♦'.; f4..,'’''
-•.-*' '■Ii . •■■' •

.Pffsiduo/ £>isi-iHer{-e [ = 
3 /-o r a g q  JTbpk. 

Z X - 'iB 'F /ja 'H ig h ."
/Vfe/77. Cap. / o o  OOP Q qls.

■:■■.,.- - . . . ' ■ .  . .  -%■' -

:i J 9  W7.o&ft3 -  f t

- X t. -

S e c o n q ,

: :  ^  X-V- x i .  ,

■ 'X p f t  v: © r C '  ■ 
P e O P A N - E

-A iJ

'+Iv
Q j '^  X p o r k / s r A  f t

H I

.'.■.r.'y ■ !•• / • : .•v '^.'r-f,7J : . , ' V . *  ■ 1,'P: ...;• ;© . ' • ■ - . . t . .

-> - r-> < - 'y -r/v y  Z-,-^*r-.-«. - ■-. •'>•>:© . '-  x..jf,.,,+jT;... • ■ .-r;^_ ..-- ., .-'
; '  •%-. ■-'w V ' -  . .-^...^-..j-^v.v-^j -/.: fni'vu  .,y4v[,* . ■'-̂  . •-’'

1'
T A N K / p A f P M f t ^ :

........ 'V

/ 2 0 N

"' .C/os.a> ft//7nu 2 ' ^ ' t  t f  7 p S te 3 (^ /S fH i9 'f: ^ [

4V '.piL- 1.' •

' ' S P : i * E * f e |

7

P E : p-
f t . pTM.:

m y m - X : p m H A
Qej-t-aRosN'

W ^ « 7 | p S g :

m f t

■ » f | -
rSc.i .-Si. 
J^S iT .

- m f t y

. . - w  ... ., ...

■ S to ro g e ^ ^  

. /Voni. f * tS S j2 « lfcy - '-1.' SSJp-*k;,'

'V.ji'KV.i
m m

fth n c rftH ^ lt/K J o is iJ re  J '7 p k )

   ®

x m m

*©|©(:j©pfe'.;;©px

im.Cap iooo,M
■f-ix-'x 5j7yr:;c :.^

fua tC a^ } 0S6,'SX4 6^(s,
, f t f t a L

?5 5»J»-;yj^

--•1

,• ■■'■■P.y ■ y ; ; -■-"■■! ®"'.., 
■■ -5©

-VU . % ; ■ © ' ■'-'®«..'
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1 .0  G E N E R A L

T h is  Q u a lity  A ssurance  P ro je c t P la n  (Q A P P )  has been  p repared  to sp e c ify  procedures that w i l l  
p ro v id e  data  o f  k n o w n , docu m en ted  q u a lity , and w h ic h  w i l l  b e  le g a lly  d e fen s ib le , should  the  

need  exist. T o  th e  ex ten t d iscrepancies e x is t b e tw e e n  th is  Q A P P  and the  R e v is e d  S ite  

In v e s tig a tio n  W o r k  P la n  (R S IW P ) ,  the  R S IW P  shall contro l.
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2 .0  P R O J E C T  D E S C R I P T I O N

T h e  G re e n p o in t E n e rg y  C e n te r is lo ca ted  at th e  in tersection  o f  V a n d e rv o o rt A v e n u e  and M a s p e th  

A v e n u e  in  the  G re e n p o in t S ec tio n  o f  B ro o k ly n , N e w  Y o rk . T h e  lo ca tio n  o f  the S ite  is dep ic ted  

o n  F ig u re  1 in c lu d e d  in  A p p e n d ix  A  o f  th e  R S IW P . T h e  C e n te r is b ound  to  th e  n o rth  b y  

L o m b a rd y  S treet, to  th e  east b y  N e w to w n  C re e k , to  the south b y  M a s p e th  A v e n u e  and to  the  

w e s t b y  V a n d e rv o o rt A v e n u e . T h e  Proposed  L iq u e fa c tio n  R ep la c e m e n t P lan t A re a  is  lo ca ted  in  

th e  northeastern  c o m e r o f  th e  C e n te r in  an area b o u n d  b y  L o m b a rd y  S treet and N e w to w n  C re e k . 
T h e  o v e ra ll la y o u t o f  th e  G re e n p o in t E n e rg y  C e n te r is depicted  on  F ig u re  2  in c lu d e d  in  the  

R S IW P . T h e  lo c a tio n  and  o v e ra ll la y o u t o f  th e  P roposed L iq u e fa c tio n  P la n t R e p la c e m e n t A re a  

is  dep ic ted  o n  F ig u re  3 . T h is  area o f  the G re e n p o in t E n e rg y  C e n te r is located  ad jacen t to  and  

n o rth  o f  a fo rm e r m an u fac tu red  gas p la n t (M G P )  site located  in  the  southeastern c o m e r o f  the  

C en te r. T h e  area o f  th e  p roposed  liq u e fa c tio n  p la n t rep lacem ent is n o t k n o w n  to  h ave  b een  p a rt  
o f  an y  o f  th e  G re e n p o in t E n e rg y  C e n te r o pera tio n a l activ ities  o r th e  fo rm e r M G P  ac tiv ities .

T h e  P roposed  L iq u e fa c tio n  P la n t R ep la c e m e n t is reported  to  in c lu d e  th e  c o n s tm ctio n  o f  an  
exten s io n  (a p p ro x im a te ly  125  fee t b y  4 5  fe e t) to  the ex is tin g  C o n tro l B u ild in g , the  c o n s tm ctio n  

o f  a n e w  L N G  P la n t A re a  B u ild in g  (a p p ro x im a te ly  110  fe e t b y  75  fe e t), the  a d d itio n  o f  tw o  
sw itch g ear yards, and th e  in s ta lla tio n  o f  a p p ro x im a te ly  5 0 0  lin e a r fee t o f  overhead  p ip in g .

A d d it io n a l descrip tions  o f  th e  p ro je c t a c tiv ities  as w e ll  as th e  S ite  are p ro v id e d  in  S ectio n  1 .0  and
2 .0  o f  th e  S IW P .

2 .1  P u rp o s e  o f  th e  R e v is e d  S ite  In v e s t ig a t io n  A c tiv it ie s

T h e  site  in v e s tig a tio n  a c tiv itie s  h ave  been  d e ve lo p ed  to (1 )  in vestig a te  the presence/absence o f  

im p ac ts  in  th e  soils  u n d e rly in g  th e  P roposed  L iq u e fa c tio n  P la n t R ep la c e m e n t A re a  o f  th e  

G re e n p o in t E n e rg y  C en te r; and (2 )  p ro v id e  s u ffic ie n t in fo rm a tio n  to  support the d e te rm in a tio n  o f  

th e  need fo r  and se lec tio n  o f  a n y  re m e d ia l actions req u ired  and to  d e lis t the proposed L P R A  fro m  

th e  G re e n p o in t E n e rg y  C e n te r fo rm e r M G P  site.

T h is  Scope o f  W o r k  w as  p repared  based o n  a  re v ie w  o f  re a d ily  a v a ila b le  in fo rm a tio n  re g a rd in g  

th e  S ite  as p ro v id e d  b y  K e y S p a n . In  genera l, the  site in ves tig a tio n  is proposed to in c lu d e  the  

in s ta lla tio n  o f  so il b o rin g s , test p its  and g ro u n d w ate r m o n ito rin g  w e lls , the  c o lle c tio n  o f  so il and  

gro u n d w ate r sam ples fro m  the  so il b orings  and  m o n ito rin g  w e lls , and the la b o ra to ry  analysis o f  

the  sam ples.
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3 .0  P R O J E C T  O R G A N I Z A T I O N

A  p ro je c t o rg a n iza tio n  has b een  d eve lo p ed  to id e n tify  the ro les and resp o ns ib ilities  o f  the  various  

parties  in v o lv e d  w ith  th e  su pp lem en ta l in ves tig a tio n . T h e  o rg a n iza tio n a l structure fo r  th is  

in v e s tig a tio n  inc ludes N e w  Y o r k  State D e p a rtm e n t o f  E n v iro n m e n ta l C on serva tio n  (N Y S D E C ) ,  
K e y S p a n  C o rp o ra tio n  (K e y S p a n ), P au lus , S o k o io w s k i and S arto r E n g in e e rin g  P .C . (P S & S P C ),  
and  th e  req u ire d  subcontractors ( i .e ., a n a ly tic a l and  geotechn ical lab o rato ries , d rille rs , e tc). 
A lth o u g h  the Q u a lity  A s s u ra n c e /Q u a lity  C o n tro l (Q A /Q C )  responsib ilities  are  p r in c ip a lly  the  

re s p o n s ib ility  o f  th e  P S & S P C  P ro je c t M a n a g e r  and P ro jec t Q u a lity  A ssurance M a n a g e r  

( P Q A M ) ,  p ro p e r im p le m e n ta tio n  o f  Q A /Q C  requ irem ents  necessitate that th e  en tire  p ro je c t s ta f f  

b e  c o g n iza n t o f  a ll p rocedures and goals. A  f ie ld  p ro g ram  o rg an iza tio n  chart is p resented  as 
F ig u re  1.

T h e  P S & S P C  team  w i l l  consist o f  the  fo llo w in g  personnel, w ith  a d escrip tio n  o f  th e ir  
resp o ns ib ilities ;

Joseph W a ls h  is the  P ro je c t M a n a g e r  fo r  the  P roposed L iq u e fa c tio n  R e p la c e m e n t P lan t  

e n v iro n m e n ta l in v e s tig a tio n  p ro jec t. H e  has p r im a ry  res p o n s ib ility  and au th o rity  fo r  

im p le m e n tin g  and exe c u tin g  th e  tech n ica l, Q A , and  a d m in is tra tive  aspects o f  the p re -d es ig n  

in v e s tig a tio n , in c lu d in g  th e  o v e ra ll m an ag em en t o f  the  p ro jec t team . T h e  P ro jec t M a n a g e r is  

acco un tab le  fo r  en surin g  th a t the su pp lem enta l in ves tig a tio n  is conducted  in  accordance w ith  

a p p lic a b le  p lans and g u id e lin es , in c lu d in g  th e  R D W P , the Q A P P , and the S ite -S p e c ific  H e a lth  

and  S a fe ty  P la n  (H A S P ) .  In  a d d itio n , th e  P ro je c t M a n a g e r  w i l l  co m m u n ica te  a ll tech n ica l, Q A  

and  a d m in is tra tiv e  m atte rs  to  K e y S p a n . H e  w i l l  ensure that an y  dev ia tio ns  fro m  th e  approved  

R S IW P , Q A P P , and  S ite -S p e c ific  H A S P  are docum ented  and co m m u n ica ted  to  K e y S p a n  

p erso im el.

E n g in e e r in g  support fo r  th e  in v es tig a tio n  w i l l  b e  th e  resp o n s ib ility  o f  D a n  M a rto c c ia , th e  P ro jec t 
E n g in e e r. H is  duties in c lu d e  oversee ing  th e  p re p a ra tio n  o f  p ro jec t d e liverab les .

John  P as to rick  is the P ro je c t Q u a lity  A ssurance M a n a g e r (P Q A M )  and w i l l  b e  responsib le  fo r  

re v ie w  o f  data  u p o n  re c e ip t firom  th e  a n a ly tic a l lab o ra to ry . T h e  P Q A M  w i l l  assure th a t data  

v a lid a tio n  screen ing  is p e rfo rm e d  b y  tra in ed  and exp erienced  data  va lid a to rs  u s in g  th e  ap p licab le  

c rite r ia  sp ec ified  in  the  N Y S D E C  20 0 1  A n a ly tic a l Services P ro to co l (A S P ). F o r  the  purposes o f  

th is  d o cu m en t, a ll re ferences  to  A S P  in d ic a te  th e  2 0 0 1  N Y S D E C  A n a ly tic a l S erv ices P ro to co l. 
T h e  s p ec ific  req u irem ents  fo r  data  v a lid a tio n  screening  are g iven  in  Section  9 .3 .  T h e  P Q A M  w i l l  
b e  resp onsib le  fo r  en suring  that a ll a n a ly tic a l data  are  in  co n form ance w ith  requ irem ents  o f  th is  

Q A P P .
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Figure 1
Program Organization Structure
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T h e  F ie ld  O p era tio n s  L e a d  ( F O L )  is Janos S zem an . T h e  F O L  w i l l  b e  responsib le  fo r  the  

m a n a g e m e n t and su perv is ion  o f  the f ie ld  in v e s tig a tio n  and fo r  p ro v id in g  consu lta tion  and  

d e c is io n -m a k in g  on  d a y -to -d a y  issues re la tin g  to  the  sam p lin g  ac tiv ities . T h e  F O L  w i l l  m o n ito r  

th e  s a m p lin g  to  d e te rm in e  th a t operations are consistent w ith  p lans and procedures, and that the  

d ata  acq u ired  m eets  th e  g eo techn ica l d ata  q u a lity  needs. W h e n  necessary, th e  F O L  w i l l  
d o cu m en t a n y  d ev ia tio n s  f io m  th e  p lans and procedures fo r  approva l.

T h e  H e a lth  and S a fe ty  O f f ic e r  (H S O )  is  Jack V a n  S c ive r. T h e  H S O  reports  to  the  P S & S  P C  

P ro je c t M a n a g e r, and  is resp onsib le  fo r  the  im p le m e n ta tio n  o f  th e  H e a lth  and S a fe ty  P lan . T h e  

H S O  shall adv ise  p ro je c t s ta f f  o n  h ea lth  and  safe ty  issues, conduct h ea lth  and sa fe ty  tra in in g  

sessions, and  m o n ito r  th e  e ffec tiven ess  o f  the  h ea lth  and safe ty  p ro g ra m  conducted  in  the  fie ld .

In  a d d itio n , o th er s ite  personnel m a y  p ro v id e  support to  the P ro jec t M a n a g e r  and F O L  on  an as- 
needed  basis.

T h e  services o f  an  a n a ly tic a l la b o ra to ry  subcontractor w i l l  also b e  necessary to  p e rfo rm  the  

s u p p lem en ta l in v e s tig a tio n  a c tiv ities . T h e  P ro je c t M a n a g e r, w ith  assistance f io m  th e  F O L  and  

P Q A M , w i l l  b e  th e  lia is o n  b e tw e e n  P S & S P C , K e y S p a n , and th e  an a ly tica l lab o ra to ry  

subcontractor.
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4 .0  Q A /Q C  O B J E C T IV E S  F O R  M E A S U R E M E N T  O F  D A T A

T h e  o v e ra ll q u a lity  assurance (Q A )  o b je c tiv e  fo r  the p ro jec t is to  d eve lo p  and im p le m e n t  

procedures th a t w i l l  p ro v id e  data  o f  k n o w n , docum ented  q u a lity . L a b o ra to ry  q u a lity  

assu ran ce /q u a lity  c o n tro l (Q A /Q C )  req u irem ents  d e fin e d  in  th e  N Y S D E C  A S P  and o ther  

a p p lic a b le  g u id e lin es  ensure acceptab le  leve ls  o f  data  q u a lity  w i l l  b e  m a in ta in e d  th ro u gh o u t th e  
s a m p lin g  and analysis  p ro gram .

T h e  Q A /Q C  o b jec tives  fo r  a ll m easurem ent data in c lu d e  p rec is io n , accuracy, representativeness, 
com pleteness, and c o m p a ra b ility . T h e  data  red u c tio n , v a lid a tio n , and re p o rtin g  schem e is  

presented  in  F ig u re  2 .

4 .1  P re c is io n

P rec is io n  is an  expression  o f  th e  re p ro d u c ib ility  o f  m easurem ents o f  th e  sam e p a ra m e ter u n d e r a  

g iv e n  set o f  co nd itio n s . S p e c ific a lly , i t  is a q u a n tita tive  m easu rem en t o f  the v a r ia b ili ty  o f  a g roup  

o f  m easurem ents  co m p ared  to  th e ir  average v a lu e  (U S E P A , 1 9 8 7 ). P rec is io n  is u s u a lly  stated in  

term s o f  s tandard  d e v ia tio n , b u t o th er estim ates such as th e  c o e ffic ie n t o f  v a r ia tio n  (re la tiv e  

standard  d e v ia tio n ), range (m a x im u m  v a lu e  m inu s  m in im u m  v a lu e ), and re la tiv e  range are  
c o m m o n . F o r  th is  p ro je c t, p re c is io n  w i l l  b e  eva lu a ted  b y  re c o rd in g  d u p lica te  m easurem ents  o f  

th e  sam e p a ra m e te r on  s im ila r  sam ple  a liquo ts  u n d er the  sam e co nd itions  and c a lc u la tin g  th e  

re la tiv e  p e rcen t d iffe re n c e  (R P D )  b e tw e e n  th e  values. T h e  fo rm u la  fo r  c a lcu la tin g  R P D  is 

presented  in  S ec tio n  1 3 .2 .

R P D s  can o n ly  b e  ca lcu la ted  w h e n  th e  d up lica te  sam ples b o th  con ta in  detectab le  concentrations  

o f  th e  an a ly te . I f  an an a ly te  is considered  n o t detected at th e  de tec tion  lim it , then  R P D  cannot b e  

ca lcu la ted . In s tead , th e  results  o f  the  analysis o f  the  tw o  sp iked  la b o ra to ry  sam ples w i l l  b e  used  

to  d e te rm in e  p rec is io n .

D a ta  fo r  th is  p ro jec t w i l l  in c lu d e  la b o ra to ry  a n a ly tic a l data. L a b o ra to ry  p rec is io n  w i l l  b e  

p e rfo rm e d  acco rd in g  to  th e  requ irem ents  described  in  th e  associated a n a ly tic a l m ethods. T h e  

g eotechn ica l data  w i l l  b e  co llec ted  fo llo w in g  the  requ irem ents  o f  the  A m e ric a n  S o c ie ty  o f  

T e s tin g  M a te r ia ls  ( A S T M )  and o th er ap p licab le  gu idelines.

F o r  th e  p H  m e te r, p rec is io n  w i l l  b e  tested b y  m u lt ip le  read ings in  th e  m e d iu m  o f  concern. 
C o n secu tive  read ings should  agree w ith in  0 .1  p H  units  a fte r th e  in s trum ent has b e e n  f ie ld  

ca lib ra ted  w ith  standard b u ffe rs  b e fo re  each use. T h e  th e rm o m e te r w i l l  b e  v is u a lly  inspected  

p r io r  to  each  use to  ensure its  co nd itio n  is satis factory . C on secu tive  m easurem ents o f  a g iv e n  

sam p le  shou ld  agree to  w ith in  1 “C elsius. A f te r  c a lib ra tio n , th e  c o n d u c tiv ity  m e te r w i l l  b e  tested  

fo r  p rec is io n  at ±  1%  o f  fu ll-s c a le , depend ing  on  the m eter/sca le . T h e  o rgan ic  vapors w i l l  b e  

m easured  u s in g  a P ho to  v a c  M ic ro t ip  (o r  eq u iv a le n t) p h o to io n iza tio n  detector (P ID ) .  T h e  n a tu ra l 
v a ria tio n /f lu c tu a tio n  in  m easurem ents at b ackgrou n d  o r u p w in d  locations  w i l l  b e  used fo r  

base lin e  b ackgrou n d  va lu es , and the  v a r ia b ility  w i l l  b e  noted. W a te r  le v e l in d ic a to r read ings w i l l  
b e  p rec ise  w ith in  0 .01  fe e t fo r  d u p lica te  m easurem ents o r  ad d itio n a l w a te r le v e l m easurem ents
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w i l l  b e  co llec ted  to d e te rm in e  w h e th e r the d iffe re n c e  is due to o perato r o r in s trum ent error. 
T u rb id ity  m easurem ents w i l l  be ca lib ra ted  to  a p rec is io n  o f  ±  2 %  n ep h e lo m etric  tu rb id ity  un its  

(N T U s ) .

4 .2  A c c u r a c y

A c c u ra c y  is  a m easure o f  the  d iffe re n c e  b e tw e e n  a m easured  v a lu e  and the  "true" o r  accepted  

re fe ren ce  v a lu e . T h e  accuracy  o f  an a n a ly tic a l p rocedure  is best d e term in ed  b y  the analysis o f  a  
sam ple  c o n ta in in g  a k n o w n  q u a n tity  o f  m a te ria l and is expressed as the  percen t o f  the k n o w n  

q u a n tity  w h ic h  is reco vered , o r m easured . T h e  re c o v e ry  o f  a g iv e n  an a ly te  is dependent u p o n  th e  

sam ple  m a tr ix , m eth o d  o f  analysis, and the  sp ec ific  co m p o im d  o r e lem en t b e in g  d e term in ed . T h e  

c o ncen tra tio n  o f  th e  an a ly te  re la tiv e  to  the  d e tec tion  l im it  o f  the  a n a ly tica l m etho d  is also a m a jo r  

fa c to r in  d e te rm in in g  the  accuracy  o f  the  m easurem ent. C oncen tra tions  o f  analytes th a t are close  

to  th e  d e te c tio n  lim its  are less accurate because th e y  are a ffec ted  b y  such factors as in s trum ent 
"noise". H ig h e r  concentrations w i l l  n o t b e  as a ffec ted  b y  in s trum ent o r o th er variab les  and thus  

w i l l  b e  m o re  accurate.

T h e  accu racy  o f  la b o ra to ry -m easu red  data  w i l l  b e  eva lu a ted  b y  d e te rm in in g  th e  p ercen t re c o v e ry  

o f  b o th  m a tr ix  and b la n k  sp ike  sam ples as described  in  S ectio n  13.1.  F o r  the  m easurem ent o f  

organics b y  gas ch ro m ato g rap h y  (G C )  o r G C /m ass  spectroscopy (M S ) ,  the re c o v e ry  o f  a  
surrogate sp iked  in to  each sam ple , b la n k , and standard w i l l  also b e  used to  assess accuracy.

T h e  o b je c tiv e  fo r  accu racy  o f  th e  o ther f ie ld  m easurem ents is to  ach ieve  and m a in ta in  fa c to ry  
e q u ip m en t sp ec ifica tions  fo r  th e  f ie ld  eq u ipm ent. F ie ld  m easurem ents cannot b e  assessed fo r  

accuracy b y  s p ik in g  th e  m e d iu m  w ith  th e  a n a ly tic a l p a ram eter and m easu ring  the  increase in  

response; th e re fo re , these instrum ents can  o n ly  b e  assessed fo r  accuracy  b y  the response to  a  

k n o w n  sam p le  (such  as a c a lib ra tio n  standard) used to  standard ize  th em . T h e  p H  m ete r, 
c o n d u c tiv ity  m e te r, and tu rb id ity  m e te r are ca lib ra ted  w ith  solutions traceab le  to th e  N a tio n a l 
In s titu te  o f  Standards and  T e c h n o lo g y  (N IS T ,  fo rm e r ly  th e  N a tio n a l B u re a u  o f  S tandards).

A l l  v o la tile  o rg an ic  detectors (such  as the P ID )  w i l l  b e  ca lib ra ted  to an  appropria te  standard d a ily  

p r io r  to  use.

4 .3  R e p re s e n ta tiv e n e s s

R epresentativeness expresses th e  degree to  w h ic h  sam ple  data  accu ra te ly  and  p rec ise ly  represent 
a characteris tic  o f  a p o p u la tio n , p a ram eter va ria tio n s  at a  sam p lin g  p o in t, o r an en v iro n m en ta l 
co nd itio n . R epresentativeness is a q u a lita tiv e  p a ram eter th a t is m ost concerned w ith  the  p ro p e r  

design  o f  th e  s a m p lin g  p ro g ram . Sam ples m ust b e  represen tative  o f  the  en v iro n m en ta l m e d ia  

b e in g  sam pled . S e le c tio n  o f  sam ple  locations and  sam p lin g  procedures w i l l  in co rp o ra te  

consideration  o f  o b ta in in g  the m o st rep resen ta tive  sam ple  possib le.

F ie ld  and la b o ra to ry  procedures w i l l  b e  p e rfo rm e d  in  such a m a n n e r as to  ensure, to  the  degree  

that is te c h n ic a lly  possib le; that the  data d erived  represents th e  in -p la c e  q u a lity  o f  th e  m a te r ia l
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sam pled . E v e ry  e ffo r t w i l l  b e  m ade to  ensure c h em ica l com pounds w i l l  n o t b e  in trod u ced  in to  

th e  sam p le  v ia  sam p le  conta iners , h a n d lin g , o r analysis. D e c o n ta m in a tio n  o f  sam p lin g  devices  

and d ig g in g  e q u ip m en t w i l l  b e  p erfo rm ed  b e tw e e n  sam ples as o u tlin ed  in  th e  S A P . L a b o ra to ry  

sam p le  conta iners  w i l l  b e  th o ro u g h ly  c leaned  in  accordance w ith  procedures o u tlin e d  in  S ection  

5 .2 . A n a ly s is  o f  f ie ld  b lan ks , tr ip  b lan ks , and m eth o d  b lan ks  w i l l  also b e  p e rfo rm e d  to m o n ito r  
fo r  p o te n tia l sam p le  co n tam in a tio n  f io m  f ie ld  and la b o ra to ry  procedures.

T h e  assessm ent o f  representativeness also m u st consider the degree o f  h e te ro g en e ity  in  the  

m a te r ia l f io m  w h ic h  th e  sam ples are co llected . S a m p lin g  h e te ro g en e ity  w i l l  b e  eva luated  th ro u gh  

th e  analysis  o f  f ie ld  d u p lica te  sam ples, coded to ensure the  sam ples are treated  and an a lyzed  as 

separate sam ples. T h e  a n a ly tic a l la b o ra to ry  w i l l  m a k e  e v e ry  reasonable  e ffo r t to  assure the  

sam ples are ad eq u a te ly  h o m o g en ized  p r io r  to  ta k in g  a liquo ts  fo r  analysis, so the reported  results  

are rep resen ta tive  o f  th e  sam ple  rece ived . M a n y  m eans o f  h o m o g e n iza tio n  expose the  sam ple  to  

s ig n ific a n t r is k  o f  co n tam in a tio n  o r loss th rough  v o la tiliz a tio n , and these should b e  avo id ed  i f  

possib le .

C h a in -o f-c u s to d y  procedures w i l l  b e  fo llo w e d  to d ocu m en t that co n tam in atio n  o f  sam ples has 

n o t o ccurred  d u rin g  co n ta in er p rep ara tion , sh ipm ent, and sam pling . D e ta ils  o f  b la n k /d u p lic a te  

and  c h a in -o f-c u s to d y  procedures are presented  in  Sections 5 .3  and 6 .1 .

4 .4  C o m p le te n e s s

C om pleteness is d e fin e d  as the  percentage o f  m easurem ents m a d e  w h ic h  are ju d g e d  to  b e  v a lid . 
T h e  Q C  o b je c tiv e  fo r  com pleteness is g eneration  o f  v a lid  data  fo r  100  p ercen t o f  the  analysis  

requested. A n y  d a ta  d e fic ien c ies  and th e ir  im p a c t on  p ro je c t goals w i l l  b e  eva lu a ted  d u rin g  data  

v a lid a tio n  and  discussed in  th e  D a ta  U s a b ility  S u m m a ry  R e p o rt (D U S R )  (see S ectio n  9 .3 .2 ).

4 .5  C o m p a r a b i l i t y

C o m p a ra b ility  expresses th e  degree o f  confid en ce  w ith  w h ic h  one data  set can  b e  com pared  to  

another. T h e  c o m p a ra b ility  o f  a ll data  co llec ted  fo r  th is  p ro je c t w i l l  b e  ensured b y ;

•  U s in g  id e n tif ie d  standard m ethods fo r  b o th  sam p lin g  and analysis phases o f  th is  p ro ject;

•  E n su rin g  tra c e a b ility  o f  a ll an a ly tic a l standards a n d /o r source m ateria ls  to  U n ite d  States  

E n v iro n m e n ta l P ro tec tion  A g e n c y  (U S E P A )  o r N IS T ;

•  V e r ify in g  a ll ca lib ra tions  w ith  an in d ep en d en tly  p repared  standard f io m  a source o th er  

th an  th a t used fo r  ca lib ra tion ;

•  U s in g  standard re p o rtin g  un its  and rep o rtin g  fo rm ats  in c lu d in g  the  re p o rtin g  o f  Q C  data;

•  T h e  v a lid a tio n  o f  a ll a n a ly tica l results, in c lu d in g  the  use o f  data q u a lifie rs  in  a ll cases 

w h e re  ap prop ria te ; and
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•  T h e  re q u ire m e n t th a t a ll v a lid a te d  flags  are  to  b e  used an y  tim e  an a n a ly tic a l resu lt is  

used fo r  a n y  purpose w h atso ever.

T h e s e  steps w i l l  ensure a ll fu tu re  users o f  e ith e r th e  data  o r  the  conclusions d ra w n  fro m  th e m  

w i l l  b e  ab le  to  ju d g e  the  c o m p a ra b ility  o f  these d a ta  and conclusions.

4-4



D RA FT R evised  Site Investigation  W o rk  Plan  

Q uality  A ssurance  P ro ject P lan  

G reenp o in t E nergy  C enter  

P roposed  Liquefaction  P lan t R ep lacem ent A rea  

______________ B rooklyn, K ings C ounty , N e w Y o rk

5 .0  S A M P L I N G  P R O C E D U R E S

5 .1  S a m p lin g  P r o g r a m

T h e  o b je c tiv e  o f  the  sam p lin g  p ro g ram  is to  assess the presence/absence o f  im pacts  to  soils  

u n d e rly in g  fo r  the  P roposed  L iq u e fa c tio n  P la n t R e p la c e m e n t A re a . S a m p lin g  and analysis m a y  

in c lu d e , as id e n tif ie d  in  the  R ev ised  S ite  In v e s tig a tio n  W o r k  P lan , g ro u n d w ate r and so il sam ples.

5 .2  S a m p lin g  P ro c e d u re s  a n d  H a n d lin g

5 .2 .1  S a m p le  C o n ta in e r  P r e p a r a t io n

S am p le  conta iners  w i l l  b e  p ro p e r ly  w ashed  and decon tam in ated  b y  the  fa c to ry  o r la b o ra to ry  p r io r  

to  use. A l l  p reservatives  w i l l  b e  added to conta iners  p r io r  to  sh ipm ent b y  th e  lab o ra to ry . T h e  

types o f  containers and p reserva tio n  techn iques are sh ow n  in  T a b le  1. R ecords  o f  th e  sources o f  

b ottles  and p reservatives  w i l l  b e  k e p t b y  the  a n a ly tic a l lab o ra to ry .

5 .2 .2  M e th o d s  o f  S a m p lin g

A s  a m in im u m , sam p lin g  procedures w i l l  b e  in  accordance w ith  the  m o st recen t N Y S D E C  o r 

U S E P A  gu id e lines  an d /o r reg u la tio n s , as appropria te . A lte rn a te  techn iques w i l l  b e  u t il iz e d  w h e n  

such g u id e lines  a n d /o r reg u la tio ns  are  in a p p ro p ria te  o r  n on -ex is ten t.

R e fe ren ced  sam p lin g  procedures are  lis ted  b e lo w . A l l  procedures w i l l  b e  th e  la test in  e ffe c t as o f  

th e  date  o f  th is  G e n e ric  Q A P P .

•  U S E P A  - 6 0 0 -4 -7 9 -0 2 0 , "M eth o d s  fo r  C h e m ic a l A n a ly s is  o f  W a te r  and W astes"

•  N a tio n a l W a te r  W e l l  A s s o c ia tio n  -  "M a n u a l o f  G ro u n d -w a te r S a m p lin g  Procedures"

•  U S E P A  -  6 0 0 -4 -8 3 -0 4 0 , "C h a ra c te riza tio n  o f  H azard ou s  W a s te  S ites -  a M e th o d s  

M a n u a l: V o lu m e  I I .  A v a ila b le  S a m p lin g  M e th o d s "

U S E P A  -  O S W E R  -  9 9 5 0 .1  " R C R A  G ro u n d -w a te r M o n ito r in g  T e c h n ic a l 
E n fo rc e m e n t G u id an ce  D o c u m e n t"

U S E P A  -  5 4 0 /S -9 5 /5 0 4 , “ L o w -F lo w  (M in im a l D ra w d o w n ) G ro u n d  W a te r  S a m p lin g  

P rocedures”

N Y S D E C  -  “T e c h n ic a l and  A d m in is tra tiv e  G u id an ce  M e m o ra n d a ”  (T A G M s )
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5 .3  Q u a l i t y  A s s u ra n c e  S a m p le s

5 .3 .1  F ie ld  Q u a l i t y  C o n t r o l  S a m p le s

T o  assess f ie ld  s a m p lin g  and d e c o n tam in a tio n  p erfo rm an ce , tw o  types o f  "b lanks" w i l l  b e  

co llec ted  and su bm itted  to  the  la b o ra to ry  fo r  analyses. T h e  b lan ks  w i l l  include:

T r i p  B la n k  -  A  tr ip  b la n k  w i l l  b e  p repared  b y  th e  lab o ra to ry , and w i l l  consist o f  4 0 -m l  
v o la t ile  o rgan ic  analysis  ( V O A )  v ia ls  co n ta in in g  d is tille d , d e io n ize d  w a te r  w h ic h  

accom panies the o th er sam p le  b ottles  in to  the  f ie ld  and b a c k  to the la b o ra to ry . A  tr ip  

b la n k  w i l l  b e  in c lu d e d  w ith  each  sh ipm ent o f  w a te r  sam ples fo r  w h ic h  analysis  fo r  T a rg e t  

C o m p o u n d  L is t ( T C L )  v o la tile s  o r benzene, to luene, e thy lbenzene and to ta l xy lenes  

( B T E X )  is p lan n ed . T h e  tr ip  b la n k  w i l l  b e  a n a ly ze d  fo r  T C L  v o la tile  o rg a n ic  com pounds  

o r B T E X  to assess an y  co n ta m in a tio n  in trod u ced  as a resu lt o f  sam p lin g  and transport, 
h a n d lin g  and  storage.

E q u ip m e n t  B la n k  - E q u ip m e n t b lan ks  w i l l  b e  taken  at a m in im u m  freq u en cy  o f  one p e r  

2 0  f ie ld  sam ples p e r sam ple  m a tr ix  as spec ified  in  the  S upp lem enta l In v e s tig a tio n  W o rk  

P lan . E q u ip m e n t b lan ks  are  used  to d e te rm in e  th e  e ffectiveness o f  th e  d eco n tam in a tio n  

procedures fo r  sam p lin g  eq u ip m en t. I t  is  a sam ple  o f  d e io n ized , d is tille d  w a te r  p ro v id e d  

b y  the  la b o ra to ry  w h ic h  has passed th ro u gh  o r o v e r th e  sam p lin g  apparatus. I t  is  u s u a lly  

co llec ted  as a last step in  th e  d econ tam in ation  p rocedure, p r io r  to  c o lle c tin g  a sam ple. 
T h e  eq u ip m en t b lan ks  w i l l  b e  an a lyzed  fo r  th e  sam e param eters as th e  m a tr ix  b e in g  

sam pled .

In  a d d itio n , th e  p rec is io n  o f  f ie ld  s a m p lin g  procedures w i l l  b e  assessed b y  co lle c tin g  coded  fie ld  

d up licates  and m a tr ix  sp ike  (M S ) /m a t r ix  sp ike  dup licates (M S D ) /m a tr ix  dup licates ( M D ) .

T h e  d up licates  w i l l  consist of:

F ie ld  D u p lic a te  -  T o  d e te rm in e  th e  re p ro d u c ib ility  and h o m o g en e ity  o f  sam ples, coded  

f ie ld  dup licates  w i l l  b e  co llec ted . T h e  sam ples are term ed  "coded" because th e y  w i l l  b e  

lab e led  in  such a m an n er th a t th e  la b o ra to ry  w i l l  n o t b e  ab le  to  d e te rm in e  th a t th ey  are a  

d u p lic a te  sam ple . T h is  w i l l  e lim in a te  an y  possib le  b ias that cou ld  arise. T h e  freq u en cy  o f  

c o lle c tio n  o f  these sam ples is one p e r 2 0  f ie ld  sam ples as spec ified  in  the  R e m e d ia l 
D e s ig n  W o r k  P lans. T h e  c rite r ia  fo r  assessing coded  fie ld  dup licates are g iv e n  in  S ection  

6 .0 .

M a t r i x  S p ik e /M a t r ix  S p ik e  D u p l ic a te /M a t r ix  D u p lic a te  ( M S / M S D / M D )  -
M S /M S D /M D  sam ples ( M S D  fo r  organics; M D  fo r  inorgan ics) w i l l  b e  co llected  at a 

fre q u e n c y  o f  one  p a ir  p e r 2 0  f ie ld  sam ples p e r seven d ay  sam ple d e liv e ry  group (S D G ).  
T h e  re p ro d u c ib ility  and h o m o g e n e ity  o f  the sam ples can b e  assessed b y  d e te rm in in g  the  

R P D  fo r  b o th  sp ike  and  n o n -s p ik e  com pounds as described in  S ection  1 3 .0 . T h e  M S ,
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M S D ,  and M D  sam ples shou ld  b e  S ite -sp ec ific , unless o th erw ise  au th orized  b y  the  
C o n s u lta n t’ s P ro je c t M a n a g e r an d /o r P Q A M .
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6 .0  S A M P L E  T R A C K I N G  A N D  C U S T O D Y

S a m p le  ch a in -o f-c u s to d y  (C O C )  w i l l  b e  in itia te d  b y  the  lab o ra to ry  w ith  se lection  and p rep ara tion  

o f  the  sam ple  containers. T o  reduce the  chance fo r  error, the  n u m b er o f  personnel h a n d lin g  th e  
sam ples w i l l  b e  m in im iz e d .

In -s itu  o r o n -s ite  m o n ito r in g  d a ta  w i l l  b e  co n tro lled  and entered in  p erm an en t logbooks. 
P ersonnel in v o lv e d  in  the  C O C  and  transfer o f  sam ples w i l l  b e  tra ined  on  the  purpose and  

procedures p r io r  to  im p le m e n ta tio n .

E v id e n c e  o f  sam ple  tra c e a b ility  and  in te g rity  w i l l  b e  p ro v id e d  b y  C O C  procedures. T h e s e  

procedures d ocu m en t the sam p le  tra c e a b ility  fro m  the  selection  and p rep ara tion  o f  the sam ple  

containers b y  the  la b o ra to ry , to  sam ple  co llec tio n , to  sam ple  sh ipm ent, to  la b o ra to ry  rece ip t and  
analysis. T h e  sam ple  cu sto dy f lo w c h a rt is show n in  F ig u re  3. A  sam ple w i l l  b e  considered  to  b e  
in  a person's custody i f  th e  sam ple  is;

•  In  a person's possession;

•  M a in ta in e d  in  v ie w  a fte r possession is accepted and docum ented;

L o c k e d  and tagged  w ith  custody seals so that no  one can tam p er w ith  i t  a fte r h a v in g  
b e e n  in  p h y s ic a l custody; o r

•  In  a secured area  w h ic h  is  restric ted  to  au th orized  personnel.

6 .1  F ie ld  S a m p le  C u s to d y

A  C O C  reco rd  w i l l  a c co m p an y  th e  sam ple  fro m  t im e  o f  co llec tio n  to  rece ip t b y  th e  a n a ly tic a l 
lab o ra to ry . I f  sam ples are s p lit and  sent to  d iffe re n t laborato ries , C O C  records w i l l  b e  sent w ith  

each sam ple. F ig u re  4  is a ty p ic a l e x a m p le  o f  a c h a in -o f-cu s to d y  record . T h e  "rem arks" c o lu m n  

w i l l  b e  used to  reco rd  s p ec ific  considerations associated w ith  sam ple  acq u is itio n  such as: sam ple  

typ e , co n ta in er ty p e , sam p le  p reserva tio n  m ethods, and analyses to  b e  p erfo rm ed . T w o  copies o f  

th is  record  w i l l  acco m p any  th e  sam ples to  the  lab o ra to ry . T h e  lab o ra to ry  w i l l  m a in ta in  one f i le  

copy, and th e  c o m p le ted  o rig in a l w i l l  b e  re turned  to  the  C o n su ltan t’s P ro jec t M a n a g e r.

In d iv id u a l sam p le  conta iners , p ro v id e d  b y  th e  lab o ra to ry , w i l l  b e  used fo r  sh ip p in g /co u rie rin g  

sam ples. T h e  sh ip p in g  conta iners  are  insu la ted , and  ice  w i l l  b e  used to  m a in ta in  sam ples at 
a p p ro x im a te ly  fo u r degrees C e ls iu s  u n til sam ples are re turned  and in  the custody o f  the  

laborato ry . A l l  sam ple  b o ttles  w ith in  each sh ipp ing  conta iner w i l l  b e  in d iv id u a lly  lab e led  and  

contro lled .

E ach  sam ple  sh ip p in g  c o n ta in e r w i l l  b e  assigned a u n iq ue  id e n tific a tio n  n u m b er b y  the  

lab o ra to ry , and w i l l  b e  m a rk ed  w ith  in d e lib le  in k  on  the outside o f  the  sh ipp ing  conta iner. T h is  

n u m b er w i l l  b e  reco rd ed  on  th e  C O C  record . T h e  f ie ld  sam pler w i l l  in d ica te  each in d iv id u a l
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sam ple  d e s ig n a tio n /lo ca tio n  n u m b e r in  the space p ro v id ed  on  the  appropria te  C O C  fo rm  fo r  each  

sam ple  co llec ted . T h e  sh ip p in g  co n ta in er w i l l  then  b e  closed, and a seal p ro v id e d  b y  th e  

la b o ra to ry  a ff ix e d  to the  la tch . T h is  seal m u st b e  b ro ken  to  open the  container. T a m p e rin g  m a y  

b e  in d ica ted  i f  th e  seal is  b ro k e n  b e fo re  rece ip t at the  la b o ra to ry . T h e  la b o ra to ry  w i l l  contact the  

F O L  o r C o n s u lta n t’ s P ro je c t M a n a g e r, and the associated sam ples w i l l  n o t b e  an a lyzed  i f  
ta m p e rin g  is apparent.

6 .2  L a b o r a t o r y  S a m p le  C u s to d y

T h e  F O L  w i l l  n o t ify  th e  la b o ra to ry  o f  u p c o m in g  f ie ld  sam p lin g  a c tiv ities  and the  subsequent 
transfer o f  sam ples to  th e  la b o ra to ry . T h is  n o tific a tio n  w i l l  in c lu d e  in fo rm a tio n  co ncern ing  the  

n u m b e r and ty p e  o f  sam ples to  b e  sh ipped as w e ll as the  an tic ipated  date  o f  a rr iva l.

T h e  la b o ra to ry  sam ple  p ro g ra m  w i l l  m ee t the  fo llo w in g  crite ria :

T h e  la b o ra to ry  w i l l  designate a sam ple  custodian  w h o  is responsib le  fo r  m a in ta in in g  
custody o f  th e  sam ples and  fo r  m a in ta in in g  a ll associated records d o cu m en tin g  that 
custody.

U p o n  rece ip t o f  th e  sam ples, th e  custodian  w i l l  check th e  o rig in a l c h a in -o f-c u s to d y  

docum ents and co m p are  th e m  w ith  th e  lab e led  contents o f  each sam ple  co n ta in er fo r  

correctness and tra c e ab ility . T h e  sam ple  custod ian  w i l l  sign th e  C O C  record  and  

reco rd  the date  and  tim e  rece ived .

C a re  w i l l  b e  exerc ised  to annotate  an y  la b e lin g  o r  d escrip tive  errors. In  the even t o f  

an y  d iscrep an cy  in  d ocu m en ta tio n , the  la b o ra to ry  w i l l  im m e d ia te ly  contact th e  

C o n s u lta n t’ s P ro je c t M a n a g e r a n d /o r P Q A M  as p a rt o f  th e  co rrec tive  ac tion  process. 
A  q u a lita tiv e  assessm ent o f  each  sam ple  co n ta in er w i l l  b e  p e rfo rm e d  to  n o te  an y  

an om alies , such as b ro k e n  o r le a k in g  bottles . T h a t assessment w i l l  b e  recorded  as p a rt  

o f  th e  in c o m in g  C O C  procedure.

T h e  sam ples w i l l  b e  stored in  a  secured area at a tem peratu re  o f  a p p ro x im a te ly  fo u r  
degrees C els ius  u n t il analyses are to  com m ence.

A  la b o ra to ry  tra c k in g  record  w i l l  acco m p any  th e  sam ple o r sam ple fra c tio n  th ro u gh  

f in a l analysis fo r  co ntro l.

A  co py  o f  the  tra c k in g  fo rm  w i l l  accom pany the  lab o ra to ry  rep o rt and w i l l  b ecom e a  

p erm an en t p a rt o f  th e  p ro je c t records.

6 .3  S a m p le  T r a c k in g  S y s te m

A  sam ple  tra c k in g  system  w i l l  b e  im p le m e n te d  to m o n ito r  th e  status o f  sam pling  events and  

la b o ra to ry  analysis o f  sam ples. S am p le  num bers , types, a n a ly tica l param eters, sam p lin g  dates,
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and  sam ple  d e liv e ry  g roup  (S D G )  designations fo r  sam ples, and req u ired  due dates fo r  rec e ip t o f  

a n a ly tic a l resu lts  w i l l  b e  en tered  in to  th e  system . T h e  C o n su ltan t’ s P ro jec t M a n a g e r w i l l  use th e  

tra c k in g  system  to  m o n ito r  the  p ro je c t sam pling  schedules and the status o f  a n a ly tic a l reports , 
and  to  im p le m e n t an y  p e n a lty  clauses fo r  la te  d e liv e ry  p e r standard la b o ra to ry  subcontracts w h e n  
necessary.

A  descrip tio n  o f  th e  sam ple  tra c k in g  system  fo llo w s ;

1. F o r  each d a y  th a t sam ples are  co llec ted , the  F ie ld  O p erations  L ead  ( F O L )  o r designee w i l l  
co m p le te  a  C O C  fo rm  (F ig u re  4 )  and  a  D a i ly  Status and M o n ito r in g  R e p o rt (F ig u re  5 )  lis tin g  

a ll ap prop ria te  sam ples.

2 . T h e  F O L  o r designee w i l l  re ta in  the  c lie n t co p y  o f  the  C O C , and fo rw a rd  th e  la b o ra to ry  c o p y  

o f  the  C O C  w ith  th e  sam ple  sh ipm ent.

3 . T h e  F O L  o r  designee w i l l  fa x  copies o f  the  co m p le ted  C O C  fo rm  and D a i ly  Status and  
M o n ito r in g  R e p o rt to  th e  C o n s u lta n t’s P ro jec t M a n a g e r. T h e  C o n su ltan t’ s P ro je c t M a n a g e r  

o r a designated  e m p lo y e e  w i l l  c o n firm  sam ple  sh ipm ent w ith  the  la b o ra to ry  and reso lve  an y  
sam ple  trans fe r issues.

4 . T h e  status o f  a n a ly tic a l results w i l l  b e  tracked  b y  th e  C on su ltan t’ s P ro je c t M a n a g e r  o r  

designee u s in g  th e  in fo rm a tio n  p ro v id e d  on  th e  co m p le ted  C O C  fo rm  and D a i ly  Status and  

M o n ito r in g  R e p o rt. T h e  in fo rm a tio n  shall b e  su m m arized  in  a co m p u te rized  database, as 

w arran ted .

U p o n  re c e ip t o f  th e  a n a ly tic a l results  fro m  the  la b o ra to ry , the  C on su ltan t’ s P ro je c t M a n a g e r  o r  

designee w i l l  r e v ie w  th e  data  p ackage  fo r  com pleteness and contract co m p liance . T h e  

C o n s u lta n t’ s P ro jec t M a n a g e r  w i l l  th en  fo rw a rd  the  resu lt package to  th e  data  v a lid a to r  fo r  

v a lid a tio n . T h e  data  v a lid a to r  sha ll b e  req u ired  to  su bm it a com p le te  set o f  v a lid a te d  data  to  the  

C o n s u lta n t’ s P ro je c t M a n a g e r  w ith in  6 0  days o f  rece ip t o f  the  data package rep o rt.

T h e  C o n s u lta n t’ s P ro je c t M a n a g e r o r  a designated  representative  w i l l  m a in ta in  d a y -to -d a y  

contact w ith  the  la b o ra to ry  co ncern in g  sp ec ific  sam ples and analyses d ire c tly  o r  b y  assignm ent.
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7 .0  C A L I B R A T I O N  P R O C E D U R E S  A N D  F R E Q U E N C Y

7 .1  F ie ld  In s t r u m e n ta t io n  C a l ib r a t io n

T h e  F O L  w i l l  b e  responsib le  fo r  ensuring  th a t in s trum enta tio n  are o f  th e  p ro p e r ran g e , ty p e  and  

accuracy  fo r  the  test b e in g  p e rfo rm e d , and that a ll o f  the  eq u ip m en t are ca lib ra ted  at th e ir  

req u ired  frequencies , accord ing  to  th e ir  sp ec ific  c a lib ra tio n  pro tocols/procedures.

A l l  f ie ld  m easu rem en t instrum ents  m u st be ca lib ra ted  accord ing  to  the m a n u fa c tu re r’ s 

instructions p r io r  to  the  co m m en cem en t o f  the  d a y ’ s ac tiv ities . E xceptio n s  to  th is  re q u ire m e n t  

shall b e  p e rm itte d  o n ly  fo r  instrum ents th a t h ave  f ix e d  calib rations p re -set b y  the  eq u ip m en t 
m an u fac tu re r. C a lib ra t io n  in fo rm a tio n  sha ll b e  d ocum ented  o n  in s tru m en t c a lib ra tio n  and  

m ain tenan ce  lo g  sheets o r  in  a designated  f ie ld  lo g b oo k . T h e  c a lib ra tio n  in fo rm a tio n  ( lo g  sheet 
o r lo g b o o k ) sha ll b e  m a in ta in e d  at the  site d u rin g  the  o n-s ite  in v es tig a tio n  and, once th e  f ie ld  

w o rk  is  co m p le ted , sha ll b e  p laced  in  th e  C o n s u lta n t’ s p ro jec t files . In fo rm a tio n  to  b e  recorded  

inc ludes the  date , th e  operator, and the  c a lib ra tio n  standards (co n centra tion , m an u fac tu re r, lo t  

n um ber, e x p ira tio n  date, e tc .). A l l  p ro je c t personnel us ing  m easu ring  eq u ip m en t o r  instrum ents  
in  th e  f ie ld  sha ll b e  tra in ed  in  th e  c a lib ra tio n  and usage o f  the  eq u ip m en t, and are p e rs o n a lly  

responsib le  fo r  ensuring  that the  eq u ip m en t has been  p ro p e rly  ca lib ra ted  p r io r  to  its  use.

In  a d d itio n , a ll f ie ld  instrum ents m u st undergo response v e r ific a tio n  checks at the end  o f  the  

d a y ’ s a c tiv itie s  and at an y  o th er t im e  that th e  user suspects o r  detects anom alies  in  th e  d a ta  b e in g  

generated . T h e  checks consist o f  exp os in g  the  in s trum ent to  a k n o w n  source o f  an a ly te  (e .g ., the  

ca lib ra tio n  so lu tio n ), and v e r ify in g  a response. I f  an unacceptab le  in s tru m en t response is  

o b ta in ed  d u r in g  th e  ch eck  ( i .e ., n o t w ith in  sp ec ifica tion s), th e  data  shall b e  la b e le d  suspect, the  

p ro b le m  docu m en ted  in  the  site  lo g b o o k , and ap propria te  co rrective  action  taken.

A n y  e q u ip m en t fo u n d  to  b e  o u t o f  c a lib ra tio n  shall b e  re -ca lib ra ted . W h e n  in s tru m en ta tio n  is 

fo u n d  to  be o u t o f  c a lib ra tio n  o r d am aged , an e v a lu a tio n  shall b e  m ad e  to  ascerta in  th e  v a lid ity  o f  

p rev io u s  test resu lts  since th e  last ca lib ra tio n  check. I f  i t  is necessary to  ensure th e  a c c e p ta b ility  

o f  suspect item s, th e  o r ig in a lly  req u ire d  tests sha ll b e  repeated  ( i f  p oss ib le ), u s in g  p ro p e r ly  

ca lib ra ted  e q u ip m en t, to  acquire  rep la c e m e n t data  fo r  th e  m easurem ent in  question .

A n y  in s trum ent co ns is ten tly  fo u n d  to  b e  o u t o f  ca lib ra tio n  shall be rep a ired  o r rep laced  w ith in  2 4  

hours o r f ie ld  w o rk  w i l l  b e  te rm in a te d  u n t il th e  m a lfu n c tio n in g  eq u ip m en t is rep a ired /rep laced .

7 .2  L a b o r a t o r y  In s t r u m e n ta t io n  C a lib r a t io n

Personnel at th e  la b o ra to ry  w i l l  b e  responsib le  fo r ensuring  that a n a ly tica l in s tru m en ta tio n  are o f  

the p ro per range, ty p e  and accu racy  fo r  the  test b e in g  p erfo rm ed , and that a ll o f  the eq u ip m en t 
are ca lib ra ted  a t th e ir  req u ire d  frequencies , accord ing  to  sp ec ific  pro tocols /procedures.
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O ff-s ite  la b o ra to ry  e q u ip m en t shall b e  ca lib ra ted  us ing  c e rtif ie d /n a tio n a lly  re c o g n ize d  standards  

and  ac c o rd in g  to  the a p p licab le  m etho d o lo g ies  and th e  lab o ra to ry  S tandard  O p e ra tin g  Procedures  

(S O P s ). In  a d d itio n , these m ethods/procedures sp ec ify  the ap propria te  operations  to  fo llo w  

d u rin g  c a lib ra tio n  o r  w h e n  an y  in s trum ent is fo u n d  to  b e  out o f  ca lib ra tion .
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8 .0  A N A L Y T I C A L  P R O C E D U R E S

A l l  o ff-s ite  la b o ra to ry  sam ples w i l l  b e  an a lyzed  accord ing  to the m ethods p ro v id e d  in  E x h ib it  D  

o f  the  N Y S D E C  A S P . Q a ) q C  procedures g iv e n  in  E x h ib it  E  and I  o f  the  A S P  w i l l  b e  fo llo w e d . 
R egard less  o f  th e  m e th o d  used, a ll a n a ly tic a l and ex tractio n  h o ld in g  tim es  m u st m e e t the  

N Y S D E C  A S P  req u irem ents  fo r  th a t a n a ly tic a l g roup ( i.e ., v o la t ile  analyses, in c lu d in g  B T E X ,  
h a v e  a h o ld in g  t im e  o f  seven days, i f  unpreserved). H o ld in g  tim es w i l l  b e  ca lcu la ted  fro m  

v e r if ie d  t im e  o f  sam ple  re c e ip t at th e  la b o ra to ry . F o r N Y S D E C  A S P , sam ples m u s t b e  rece ived  

a t th e  la b o ra to ry  w ith in  4 8  hours o f  sam ple  co llec tio n . T h e  an a ly tic a l la b o ra to ry  chosen fo r  the  

p ro je c t w i l l  b e  c e rtif ie d , and m u s t m a in ta in  ce rtific a tio n , u n d er th e  N e w  Y o r k  S tate  D e p a rtm e n t  

o f  H e a lth 's  E n v iro n m e n ta l L a b o ra to ry  A p p ro v a l P ro gram  fo r  analyses o f  so lid  and hazardous  

w aste . T h e  b re a k d o w n  o f  in v e s tig a tiv e  sam ples is d e ta iled  in  the  S up p lem enta l In v e s tig a ito n  

W o r k  P lan . L a b o ra to ry  a n a ly tic a l m ethods and q u an tita tio n  lim its  are presented  in  T ab les  2  and  

3 o f  th is  Q A P P . T h e  m e th o d  d e tec tion  lim its  (M D L s )  fo r  th e  analytes w i l l  b e  sp ec ified  b y  the  

la b o ra to ry  selected fo r  th e  p ro je c t based o n  its  m o st recent M D L  studies, and  subject to  ap prova l 
b y  th e  N Y S D E C .
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9 .0  D A T A  R E D U C T I O N ,  V A L I D A T I O N ,  A N D  R E P O R T I N G

T h e  c rite r ia  used to  id e n tify  and q u a n tify  th e  analytes w i l l  b e  those sp ec ified  fo r  th e  ap p licab le  
m ethods in  the  A S P .

T h e  data  p ackage  p ro v id e d  b y  the  la b o ra to ry  w i l l  con ta in  a ll item s  sp ec ified  in  th e  A S P , as 
ap prop ria te  to  th e  analyses p erfo rm ed . C a te g o ry  B  re p o rtin g  w i l l  b e  used.

9 .1  C h a in -o f -C u s to d y  R e c o rd s

C o m p le te d  copies o f  th e  C O C  records acco m p any in g  each sam ple  fro m  t im e  o f  in it ia l  b o ttle  

p re p a ra tio n  to  c o m p le tio n  o f  analysis shall b e  attached to  th e  rep o rt o f  a n a ly tic a l testing.

9 .2  D a ta  H a n d lin g

O n e  co m p le te  c o p y  and  one  ad d itio n a l c o p y  o f  th e  a n a ly tic a l d a ta  s u m m a ry  re p o rt w i l l  b e  

p ro v id e d  b y  th e  lab o ra to ry . O n e  set o f  th e  a n a ly tic a l data  w i l l  b e  fo rw a rd e d  d ire c tly  to  the  data  

v a lid a to r  b y  the lab o ra to ry . T h e  C o n s u lta n t’s P ro jec t M a n a g e r w i l l  im m e d ia te ly  a rrange fo r
f i l in g  o f  th e  co m p le te  p ackage, a fte r th e  Q A /Q C  re v ie w e r  checks the  p ackage  to  ensure a ll
d e live rab les  h ave  b een  p ro v id e d . T h e  second data  su m m ary  re p o rt w i l l  b e  used to  generate  

su m m a ry  tables. T h ese  tables w i l l  fo rm  th e  fo u nd atio n  o f  a w o rk in g  database fo r  assessm ent o f  

th e  site  co n tam in a tio n  co nd itio n .

T h e  C o n s u lta n t’ s P ro je c t M a n a g e r w i l l  m a in ta in  close contact w ith  th e  Q A /Q C  re v ie w e r  to  
ensure a ll n o n -co n fo rm an ce  issues are acted u po n  p r io r  to  data  m a n ip u la tio n  and  assessment 
rou tines . O n ce  the  Q A /Q C  re v ie w  has b een  co m p le ted , th e  C o n s u lta n t’ s P ro jec t M a n a g e r  m a y  

d ire c t th e  te a m  leaders  o r others to  in itia te  and f in a liz e  th e  a n a ly tic a l d ata  assessment.

9 .3  D a ta  V a l id a t io n

9 .3 .1 F u l l  D a ta  V a l id a t io n

D a ta  v a lid a tio n  is  a b as ic  step in  th e  co n tro l and processing  o f  th e  p ro je c t data  generated  b y  th e  

la b o ra to ry . T h e  data  v a lid a tio n  process w i l l  consist o f  a system atic  re v ie w  o f  th e  a n a ly tic a l 
resu lts  and Q C  docu m en ta tio n , and w i l l  b e  p e rfo rm e d  in  accordance w ith  the  g u ide lines  

id e n tif ie d  in  S ection  9 .3 .1 . O n  the  basis o f  th is  re v ie w , the  d a ta  v a lid a to r  w i l l  m a k e  ju d g m en ts  

and express concerns and com m ents  on  th e  q u a lity  and lim ita tio n s  o f  sp ec ific  data , as w e l l  as on  

th e  v a lid ity  o f  the  o v e ra ll data  package. T h e  data  v a lid a to r w i l l  p repare  d o cu m en ta tio n  o f  h is  o r  

h e r re v ie w  and conclusions in  a D a ta  U s a b ility  S u m m a ry  R e p o rt (D U S R ;  see S ectio n  9 .3 .2 ) .

T h e  d a ta  v a lid a to r w i l l  in fo rm  th e  C o n s u lta n t’ s P ro jec t M a n a g e r  o f  d a ta  q u a lity  and lim ita tio n s , 
and assist the  P ro jec t M a n a g e r in  in te rac tin g  w ith  the la b o ra to ry  to  correct data  om iss ions and  

defic ien c ies . T h e  la b o ra to ry  m a y  b e  req u ired  to re run  o r resu b m it d ata  d epen d in g  o n  th e  ex ten t o f  

the  d e fic ien c ies , and th e ir  im po rtan ce  in  m e e tin g  the data  q u a lity  ob jec tives  w ith in  th e  o v e ra ll 
c o n tex t o f  the  p ro jec t. T h e  v a lid a te d  la b o ra to ry  data  w i l l  b e  red u ced  in to  a co m p u te rized
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ta b u la tio n  w h ic h  w i l l  b e  su itab le  fo r  in c lu s io n  in  req u ired  reports and w i l l  b e  designed to  

fa c ilita te  co m p ariso n  and  ev a lu a tio n  o f  the data. T h e  data  tab u la tio ns  w i l l  b e  sorted b y  classes o f  

constituents and b y  sam ple  m a tr ix . E ach  in d iv id u a l tab le  w i l l  p resent the  fo llo w in g  in fo rm a tio n :

•  S a m p le  m a tr ix , designations, and locations;

S am p le  dates;

C onstituents  fo r  w h ic h  p o s itiv e  results w e re  obta ined ;

R epo rted  constituen t concentrations in  th e  f ie ld  a n d /o r tr ip  b lan ks  associated w ith  the  

sam ples;

C on stitu en t concen tra tion  units;

N a m e  and lo c a tio n  o f  la b o ra to ry  w h ic h  p e rfo rm e d  th e  analyses;

D a ta  q u a lifie rs  p ro v id e d  b y  the  lab o ra to ry ; and  

D a ta  q u a lif ie rs  and com m ents p ro v id e d  b y  the  d a ta  v a lid a to r, i f  any.

9 .3 ,2  D a ta  U s a b i l i ty  S u m m a r y  R e p o r t  (D U S R )

A  D a ta  U s a b ility  S u m m a ry  R e p o rt (D U S R )  w i l l  b e  p repared  a fte r re v ie w in g  and e v a lu a tin g  the  

a n a ly tic a l data. T h e  param eters  to  b e  eva luated  in  re fe ren ce  to  co m p lian ce  w ith  the  a n a ly tic a l 

m e th o d  p ro toco ls  in c lud es  a ll sam ple  ch a in -o f-c u s to d y  fo rm s , h o ld in g  tim e s , ra w  data  

(in s tru m e n t p r in t o u t data  and ch ro m ato g ram s), ca lib ra tion s , b lan ks , spikes, contro ls , surrogate  

recoveries , dup licates and sam ple  data. I f  a v a ila b le , the  f ie ld  sam p lin g  notes should  also b e  

re v ie w e d  and an y  q u a lity  co n tro l p ro b lem s should b e  eva luated  as to  th e ir  e ffe c t on  th e  u s a b ility  

o f  th e  sam ple  data.

T h e  D U S R  w i l l  describe the  sam ples and analysis param eters  re v ie w e d . D a ta  d e fic ien c ies , 
a n a ly tic a l m etho d  p ro to co l dev ia tio ns  and q u a lity  contro l p ro b lem s w i l l  b e  described  and th e ir  

e ffe c t on  th e  data  w i l l  b e  discussed in  th e  D U S R .

R esam p lin g /rean a lys is  reco m m en d ation s , i f  ap p licab le , w i l l  b e  m ade. D a ta  q u a lific a tio n s  are  

docu m en ted  fo r  each sam ple  an a ly te  fo llo w in g  th e  N Y S D E C  A S P  guide lines .

T h is  w o rk  w i l l  b e  p e rfo rm e d  b y  tra in ed  and experienced  data  va lid a to rs . T h e  results o f  the  data  

v a lid a tio n  screening (i .e . m issed h o ld in g  tim es o r data  re jected  due to  b la n k  co n ta m in a tio n ) w i l l  
b e  inco rp o ra ted  in to  th e  data  su m m ary  tab les used in  th e  f in a l in v e s tig a tiv e  report. T h e  D U S R  

id e n tifie s  data  gaps caused b y  n o n -c o m p lia n t o r re jected  data , and  w i l l  in d ic a te  w h a t steps h ave  

been  o r w i l l  b e  taken  to  f i l l  these gaps.
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1 0 .0  I N T E R N A L  Q U A L I T Y  C O N T R O L  C H E C K S  A N D  F R E Q U E N C Y

1 0 .1  Q u a l i t y  A s s u ra n c e  B a tc h in g

E a c h  set o f  sam ples w i l l  b e  an a lyzed  c o n cu rren tly  w ith  c a lib ra tio n  standards, m e th o d  b lan ks , 
M S , M S D  o r M D ,  and Q C  check sam ples ( i f  req u ired  b y  th e  p ro to c o l). T h e  M S /M S D /M D  

sam ples w i l l  b e  designated  b y  the f ie ld  personnel. I f  no  M S /M S D /M D  sam ples h ave  been  

designated , th en  th e  la b o ra to ry  m ust contact the P Q A M  o r C o n s u lta n t’ s P ro je c t M a n a g e r  fo r  
c o rre c tiv e  action .

1 0 .2  O r g a n ic  S ta n d a rd s  a n d  S u rro g a te s

A l l  standard and surrogate com pounds are checked  b y  th e  m e th o d  o f  m ass sp ectro m etry  fo r  

co rrec t id e n tif ic a t io n  and gas ch ro m ato g rap hy  fo r  degree o f  p u r ity  and concen tra tion . W h e n  th e  

com pounds pass th e  id e n tity  and p u r ity  tests, th e y  are c e rtifie d  fo r  use in  standard and surrogate  

solutions. C on cen tra tions  o f  the  solu tions are checked  fo r  accu racy  b e fo re  re lease fo r  la b o ra to ry  

use. S tandard  so lutions are rep laced  m o n th ly  o r  e a rlie r  based u p o n  data  in d ic a tin g  d e terio ra tio n .

1 0 .3  L a b o r a t o r y  Q u a l i t y  C o n t r o l  S a m p le s

T h e  q u a lity  c o n tro l sam ples in c lud ed  are d e ta iled  b e lo w .

M e th o d  B la n k s /P re p a ra tio n  B la n k s : A na lyses  fo r  o rg an ic  com poim ds (m e th o d  b la n k ) and  

in o rg an ics  (p re p a ra tio n  b la n k ) in c lu d e  a b la n k  analysis o f  th e  la b o ra to ry  reag en t w a te r. T h e  

b la n k  is an a lyzed  w ith  each set o f  sam ples o r m o re  o fte n  as req u ire d  to  v e r ify  th a t co n tam in a tio n  

has n o t occurred  d u rin g  the  a n a ly tic a l process. T h e  co ncen tra tio n  o f  teurget com pounds in  the  

b lan ks  m u st b e  less th an  o r equal to  th e  m e th o d  de tec tion  lim its  sp ec ified  in  th e  A S P  fo r  the  

selected m eth o d  o f  analysis.

M a t r ix  S p ik e /M a tr ix  S p ik e  D u p lic a te  A n a ly s is : -  T h is  analysis  is used to  d e te rm in e  th e  e ffects  

o f  m a tr ix  in te rfe ren ce  o n  a n a ly tica l results. S p ikes o f  analytes are added to  a liquo ts  o f  sam ple  

m a tr ix  in  th e  m a n n e r spec ified  in  the A S P . Selected  sam ples are sp iked  to  d e te rm in e  accu racy  as 

a  percentage re c o v e ry  o f  the an a ly te  fro m  the sam ple  m a tr ix  and p rec is io n  as R P D  b e tw e e n  the  

M S  and M S D  sam ples. A  m a tr ix  d up lica te  is p repared  in  th e  sam e m a n n e r as the m a tr ix  sp ike  

sam ple.

A n a ly tic a l D u p lic a te  S am p les : R e p lic a te  sam ples are a liquo ts  o f  a s ing le  sam ple  th a t are  s p lit on  

a rr iv a l at th e  la b o ra to ry , o r u po n  analysis. S ig n ific a n t d iffe ren ces  b e tw e e n  tw o  rep lica tes , s p lit in  

a  co n tro lled  la b o ra to ry  e n v iro n m en t, w i l l  resu lt in  fla g g in g  th e  a ffec ted  a n a ly tica l results.

S urrogate S p ik e  A n a ly s e s : Surrogate  sp ike  analyses are used to  d e te rm in e  th e  e ff ic ie n c y  o f  

re c o v e ry  o f  o rg an ic  analytes in  the  sam ple  p reparations and analyses. C a lc u la te d  percentage  

re c o v e ry  o f  th e  sp ike  is used as a m easure o f  th e  accuracy  o f  th e  to ta l a n a ly tic a l m etho d .
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L a b o ra to ry  C o n tro l S a m p le / (S p ik e  B la n k ): F o r  each m eth o d  w h ic h  requires a la b o ra to ry  contro l 
sam p le  (L C S )  o r sp ike  b la n k , a L C S  sp ike  b la n k  w i l l  b e  p repared  w ith  each q u a lity  co n tro l batch  

and  a n a ly ze d  acco rd in g  to  c rite r ia  spec ified  in  th e  A S P . T h ese  sam ples support an assessment o f  

th e  a b il ity  o f  the  a n a ly tic a l p rocedure  to  generate  a correct resu lt w ith o u t m a tr ix  e ffects  or 

in te rfe re n c e  a ffe c tin g  th e  analysis.
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1 1 .0  Q U A L I T Y  A S S U R A N C E  P E R F O R M A N C E  A U D I T S  A N D  S Y S T E M  A U D IT S

Q u a lity  assurance audits  m a y  b e  p e rfo rm e d  b y  th e  P Q A M  o r p erso im el designated  b y  the  

P Q A M . T h e  P Q A M  and h is  o r h e r designees tu n c tio n  as an in dependent b o d y  and report 
d ire c tly  to  C o n su ltan t’ s q u a lity  assurance m an ag em en t. T h e  P Q A M  m a y  p lan , schedule, and  
ap prove  system  and p erfo rm a n c e  audits based u p o n  th e  C o n s u lta n t’ s p rocedure  cu sto m ized  to the  

p ro je c t requ irem ents . T h ese  audits m a y  b e  im p le m e n te d  to  eva lu a te  th e  c a p a b ility  and  

p erfo rm a n c e  o f  p ro jec t and subcontractor p ersonnel, item s, ac tiv itie s , and d ocu m en ta tio n  o f  the  

m easu rem en t system (s). A t  tim es , th e  P Q A M  m a y  request a d d itio n a l personnel w ith  spec ific  

exp ertise  fro m  co m p an y  an d /o r p ro jec t groups to  assist in  co nd u c tin g  p e rfo rm a n c e  audits.

F o rm a l audits encom pass d ocum ented  a c tiv itie s  p e rfo rm e d  b y  q u a lif ie d  le a d  auditors to  a  w r itte n  

p rocedure  o r  checklists to  o b je c tiv e ly  v e r ity  th a t q u a lity  assurance req u irem ents  h ave  been  

d eve lo p ed , docum ented , and  in s titu ted  in  accordance w ith  contractua l and p ro je c t c riteria . 
F o rm a l audits m a y  b e  p e rfo rm e d  on  p ro je c t and  subcontractor w o rk  at variou s  locations.

A u d it  reports w i l l  b e  w r itte n  b y  lead  audito rs  a fte r  g a th erin g  and  ev a lu a tin g  a ll resu ltan t data. 
Ite m s , ac tiv ities , and docum ents d e te rm in ed  b y  le a d  audito rs  to  b e  in  n on co m p lian ce  w i l l  b e  

id e n tif ie d  at e x it  in te rv ie w s  conducted  w ith  th e  in v o lv e d  m an ag em en t. N o n c o m p lia n c e s  w i l l  b e  

lo g g ed , d ocum ented , and c o n tro lled  th ro u gh  au d it fin d in g s  w h ic h  are attached  to  and are a p art 
o f  th e  in te g ra l au d it report. T hese  au d it f in d in g  fo rm s  w i l l  th en  b e  d irec ted  to  m an ag em en t to  

s a tis fa c to rily  reso lve  the  n o n co m p lian ce  in  a sp ec ified  and t im e ly  m an n er. A l l  au d it checklists, 
a u d it reports, au d it fin d in g s , and acceptab le  reso lu tions  m u st b e  approved  b y  the P Q A M  p rio r  to  

issue. Q A  v e r if ic a t io n  o f  acceptab le  reso lu tio ns  w i l l  b e  d e te rm in e d  b y  re -a u d it o r d ocum ented  

su rve illan ce  o f  the  ite m  o r a c tiv ity . U p o n  v e r if ic a t io n  acceptance, the  P Q A M  w i l l  close out the  

au d it rep o rt and  find ing s .

I t  is  th e  C o n su ltan t’ s P ro je c t M a n a g e r’s o v e ra ll re s p o n s ib ility  to  v e r ity  th a t a ll c o rrec tive  actions  

necessary to  reso lve  au d it fin d in g s  are acted  u p o n  p ro m p tly  and  sa tis fac to rily . A u d it  reports m u st 
b e  subm itted  to  the C o n s u lta n t’ s P ro jec t M a n a g e r  w ith in  15 days o f  c o m p le tio n  o f  the  audit. 
Serious d e fic ien c ies  m u st b e  reported  to  the  C o n s u lta n t’ s P ro je c t M a n a g e r  w ith in  2 4  hours.

1 1 .1  S y s te m  A u d its

S ystem  audits , p e rfo rm e d  b y  th e  P Q A M  o r designated  audito rs , m a y  encom pass ev a lu a tio n  o f  

m easurem ent system  com ponents  to  ascerta in  th e ir  ap prop ria te  se lection  and ap p lica tio n . In  

ad d itio n , f ie ld  and la b o ra to ry  q u a lity  co n tro l procedures and associated d o cu m en ta tio n  m a y  b e  

aud ited . T h ese  audits m a y  b e  p e rfo rm e d  once d u rin g  the  p erfo rm a n c e  o f  th e  p ro jec t. H o w e v e r, i f  

cond itions  adverse to  q u a lity  are detected  o r i f  th e  C o n s u lta n t’ s P ro jec t M a n a g e r requests the  

P Q A M  to p e rfo rm  unschedu led  audits , these a c tiv itie s  w i l l  b e  institu ted .
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1 1 .2  P e r fo rm a n c e  A u d its

In  accordance w ith  the req u irem ents  fo r N Y S D O H  E L A P  C L P  c e rtific a tio n , the  la b o ra to ry  w i l l  
p a rtic ip a te  in  a ll p e rfo rm a n c e  ev a lu a tio n  testing.

-J

A ls o , one f ie ld  au d it m a y  b e  p e rfo rm e d  b y  th e  P Q A M  o r designated  a u d ito r d u rin g  c o lle c tio n  o f  

th e  f ie ld  sam ples to  v e r ify  th a t f ie ld  sam plers  are fo llo w in g  established sam p lin g  procedures. 
P erfo rm a n c e  o f  a f ie ld  au d it w i l l  b e  based on  the  typ e  o f  in v e s tig a tio n  ac tiv ities  b e in g  p e rfo rm e d , 
th e  le n g th  o f  th e  f ie ld  p ro je c t, and a n y  a v a ila b le  in fo rm a tio n  co ncern ing  p r io r  inspections o f  the  

p ro je c t o r sam p lin g  team .
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1 2 .0  P R E V E N T I V E  M A I N T E N A N C E  P R O C E D U R E S  A N D  S C H E D U L E S

1 2 .1  P re v e n tiv e  M a in te n a n c e  P ro c e d u re s

E q u ip m e n t, instrum ents, too ls , gauges, and  o ther item s re q u ir in g  p re v e n tiv e  m a in tenan ce  w i l l  b e  

serv iced  in  accordance w ith  th e  m anu fac tu rer's  sp ec ified  reco m m en d ation s  and w r itte n  p rocedure  

d eve lo p ed  b y  th e  operators. A n a ly t ic a l in strum ents  w i l l  b e  serv iced  at in te rva ls  reco m m en d ed  

b y  th e  m an u fac tu rer. A n  in s tru m en t rep a ir /m a in te n a n c e  lo g  b o o k  w i l l  b e  k e p t fo r  each  

in s trum ent. E ntries  in c lu d e  the  date  o f  serv ice , ty p e  o f  p ro b le m  encountered , co rrec tive  action  

taken , and in itia ls  and a ff ilia t io n  o f  th e  person  p ro v id in g  the service.

T h e  in s trum ent use lo g  b o o k  w i l l  b e  m o n ito re d  b y  th e  analysts to  detect an y  degradatio n  o f  

in s tru m e n t p erfo rm ance . C hanges in  response factors o r s e n s itiv ity  are used as in d ica tio n s  o f  

p o te n tia l p roblem s. T hese  are b ro u g h t to  th e  a tten tio n  o f  th e  la b o ra to ry  supervisor and p re v e n tiv e  

m ain tenan ce  o r serv ice  is scheduled  to m in im iz e  d o w n  tim e . B a c k -u p  in s trum enta tio n  and an  

in v e n to ry  o f  c ritica l spare parts are  m a in ta in e d  to m in im iz e  delays in  c o m p le tio n  o f  analyses.

U s e  o f  eq u ip m en t in  need  o f  re p a ir  w i l l  n o t b e  a llo w e d , and f ie ld  w o rk  w i l l  b e  te rm in a ted  u n til  
th e  m a lftm c tio n  is rep a ired  o r the  in s tru m en t rep laced .

1 2 .2  S ched u les

W r it te n  procedures, w h e re  ap p lic a b le , w i l l  id e n tify  the  schedule fo r  serv ic in g  c ritic a l item s in
o rd e r to  m in im iz e  th e  d o w n tim e  o f  th e  m easu rem en t system . I t  w i l l  b e  the res p o n s ib ility  o f  the  

opera to r to adhere to  th is  m a in tenan ce  schedu le  and  to arrange an y  necessary and p ro m p t serv ice  

as req u ired . S erv ice  to  the  eq u ip m en t, in s trum ents , too ls , gauges, etc. shall b e  p e rfo rm e d  b y  

q u a lif ie d  personnel.

1 2 .3  R e c o rd s

L o g s  shall b e  estab lished to  reco rd  and  co n tro l m a in tenan ce  and serv ice  procedures and  

schedules. A l l  m a in tenan ce  records w i l l  b e  d ocum ented  and traceab le  to  the  sp ec ific  equ ipm ent, 
instrum ents, too ls, and gauges. R ecords p ro du ced  shall b e  re v ie w e d , m a in ta in e d , and fi le d  b y  th e  

operators at th e  laborato ries  and b y  th e  data  and  sam ple  co n tro l personnel w h e n  and i f  

eq u ip m en t, instrum ents, too ls, and gauges are used at th e  sites. T h e  C o n su ltan t’ s P ro jec t  

M a n a g e r  o r the  P Q A M  m a y  au d it these records to v e r ify  com p le te  adherence to  these  

procedures.

1 2 .4  S p a re  P a rts

W h e re  appropriate , a lis t o f  c ritic a l spare parts w i l l  b e  id e n tifie d  b y  the o perato r in  consu ltation  

w ith  the  eq u ipm ent m an u fac tu re r. T h e s e  spare parts  w i l l  b e  stored fo r  a v a ila b ility  and use in
o rd er to  reduce the  d o w n tim e . In  lie u  o f  m a in ta in in g  an in v e n to ry  o f  spare parts, a serv ice
contract fo r  rap id  in s tru m en t re p a ir o r b acku p  instrum ents  w i l l  b e  ava ilab le .
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1 3 .0  A S S E S S M E N T  P R O C E D U R E S  F O R  D A T A  A C C E P T A B I L I T Y

Procedures used to  assess data  p re c is io n  and accuracy w i l l  be in  accordance w ith  the  ap propria te  

la b o ra to ry  m eth o d , and as p e r io d ic a lly  updated .

1 3 .1  A c c u ra c y

T h e  p ercen t re c o v e ry  is  ca lcu la ted  as b e lo w ;

So =  T h e  b ackgrou n d  va lu e , i.e .; the  
%  =  Ss -  So X 1 0 0  v a lu e  o b ta in ed  b y  an a ly z in g

S the  sam ple

S =  C on cen tra tio n  o f  the  sp ike  added  

to  th e  sam ple

Ss =  V a lu e  obta in ed  b y  a n a ly z in g  the  

sam ple  w ith  the  sp ike added

%  =  P ercent R e c o v e ry

1 3 .2  P re c is io n

T h e  re la tiv e  p ercen t d iffe re n c e  (R P D )  is ca lcu la ted  as b e lo w :

R P D  =  |V 1  -  V 2 |  X 1 0 0  V I , V 2  =  T h e  tw o  va lues  obta ined  b y
0 .5  ( V I  +  V 2 )  a n a ly z in g  the  d u p lica te  sam ples

1 3 .3  C o m p le te n e s s

C om pleteness  is  th e  m easu re  o f  th e  am o u nt o f  v a lid  data  obta in ed  fro m  a m easurem ent system  

com pared  to  the  to ta l a m o u n t expected  to  b e  obta in ed  u n d er id e a l cond itions . A  ta rg e t o f  100  

p ercen t com pleteness, ca lcu la ted  fo r  each analysis  m eth o d , has been  established as the  o v e ra ll 
p ro je c t o b jec tive .

P C =  N A  x l O O  

N l
w h ere :

P C  =  P ercen t com pleteness
N A  =  A c tu a l n u m b e r o f  v a lid  a n a ly tic a l results obta in ed
N l  =  T h e o re tic a l n u m b e r o f  resu lts  o b ta in ab le  u n d er id e a l cond itions
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1 4 .0  C O R R E C T I V E  A C T I O N

T h e  fo llo w in g  p rocedures h a v e  been  estab lished to  assure that cond itions  adverse to q u a lity , such 

as m a lfiu ic tio n s , d e fic ien c ies , d ev ia tio n s , and errors, are p ro m p tly  in vestigated , docum ented , 
eva lu a ted , and corrected .

W h e n  a s ig n ific a n t c o n d itio n  adverse to  q u a lity  is no ted  on-s ite , at the  la b o ra to ry , o r at a 

subcontractor lo c a tio n , th e  cause o f  th e  c o n d itio n  w i l l  b e  d e term in ed  and co rrec tive  ac tion  taken  

to p rec lu d e  re p e titio n . C o n d itio n  id e n tific a tio n , cause, re fe ren ce  docum ents, and co rrec tive  

ac tion  p lan n ed  to  b e  ta k e n  w i l l  b e  d ocu m en ted  and  rep o rted  to  th e  F O L , C o n s u lta n t’ s P ro jec t 
M a n a g e r, and in v o lv e d  subcontractor m an ag em en t, at a m in im u m . Im p le m e n ta tio n  o f  co rrec tive  

ac tio n  is v e r if ie d  b y  d o cu m en ted  fo llo w -u p  action . A l l  p ro jec t personnel h ave  the  resp o n s ib ility , 
as p a rt o f  the  n o rm a l w o rk  d uties , to  p ro m p tly  id e n tify , s o lic it approved  correction , and report 
cond itions  adverse to  q u a lity .

A t  a m in im u m , c o rrec tive  actions m a y  b e  in itia te d :

•  W h e n  p re d e te rm in e d  acceptance standards are n o t a tta ined

•  W h e n  p ro cedu re  o r  data  c o m p ile d  are d e te rm in ed  d e fic ie n t

•  W h e n  e q u ip m e n t o r  in s tru m e n ta tio n  is fo u n d  fa u lty

•  W h e n  sam ples and  test resu lts  are  q u es tio n ab ly  traceab le

•  W h e n  q u a lity  assurance req u irem ents  h ave  been  v io la te d

•  W h e n  designated  ap prova ls  h a v e  been  c ircu m ven ted

•  A s  a resu lt o f  system  and  p e rfo rm a n c e  audits

•  A s  a  resu lt o f  a m a n a g e m e n t assessm ent

•  A s  a resu lt o f  la b o ra to ry /in te r -f ie ld  co m p ariso n  studies

•  A s  req u ired  b y  N Y S D E C  A S P , 2001 

Procedure D e s c rip tio n

P ro jec t m an ag em en t and  s ta ff, such as f ie ld  in v e s tig a tio n  team s and la b o ra to ry  groups, m o n ito r  

o n -g o in g  w o rk  p e rfo rm a n c e  in  th e  n o rm a l course o f  d a ily  responsib ilities .

W o rk  m a y  b e  au d ited  at C o n s u lta n t’ s o ff ic e . S ite , la b o ra to ry , and subcontractor locations b y  the  

P Q A M  an d /o r d es ignated  au d ito r. Ite m s , a c tiv ities , o r docum ents ascertained to  b e  in
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n o n c o m p lia n c e  w ith  q u a lity  assurance req u irem ents  w i l l  b e  docum ented  and co rrec tive  actions  

m an d ated  th ro u gh  au d it f in d in g  sheets attached to  the  au d it report. A u d it  fin d in g s  are lo g g ed , 
m a in ta in e d , and co n tro lle d  b y  the  P Q A M  (S e c tio n  1 1 .0 ).

T ech n ic ian s  assigned q u a lity  assurance tunctions  w i l l  also co n tro l n o n co m p lian ce  co rrec tive  

actions b y  h a v in g  th e  re s p o n s ib ility  o f  issu ing and c o n tro llin g  th e  appropria te  C o rre c tiv e  A c tio n  

R equest F o rm  (F ig u re  6 ) . A l l  p ro je c t personnel m a y  id e n tity  a non co m p lian ce; h o w e v e r, the  

te ch n ic ian  is responsib le  fo r  d o cu m en tin g , n u m b erin g , lo g g in g , and v e r ity in g  th e  closeout action . 
I t  is  the  C o n s u lta n t’ s P ro je c t M an a g e r's  re s p o n s ib ility  to  v e r ity  th a t a ll reco m m en d ed  co rrec tive  

actions are p ro du ced , accepted , and re c e iv e d  in  a  t im e ly  m anner.

T h e  C o rre c tiv e  A c t io n  R equ est (C A R )  id e n tifie s  the  adverse co n d itio n , re fe ren ce  d ocu m en t(s ), 
and reco m m en d ed  c o rre c tiv e  a c tio n (s ) to  b e  ad m in is te red . T h e  issued C A R  is d irec ted  to  the  

responsib le  m an ag er in  charge  o f  th e  ite m  o r a c tiv ity  fo r  action . T h e  in d iv id u a l to  w h o m  the  

C A R  is addressed returns th e  requested  response p ro m p tly  to  the  tech n ic ian  in  charge, a ff ix in g  

h is  s ignatu re  and date  to  th e  c o rrec tive  action  b lo c k , a fte r s tating  th e  cause o f  th e  cond itions  and  

co rre c tiv e  ac tion  to  b e  taken . T h e  te ch n ic ian  m a in ta in s  th e  lo g  fo r  status co n tro l o f  C A R s  and  

responses, co n firm s  th e  ad equacy o f  the  in ten d ed  c o rrec tive  action , and  v e r ifie s  its  

im p le m e n ta tio n . T h e  te c h n ic ia n  w i l l  issue and d is trib u te  C A R s  to spec ified  personnel, in c lu d in g  

th e  o rig in a to r, resp o ns ib le  p ro je c t m an ag em en t in v o lv e d  w ith  the  co nd itio n , th e  C o n s u lta n t’ s 
P ro je c t M a n a g e r, in v o lv e d  subcontractor, and th e  F O L , at a m in im u m . C A R s  are transm itted  to  

th e  p ro je c t f i le  fo r  th e  records.

QAPPV.3.doc 14-2



D RA FT R evised  Site Investigation  W o rk  Plan  

Q uality  A ssurance P ro ject P lan  

G reenpo in t E nergy  C enter  

Proposed Liquefaction  P lant R ep lacem ent A rea  

______________ B rooklyn, K ings C ounty, Nevtf Y ork

1 5 .0  Q U A L I T Y  A S S U R A N C E  R E P O R T S

Q u a lity  assurance reports  to  m an ag em en t m a y  consist o f  the  reports on  audits, reports on  

co rrec tio n  o f  d e fic ie n c ie s  fo u n d  in  audits , a  f in a l Q A  rep o rt on  f ie ld  sam p lin g  ac tiv ities , and th e  

d ata  v a lid a tio n  rep o rt.

A t  th e  end o f  th e  p ro je c t, the  P Q A M  m a y  su b m it a  lessons lean ed  rep o rt to  th e  C o n s u lta n t’ s 

P ro je c t M a n a g e r  w h ic h  w i l l  discuss th e  Q A  ac tiv ities . T h a t rep o rt m a y  in c lu d e  discussions o f  

an y  co nd itions  adverse  o r  p o te n tia lly  adverse to  q u a lity , such as responses to  the fin d in g s  o f  a n y  
f ie ld  o r la b o ra to ry  aud its ; an y  f ie ld , la b o ra to ry , o r sam ple  cond itions  w h ic h  necessitated  a 

departu re  fi'om  th e  m etho d s  o r  p rocedures sp ec ified  in  th is  Q A P P ; f ie ld  sam pling  errors; and a n y  

m issed  h o ld in g  tim es  o r  p ro b lem s  w ith  la b o ra to ry  Q C  acceptance crite ria ; and th e  associated  
co rre c tiv e  actions u n d ertaken . T h is  re p o rt sha ll n o t p rec lu d e  im m e d ia te  n o tific a tio n  to  p ro je c t  

m a n ag em en t o f  such p ro b le m s  w h e n  t im e ly  n o tice  can  reduce the  loss o r p o ten tia l loss o f  q u a lity , 
tim e , e ffo r t, o r expense.

T h e s e  reports , i f  p rep ared , shall b e  re v ie w e d  b y  the C o n su ltan t’ s P ro jec t M a n a g e r  fo r  

com pleteness and th e  appropriateness o f  a n y  co rrec tive  actions, and th e y  shall be  re ta in ed  in  th e  

p ro je c t file s .

In  the  f in a l in v e s tig a tiv e  rep o rt, la b o ra to ry  and fie ld  Q C  data w i l l  b e  presented, in c lu d in g  a  

s u m m a ry  o f  Q A  a c tiv itie s  and  a n y  p ro b lem s  a n d /o r com m ents associated w ith  th e  a n a ly tic a l and  

s a m p lin g  e ffo rt. A n y  co rre c tiv e  actions taken  in  the fie ld , results o f  an y  audits, and a n y  

m o d ific a tio n s  to  la b o ra to ry  p ro to co ls  w i l l  b e  discussed.
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T A B L E  1 

S A M P L E  C O N T A I N E R I Z A T I O N

A n a ly s is B o ttle  T y p e P re se rv a tio n * H o ld in g  T im e^
A q u e o u s  S a m p le s
V o la tile  O rgan ics (B T E X ) 40  m l g lass v ia l w ith  T eflon - 

lined  sep ta
C oo l to  4°C 7 days

P C B s/P estic id es 1000 m l am ber g lass C oo l to  4°C 5 days*
S em ivo la tile  O rgan ics 
(PA H s)

1000 m l am ber g lass C oo l to  4°C 5 days*

M eta ls 1000 m lp o ly e th e n e H N O 3 to  pH  <2 6 m on ths (M ercu ry  26  
days)

C yan ide 1000 m l po lyethene N aO H  to  pH  >12 12 days
SoU
V o la tile  O rg an ics  (B T E X ) W id e-m o u th  g lass w / teflon- 

lined  sep ta  ^
C o o lto 4 ° C 7 days

S em ivo la tile  O rg an ics  
(P A H s)

W id e-m o u th  g lass w / te flon  
cap  ^

C ool to  4“C 5 days*

P estic id e /P C B s W id e-m o u th  g lass w / te flon  
cap  ^

C ool to  4°C 5 days*

M eta ls , C yan ide W id e  m ou th  g lass w / te flon  
cap  ^

C ool to 4°C M etals - 6 m on ths 
M ercu ry  - 26 days 
C yanide - 1 2  days

N O T E S : 
1.
2.
3.
4.

A ll sam ples to  b e  p rese rv ed  in  ice  a t 4°C  d u ring  co llec tion  and  transport.
D ay s  from  ve rified  tim e  o f  sam p le  rece ip t (V T S R ) b y  the laboratory .
S ized  ap p ro p ria te ly  fo r the  analy tica l m ethod .
I f  th e  in fo rm atio n  p ro v id ed  in  th is  tab le  d iffers from  the m o s t recen t v ers ion  o f  th e  A SP (2001), th e  A SP 
req u irem en ts  w ill tak e  p recedence . In  add ition , i f  site-specific  requ irem en ts d ic ta te  a  change in  
co n ta in e riza tio n  requ irem en ts , th e  R em ed ia l D es ig n  W o rk  P lan  (w hich  w ill in c lude  th is  in fo rm ation ) w ill 
tak e  p recedence .

E x trac tio n  o f  w a te r sam p les fo r pestic ides/P C B  analysis b y  separating  funnel m ust be  com pleted  w ith in  
five  days o f  V T S R . C on tinuous liq u id -liqu id  ex trac tion  is the requ ired  ex trac tion  fo r w ater sam p les  fo r 
sem ivo la tiles. C on tinuous liqu id -liqu id  ex trac tion  o f  w ater sam ples, o r  son ica tion  o r  soxhlet p ro ced u res  fo r 
sem ivo la tile  and  pestic ides/P C B  analyses, sha ll b e  started  w ith in  five days. I f  a  re-ex trac tion  an d  reanalysis 
m u s t b e  perfo rm ed , th e  ex trac tion  m u s t s ta rt w ith in  10 days and  com pleted  w ith in  12 days o f  V T SR . 
E x trac ts  o f  e ith e r w a te r o r  so il/sed im en t sam ples m ust be  analyzed  w ith in  40  days o f  V TSR .

T l - 1
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T A B L E  2
L A B O R A T O R Y  A N A L Y S IS  P R O G R A M

Matrix Parameter * Analytical Mefyod
Water B T E X M ethod  8260B

V O C 2001-1
SV O C 2001-2
P A H s M eth o d  8270C *
P C B s and  P estic ides 2001-3
M etals C L P-M  (various fo r in d iv idua l m etals)
C yan ide C L P-M

SoU B T E X M eth o d  8260B
V O C M ethod  8 2 6 0 B '
SV O C M ethod  8270C *
P A H s M ethod  8270C *
P estic id es  and  P C B s 2001-3
M eta ls C L P -M  (various fo r ind iv idua l m eta ls)
C yan ide C L P-M
T C L P M ethod  1311/6010; M eth o d  S eries 7000 , 8000
T P H C  -  D iese l R ange O rgan ics 
(P R O )_________________________

M ethod  8015M

Waste Characteristics T C L P  M etals M ethod  1311/6010
Ign itab ility M ethod  1010
C orro siv ity M ethod  9040
R eac tiv ity  -  S u lfide /C yan ide M eth o d  SW -846 7.3
P C B s M ethod  8082
T o ta l Su lfur A S T M D 1 2 9
T C L P  O rgan ics (V O C s, SV O C s, 
P estic ides/H erb ic ides

M ethods 1311/8000 Series

T P H C M ethod  8015M

NOTES:

1.

2.

3.

A bbrev ia tions: B T E X  =  B enzene, T o luene, E thy lbenzene, X ylene; V O C s =  V o la tile  o rganic  com pounds; 
S V O C s =  Sem ivo la tile  o rgan ic  com pounds; P A H s =  P o lycyclic  arom atic  H ydrocarbons; T C L P  =  T ox ic ity  
C h arac te ris tic  L each in g  P rocedu re ; P C B s =  P o lych lo rina ted  B ipheny ls; C L P  =  C on trac t L abo ra to ry  
P rogram .
N Y S D E C  A naly tica l S erv ices P ro toco l, 2001 , C atego ry  B  deliverab les. A naly ses m u s t m eet N Y S D E C  
A S P  ho ld ing  tim e  specified  fo r M ethods in  E xh ib it I P a rt II.
I f  th e  in fo n n a tio n  p ro v id ed  in  th is  tab le  d iffers from  th e  m o s t recen t ve rs io n  o f  th e  A S P  (2001), the A SP 
requ irem en ts w ill take  p recedence . In  addition , i f  site -specific  requ irem en ts d ic ta te  a  change in  analy tica l 
requ irem en ts , th e  R em ed ia l D esig n  W o rk  P lan  (w hich  w ill include th is in fo rm ation ) w ill tak e  p recedence

B T E X  an d  P A H  analyses m u s t m eet N Y S D E C  A S P  h o ld ing  tim e specified  fo r M ethods 2001-1 and  2001- 
2 , respective ly .
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T A B L E  3
T A R G E T  A N A L Y T E S  A N D  C O N T R A C T  

R E Q U I R E D  Q U A N T I T A T I O N  ( C R Q )  L I M I T S *

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it 

W a te r  S am p le s  
(ubH .)

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it  

So il S a m p le s  
(u g /k g )

N Y S D E C  A S P  T C L  V ola tU e O rg a n ic  C o m p o u n d s  (b y  2001-1)
A ce to n e 10 10
B enzene 10 10
B ro m o d ich lo rom ethane 10 10
B ro m o fo rm 10 10
B rom om ethane 10 10
2 -B u tanone 10 10
C arb o n  d isu lfide 10 10
C arb o n  te trach lo ride 10 10
C hlo robenzene 10 10
C h lo roe thane 10 10
C h lo ro fo rm 10 10
C hlo rom ethane 10 10
D ib rom och lo rom ethane 10 10
1,1 -D ich lo roethane 10 10
1,2 -D ich lo roethane 10 10
1,1 -D ich lo roethene 10 10
1,2 -D ich lo roe thene  (cis and  trans) 10 10
1,2 -D ich lo rop ropane 10 10
c is -1,3 -D ich lo rop ropene 10 10
tra n s -1,3 -D ich lo rop ropene 10 10
E th y lb en zen e 10 10
2-H exanone 10 10
4-M ethy l-2 -pen tanone 10 10
M ethy lene  ch lo rid e 10 10
S ty rene 10 10
1,1 ,2 ,2 -T etrach lo roethane 10 10
T  etrach lo roe thene 10 10
T oluene 10 10
1, 1,1 -T rich lo roethane 10 10
1,1,2 -T rich lo roethane 10 10
T rich lo roe thene 10 10
V in y l ch lo ride 10 10
T o ta l X ylenes 10 10

QAPPV,3,doc T3-1
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T A B L E  3
T A R G E T  A N A L Y T E S  A N D  C O N T R A C T  

R E Q U I R E D  Q U A N T I T A T I O N  ( C R Q )  L IM I T S ^

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it  

W a te r  S am p le s
(U gA )

C o n tr a c t  
R e q u ire d  

Q u a n ti ta t io n  
L im it  SoU 

S a m p le s  (u g /k g )
N Y S D E C  A S P  T C L  - S em iv o la tile  O rg a n ic  C o m p o u n d s  (b y  2001-2) 
B a s e /N e u tr a l  E x tra c ta b le s
A cenaph thene 10 330
A cenaph thy lene 10 330
A nth racene 10 330
B en zo (a)an th racene 10 330
B enzo (b )fluo ran thene 10 330
B enzo (k )fluo ran thene 10 330
B enzo (g ,h ,i)pery lene 10 330
B enzo (a)py rene 10 330
b is(2 -C h lo roe thoxy )m ethane 10 330
b is (2 -C h lo roe thy l)e ther 10 330
b is (2-e thy lhexy l)ph thala te 10 330
4 -B ro m o p h en y l ph en y l e ther 10 330
B u ty l b en zy l ph thala te 10 330
C arb azo le 10 330
4 -C h lo roan iline 10 330
2 -C h lo ronaph tha lene 10 330
4 -C h lo ro p h en y l ph en y l e ther 10 330
C hrysene 10 330
D ibenz(a ,h )an th racene 10 330
D ibenzo fiiran 10 330
D i-n -bu ty lph tha la te 10 330
1,2 -D ich lo robenzene 10 330
1,3 -D ich lo robenzene 10 330
1,4 -D ich lo robenzene 10 330
3 ,3 '-D ich lo robenzid ine 10 330
D ie th y l ph thala te 10 330
D im eth y l ph thala te 10 330
2 ,4 -D in itro to luene 10 330
2 ,6 -D in itro to luene 10 330
D i-n -oc ty lph tha la te 10 330
F lu o ran thene 10 330
F luo rene 10 330
H exach lo robenzene 10 330
H exach lo robu tad iene 10 330
H exach lo rocyclopen tad iene 10 330
H exach lo roe thane 10 330
In d en o ( 1,2 ,3 -cd)pyrene 10 330
Iso p h o ro n e 10 330
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T A B L E  3
T A R G E T  A N A L Y T E S  A N D  C O N T R A C T  

R E Q U I R E D  Q U A N T I T A T I O N  ( C R Q )  L I M I T S *

C o n tr a c t  
R e q u ire d  

Q u a n ti ta t io n  
L im it  W a te r  

S am p le s  (u g /L )

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it 

S o il S a m p le s  (u g /k g )

N Y S D E C  A S P  T C L  - S e m iv o la tile  O rg a n ic  C o m p o u n d s  (b y  2001-2 , C o n t.)
2 -m eth y l N ap h th a len e 10 330
N ap h th a len e 10 330
2 -N itroam line 25 800
3-N itroan iline 25 800
4 -N itroan iline 25 800
N itro b en zen e 10 330
N -N itro so -d ip h en y lam in e 10 330
N -N itro so -d ip ro p y lam in e 10 330
2 ,2 ' O x y b is( l-ch lo ro p ro p an e ) 10 330
P h en an th ren e 10 330
P yrene 10 330
1,2 ,4 -T rich lo robenzene I 10 330
N Y S D E C  A S P  T C L  - S e m iv o la tile  O rg a n ic  C o m p o u n d s  (b y  2001-2 , C o n t.)  
A c id  E x tr a c ta b le s  (co n t.)
4 -C h lo ro -3 -m ethy lpheno l 10 330
2 -C h lo ropheno l 10 330
2 ,4 -D ich lo ropheno l 10 330
2 ,4 -D im ethy lpheno l 10 330
4 ,6 -D in itro -2 -m e thy lpheno l 25 800
2 ,4 -D in itropheno l 25 800
2 -M ethy lpheno l 10 3 30
4 -M eth y lp h en o l 10 330
2 -N itropheno l 10 3 30
4 -N itropheno l 25 800
P en tach lo ro p h en o l 25 800
P h en o l 10 330
2 ,4 ,5 -T rich lo ropheno l 25 800
2 ,4 ,6 -T rich lo ropheno l 10 330
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T A B L E  3
T A R G E T  A N A L Y T E S  A N D  C O N T R A C T  

R E Q U I R E D  Q U A N T I T A T I O N  ( C R Q )  L I M I T S *

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it  

W a te r  S am p le s  (u g /L )

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it Soil 

S am p le s  (u g /k g )
N Y S D E C  A S P  T C L  P e s tic id e s  (b y  2001-3)
A ld rin 0 .05 1.7
alpha-B H C 0.05 1.7
be ta -B H C 0.05 1.7
delta-B H C 0.05 1.7
gam m a-B H C  (L indane) 0.05
C h lo rdane  (a lpha  & /o r gam m a) 0.05 1.7
4 ,4 '-D D D 0.10
4 ,4 '-D D E 0.10
4 ,4 '-D D T 0.10
D ie ld rin 0.10 3.3
E n d o su lfan  I 0 .05 1.7
E n d o su lfan  II 0.10 3.3
E n d o su lfan  su lfa te 0.10 3.3

E ndrin 0.10 3.3

E ndrin  A ldehyde 0.10
E n d rin  K etone 0.10
H ep tach lo r 0.05 1.7

H ep tach lo r E pox ide 0.05 1.7

M ethoxych lo r 0 .50 17.0

T oxaphene 5.0 170.0

N Y S D E C  A S P  T C L  - P C B s  (b y  2001-3 )

A roclo r-1016 1.0 33.0

A roclor-1221 2.0 67.0

A roclo r-1232 1.0 33.0

A roclor-1242 1.0 33.0

A roclor-1248 1.0 33.0

A roclo r-1254 1.0 33.0

A roclo r-1260 1.0 33.0
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T A B L E  3
T A R G E T  A N A L Y T E S  A N D  C O N T R A C T  

R E Q U I R E D  Q U A N T I T A T I O N  ( C R Q )  L I M I T S *

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it 

W a te r  S a m p le s  (u g /L )

C o n tr a c t  R e q u ire d  
Q u a n ti ta t io n  L im it 

SoU S a m p le s  (u g /k g )
N Y S D E C  A S P  T A L  M e ta ls  a n d  C y a n id e  (b y  C L P -M )
A lu m inum 200
A ntim ony 60
A rsen ic 10
B ariu m 200
B ery lliu m 5
C adm ium 5
C alc ium 5000
C hrom ium 10
C obalt 50
C o p p er 25
Iro n 100
L ead 3
M ag n esiu m 5000
M anganese 15
M ercu ry 0.2
N icke l 40
P o tassiu m 5000
S elen ium 5
S ilver 10
S odium 5000
T h a lliu m 10
V anad ium 50
Z inc 20
C yan ide 10

N O T E S :

1. Specific d e tec tion  lim its are  h ig h ly  m atrix  dependent. T he detec tion  lim its listed  h ere in  a re  p ro v id ed  fo r
gu idance and  m ay  n o t a lw ays b e  achievab le . Q uan tita tion  lim its listed  fo r so il a re  based  on  w e t w eight.

2. I f  th e  in fo rm ation  p ro v id ed  in  th is tab le  d iffers fi-om the m o s t recen t version  o f  the A S P  (2001), th e  A SP
requ irem en ts w ill tak e  p recedence . In  add ition , i f  site-specific  requ irem en ts d ic ta te  a  change in
quan tita tion  lim its , the  R em ed ia l D esign  W o rk  P lan  (w hich  w ill include th is in form ation) w ill take
precedence .
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Figure 2 - Data Reduction, Validation and Reporting
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Date:

FIGURE 5

D A ILY  STATUS AND M O NITO RING REPORT 

__________________ Site Name:________________

Project Manger:_ .Project Field Operations Lead:_

Description of Field Work Performed:.

Media Sample Number Tvoes of Analyses Sample Sent to 
Laboratory tY/N)

Means of Sample Shipment to Laboratory? Name and Location of Laboratory:

Issues/Concerns Raised:

Work to be Performed Tomorrow:

Name o f P reparer:.
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SITE SPECIFIC HEALTH AND SAFETY PLAN

FOR

KeySpan Greenpoint LNG Plant Facility 
Site Investigation 

Brooklyn, New York 

August 2004

PAULUS, SOKOLOWSKI AND SARTOR ENGINEERING, PC (PS&SPC), PS&S 
SUBCONTRACTORS, AND THE KEYSPAN CORPORATION DO NOT GUARANTEE THE 
HEALTH OR SAFETY OF ANY PERSON ENTERING THIS SITE. DUE TO THE NATURE OF 
THIS SITE AND THE ACTIVITY OCCURRING THEREON, IT IS NOT POSSIBLE TO 
DISCOVER, EVALUATE, AND PROVIDE PROTECTION FOR ALL POSSIBLE HAZARDS 
WHICH MAY BE ENCOUNTERED. STRICT ADHERENCE TO THE HEALTH AND SAFETY 
GUIDELINES SET FORTH HEREIN WILL REDUCE, BUT NOT ELIMINATE, THE 
POTENTIAL FOR INJURY AT THIS SITE. THE HEALTH AND SAFETY GUIDELINES IN 
THIS PLAN WERE PREPARED FOR THIS SITE AND SHOULD NOT BE USED ON ANY 
OTHER SITE WITHOUT PRIOR RESEARCH AND EVALUATION BY TRAINED HEALTH 
AND SAFETY SPECIALISTS.
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In the event of any situation or unplanned occurrence requiring assistance, the appropriate contact(s)
should be made from the list below. For emergency situations, contact should first be made with the
Site Manager who will notify emergency personnel who will in turn contact the appropriate response 
teams. This emergency contact list must be in an easily accessible location at the site.

Contingency Contacts Phone Number

Police/Fire 911

Poison Control Center: (800) 343-2722

NYSDEC Spill Hotline: (800) 457-7362

CHEMTREC (800) 424-9300

Consolidated Edison Co. (electric service) (800) 752-6633

Water/Sewer (212) 639-9675

Gas Operations (KeySpan) (718)-643-4050

Medical Emergency

Woodhull Medical Center (718) 963-8000

Ambulance 911

ROUTE TO HOSPITAL:

The directions to the hospital and a route map from the site may be found in Appendix F. 
Travel time from the site is approximately 6 minutes.

Emergency Contacts

PS&S Project Manager
Joseph Walsh (732) 584-0227 (office)

(732) 221-3157 (cell)
KeySpan Project Manager:
Tracey Bell (718)403-3053

KeySpan Field Manager
Andrew Prophete (718) 403-1048

E M E R G E N C Y  C O N T A C T S
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LNG Plant Manager
Greg Schneller (718)963-5463
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1.1 Purpose and Requirements

This Health and Safety Plan (HASP) addresses the health and safety practices that will be 
employed by all site workers participating in the site investigation to be conducted at the 
KeySpan Energy (KeySpan) Liquefied Natural Gas (LNG) plant in Greenpoint, Brooklyn, New 
York. The investigation is designed to support the proposed replacement of the natural 
liquefaction system at the KeySpan Greenpoint LNG Plant. The LNG is part of the larger 
Greenpoint Facility which houses several support and energy facilities.

The HASP takes into account hazards generally inherent to the site and presents requirements 
to be followed by all project personnel in order to avoid and, if necessary, protect against health 
and/or safety hazards. Activities performed under this HASP will comply with applicable parts 
of OSHA Regulations, primarily 29 CFR Parts 1910 and 1926. Modifications to the HASP 
may be made with the approval of the Project Manager using the Field Change Request Form 
found in Appendix A. This plan assigns responsibilities, establishes standard operating 
procedures, and provides for contingencies that may arise while operations are being 
conducted at hazardous waste sites.

The provisions of this Plan are mandatory for all on-site project personnel and all project 
personnel shall abide bv this plan. Personnel who engage in project activities must be 
familiar with this plan and comply with its requirements. All project personnel must sign off 
on the Plan Acceptance Form (Appendix A) prior to beginning work on the site.

1 .0  I N T R O D U C T I O N

1.2 Site Description
The Greenpoint Facility is located at 287 Maspeth Avenue, Brooklyn, New York. The site is 
identified on the New York State Department of Environmental Conservation’s (NYSDEC) list 
of known Manufactured Gas Plant (MGP) sites. Based on historical maps, the stmctures 
related to the former MGP plant were known to occupy a majority of the current Greenpoint 
Facility, with the exception of the current LNG Plant area. A small oil unloading pump house 
at the intersection of Lombardy Street and the Newtown Creek is the only stmcture noted on 
the maps in the LNG area. Other uses of this area are not known.

Major stmctures associated with the Greenpoint Facility gas works include condensers, a 
generator house, purifier boxes, oil tanks, tar tanks, scmbbers, separators, ovens and holders. 
The area proposed for investigation has no known historical significance for the gas works 
plant except for previously mentioned oil unloading pump house in the northeast comer of the 
Facility site.

The proposed facility expansion includes the constmction of an extension (approximately 125 
feet by 45 feet) to the existing Control Building, the constmction of a new LNG Plant Area 
Building (approximately 110 feet by 75 feet) and the installation of approximately 500 linear 
feet of overhead piping. The expansion is located in the extreme northeastern portion of the 
Greenpoint Facility in an area bounded by Lombardy Street and Newtown Creek.
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1.3 Scope of Work

The site investigation tasks covered by this HASP include;

Installation of soils borings to a depth corresponding with the expected layer of glacial 
lacustrine deposits (i.e., approximately 50 feet below grade surface (bgs)). The soils 
borings will be installed via direct push sampling with a GeoProbe rig. The first five of 
each soil boring will be manually excavated.

• Collection of soil samples from the borings for laboratory analysis to confirm the 
presence/absence of contamination.

• Installation and development of five (5) groundwater monitoring well clusters (both 
shallow and deep), if applicable, using Hollow Stem Auger (HSA) drilling methods. 
Two monitoring well clusters will be located upgradient of the LNG replacement area, 
and the remaining three (3) well clusters will be located downgradient of the 
replacement area.

• Collection of groundwater samples for laboratory analysis.

• Installation of two (2) test trenches to evaluate the presence and extent of volatile organic 
compounds in the breathing zone and the downwind edge of the work zone.

1.4 Proiect Team Organization

This section specifies the PS&S Project Organization.

1.4.1 Proiect Manager (PM)
The PM responsibilities include;

• Ensuring the development and implementation of the HASP;
• Ensuring that the Site Manager is informed of project changes which require 

modifications to the HASP; and
• Responsibility for overall project health and safety.

1.4.2 Site Manager

The Site Manager responsibilities include;

• Ensuring that all site personnel comply with the HASP;
• Ensuring that field work is scheduled with adequate personnel and equipment

resources to complete the job safely;
• Ensuring that adequate telephone communication between field crews and 

emergency response personnel is maintained;
• Enforcing site health and safety rules;
• Conducting EHS activities specified in site HASP, as assigned;
• Identifying operational changes which require modifications to the site

HASP;
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• Ensuring that plan modifications are documented and are approved by the 
PM;

• Ensures that proper personal protective equipment is utilized by field teams;
• Monitors compliance with this HASP;
• Notifies PM of all accidents/incidents;
• Determines upgrade or downgrade of personal protective equipment (PPE)

based on site conditions and/or real-time monitoring results;
• Ensures that monitoring instruments are calibrated; and
• Maintains health and safety field log books.

1.4.3 Site Personnel

• Site personnel will report any unsafe or potentially hazardous conditions to the 
Site Manager;

• Site personnel will maintain knowledge of the information, instmctions, and 
emergency response actions contained in this HASP; and

• Site personnel will also comply with requirements set forth in this HASP, 
including any revisions.
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2.1 Chemical Hazards
The characteristics of compounds at typical Manufactured Gas Plant Sites are discussed below 
for information purposes. Adherence to the safety and health guidelines in this HASP should 
reduce the potential for exposure to the compounds discussed below. Compounds that may 
potentially be encountered while conducting field tasks at the site include polyaromatic 
hydrocarbons (coal tar/pitch volatiles), benzene, toluene, ethyl benzene, xylene and phenols. 
Table 2-1 contains basic chemical data for these contaminants of concern.

Polyaromatic hydrocarbons (PAHs) potentially present at the site may occur in the form of coal 
tar pitch volatiles and naphthalene. These compounds generally have a depressant effect on the 
Central Nervous System (CNS), may cause chronic liver and kidney damage, and some are 
suspected human carcinogens. Acute exposure may include headache, dizziness, nausea, skin 
and eye irritation.

Repeated exposure to coal tar/pitch volatiles has been associated with an increased risk of 
developing bronchitis as well as cancer of the lungs, skin, bladder and kidneys. Although the 
causative agent or agents responsible for the increased cancer risk are not known, numerous 
PAHs, such as benzo(a)pyrene, have been implicated. In addition to the cancer risk, coal tar 
pitch volatiles can cause contact dermatitis and ultraviolet light (as in sunlight) sensitivity.

Volatile organic compounds (VOCs), consisting primarily of benzene, toluene, ethyl benzene 
and xylene (BTEX) may be present on site as a result of by-product generation fi-om gas 
production. These compounds generally have a depressant effect on the central nervous 
system, may cause chronic liver and kidney damage and some are suspected human 
carcinogens. Acute exposure symptoms may include headaches, dizziness, nausea and skin and 
eye irritation. The primary routes of exposure are inhalation, ingestion and skin adsorption. 
Symptoms of exposure include dermatitis and bronchitis.

Symptoms of acute exposure to benzene include irritation to eyes, skin, nose and respiratory 
system, giddiness, headache and nausea. Symptoms of chronic exposure include bone marrow 
depression and leukemia. Benzene is a known human carcinogen. Symptoms of acute 
exposure to toluene include irritation to the eyes and nose, fatigue, weakness, confusion, 
dizziness, headache and dermatitis. Symptoms of chronic exposure include liver and kidney 
damage. Symptoms of acute exposure to ethyl benzene include eye, skin and mucous 
membrane irritation, headache, dermatitis and narcosis. Symptoms of acute exposure to xylene 
include irritation of the eyes, skin, nose and throat, dizziness, drowsiness, lack of coordination, 
nausea and vomiting. Symptoms of acute exposure to xylene include irritation to the eyes, skin, 
nose and throat, dizziness, drowsiness, lack of coordination, nausea and vomiting. Symptoms 
of chronic exposure include liver and kidney damage.

Phenols are predominantly an exposure hazard via skin contact and through inhalation of 
particulate matter containing phenols. Acute exposure symptoms may include irritation of the 
eyes, nose and throat as well as skin rash/bums.

2 .0  R I S K  A N A L Y S I S
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Liquefied Natural Gas (LNG) is typically contains greater than 95% methane. Methane is a 
simple asphyxiant that acts to displace oxygen in the environment. The most significant hazard 
is inhalation of oxygen deficient atmospheres. Symptoms of oxygen deficiency include 
respiratory difficulty, headache, dizziness and nausea.

In addition to the chemical hazards existing at the site, additional chemical hazards may be 
present due to materials being brought to the site, such as acids/organic compounds, and 
decontamination fluids. Prior to working with these materials on-site, Material Safety Data 
Sheets (MSDS) should be reviewed by all potentially affected personnel.

2.2 Physical Hazards

Most safety hazards are discussed in the Activity Hazard Analyses (AHA) in Appendix E for 
the different phases of the project.

2.2.1 Temperature Extremes
Site activities may take place during time periods where exposure to temperature 
extremes could occur. In order to minirnize exposure to temperature extremes, site 
personnel shall be familiar with the health effects of exposure to temperature extremes 
and the control measures that can minimize exposure.

2.2.2 Noise
Noise is a potential hazard associated with the operation of heavy equipment, power 
tools, pumps and generators. Excessive noise can destroy the ability to hear, and also 
put stress on other parts of the body. There is no cure for the effects of noise, so 
prevention of excessive noise exposure is the only way to avoid health damage. 
Studies have indicated that high levels of noise will increase the release of 
adrenaline, resulting in increased heart rate, and blood pressure and respiration 
levels. Muscles are also found to tense in response to noise. High levels of noise 
may also interfere with job performance and also have been blamed for excessive 
fatigue at the end of the workday. Accident rates are higher in workplaces that have 
higher noise levels.

2.2.3 Heavy Equipment Operations

Heavy equipment will be used to install soil borings and monitoring wells. Working 
with or near heavy equipment poses many potential hazards, including electrocution, 
fire/explosion, being struck by or against, or pinched/caught/crushed by, and can 
result in serious physical harm.

2.2.4 Hand and Power Tool Usage

In order to complete the various tasks for the project, hand and power tools may be 
utilized. The use of hand and power tools can present a variety of hazards, including 
physical harm fi-om being struck by flying objects, being cut or struck by the tool, 
fire, and electrocution.
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The use of heavy equipment, diesel generators and motors, steam cleaners and tools 
that are gasoline powered, all present the possibility of fire and explosion hazards. 
Prior to the start of any work, all underground utilities and piping that may pose a 
potential hazard will be identified. In the event a pipe or line is struck, work will 
stop and the emergency response plan will be implemented. Additionally, diesel fuel 
and gasoline shall be stored in metal cans with self-closing lids and flash arrestors.

2 .2 .5  F i r e  a n d  E x p lo s io n
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TABLE 2-1 
CHEMICAL DATA

ACGIII OSHA , ROUTE OF S \ MPTO.MS OF TARGET PHYSICAL DATA
41/

Benzene 71-43-2
1 L. >

0.5 ppm, 
(Skin) 
2.5 ppm 
STEL

riL i..
1.0 ppm, 
(Skin)
5 ppm 
STEL

Inhalation 
Ingestion 
Absorption 
Skin Contact

Irritates eyes, skm, nose, resp. syst.; 
giddiness; headache, nausea, 
staggered gait; fatigue, anorexia, 
lassitude; dermatitis; bone marrow

Eyes, skin, blood, 
CNS, bone marrow, 
respiratory system

! Liquid with an aromatic 
odor
VP= 75 mm 
IP= 9.24eV

Coal tar pitch 
volatiles (CTPV)

65996-93-
2

0.2 mg/m3 0.2 mg/m3 Inhalation 
Skin contact

Irritant to eyes, swelling, acne 
contact dermatitis, chronic bronchitis

Respiratory, CNS, 
liver, kidneys, skin, 
bladder

Colorless/ pale green, 
solid, faint aromatic odor

Ethyl benzene 100-41-4 100 ppm 100 ppm Inhalation 
Skin Contact 
Ingestion

Irritates eyes, skin, mucous 
membranes; headache; dermatitis; 
narcosis, coma.

Eyes, skin, 
resp. system, CNS

VP= 7 mm, 
aromatic odor, 
IP= 8.76 eV

Phenol 108-95-2 5 ppm 
(Skin)

5 ppm 
(Skin)

Inhalation 
Absorption 
Ingestion 
Skin Contact

Irritates eyes, nose, throat; anorexia; 
weakness, muscle ache; dark urine; 
cyanosis; liver & kidney damage; 
skin bums, dermatitis; convulsions.

Eyes, skin,
respiratory system, 
liver, kidneys

Crystalline solid with a 
sweet, acrid odor.
VP= 0.4 mm 
IP= 8.50 eV

Toluene 108-88-3 50 ppm 
(skin)

200 ppm 
300 ppm 
(C)
500 ppm 
(10 min 
max peak)

Inhalation 
Absorption 
Ingestion 
Skin Contact

Irritates eyes and nose, fatigue, 
weakness, confusion, euphoria, 
dizziness; headache, dilated pupils, 
lacrimation, nervousness, muscular 
fatigue, insomnia, paresthesia, 
dermatitis, liver and kidney damage

Liver, eyes 
kidneys, resp syst. 
skin, CNS

Colorless liquid with a 
sweet, pungent, benzene
like odor.
VP= 21 mm 
IP= 8.82eV

Xylene 1330-20-7 100 ppm, 
150 ppm 
(STEL)

100 ppm Inhalation 
Absorption 
Ingestion 
Skin Contact

Irritates eyes, nose, throat, and skin; 
dizziness, drowsiness, staggered gait, 
nausea, anorexia, vomiting, 
abdominal pain, dermatitis

Eyes, skin, resp. 
system, GI tract, CNS, 
blood, liver, kidneys

Colorless liquid with an 
aromatic odor 
VP = 79 mm 
IP= 8.56 eV

Naphthalene 91-20-3 10 ppm 10 ppm Inhalation 
Ingestion 
Skin contact

Irritates the eyes, headache, nausea, 
fatigue; renal shutdown, optical 
neuritis

Eyes, skin, blood, 
liver, CNS, kidneys

VP; 0.08 
IP; 8.12 eV 
Mothball odor

H ydrogen cyanide 74-90-8 4.7 ppm  
(5 m ^m ^) 
STEL 
[skin]

10 ppm  
(11
mg/m^)
[skin]

Inhalation
Ingestion
Absorption
Skin/Eye
Contact

Asphyxia; weakness, headache, 
confusion; nausea, vomiting; 
increased rate and depth of 
respiration or respiration slow and 
gasping; thyroid, blood changes

CNS, CVS, thyroid, 
blood

Colorless or pale-blue 
liquid or gas (above 
78°F) with a bitter, 
almond-like odor.
VP; 630 mmHg 
IP; 13.60 eV

2 -3



C O M P O U N D  C A S #

ACGIH
TLX

OSHA
PEL

ROUTE OF 
EXPOSURE

SYMPTOMS OF 
EXPOSURE

TARGET
ORGANS

PHYSIC AL DATA

Hydrogen sulfide 7783-06-4 10 ppm 
TWA,

15 ppm 
STEL

20 ppm C,

50 ppm 
[10-min. 
Maximum 
peak]

Inhalation
Skin/Eye
Contact

Irritation eyes, respiratory system; 
apnea, coma, convulsions; 
conjunctivitis, eye pain, lacrimation 
(discharge o f tears), photophobia 
(abnormal visual intolerance to 
light), comeal vesiculation; 
dizziness, headache, fatigue, 
irritability, insomnia; 
gastrointestinal disturbance; liquid; 
frostbite

Eyes, respiratory 
system, CNS

I Colorless gas with a 
Strong odor o f  rotten 
eggs.
VP: 17.6 atm 
IP: 10.46 eV

M ethane 74-82-8 1000 ppm ' NA Inhalation Respiratory difficulty, headache, 
dizziness and nausea

Respiratory system, 
CNS

Odorless, colorless gas 
Simple asphyxiant; 
displaces oxygen.

A bbreviations
C = ceiling limit, not to be exceeded 
CNS = Central Nervous System 
CVS= Cardiovascular System 
eV = electron volt 
FP = Flash point 
IP = Ionization Potential

mm = millimeter
ppm = parts per million
Skin = significant route o f exposure
STEL = Short-term exposure limit (15 minutes)
TWA = Time-weighted average (8 hours)
VP = vapor pressure approximately 68° F in mm Hg (mercury)

TWA for Aliphatic hydrocarbon gases.
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2.2.6 Slips. Trips, and Falls

Working in and around the site may pose slip, trip and fall hazards due to potentially 
slippery surfaces and uneven terrain. Fall hazards are also anticipated to be present 
during monitoring well and soil boring installation. Additionally, fall hazards may be 
present during the completion of improvements to the bulkhead. Potential adverse 
health effects include injuries from a fall to the ground and becoming seriously 
injured.

2.2.7 Manual Lifting

Manual lifting of heavy objects will be required for several tasks. Not following 
proper lifting techniques can result in back injuries and strains. Back injuries are a 
serious concern as they are the most conmion workplace injury, often resulting in lost 
or restricted work time, and long treatment and recovery periods.
2.2.8 Steam. Heat and Splashing

Exposure to steam/heat/splashing hazards can occur during steam cleaning 
operations. Exposure to steam/heat/splashing can include scalding/bums, eye injury, 
and puncture wounds.

2.2.9 Smoking Policy

Under no circumstances will eating, drinking or smoking or the use of smokeless 
tobacco or gum be permitted inside an established Exclusion Zone.

2.3 Biological Hazards

During the course of the project, there is a potential for workers to come into contact with 
biological hazards such as animals, insects and plants. The Activity Hazard Analysis found in 
Appendix E will include specific hazards and control measures for each task.

2.3.1 Animals

During site operations, animals such as dogs, cats, mice and snakes may be 
encountered. Workers shall use discretion and avoid all contact with animals. If 
these animals present a problem, efforts will be made to remove these animals from 
the site by contacting a licensed pest control technician.

2.3.2 Insects

Insects, such as mosquitoes, ticks, bees and wasps may be present during certain 
times of the year. Workers will be encouraged to wear repellents when working in 
areas where insects are expected to be present. If insects are prevalent, efforts will be 
made to remove them from the site by contacting a licensed pest control technician.
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Lyme disease is caused by infection from a deer tick that carries a spirochete, a spiral
shaped bacterium. During the painless tick bite, the spirochete may be transmitted into 
the bloodstream, which could lead to the worker contracting Lyme disease.

Lyme disease may cause a variety of medical conditions including arthritis, which can 
be treated successfully if the symptoms are recognized early and medical attention is 
received. Treatment with antibodies has been successful in preventing more serious 
symptoms from developing. Early signs may include a flu-like illness, an expanding 
skin rash and joint pain. If left untreated, Lyme disease can cause serious nerve or heart 
problems as well as a disabling type of arthritis.

Symptoms can include a stiff neck, chills, fever, sore throat, headache, fatigue and joint 
pain. This flu-like illness is out of season, commonly happening between May and 
October when ticks are most active. A large expanding skin rash usually develops 
around the area of the bite. More than one rash may occur. The rash may feel hot to 
the touch and may be painful. Rashes vary in size, shape, and color, but often look like 
a red ring with a clear center. The outer edges expand in size. It's easy to miss the rash 
and the connection between the rash and a tick bite. The rash develops from three days 
to as long as a month after the tick bites. Almost one third of those with Lyme disease 
never get the rash.

Joint or muscle pain may be an early sign of Lyme disease. These aches and pains may 
be easy to confuse with the pain that comes with other types of arthritis. However, 
unlike many other types of arthritis, this pain seems to move or travel from joint to 
joint.

Lyme disease can affect the nervous system. Symptoms include stiff neck, severe 
headache, and fatigue usually linked to meningitis. Symptoms may also include pain 
and drooping of the muscles on the face, called Bell's Palsy. Lyme disease may also 
mimic symptoms of multiple sclerosis or other types of paralysis.

The disease can also cause serious but reversible heart problems, such as irregular 
heartbeat. Finally, Lyme disease can result in a disabling, chronic type of arthritis that 
most often affects the knees. Treatment is more difficult and less successfiil in later 
stages. Often, the effects of Lyme disease may be confiised with other medical 
problems.

It is recommended that personnel check themselves when in areas that could harbor 
deer ticks, wear light color clothing and visually check themselves and their site 
personnel when coming from wooded or vegetated areas. If a tick is found biting an 
individual, the PM should be contacted immediately. The tick can be removed by 
pulling gently at the head with tweezers. The affected area should then be disinfected 
with an antiseptic wipe. The employee will be offered the option for medical treatment 
by a physician, which typically involves prophylactic antibiotics. If personnel feel sick 
or have signs similar to those above, they should notify the PM immediately.

2 .3 .2 .1  L y m e  D is e a s e
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2.3.3 West Nile Virus

West Nile Virus (WNV) is a mosquito-bome infection that can cause encephalitis. 
Since the initial outbreak in 1999, the virus has spread rapidly throughout New 
York State. There are about 65 different species of mosquitoes in New York State, 
but only a small percentage have been associated with WNV. Most mosquitoes 
are not infected and the chance of infection from a mosquito bite of an on-site 
worker is very small. All residents of areas where virus activity has been 
identified are at risk of getting WNV, but those at highest risk for becoming 
seriously ill from WNV are people over 50.

The following precautions will be used to help reduce the risk of mosquito bites:

■ Reduce mosquito-breeding areas by making sure that wheelbarrows, 
buckets, and other containers are turned upside down when not being used 
so that they do not collect standing water.

■ Wear shoes, long pants with bottoms tucked into boots or socks, and a 
long-sleeved shirt when outdoors for long periods of time, or when many 
mosquitoes are most active (between dusk and dawn).

■ Use mosquito repellent according to label directions when outdoors for 
long periods of time and when mosquitoes are most active.

2.3.4 Plants

Plants such as poison ivy, poison oak, and poison sumac may be prevalent at the site 
during certain times of the year. Poison ivy can be found as vines on tree trunks or as 
upright bushes. Poison ivy consists of three leaflets with notched edges. Two 
leaflets form a pair on opposite sides of the stalk, and the third leaflet stands by itself 
at the tip. Poison ivy is red in the early spring and turns shiny green later in the 
spring. Poison sumac can be present in the form of a flat-topped shrub or tree. It has 
fem-like leaves, which are velvety dark green on top and pale underneath. The 
branches of immature trees have a velvety "down". Poison sumac has white, "haiiy" 
berry clusters. Poison oak can be present as a sparingly branched shmb. Poison oak 
is similar to poison ivy in that it has the same leaflet configuration; however, the 
leaves have slightly deeper notches.

Contact with poison ivy, sumac, or oak may lead to a skin rash, characterized by 
reddened, itchy, blistering skin which needs first aid treatment. If you believe you have 
contacted one of these plants, immediately wash skin thoroughly with soap and water, 
taking care not to touch your face or other body parts.

Employees may wear PPE in order to reduce the potential for exposure. Pre
exposure topical lotions may be applied prophylactically.
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3.1 Medical Surveillance

All site personnel performing field work where potential exposure to contaminants exists at 
the site are required to have passed a complete medical surveillance examination in 
accordance with 29 CFR 1910.120(f). The Site Manager will confirm a physician’s medical 
release for work before an employee can work in the exclusion zone. The examination will 
be taken annually at a minimum and upon termination of site work if the last examination 
was not taken within the previous six months. Additional medical testing may be required by 
the PM in consultation with the Site Manager if an over-exposure or accident occurs, if an 
employee exhibits symptoms of exposure, or if other site conditions warrant further medical 
surveillance. Copies of all training certifications and medical surveillance examination 
information will be kept onsite.

3.2 Personal Protective Equipment

The personal protective equipment (PPE) specified in Table 3-1 represents a hazard analysis for 
PPE selection. Specific information on the selection rationale for each activity can be found 
under Section 2.0 and Appendix E-Activity Hazard Analyses. For activities not covered by 
Table 3-1, the Site Manager will conduct the hazard assessment and select the proper PPE . 
PPE selection will be made in consultation with the PM. A written justification for major 
downgrades will be provided to the PM for approval on a field change request form.

3.2.1 PPE Abbreviations

3 .0  P E R S O N N E L  P R O T E C T I O N  A N D  M O N I T O R I N G

HEAD PROTECTION EYE/FACE PROTECTION FOOT PROTECTION
HH = Hard Hat 

HEARING PROTECTION

APR = Full Face Air Purifying 
Respirator
MFS = Mesh Face shield 
PFS = Plastic Face shield 
SG = ANSI approved safety 
glasses with side shields

Neo = Neoprene 
OB = Overboot
Poly = polyethylene coated boot 
Rub = rubber slush boots 
STB = Leather work boots with 
steel toe.

EP = ear plugs 
EM = ear muffs

HAND PROTECTION 
Cot = cotton 
But = Butyl
LWG = Leather Work Gloves 
Neo = Neoprene 
Nit = Nitrile 
Sur = Surgical

BODY PROTECTION 
Cot Cov = Cotton coveralls 
Poly = Polyethylene coated tyvek 
coveralls
Saran = Saranex coated tyvek 
coveralls
Tyvek = Uncoated paper tyvek 
coveralls
WC = Work Clothing

RESPIRATORY PROTECTION
Level D = No respiratory
protection required
Level C = Full face air purifying
respirator with OV/HEPA
cartridges
Level B = Full face air supplied 
respirator with escape bottle
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TABLE 3-1
PERSONAL PROTECTIVE EQUIPMENT SELECTION

1 \SK 111 VI) 1 M 1 V( 1 1 1 1 1 IIAMIS BODY IILARING RESPlRAl’OR
Mobilization/demobilization HH SG STB LWG as 

needed
WC EP as needed Level D

Site Preparation HH SG STB LWG as 
needed

w c EP as needed Level D

Installation of Soil 
Borings/Test Pits

HH SG STB LWG Tyvek EP as needed Level D initially. 
Level C as needed

Soil Sampling HH SG STB, OB Nit, Sur Tyvek EPorEM Level D initially. 
Level C as needed

Installation and Development of 
Groundwater Wells

HH SG or splash 
goggles

STB, OB Nit, Sur Tyvek EP as needed Level D initially. 
Level C as needed

Groundwater Sampling HH SG or splash 
goggles

STB, OB Nit, Sur Tyvek EP as needed Level D initially, 
Level C as needed

Equipment decontamination HH PFS with SG 
or splash 
goggles

STB, OB Nit, Sur WC, Poly EP as needed Level D
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3.2.2 OSHA Requirements for Personal Protective Equipment

All personal protective equipment used during the course of this field investigation 
must meet the following OSHA standards;

Type of Protection Regulation

Eye and Face
Respiratory
Head
Foot
Hand
Hearing
Protective Clothing

29 CFR 1910.133 
29 CFR 1910.134 
29 CFR 1910.135 
29 CFR 1910.136 
29 CFR 1910.138 
29 CFR 1910.95 
29 CFR 1910.132

ANSI Z87.1-1968 
ANSI Z88.1-1980 
ANSI Z89.1-1969 
ANSI Z41.1-1967

Both the respirator and cartridges specified for use in Level C protection must be fit- 
tested prior to use in accordance with OSHA regulations (29 CFR 1910.134). Air 
purifying respirators cannot be worn under the following conditions;

• Oxygen deficiency;
• IDLH concentrations;
• High relative humidity; and
• If contaminant levels exceed designated use concentrations.

3.2.3 Respirator Cartridge Change-Out Schedule

A respirator cartridge change-out schedule has been developed in order to comply with 
29 CFR 1910.134. The respirator cartridge change-out schedule for this project is as 
follows;

• Cartridges shall be removed and disposed of at the end of each shift, when 
cartridges become wet or wearer experiences breakthrough, whichever occurs 
first.

• If the humidity exceeds 85%, then cartridges shall be removed and disposed of 
after 4 hours of use.

Respirators shall not be stored at the end of the shift with contaminated cartridges left 
on. Cartridges shall not be worn on the second day, no matter how short of time period 
they were used the day before.
The schedule was developed based on the following scientific mformation and 
assumptions;

• Analytical data that is available regarding site contaminants;
• Using the Rule of Thumb provided by the AIHA;
• All of the chemicals have boiling points greater than 70° C;
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• Total airborne concentration of contaminants is anticipated to be less than 
200 ppm;

• The humidity is expected to be less than 85%; and
• Desorption of the contaminants (including those with poor warning properties) 

after partial use of the chemical cartridge can occur after a short period (hours) 
without use (e g, overnight) and result in a non-use exposure.

The following is a partial list of factors that may affect the usable cartridge service life 
and/or the degree of respiratory protection attainable under actual workplace 
conditions. These factors have been considered when developing the cartridge change- 
out schedule:

Type of contaminant(s)
Contaminant concentration 
Relative humidity 
Breathing rate 
Temperature
Changes in contaminant concentration, humidity, breathing rate and 
temperature
Mixtures of contaminants
Accuracy in the determination of the conditions
The contaminant concentration in the workplace can vary greatly.
Consideration must be given to the quality of the estimate of the workplace
concentration
Storage conditions between multiple uses of the same respirator cartridges. It 
is recommended that the chemical cartridges be replaced after each work 
shift. Contaminants adsorbed on a cartridge can migrate through the carbon 
bed without airflow.
Age of the cartridge
Condition of the cartridge and respirator 
Respirator and cartridge selection Respirator fit 
Respirator assembly, operation, and maintenance 
User training, experience and medical fitness 
Warning properties of the contaminant
The quality of the warning properties should be considered when establishing 
the chemical cartridge change schedule. Good warning properties may 
provide a secondary or back-up indication for cartridge change-out.

3.3 Monitoring Requirements

3.3.1 Work Zone Air Monitoring

The following monitoring instruments will be available for use during field operation as 
necessary:
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• Photoionization Detector (PID), Photovac Microtip with 10.6 eV probe or 
equivalent; or

• Flame Ionization Detector (FID), Foxboro OVA model 128 or equivalent; and
• Colorimetric detector tube for Benzene and Hydrogen Cyanide; and
• Dust Meter, MIE Miniram model PDM-3 or equivalent; and
• Combustible Gas Indicator (CGI), Oxygen (O2), H2S meter. Carbon Monoxide 

(CO) meter, MSA model 361 or equivalent.

All air monitoring equipment will be calibrated and maintained in accordance with 
Appendix D. During intmsive operations (i.e., installation of soil borings, test pits and 
groundwater monitoring wells), organic vapor concentrations shall be measured 
continuously. During any other activities that may generate organic vapors, monitoring 
shall be conducted at least once every thirty minutes. Organic vapor concentrations 
shall be measured upwind of the work site to determine background concentrations at 
least twice a day (i.e., once in the morning and once in the afternoon).

Colorimetric detector tubes will be used to determine the potential presence of benzene 
and hydrogen cyanide when action levels found in Table 3-2 have been exceeded.
A dust meter will be used to measure airborne particulate matter during intmsive 
activities. Monitoring will be continuous and readings will be averaged over a 15- 
minute period for comparison with the action levels.

A CGFO2 meter shall be used to monitor for combustible gases and oxygen content 
within the borehole/test pit and surrounding areas and elsewhere as necessary.

The National Institute for Occupational Safety and Health (NIOSH) concerning the 
action levels for work has established guidelines in a potentially explosive 
environment. These guidelines are as follows:

10% LEL- Limit all activities to those which do not generate sparks.
20% LEL- Cease all activities in order to allow time for the combustible gases to 
vent.
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TABLE 3-2
REAL TIME AIR MONITORING ACTION LEVELS

VIR M ( ) M I O R I \ ( ,  
IN S F R L M r.N l’

M O M I O R l N t .
LO CA I’ION VCTIO.N LEV IT SI I F. V C n O N REASON

PID/FE) Breathing Zone* > 0.5 ppm Use detector tube for benzene and 
hydrogen cyanide

1/2 o f PEL for benzene

PID/FID Breathing Zone* 0 - 2 5  ppm, no benzene No respiratory protection is required
Breathing Zone > 0.5 ppm - 10 ppm with benzene 

present (Draeger tubes)
o r
> 25-100 ppm* 
no benzene

Don Level C respiratory protection Maximum allowable 
concentration for full-face 
respirator is 10 ppm without 
quantitative fit test

>10 ppm- benzene present or 
>100 ppm- no benzene

Stop work, withdraw from work area; 
notify PM

Air-supplied respiratory 
protection required.

Oxygen meter Breathing Zone* < 19.5% Stop work; withdraw from work area; 
notify PM.

Low oxygen

> 22% Stop work; withdraw from work area; 
notify PM.

Oxygen enriched atmosphere; 
explosion hazard

CGI Test Pit/Borehole 
Location

< 1 0  % LEL Investigate possible causes, allow 
excavation to ventilate; use caution 
during procedures.

Increasing potential for ignition of 
vapors

> 10% LEL Stop work; allow excavation, borehole to 
ventilate to < 10% LEL; if  no decrease to 
< 10% LEL, withdraw from work area; 
notify PM.

Potential for ignition of vapors

Dust Meter Breathing Zone* or 
Test Pit Location

> 150ug/m’ Implement work practices to 
reduce/minimize airborne dust 
generation, e.g., spray/misting o f soil 
with water

Potential inhalation source for 
airborne contaminants adhering to 
dust

> Background + 100  ug/m’ Upgrade to Level C PPE, implement 
additional dust suppression

NYSDEC requirement

H2S Breathing Zone* > 5 ppm -  10 ppm ** No respiratory protection required
> 10 ppm ** Leave area and continue monitoring

HCN Breathing Zone* < 2.5 mg/m' Level D Cyanide tube
> 2.5 mg/m' Stop work; consult PM

* Non-transient (sustained reading o f  greater then 1 minute) 
** 5-minute average
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This Community Air Monitoring Plan has been designed to conform with the 
guidelines presented by the New York State Department of Health in Appendix lA 
of the Draft New York State Department of Conservation DER-10 Technical 
Guidance for Site Investigation and Remediation. Real-time air monitoring for 
volatile compounds at the perimeter of the exclusion zone will be conducted. Odor 
suppressant foams and water sprays will be readily available to address dust and 
odor emissions. The following procedures will be implemented during field 
activities as appropriate:

• Volatile organic compounds will be monitored at the downwind perimeter of the 
exclusion zone on a continuous basis. If 15-minute average total organic vapor 
levels exceed 5 ppm (or 5 ppm above background as determined at an upwind 
location), excavating activities will be temporarily halted and monitoring 
continued until total organic vapor levels drop below the action level. If the 
organic vapor level is above 25 ppm at the perimeter of the exclusion area, 
activities must be shut down. Monitoring will continue and the Project Manager 
or designee will be consulted regarding a proper course of action. All 15-minute 
average readings must be recorded and will be available for NYSDEC and 
NYSDOH review.

• Particulates may become a concern during intrusive site activities (i.e., grading, 
excavating or other movement or disturbance of site soils). PM 10 particulate 
levels will be continuously monitored downwind at the perimeter of the 
exclusion zone with a portable real-time PM 10 particulate monitor that will 
have an alarm set at 100 ug/m3. If downwind particulate levels integrated over a 
period of 15 minutes exceed 100 ug/m3, then particulate levels upwind of the 
exclusion zone will be measured. If the downwiiid particulate level is more than 
100 ug/m3 greater than the upwind particulate level, dust suppression techniques 
(e.g. spraying water, covering exposed soils with poly sheeting) will be 
employed. If after implementation of dust suppression techniques, the 
downwind PMIO particulate level exceeds the upwind PM 10 particulate level 
by greater than 150 ug/m3, activities will be halted and the Project Manager will 
be consulted. All readings will be recorded and be available for NYSDEC and 
NYSDOH review. These action levels can be modified if particulates are better 
characterized and identified.

3.3.3 Vapor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above background 
levels at the perimeter of the exclusion zone, excavating activities will cease and 
monitoring continued. If the organic vapor level decreases below 5 ppm (above 
background), excavating activities may resume. If the organic vapor levels are 
greater than 5 ppm, but less than 5 ppm over background at the perimeter of the 
work area, activities may resume provided:

3 .3 .2  C o m m u n i t y  A i r  M o n i t o r i n g  P la n
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• The organic vapor level 200 feet downwind of the exclusion zone or half the 
distance to the nearest residence or commercial structure, whichever is less, is below 
5 ppm over background, and,

• More frequent intervals of monitoring, as directed by the Site Manager in 
consultation with the Project Manager, are conducted.

If the organic vapor level is above 5 ppm over background at the perimeter of the 
exclusion zone, work activities will halt and odor control contingencies will be 
implemented. Exposed soils will be covered with poly sheeting or a biodegradable, 
surfactant-based foam concentrate, will then be sprayed onto the excavated soils to 
control the fugitive vapors. When work shutdown occurs, downwind air monitoring 
will be implemented to ensure that vapor emissions do not impact the nearest residential 
or commercial structure.

If organic vapor levels greater than 5 ppm over background are identified 200 feet 
downwind from the exclusion zone, or half the distance to the nearest residential or 
commercial property line, whichever is less, all work must cease. Following cessation 
of work activities and implementation of odor control contingencies, if organic vapor 
levels persist above 5 ppm above background 200 feet downwind or half the distance to 
the nearest residential or commercial property from the exclusion zone, then air quality 
must be monitored within 20 feet of the perimeter of the nearest residential/commercial 
structure (the “20 foot zone”).

If organic vapor levels approach 5 ppm above background within the “20 foot zone” for 
a period of more than 30 minutes, or organic vapor levels greater than 10 ppm above 
background for any time period occur within the “20 foot zone”, then the following 
steps will be taken:
• Frequent air monitoring will be conducted at 30-minute intervals within the 20- 

foot zone. If two successive readings below action levels are measured, air 
monitoring may be halted or modified by the Site Manager.
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4.0 WORK ZONES AND DECONTAMINATION

4.1 Site Work Zones
To reduce the spread of hazardous materials by workers from the contaminated areas to the 
clean areas, work zones will be delineated at the site. The flow of personnel between the zones 
should be controlled. The establishment of the work zones will help ensure that: personnel are 
properly protected against the hazards present where they are working, work activities and 
contamination are confined to the appropriate areas, and personnel can be located and 
evacuated in an emergency.

4.1.1 Exclusion Zone

Exclusion zones will be established at the site for all intrusive activities; unprotected 
onlookers should be located 50 feet upwind of intmsive activities. In the event that 
volatile organics exceed action levels in the breathing zone as discussed in Section 3, 
all personnel within the exclusion zone must don Level C protection. Exclusion zones 
will also be established during any activity when Level C protection is established as a 
result of conditions discussed in Section 3.

All personnel within the exclusion zone will be required to use the specified level of 
protection. No eating, drinking, or smoking will be allowed m the exclusion or 
decontamination zones.

4.1.2 Decontamination Zone

If appropriate, a decontamination zone will be established between the exclusion zone 
and the support zone, and will include the personnel and equipment necessary for 
decontamination of equipment and personnel (discussed below). Personnel and 
equipment in the exclusion zone must pass through this zone before entering the 
support zone. This zone should always be located upwind of the exclusion zone.

4.1.3 Support Zone

The support zone will include the remaining areas of the job site. Break areas, 
operational direction and support facilities (to include supplies, equipment storage and 
maintenance areas) will be located in this area. No equipment or personnel will be 
permitted to enter the support zone from the exclusion zone without passing through 
the personnel or equipment decontamination station. Eating, smoking, and drinking 
will be allowed only in this area.

4.2 Decontamination

Due to the low level of contaminants expected, any water used in decontamination procedures 
will be containerized on-site and sampled before disposal.
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4 .2 .1  D e c o n t a m in a t io n  o f  P e r s o n n e l

Consideration will be given to prevailing wind directions so that, if possible, the 
decontamination line, the support zone, and contamination reduction zone exit is 
upwind from the exclusion zone and the first station of the decontamination line. 
Decontamination will be perfonned by removing all PPE used in EZ and placing in 
drums/trash cans at CRZ. Baby wipes shall be available for wiping hands and face. 
Limited personnel decontamination facilities will be established for all activities that 
have the potential for spreading contamination. The stations may include plastic 
sheeting, garbage bags, decontamination tubs, brushes and Alconox-type soap. 
Requirements for decontamination are presented on the following page.

Ovcrboots and/or }«Io\es 
- no respiratory 
proleetioii

riieiiiical protcc(i\e 
clothin«/.\ir purifying 
respiratory

('hemical protective i 
clolliing/SC'BA

1. Equipment drop 1. Equipment drop 1. Equipment drop
2. Overboot and glove 

removal.
2. Outer boot and glove 

wash
2. Outer boot and glove 

wash
3. Hand/face wash 3. Outer boot and glove 

rinse
3. Outer boot and glove 

rinse
4. Outer boot and glove 

removal
4. Outer boot and glove 

removal
5. Coverall removal/disposal 5. SCBA removal
6. Respirator removal 6. Coveralls removal
7. Inner glove 

removal/disposal
7. Inner glove 

removal/disposal
8. Hand/face wash 8. Hand/face wash

4.2.2 Decontamination of Equipment

Equipment will be decontarriinated as follows:

• Heavy equipment will be decontaminated using high-pressure steam or water 
to remove gross contamination.

• Smface equipment, such as field meters and surveying instruments, will be 
either steam cleaned or cleaned with a detergent wash and wiped with a 
clean, damp cloth.
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5.0 ACCIDENT PREVENTION AND CONTINGENCY PLAN

5.1 Accident Prevention

All field personnel will receive health and safety training prior to the initiation of any site 
activities. All personnel should be constantly alert for indicators of potentially hazardous 
situations and for signs and symptoms in themselves and others that warn of hazardous 
conditions and exposures. Rapid recognition of dangerous situations can avert an emergency. 
Before daily work assignments, regular meetings should be held. Discussion should include:

• Tasks to be performed
• Time constraints (e.g., rest breaks, cartridge changes)
• Hazards that may be encountered, including their effects, how to recognize symptoms or 

monitor them, concentration limits, or other danger signals
• Emergency procedures

A copy of the site Work Rules may be found in Appendix C and shall be posted in a 
conspicuous location.

5.2 Continuencv Plan

This section establishes procedures and provides information for use during a project 
emergency. Emergencies happen unexpectedly and quickly, and require an immediate 
response; therefore, contingency planning and advanced training of staff is essential.

5.2.1 Responsibilities

5.2.1.1 Project Manager tPM)

The PM oversees and approves the Emergency Response/Contingency Plan. The PM 
acts as a liaison to applicable regulatory agencies.

5.2.1.2 Emergency Coordinator

The Emergency Coordinator (EC) is the Site Manager. The EC shall locate 
emergency phone numbers and identify hospital routes prior to beginning work on site. 
The EC shall make necessary arrangements to be prepared for any emergencies that 
could occur. The EC shall also coordinate with KeySpan management to ensure that 
the procedures contained herein do not conflict with the facility’s emergency program. 
The EC shall implement the Emergency Response/Contingency Plan whenever 
conditions at the site warrant such action. The coordinator will be responsible for prior 
coordination of the emergency treatment and emergency transport of site personnel as 
necessary, and notification of emergency response units and the appropriate 
management staff.

The EC is responsible for seeing that all personnel are evacuated safely and that 
machinery and processes are shut down or stabilized in the event of a stop work order
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or evacuation. The EC is required to immediately notify the PM of any fatalities or 
catastrophes.

5.2.1.3 Site Personnel

Site persoimel are responsible for knowing the Emergency Response/Contingency Plan 
and the procedures contained herein. Personnel are expected to notify the Emergency 
Coordinator of impending or actual emergencies, and to cooperate folly once the Plan is 
enacted. All infonnation obtained about an emergency shall be immediately 
communicated to the Emergency Coordinator.

5.2.2 Communications

A variety of communication systems may be utilized during emergency situations. 
These are discussed in the following sections.

5.2.2.1 Telephone Communications

The primary form of communication during an emergency between the site and outside 
emergency response groups will be telephone communications. The location of a site 
cell phone or the nearest telephone shall be determined and all site personnel shall be 
made aware of its location and use prior to the start of site operations.

5.2.2.2 Air Horns

Air horns may be used to alert site personnel of emergencies. The following signals 
will be used:

• Two short blasts - shut down equipment, clear radio channels, await
instructions

• Three short blasts - injured employee, first-aid providers respond
• One continuous blast - site evacuation

Air horns should be placed at the support area and with each field team. The procedure 
to activate the air horns consists of depressing the air horn button or switch while 
pointing it in the direction of the area to be signaled. Air horns should be tested at least 
monthly to ensure that they are working properly.
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Field teams along with the site personnel system shall use hand signals. The entire field 
team shall know them before operations commence and their use covered during site- 
specific training. Typical hand signals are the following:

SIGNAL MEANING
Hand gripping throat Out of air, can’t breathe
Grip on a partner’s wrist or placement of both hands Leave the area immediately, no
around a partner’s waist debate
Hands on top of head Need assistance
Thumbs up Okay, I’m all right, I understand
Thumbs down No, negative

S .2 .2 .3  H a n d  S ig n a ls
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5.2.3 Emergency Equipment

The following emergency equipment shall be available at the site;

• 5 lb. ABC fire extinguisher;
• Industrial size first aid kit; and
• Portable eyewash with 15-minute flushing capability or equivalent potable 

water source.

5.2.4 Evacuation

Under certain circumstances, it may become necessary for all personnel to leave the site 
for a time period. Such circumstances may include violent storms, explosion or fire. 
When it is determined that an evacuation is warranted, the Emergency Coordinator 
shall issue an evacuation command. At this time, all site personnel shall terminate 
current operations in an orderly fashion as is practicable, perform decontamination 
procedures (if possible), and proceed to the pre-determined assembly location.

5.2.5 Potential Emergency Situations and Procedures

5.2.5.1 Potential or Actual Fire or Explosion

In the event of a fire or explosion;

Site Personnel shall;
• Immediately stop work;
• Decontaminate (if possible); and
• Immediately evacuate the site, proceed to the pre-determined assembly point.

The Emergency Coordinator shall immediately notify the facility liaison (if 
applicable), and other appropriate emergency response groups if an actual fire or 
explosion has taken place.

5.2.5.2 Personnel Injury

In the event of a personnel injury:

Site Personnel shall:
• Apply first aid as appropriate;
• Decontaminate the victim to the greatest extent possible;
• Transport the victim to the support zone (if the victim is unable to walk); and
• Inform the PM of the accident/incident.

The Emergency Coordinator shall contact emergency medical services. The 
ambulance/rescue squad shall be contacted for transportation to the hospital as 
necessary in an emergency situation. However, since some situations may require
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transport of an injured party by other means, a hospital route shall be developed 
by the EC prior to the startup of operations. The map will be drawn for each site 
and posted in the field team vehicle. Only in non-emergency situations shall an 
injured person be transported to the hospital by means other than an ambulance.

S.2.5.3 Overt Personnel Exposure

Situations may arise when personnel are overtly exposed to chemical hazards via 
inhalation, skin contact or ingestion. In the event of an overt personnel exposure:

Site Personnel shall follow these procedures:

For Skin Contact

• Use copious amounts of soap and water;
• Wash/rinse affected area thoroughly; and
• Apply appropriate first aid.

For Eve Contact

• Begin using emergency eyewash;
• Call for a vehicle to transport the victim; and
• Transport immediately to SZ, do not decontaminate.

For Inhalation

• Move to fresh air.

For Ingestion

• Determine, if possible, what chemical was ingested;
• Contact the poison control center;
• Follow poison control center guidelines; and
• Decontaminate and transport to emergency medical facility.

For a Puncture Wound or Laceration

• Apply appropriate first aid; and
• If necessary, decontaminate and transport to emergency medical facility.

The Emergency Coordinator shall;

• Contact outside emergency services immediately for eye contact and 
ingestion; and

• Contact the poison control center regarding ingestion as soon as possible.
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Site activities will be limited to daylight hours unless adequate lighting is provided. All 
site activities will be limited to acceptable weather conditions. Inclement working 
conditions include heavy rain, fog, high winds, and lightning. Observe daily weather 
reports and evacuate, if necessary, in case of inclement weather conditions.

In the event of adverse weather conditions, the Site Manager or designee will determine 
if work can continue without jeopardizing the health and safety of the workers. Some 
of the items to be considered prior to deterniining if work should continue are:

• Potential for heat stress and heat-related injuries
• Potential for cold stress and cold-related injuries
• Treacherous weather-related working conditions
• Limited visibility
• Potential for electrical storms.

The Site Manager will monitor weather service advisories to determine when other 
adverse weather conditions may develop. These conditions may include tornadoes, 
electrical storms, thunderstorms, hurricanes, and snowstorms. When it is indicated that 
the safety of personnel at the site may be at risk, the Site Manager shall make a 
determination whether or not to continue work.

5.2.6 Restoration and Salvage

After an emergency, prompt restoration of fire protection equipment, medical supplies, 
and other equipment will reduce the possibility of further losses. Some of the items 
that may need to be addressed are;

• Re-filling fire extinguishers;
• Re-filling medical supplies; and
• Re-filling or replacing eyewash containers.

5.2.7 Accident/Incident Reporting

As soon as first aid and/or emergency response needs have been met, the following 
parties are to be contacted by telephone:

1. Program Manager; Bruce McClellan- 732-584-0685
2. Project Manager; Joe Walsh -  732-584-0227

For reporting purposes, the term accident refers to fatalities, all injuries (even first aid 
cases only), spill or exposure to hazardous materials (radioactive materials, toxic 
materials, explosive or flammable materials), fire, explosion, property damage, or 
potential occurrence of the above.

S .2 .5 .4  A d v e r s e  W e a t h e r  C o n d i t io n s
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The Site Manager will obtain copies of all project personnel’s training certifications and medical 
surveillance examination information, which will be kept onsite throughout the duration of the 
project.

6.1 General Health and Safety Training

Pursuant to 29 CFR 1910.120, hazardous waste site workers shall, at the time of job 
assignment, have received a minimum of 40 hours of initial health and safety training for 
hazardous waste site operations unless otherwise noted in the above reference. At a rninimiim, 
the training shall have consisted of instruction in the topics outlined in the standard. Personnel 
who have not met the requirements for initial training shall not be allowed to work in any site 
activities in which they may be exposed to hazards (chemical or physical).

6.1.1 Three Day Supervised on the Job Trainigg

In addition to the required initial hazardous waste operations training, each employee 
shall have received three days of directly supervised on-the-job training. This training 
will address the duties the employees are expected to perform.

6.2 Annual Eight-Hour Refresher Training

Annual eight-hour refresher training will be required of all hazardous waste site field personnel 
in order to maintain their qualifications for fieldwork. The training will cover a review of 
1910.120 requirements.

6.3 Supervisorv Training

Supervisors and health and safety personnel shall have completed an additional eight hours of 
specialized training in accordance with 29 CFR 1910.120.

6.4 Site-Specific Training

The Site Manager will be responsible for developing a site-specific occupational hazard 
training program and providing training to all persoimel that are to work at the site. Prior to 
commencement of field activities, all field personnel assigned to the project will have 
completed training that will specifically address the activities, procedures, monitoring, and 
equipment used in the site operations. This training will also allow field workers to clarify 
anjThing they do not understand and to reinforce their responsibilities regarding safety and 
operations for their particular activity. At a minimum, this training shall consist of the 
following topics:

• Names of personnel responsible for site safety and health;
• Safety, health, and other hazards at the site;
• Proper use of personal protective equipment;
• Work practices by which the employee can minimize risk from hazards;

6 .0  T R A I N I N G
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• Safe use of engineering controls and equipment on the site;
• Acute effects of compounds at the site; and
• Decontamination procedures.

6.5 On-Site Safety Briefings

Project personnel and visitors will be given on-site health and safety briefings on a daily basis 
by the Site Manager to assist site personnel in safely conducting their work activities. The 
briefings will include information on new operations to be conducted, changes in work 
practices or changes in the site's environmental conditions, as well as periodic reinforcement of 
previously discussed topics. The briefings will also provide a forum to facilitate conformance 
with safety requirements and to identify performance deficiencies related to safety during daily 
activities or as a result of safety inspections. The meetings will also be an opportunity to 
periodically update the crews on monitoring results. Prior to starting any new activity, a 
training session using the Activity Hazard Analyses will be held for crewmembers involved in 
the activity.
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APPENDIX A 

HEALTH AND SAFETY FORMS
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FORMS FOR HEALTH AND SAFETY-RELATED ACTIVITIES 
Field Team Review /Site-Specific Health and Safety Training Form

Signed by all site personnel to indicate that they will comply with and understand the provisions of the 
HASP.

Field Change Request Form

Used for documenting changes to the HASP. See attached forms.

PPE Selection Form

To be completed for PPE hazard assessment and selection for additional tasks not covered by the 
HASP.
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FIELD CHANGE REQUEST FORM

PROJECT:

CHANGE NUMBER:

PROJECT LOCATION:

DESCRIPTION OF CHANGE:

REASON FOR CHANGE:

RECOMMENDED DISPOSITION:

PROJECT MANAGER:

Signature Date
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HASP FIELD CHANGE 

Field Change Number:   Date Effective:

Pen and Ink changes to be made in the HASP to alert the reader of this change:

Reason for the change to be incorporated into the HASP:

TEXT OF CHANGE TO BE INCORPORATED:
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F I E L D  C H A N G E  R E C O R D S

Record of Field Changes;

Initial for attaching any Field changes to this HASP. Enter the Field Change Number and Date 
Issued. File the completed field changes to this HASP at the end as attachments. Make PEN and 
INK changes in the text to alert the reader to the changes that are required in the Field Change.

FIELD CHANGE 
NUMBER

DATE
ENTERED

SYNOPSIS OF 
CHANGE

INITIAL
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This form serves as documentation that field personnel have read, or have been informed of, and 
understand the provisions of the HASP. It is maintained on site by the Site Manager as a project 
record.

Each field team member shall sign this section after site-specific training is completed and before 
being permitted to work on site.

I have read, or have been informed of, the Health and Safety Plan and understand the information 
presented. I will comply with the provisions contained therein.



AIR MONITORING:
Real Time

Major Worker FID/PID CGI/02 PDM
Activity Location(s) Occupation Range Range Range Other

PERSONAL AIR MONITORING
Type of

Analyte Activity Monitored Occupation Location Result Sample*

SUBCONTRACTORS ON SITE
Return to Site

Company Name Task or Function Next Week (Y/N)

Site Manager - Signature Date
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PERSONAL PROTECTIVE EQUIPMENT SELECTION

TASK HEAD ElE/FACK FKET HANDS BOD^ HEARING RESPIRATOR
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APPENDIX B 

CHEMICAL DATA SHEETS



B e n z e n e  C A S :  7 1 - 4 3 - 2  ( N P G )

/M S D S /N IO S H /N P G /N P G D 0049 .H T M  (2 hits)

P a g e  1 o f  2

NIOSH Pocket Guide to Chemical Hazards
« B e n z e n e » CAS 71-43-2

RTECS CY1400000

Synonyms & Trade Names
Benzol, Phenyl hydride

DOT ID & Guide
1114130

Exposure
Limits

NIOSH REL; Ca TWA 0.1 ppm ST 1 ppm See Appendix A

OSHA PEL: [1910.1028] TWA 1 ppm ST 5 ppm See Appendix F

IDLH Ca [500 ppm] Conversion 1 ppm = 3.19 mg/m

Physical Description
Colorless to light-yellow liquid with an aromatic odor. [Note: A solid below 42°F.]
MW: 78.1 BP: 176°F FRZ: 42°F Sol: 0.07%
VP: 75 mmHg IP: 9.24 eV Sp.Gr: 0.88
Fl.P: 12°F UEL: 7.8% LEL: 1.2%
Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities
Strong oxidizers, many fluorides & perchlorates, nitric acid

Measurement Methods
NIOSH 1500,1501, 3700, 3800; OSHA 12

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When wet (flammable) 
Change: No recommendation 
Provide: Eyewash, Quick drench

First Aid (See procedures)
Eye: Irrigate immediately 
Skin: Soap wash immediately 
Breathing: Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH
At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration: 
(APE = 10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a 
pressure-demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has 
a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination 
with an auxiliary self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
hack-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing 
apparatus

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

Symptoms Irritation eyes, skin, nose, respiratory system; dizziness; headache, nausea, staggered gait; 
anorexia, lassitude (weakness, exhaustion); dermatitis; bone marrow depression; [potential 
occupational carcinogen]

h t t p : / /w w w .s e t o n r e s o u r c e c e n t e r .c o m /d t S e a r c h /d t is a n i6 .d l l? c m d = e e t d o c & D o c T d = 5 2 & T n f le x . 8 / 1 2 / 2 0 0 4
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Target Organs Eyes, skin, respiratory system, blood, central nervous system, bone marrow 

Cancer Site [leukemia]

B e n z e n e  C A S :  7 1 - 4 3 - 2  ( N P G )  P a g e  2  o f  2

S e e  a ls o :  I N T R O D U C T I O N
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E t h y l  b e n z e n e  C A S :  1 0 0 - 4 1 - 4  ( N P G )

/M S D S /N IO S H /N P G /N P G D 0264 .H TM  (2 hits)

P a g e  1 o f 2

NIOSH Pocket Guide to Chemical Hazards
Ethyl « b en z en e » CAS 100-41-4

CHsCH^CgHg RTECS DA0700000

Synonyms & Trade Names
Ethylbenzol, Phenylethane

DOT ID & Guide
1175 129

Exposure
Limits

NIOSH REL; TWA 100 ppm (435 mg/m ) ST 125 ppm (545 mg/m )

OSHA PELf: TWA 100 ppm (435 mg/mO

IDLH 800 ppm [10%LEL] Conversion 1 ppm = 4.34 mg/m

Physical Description
Colorless liquid with an aromatic odor.

MW: 106.2 BP: 277°F FRZ: -139°F Sol: 0.01%
VP: 7 mmHg IP: 8.76 eV Sp.Gr: 0.87
Fl.P: 55°F UEL: 6.7% LEL: 0.8%

Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities
Strong oxidizers

Measurement Methods
NIOSH 1501; OSHA 7, 1002

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin; When contaminated 
Remove: When wet (flammable) 
Change: No recommendation

First Aid (See procedures)
Eye; Irrigate immediately 
Skin: Water flush promptly 
Breathing: Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH/OSHA
Up to 800 ppm: (APE = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*/(APF 
= 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back- 
mounted organic vapor canister/(APF = 25) Any powered, air-purifying respirator with organic vapor 
cartridge(s)*/(APF = 10) Any supplied-air respirator*/(APF = 50) Any self-contained breathing 
apparatus with a full facepiece
Emergency or planned entry into unknown concentrations or IDLH conditions: (APE = 10,000) Any 
self-contained breathing apparatus that has a foil facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a foil facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, foll-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing 
apparatus
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Exposure Routes inhalation, ingestion, skin and/or eye contact

E t h y l  b e n z e n e  C A S :  1 0 0 - 4 1 - 4  ( N P G )  P a g e  2  o f  2

Symptoms Irritation eyes, skin, mucous membrane; headache; dermatitis; narcosis, coma

Target Organs Eyes, skin, respiratory system, central nervous system

See also:

dtSearch 6.22 (6366)
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T o l u e n e  C A S :  1 0 8 - 8 8 - 3  ( N P G )

/M S D S /N IO S H /N P G /N P G D 0619 .H TM  (2 hits)

P a g e  1 o f  2

NIOSH Pocket Guide to Chemical Hazards
Toluene C A S  1 0 8 - 8 8 - 3

C6H5CH3 RTECS XS5250000

Synonyms & Trade Names
Methyl « b e n z e n e » , Methyl benzol, Phenyl methane, Toluol

DOT ID & Guide
1294 130

Exposure
Limits

NIOSH REL: TWA 100 ppm (375 mg/m^) ST 150 ppm (560 mg/m^)

OSHA PELf; TWA 200 ppm C 300 ppm 500 ppm (10-minute maximum 
peak)

IDLH 500 ppm Conversion 1 ppm = 3.77 mg/m^

Physical Description
Colorless liquid with a sweet, pungent, « b enzene»-like  odor.
MW: 92.1 BP; 232°F FRZ; -139°F Sol(74°F): 0.07%
VP: 21 mmHg IP; 8.82 eV Sp.Gr: 0.87
Fl.P: 40°F UEL; 7.1% LEL: 1.1%

Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.

Incompatibilities & Reactivities
Strong oxidizers

Measurement Methods
NIOSH 1500, 1501, 3800, 4000; OSHA 111

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When wet (flammable) 
Change: No recommendation

First Aid (See procedures)
Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breathing: Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH
Up to 500 ppm: (APE = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*/(APF 
= 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*/(APF = 50) Any air- 
purifying, fiill-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic 
vapor canister/(APF =10) Any supplied-air respirator*/(APF = 50) Any self-contained breathing 
apparatus with a full facepiece
Emergency or planned entry into unknown concentrations or IDLH conditions: (APE = 10,000) Any 
self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, fiill-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing 
apparatus ____
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Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

T o lu e n e  C A S ;  1 0 8 - 8 8 - 3  ( N P G )  P a g e  2  o f  2

Symptoms Irritation eyes, nose; lassitude (weakness, exhaustion), confusion, euphoria, dizziness, 
headache; dilated pupils, lacrimation (discharge of tears); anxiety, muscle fatigue, insomnia; 
paresthesia; dermatitis; liver, kidney damage

Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys

See also; INTRODUCTION

dtSearch 6.22 (6366)
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m - X y l e n e  C A S :  1 0 8 - 3 8 - 3  ( N P G )

/M S D S /N IO S H /N P G /N P G D 0669 .H TM  (3 hits)

P a g e  1 o f 2

NIOSH Pocket Guide to Chemical Hazards
ni“« X y l e n e » C A S  1 0 8 - 3 8 - 3

C,H4(CH3)2 RTECS ZE2275000

Synonyms & Trade Names
1,3-Dimethylbenzene; m eta-«X ylene» ; m-Xylol

DOT ID & Guide
1307 130

Exposure
Limits

NIOSH REL: TWA 100 ppm (435 mg/m^) ST 150 ppm (655 mg/m^)

OSHA PELf: TWA 100 ppm (435 mg/m^)

IDLH 900 ppm Conversion 1 ppm = 4.34 mg/m'

Physical Description
Colorless liquid with an aromatic odor.

MW: 106.2 BP: 282°F FRZ: -54°F Sol: Slight
VP: 9 mmHg IP: 8.56 eV Sp.Gr: 0.86
Fl.P: 82°F UEL: 7.0% LEL: 1.1%

Class IC Flammable Liquid: Fl.P. at or above 73°F and below 100°F.
Incompatibilities & Reactivities
Strong oxidizers, strong acids

Measurement Methods
NIOSH 1501, 3800; OSHA 1002

Personal Protection & Sanitation
Skin; Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove; When wet (flammable) 
Change: No recommendation

First Aid (See procedures)
Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breathing: Respiratory support 
Swallow; Medical attention immediately

Respirator Recommendations NIOSH/OSHA
Up to 900 ppm; (APF ==10) Any chemical cartridge respirator with organic vapor cartridge(s)*/(APF 
= 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*/(APF = 10) Any 
supplied-air respirator*/(APF = 50) Any self-contained breathing apparatus with a full facepiece 
Emergency or planned entry into unknown concentrations or IDLH conditions; (APF = 10,000) Any 
self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a lull facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape; (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing 
apparatus

E x p o s u r e  R o u t e s  in h a la t io n ,  s k in  a b s o rp t io n ,  in g e s t io n ,  s k in  a n d /o r  e y e  c o n ta c t

S y m p t o m s  I r r i t a t io n  e y e s , s k in ,  n o s e , th r o a t ;  d iz z in e s s ,  e x c it e m e n t ,  d r o w s in e s s , in c o o r d in a t io n .
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m - X y l e n e  C A S :  1 0 8 - 3 8 - 3  ( N P G )  P a g e  2  o f  2

s ta g g e r in g  g a it ;  c o m e a l  v a c u o l iz a t io n ;  a n o r e x ia ,  n a u s e a , v o m i t in g ,  a b d o m in a l  p a in ;  d e r m a t i t is

T a r g e t  O r g a n s  E y e s ,  s k in ,  r e s p i r a t o r y  s y s te m , c e n t r a l  n e r v o u s  s y s te m , g a s t r o in te s t in a l  t r a c t ,  b lo o d ,

l i v e r ,  k id n e y s

See also: TNTRODUCTTON
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o - X y l e n e  C A S :  9 5 - 4 7 - 6  ( N P G )

/M S D S /N IO S H /N P G /N P G D 0668 .H TM  (3 hits)

P a g e  1 o f  2

NIOSH Pocket Guide to Chemical Hazards
o - « X y le n e » C A S  9 5 - 4 7 - 6

C,H4(CH3)2 RTECS ZE2450000

Synonyms & Trade Names
1,2-Dimethylbenzene; o rtho-«X ylene» ; o-Xylol

DOT ID & Guide
1307 130

Exposure
Limits

NIOSH REL: TWA 100 ppm (435 mg/m© ST 150 ppm (655 mg/m©

OSHA PELf: TWA 100 ppm (435 mg/m©

IDLH 900 ppm Conversion 1 ppm = 4.34 mg/m"

Physical Description
Colorless liquid with an aromatic odor.

MW: 106.2 BP: 292°F FRZ: -13°F Sol; 0.02%
VP: 7 mmHg IP: 8.56 eV Sp.Gr: 0.88
Fl.P: 90°F UEL: 6.7% LEL: 0.9%

Class IC Flammable Liquid: Fl.P. at or above 73°F and below 100°F.
Incompatibilities & Reactivities
Strong oxidizers, strong acids

Measurement Methods
NIOSH 1501, 3800; OSHA 1002

Personal Protection & Sanitation
Skin; Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When wet (flammable) 
Change: No recommendation

First Aid (See procedures)
Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breathing: Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH/OSHA
Up to 900 ppm: (APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*/(APF 
= 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*/(APF = 10) Any 
supplied-air respirator*/(APF = 50) Any self-contained breathing apparatus with a full facepiece 
Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) Any 
self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing 
apparatus

E x p o s u r e  R o u t e s  in h a la t io n ,  s k in  a b s o r p t io n ,  in g e s t io n ,  s k in  a n d /o r  e y e  c o n ta c t

S y m p t o m s  I r r i t a t io n  e y e s , s k in ,  n o s e , th r o a t ;  d iz z in e s s ,  e x c it e m e n t ,  d r o w s in e s s , in c o o r d in a t io n ,
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o - X y l e n e  C A S :  9 5 - 4 7 - 6  ( N P G )  P a g e  2  o f  2

s ta g g e r in g  g a it ;  c o m e a l  v a c u o l iz a t io n ;  a n o r e x ia ,  n a u s e a , v o m i t in g ,  a b d o m in a l  p a in ;  d e r m a t i t is

T a r g e t  O r g a n s  E y e s ,  s k in ,  r e s p i r a t o r y  s y s te m , c e n t r a l  n e r v o u s  s y s te m , g a s t r o in te s t in a l  t r a c t ,  b lo o d ,

l i v e r ,  k id n e y s

S e e  a ls o :  I N T R O D U C T I O N
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P - X y l e n e  C A S :  1 0 6 - 4 2 - 3  ( N P G )

/M S D S /N 10S H /N P G /N P G D 0670.H TM  (3 hits)

P a g e  1 o f 2

NIOSH Pocket Guide to Chemical Hazards
P " « X y le n e » C A S  1 0 6 - 4 2 - 3

C6H4(CH3>2 RTECS ZE2625000

Synonyms & Trade Names
1,4-Dimethylbenzene; para-«X ylene» ; p-Xylol

DOT ID & Guide
1307 130

Exposure
Limits

NIOSH REL; TWA 100 ppm (435 mg/m^) ST 150 ppm (655 mg/m^)

OSHA PELf: TWA 100 ppm (435 mg/m^)

IDLH 900 ppm Conversion 1 ppm = 4.41 mg/m

Physical Description
Colorless liquid with an aromatic odor. [Note: A solid below 56°F.]
MW: 106.2 BP:281°F FRZ: 56°F Sol: 0.02%
VP: 9 mmHg IP: 8.44 eV Sp.Gr: 0.86
Fl.P: 81°F UEL: 7.0% LEL: 1.1%

Class IC Flammable Liquid: Fl.P. at or above 73°F and below 100°F.
Incompatibilities & Reactivities
Strong oxidizers, strong acids

Measurement Methods
NIOSH 1501, 3800; OSHA 1002

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When wet (flammable) 
Change: No recommendation

First Aid (See procedures)
Eye: Irrigate immediately 
Skin: Soap wash promptly 
Breathing: Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH/OSHA
Up to 900 ppm: (APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s)*/(APF 
= 25) Any powered, air-purifying respirator with organic vapor cartridge(s)*/(APF = 10) Any 
supplied-air respirator*/(APF = 50) Any self-contained breathing apparatus with a foil facepiece 
Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) Any 
self-contained breathing apparatus that has a foil facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a foil facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, foll-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister/Any appropriate escape-type, self-contained breathing 
apparatus

E x p o s u r e  R o u t e s  in h a la t io n ,  s k in  a b s o r p t io n ,  in g e s t io n ,  s k in  a n d /o r  e y e  c o n ta c t

S y m p t o m s  I r r i t a t i o n  e y e s , s k in , n o s e , th r o a t ;  d iz z in e s s ,  e x c it e m e n t ,  d ro w s in e s s ,  in c o o r d in a t io n .
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s ta g g e r in g  g a it ;  c o m e a l  v a c u o l iz a t io n ;  a n o r e x ia ,  n a u s e a , v o m i t in g ,  a b d o m in a l  p a in ;  d e r m a t i t is

T a r g e t  O r g a n s  E y e s ,  s k in ,  r e s p ir a t o r y  s y s te m , c e n t r a l  n e r v o u s  s y s te m , g a s t r o in te s t in a l  t r a c t ,  b lo o d ,

l i v e r ,  k id n e y s

S e e  a ls o :  I N T R O D U C T I O N

dtSearch 6.22 (6366)
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C o a l  t a r  p i t c h  v o la t i le s  C A S :  6 5 9 9 6 - 9 3 - 2  ( N P G )

/M S D S /N IO S H /N P G /N P G D 0145 .H TM  (10 hits)

P a g e  1 o f  2

NIOSH Pocket Guide to Chemical Hazards
« C o a l»  « t a r »  pitch volatiles CAS 65996-93-2

RTECS GF8655000
Synonyms & Trade Names
Synonyms vary depending upon the specific compound (e.g., pyrene, 
phenanthrene, acridine, chrysene, anthracene & benzo(a)pyrene). [Note; 
NIOSH considers « c o a l »  « t a r » ,  « c o a l »  « t a r »  pitch, and 
creosote to be « c o a l »  « t a r »  products.]

DOT ID & Guide

Exposure
Limits

NIOSH REL: Ca TWA 0.1 mg/m^ (cyclohexane-extractable fraction) See 
Appendix A See Appendix C

OSHA PEL: TWA 0.2 mg/m (benzene-soluble fraction) [1910.1002] See

IDLH Ca [80 mg/m^] Conversion

Physical Description
Black or dark-brown amorphous residue.

Properties vary 
depending upon the 
specific compound.

Combustible Solids

Incompatibilities & Reactivities
Strong oxidizers

Measurement Methods
OSHA 58

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: Daily 
Remove; No recommendation 
Change: Daily

First Aid (See procedures)
Eye; Irrigate immediately 
Skin; Soap wash immediately 
Breathing; Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH
At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration: 
(APF = 10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a 
pressure-demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has 
a full facepiece and is operated in a pressure-demand or other positive-pressure mode in combination 
with an auxiliary self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister having a high-efficiency particulate filter/Any appropriate

h t t p ; / /w w w .s e t o n r e s o u r c e c e n t e r .c o m /d t S e a r c h /d t is a p i6 .d l l? c m d = g e t d o c & D o c ld = 1 4 8 & ln d e ... 8 / 1 2 / 2 0 0 4
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escape-type, self-contained breathing apparatus

C o a l  t a r  p i t c h  v o la t i le s  C A S :  6 5 9 9 6 - 9 3 - 2  ( N P G )  P a g e  2  o f  2

Exposure Routes inhalation, skin and/or eye contact

Symptoms Dermatitis, bronchitis, [potential occupational carcinogen]

Target Organs respiratory system, skin, bladder, kidneys 

Cancer Site [lung, kidney & skin cancer]

See also: INTRODUCTION

dtSearch 6.22 (6366)
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N a p h t h a le n e  C A S :  9 1 - 2 0 - 3  ( N P G )

/M S D S /N IO S H /N P G /N P G D 0439 .H TM  (2 hits)

P a g e  1 o f  2

VIOSH Pocket Guide to Chemical Hazards
« N  aphthalene» CAS 91-20-3

CioHs RTECS QJ0525000

Synonyms & Trade Names
Naphthalin, Tar camphor, White tar

DOT ID & Guide
1334 133 (crude or 
refined)
2304 133 (molten)

Exposure
Limits

NIOSH REL: TWA 10 ppm (50 mg/m^) ST 15 ppm (75 mg/m^)

OSHA PELf: TWA 10 ppm (50 mg/m^)

IDLH 250 ppm Conversion 1 ppm = 5.24 mg/m-

Physical Description
Colorless to brown solid with an odor of mothballs. [Note: Shipped as a molten solid.]
MW: 128.2 BP: 424°F MET: 176°F Sol: 0.003%
VP: 0.08 mmHg IP: 8.12 eV Sp.Gr: 1.15
Fl.P: 174°F UEL: 5.9% LEL: 0.9%
Combustible Solid, but will take some effort to ignite.

Incompatibilities & Reactivities
Strong oxidizers, chromic anhydride

Measurement Methods
NIOSH 1501; OSHA 35

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin: When contaminated 
Remove: When wet or contaminated 
Change: Daily

First Aid (See procedures)
Eye: Irrigate immediately
Skin; Molten flush immediately/solid-liquid soap
wash promptly
Breathing: Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH/OSHA
Up to too ppm: (APF = 10) Any chemical cartridge respirator with organic vapor cartridge(s) in 
combination with a dust and mist filter*/(APF =10) Any supplied-air respirator*
Up to 250 ppm: (APF = 25) Any supplied-air respirator operated in a continuous-flow mode*/(APF = 
50) Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s) in 
combination with a high-efficiency particulate filter/(APF = 25) Any powered, air-purifying 
respirator with organic vapor cartridge(s) in combination with a dust and mist filter*/(APF = 50) Any 
self-contained breathing apparatus with a full facepiece/(APF = 50) Any supplied-air respirator with a 
full facepiece
Emergency or plaimed entry into unknown concentrations or IDLH conditions: (APF = 10,000) Any 
self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary

h ttr ) :/ /w w w .s e tn n re s m irn e r ,f !n tp r  p.nm /HtSppirf'li/rltionrviA  H119pmrl=fTf>trlr>r-VrTVr>^-T/l=/i/io o / i  a nc\f\A



self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister having a high-efficiency particulate filter/Any appropriate 
escape-type, self-contained breathing apparatus

N a p h t h a le n e  C A S :  9 1 - 2 0 - 3  ( N P G )  P a g e  2  o f  2

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

Symptoms Irritation eyes; headache, confusion, excitement, malaise (vague feeling of discomfort); 
nausea, vomiting, abdominal pain; irritation bladder; profuse sweating; jaundice; hematuria (blood in 
the urine), renal shutdown; dermatitis, optical neuritis, comeal damage

Target Organs Eyes, skin, blood, liver, kidneys, central nervous system

See also: INTRODUCTION
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N i t r i c  a c id  C A S ;  7 6 9 7 - 3 7 - 2  ( N P G )

/M S D S /N 1O S H /N P G /N PG D 0447.H TM  (15 hits)

P a g e  1 o f  2

NIOSH Pocket Guide to Chemical Hazards
« N itr ic »  « a c i d » CAS 7697-37-2

HNO^ RTECS QU5775000

Synonyms & Trade Names
Aqua fortis, Engravers « a c i d » ,  Hydrogen nitrate, Red fuming « n i t r i c »  
« a c i d »  (RENA), White fuming « n i t r i c »  « a c i d »  (WFNA)

DOT ID & Guide
1760 154 (</=40% 
« a c i d » )
2031 157 (>40% 
« a c i d » )
2032 157 (fuming)

Exposure
Limits

NIOSH REL: TWA 2 ppm (5 mg/m ) ST 4 ppm (10 mg/m )

OSHA PELf: TWA 2 ppm (5 mg/m^)

IDLH 25 ppm Conversion 1 ppm = 2.58 mg/m

Physical Description
Colorless, yellow, or red, fuming liquid with an acrid, suffocating odor. [Note: Often used in an 
aqueous solution. Fuming « n i t r i c »  « a c i d »  is concentrated « n i t r i c »  « a c i d »  that contains 
dissolved nitrogen dioxide.]
MW: 63.0 BP: 181°F FRZ: -44°F Sol: Miscible
VP: 48 mmHg IP; 11.95 eV Sp.Gr(77°F): 1.50
Fl.P: NA UEL: NA LEL: NA
Noncombustible Liquid, but increases the flammability of combustible materials.

Incompatibilities & Reactivities
Combustible materials, metallic powders, hydrogen sulfide, carbides, alcohols [Note: Reacts with 
water to produce heat. Corrosive to m e t a l s . ] _______

Measurement Methods
NIOSH 7903; OSHA 1D165SG

Personal Protection & Sanitation
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contaminated
Remove: When wet or contaminated
Change; No recommendation
Provide; Eyewash (pH<2.5), Quick drench
(pH<2.5)

First Aid (See procedures)
Eye; Irrigate immediately 
Skin: Water flush immediately 
Breathing: Respiratory support 
Swallow; Medical attention immediately

Respirator Recommendations NIOSH/OSHA
Up to 25 ppm: (APF = 25) Any supplied-air respirator operated in a continuous-flow mode*/(APF = 
50) Any chemical cartridge respirator with a full facepiece and cartridge(s) providing protection 
against the compound of concem^/(APF = 50) Any air-purifying, full-facepiece respirator (gas mask) 
with a chin-style, front- or back-mounted canister providing protection against the compound of
concem/’/(APF = 50) Any self-contained breathing apparatus with a full facepiece/(APF = 50) Any
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supplied-air respirator with a full facepiece
Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) Any 
self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted canister providing protection against the compound of concern^/Any appropriate 
escape-type, self-contained breathing apparatus

Nitric acid CAS: 7697-37-2 (NPG) Page 2 of 2

Exposure Routes inhalation, ingestion, skin and/or eye contact

Symptoms Irritation eyes, skin, mucous membrane; delayed pulmonary edema, pneumonitis, 
bronchitis; dental erosion

Target Organs Eyes, skin, respiratory system, teeth

See also: INTRODUCTION
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/M S D S /N IO S H /N P G /N P G D 0493 .H T M  (3 hits)

Phenol CAS: 108-95-2 (NPG) Page 1 of 2

N I O S H  P o c k e t  G u i d e  t o  C h e m i c a l  H a z a r d s

« P h e n o l »
CAS 108-95-2

C^HsOH RTECS SJ3325000

Synonyms & Trade Names
Carbolic acid, Hydroxybenzene, Monohydroxybenzene, Phenyl alcohol, 
Phenyl hydroxide

DOT ID & Guide
1671 153 (solid) 
2312 153 (molten) 
2821 153 (solution)

Exposure
Limits

NIOSH REL: TWA 5 ppm (19 mg/m^) C 15.6 ppm (60 mg/m^) [15- 
minute] [skin]

OSHA PEL: TWA 5 ppm (19 mg/m ) [skin]

IDLH 250 ppm Conversion 1 ppm= 3.85 mg/m

Physical Description
Colorless to light-pink, crystalline solid with a sweet, acrid odor. [Note: « P h e n o l»  liquefies by 
mixing with about 8% water.]

MW: 94.1 BP: 359°F MET: 109°F Sol(77°F): 9%

VP: 0.4 mmHg IP: 8.50 eV Sp.Gr: 1.06
Fl.P: 175°F UEL: 8.6% LEL: 1.8%

Combustible Solid

Incompatibilities & Reactivities
Strong oxidizers, calcium hypochlorite, aluminum chloride, acids

Measurement Methods
NIOSH 2546; OSHA 32

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes; Prevent eye contact 
Wash skin: When contaminated 
Remove; When wet or contaminated 
Change: Daily
Provide: Eyewash, Quick drench

First Aid (See procedures)
Eye: Irrigate immediately 
Skin; Soap wash immediately 
Breathing: Respiratory support 
Swallow; Medical attention immediately

Respirator Recommendations NIOSH/OSHA
Up to 50 ppm: (APF =10) Any chemical cartridge respirator with organic vapor cartridge(s) in 
combination with a dust and mist filter/(APF = 10) Any supplied-air respirator 
Up to 125 ppm: (APF = 25) Any supplied-air respirator operated in a continuous-flow mode/(APF = 
25) Any powered, air-purifying respirator with organic vapor cartridge(s) in combination with a dust 
and mist filter
Up to 250 ppm: (APF = 50) Any chemical cartridge respirator with a full facepiece and organic vapor 
cartridge(s) in combination with a high-efficiency particulate filter/(APF = 50) Any air-purifying, 
full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister 
having a high-efficiency particulate filter/(APF = 50) Any powered, air-purifying respirator with a 
tight-fitting facepiece and organic vapor cartridge(s) in combination with a high-efficiency particulate
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http://www.setonresourcecenter.com/dtSearch/dtisapi6.dll?cmd=getdoc&DocId=496&Inde


filter/(APF = 50) Any self-contained breathing apparatus with a fhll facepiece/(APF = 50) Any 
supplied-air respirator with a full facepiece
Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) Any 
self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted organic vapor canister having a high-efficiency particulate filter/Any appropriate 
escape-type, self-contained breathing apparatus

Phenol CAS: 108-95-2 (NPG) Page 2 of 2

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

Symptoms Irritation eyes, nose, throat; anorexia, weight loss; lassitude (weakness, exhaustion), 
muscle ache, pain; dark urine; cyanosis; liver, kidney damage; skin bums; dermatitis; ochronosis; 
tremor, convulsions, twitching

Target Organs Eyes, skin, respiratory system, liver, kidneys

See also; TNTRODUCTTON

dtSearch 6.22 (6366)
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Hydrogen cyanide CAS: 74-90-8 (NPG) 

/M S D S /N IO S H /N P G /N P G D 0333 .H T M  (4 hits)

Page 1 of 2

N I O S H  P o c k e t  G u i d e  t o  C h e m i c a l  H a z a r d s

« H y d r o g e n »  « c y a n id e » CAS 74-90-8

HCN RTECS MW6825000
Synonyms & Trade Names
Formonitrile, Hydrocyanic acid, Prussic acid

DOT ID & Guide
1051 117 (>20% 
solution)
1051 117 (anhydrous) 
1613 154 (</=20% 
solution)

Exposure
Limits

NIOSH REL: ST 4.7 ppm (5 mg/m^) [skin]

OSHA PELf: TWA 10 ppm (11 mg/m^) [skin]

IDLH 50 ppm Conversion 1 ppm= 1.10 mg/m

Physical Description
Colorless or pale-blue liquid or gas (above 78°F) with a bitter, almond-like odor. [Note: Often used as 
a 96% solution in water.]

MW: 27.0 BP: 78°F (96%) FRZ: 7°F (96%) Sol: Miscible
VP: 630 mmHg IP: 13.60 eV Sp.Gr: 0.69
Fl.P: 0°F (96%) UEL: 40.0% LEL: 5.6%
Class lA Flammable Liquid Flammable Gas

Incompatibilities & Reactivities
Amines, oxidizers, acids, sodium hydroxide, calcium hydroxide, sodium carbonate, caustics, 
ammonia [Note: Can polymerize at 122-140°F.]

Measurement Methods
NIOSH 6010

Personal Protection & Sanitation
Skin: Prevent skin contact 
Eyes: Prevent eye contact 
Wash skin; When contaminated 
Remove: When wet (flammable) 
Change: No recommendation 
Provide; Eyewash, Quick drench

First Aid (See procedures)
Eye: Irrigate immediately 
Skin: Water flush immediately 
Breathing: Respiratory support 
Swallow: Medical attention immediately

Respirator Recommendations NIOSH
Up to 47 ppm: (APF = 10) Any supplied-air respirator
Up to 50 ppm: (APF = 25) Any supplied-air respirator operated in a continuous-flow mode/(APF = 
50) Any self-contained breathing apparatus with a full facepiece/(APF = 50) Any supplied-air 
respirator with a full facepiece
Emergency or planned entry into unknown concentrations or IDLH conditions: (APF = 10,000) Any 
self-contained breathing apparatus that has a fiill facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary
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I
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Hydrogen cyanide CAS: 74-90-8 (NPG) Page 2 of 2

self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or 
back-mounted canister providing protection against the compound of concern/Any appropriate 
escape-type, self-contained breathing apparatus

Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact

Symptoms Asphyxia; lassitude (weakness, exhaustion), headache, confusion; nausea, vomiting; 
increased rate and depth of respiration or respiration slow and gasping; thyroid, blood changes

Target Organs central nervous system, cardiovascular system, thyroid, blood

See also: INTRODUCTION
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/M S D S /N IO S H /N P G /N P G D 0337 .H T M  (5 hits)

Hydrogen sulfide CAS; 7783-06-4 (NPG) Page 1 of 2

N I O S H  P o c k e t  G u i d e  t o  C h e m i c a l  H a z a r d s

« H y d r o g e n »  « s u l f i d e » CAS 7783-06-4

H 2S RTECS MXl 225000

Syuouyms & Trade Names
Hydrosulfuric acid. Sewer gas, Sulfuretted « h y d ro g e n »

DOT ID & Guide
1053 117

Exposure
Limits

NIOSH REL; C 10 ppm (15 mg/m© [10-minute]

OSHA PELf: C 20 ppm 50 ppm [10-minute maximum peak]

IDLH 100 ppm Conversion 1 ppm = 1.40 mg/m

Physical Description
Colorless gas with a strong odor of rotten eggs. [Note: Sense of smell becomes rapidly fatigued & can 
NOT be relied upon to warn of the continuous presence of H2S. Shipped as a liquefied compressed
gas.]

MW: 34.1 BP: -77°F FRZ: -122°F Sol: 0.4%
VP: 17.6 atm IP: 10.46 eV RGasD: 1.19
Fl.P: NA (Gas) UEL: 44.0% LEL: 4.0%

Flammable Gas

Incompatibilities & Reactivities
Strong oxidizers, strong nitric acid, metals

Measurement Methods
NIOSH 6013; OSHA ID141

Personal Protection & Sanitation
Skin: Frostbite 
Eyes: Frostbite
Wash skin: No recommendation 
Remove: When wet (flammable) 
Change; No recommendation 
Provide: Frostbite

First Aid (See procedures) 
Eye: Frostbite 
Skin: Frostbite
Breathing; Respiratory support

Respirator Recommendations NIOSH
Up to 100 ppm: (APF = 25) Any powered, air-purifying respirator with cartridge(s) providing 
protection against the compound of concem/(APF = 50) Any air-purifying, fiill-facepiece respirator 
(gas mask) with a chin-style, front- or back-mounted canister providing protection against the 
compound of concem/(APF = 10) Any supplied-air respirator*/(APF = 50) Any self-contained 
breathing apparatus with a full facepiece
Emergency or planned entry into unknown concentrations or IDLH conditions; (APF = 10,000) Any 
self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or 
other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full facepiece and 
is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or
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back-mounted canister providing protection against the compound of concern/Any appropriate 
escape-type, self-contained breathing apparatus

Hydrogen sulfide CAS; 7783-06-4 (NPG) Page 2 of 2

Exposure Routes inhalation, skin and/or eye contact

Symptoms Irritation eyes, respiratory system; apnea, coma, convulsions; conjunctivitis, eye pain, 
lacrimation (discharge of tears), photophobia (abnormal visual intolerance to light), comeal 
vesiculation; dizziness, headache, lassitude (weakness, exhaustion), irritability, insomnia; 
gastrointestinal disturbance; liquid: frostbite

Target Organs Eyes, respiratory system, central nervous system

See also: INTRODUCTION

dtSearch 6.22 (6366)
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MATERIAL SAFETY DATA SHEET: SIMPLE GREEN*

I. PRODUCT & COMPANY INFORMATION

PRODUCT NAME: SIMPLE GREEN® CLEANER / DEGREASER I  DEODORIZER Page 1 of 4

Version No. 1007 
Issue Date: January, 2002

COMPANY NAME: SUNSHINE MAKERS, INC.
15922 Pacific Coast Highway 
Huntington Harbour, CA 92649 USA 
Telephone: 800-228-0709 • 562-795-6000 
Fax; 562-592-3034 
Website: www.sinnplegreen.com

For 24-hour emergency, call Chem-Tel, Inc.; 800-255-3924

USE OF PRODUCT: An all purpose cleaner and degreaser used undiluted or diluted in water for direct, spray, 
and dip tank procedures.

II. INGREDIENT INFORMATION

The only ingredient of Simple Green® with established exposure limits is undiluted 2-butoxyethanol (<6%) (Butyl 
Cellosolve: CAS No. 111-76-2): the OSHA PEL and ACGIH TLV is 25 ppm (skin). Note, however, that Butvl Cellosolve 
is only one of the raw material ingredients that undergo processing and dilution during the manufacture of Simple Green®. 
Upon completion of the manufacturing process. Simple Green® does not possess the occupational health risks 
associated with exposure to undiluted Butyl Cellosolve. Verification of this is contained in the independent test results 
detailed under “Toxicological Information” on Page 3 of this MSDS.

The Butyl Cellosolve in Simple Green® is part of a chemical category (glycol ethers) regulated by the Emergency 
Planning and Community Right-to-Know Act (SARA, Title III, section 313); therefore, a reporting requirement exists. 
Based upon chemical analysis. Simple Green® contains no known EPA priority pollutants, heavy metals, or chemicals 
listed under RCRA. CERCLA. or CWA. Analysis bv TCLP (Toxicity Characteristic Leaching Procedure) according to

All components of Simple Green® are listed on the TSCA Chemical Substance Inventory.

III. HAZARDS IDENTIFICATION

UN Number:
Dangerous Goods Class;

Not required 
Nonhazardous

Health = 1‘ 
Fire = 0

Reactivity = 0
Special = 0

Rating Scale
0 = minimal 1 = slight
2 = moderate 3 = serious
4 = severe

*Mild eye irritant, non-mutagenic and non-carcinogenic. None of the ingredients in Simpie Green® are reguiated or 
listed as potential cancer agents by Federal OSHA, NTP, or lARC.

http://www.sinnplegreen.com
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__________________________________ IV. FIRST AID MEASURES__________________________________

SYMPTOMS OF OVEREXPOSURE AND FIRST AID TREATMENT
Eye contact: Reddening may develop. Immediately rinse the eye with large quantities of cool water; continue 10-

15 minutes or until the material has been removed; be sure to remove contact lenses, if present, and 
to lift upper and lower lids during rinsing. Get medical attention if irritation persists.

Skin contact: Minimal effects, if any; rinse skin with water, rinse shoes and launder clothing before reuse.
Reversible reddening may occur in some dermal-sensitive users; thoroughly rinse area and get 
medical attention if reaction persists.

Swallowing: Essentially non-toxic. Give several glasses of water to dilute; do not induce vomiting. If stomach
upset occurs, consult physician.

Inhalation: Non-toxic. Exposures to concentrate-mist may cause mild irritation of nasal passages or throat;
remove to fresh air. Get medical attention if irritation persists.

V. FIRE FIGHTING MEASURES

Simple Green® is stable, not flammable, and will not burn.

Flash Point/Auto-Ignition: Not flammable.
Flammability Limits: Not flammable.
Extinguishing Media: Not flammable/nonexplosive. No special procedures required.
Special Fire Fighting Procedures: None required.

VI. ACCIDENTAL RELEASE MEASURES
Recover usable material by convenient method; residual may be removed by wipe or wet mop. If necessary, 
unrecoverable material may be washed to drain with large quantities of water.

VII. HANDLING, STORAGE & TRANSPORT INFORMATION
No special precautions are required. This product is non-hazardous for storage and transport according to the U.S. 
Department of Transportation Regulations. Simple Green® requires no special labeling or placarding to meet U.S. 
Department of Transportation requirements.

______ UN Number: Not required_____________________________ Dangerous Goods Class: Non-hazardous_____
________________________________ Vlll. EXPOSURE CONTROLS__________________________
Exposure Limits: The Simple Green® formulation presents no health hazards to the user when used according to label 

directions for its intended purposes. Mild skin and eye irritation is possible (please see Eye contact and Skin 
contact in Section IV.).

Ventilation: No special ventilation is required during use.

Human Health Effects or Risks from Exposure: Adverse effects on human health are not expected from Simple 
Green®, based upon twenty years of use without reported adverse health incidence in diverse population groups, 
including extensive use by inmates of U.S. Federal prisons in cleaning operations.

Simple Green® is a mild eye irritant; mucous membranes may become irritated by concentrate-mist.

Simple Green® is not likely to irritate the skin in the majority of users. Repeated daily application to the skin without 
rinsing, or continuous contact of Simple Green® on the skin may lead to temporary, but reversible, irritation.

Medical Conditions Aggravated by Exposure: No aggravation of existing medical conditions is expected; dermal 
sensitive users may react to dermal contact by Simple Green®.
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IX. PERSONAL PROTECTION

Precautionary Measures; No special requirements under normal use conditions.

Eye Protection: Caution, including reasonable eye protection, should always be used to
avoid eye contact where splashing may occur.

Skin Protection; No special precautions required; rinse completely from skin after contact.

Respiratory Protection; No special precautions required.

Work and Hygienic Practices: No special requirements. Wash or rinse hands before touching eyes or contact lenses.

X. PHYSICAL AND CHEMICAL PROPERTIES

Appearance/odor: Translucent green liquid with characteristic sassafras odor.
Specific Gravity: 1.0257 Vapor Pressure: 17 mm Hg @ 20 °C; 22 mm Hg @ 25 °C
pH of concentrate: 9.5 Vapor Density: 1.3 (air = 1)
Evaporation: >1 (butyl acetate = 1) Density: 8.5 Ibs./gallon
Boiiing Point: 110'C (231 °F)
Freezing Point: -9 °C (16 °F) If product freezes, it will reconstitute without loss of efficacy when brought back to

room temperature and agitated.
VOC Composite Partial Pressure; 0.006 mm Hg @ 20 °C
Volatile Organic Compounds (VOCs); 7.96 g/L per ASTM Method 3960-90. Per California AQMD’s VOC test method, 
product must be diluted at least 2 parts of water to 1 part Simple Green® in order to meet SCAQMD Rule 1171 & Rule 
1122 and BAAQMD Regulation 8-16 VOC requirements for solvent cleaning operations.
Water Solubility: Completely soluble in water. The higher salt concentrations in marine ecosystems will lead to 
complexes with Simple Green® that may become visible at ratios above one part Simple Green® to 99 parts seawater. 
Ash Content: At 600 °F: 1.86% by weight.
Nutrient Content: Nitrogen: <1.0% by weight (fusion and qualitative test for ammonia).

Phosphorus: 0.3% by formula.
Sulfur: 0.6% by weight (barium chloride precipitation method).

Detection: Simple Green® has a characteristic sassafras odor that is not indicative of any hazardous situation.

____________ __________ XL STABILITY AND REACTIVITY INFORMATION_______________________

Nonreactive. Simple Green® is stable, even under fire conditions, and will not react with water or oxidizers. Hazardous 
polymerization will not occur.

XII. TOXICOLOGICAL INFORMATION

Npnhuman l oxiclty  
Acute Mortality Studies:

Oral LDjj (rat): >5.0 g/kg body weight // Dermal LDĝ  (rabbit): >2.0 g/kg body weight
Dermal Irritation: Only mild, but reversible, irritation was found in a standard 72-hr test on rabbits. A value of 0.2 

(non-irritating) was found on a scale of 8.

Eye Irritation: With or without rinsing with water, the irritation scores in rabbits at 24 hours did not exceed 15 (mild 
irritant) on a scale of 110.

Subchronic dermal effects: No adverse effects, except reversible dermal irritation, were found in rabbits exposed 
to Simple Green® (up to 2.0 g/kg/day for 13 weeks) applied to the skin of 25 males and 25 females. Only female body 
weight gain was affected. Detailed microscopic examination of all major tissues showed no adverse changes.

Fertility Assessment by Continuous Breeding; The Simple Green® formulation had no adverse effect on fertility and 
reproduction in CD-I mice with continuous administration for 18 weeks, and had no adverse effect on the reproductive 
performance of their offspring.
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XIII. BIODEGRADABILITY AND ENVIRONMENTAL TOXICITY INFORMATION

Biodegradability:
Simple Green® is readily decomposed by naturally occurring microorganisms. The biological oxygen demand (BOD), as a 
percentage of the chemical oxygen demand (COD), after 4, 7, and 11 days was 56%, 60%, and 70%, respectively. Per 
OECD Closed Bottle Test, Simple Green® meets OECD and EPA recommendations for ready biodegradability.
In a standard biodegradation test with soils from three different countries. Butyl Cellosolve reached 50% degradation in 6 
to 23 days, depending upon soil type, and exceeded the rate of degradation for glucose which was used as a control for 
comparison.
Environmental Toxicity Information:
Simple Green® is considered practically non-toxic per EPA’s aquatic toxicity scale. Simple Green® is non-iethal to any of 
the marine and estuarine test animals listed in the following table at concentrations below 200 mg/L (0.02%). This table 
shows the Simple Green® concentrations that are likely to be lethal to 50% of the exposed organisms.

LCsoJLn mg/L (ppm)
aS-hoiir 96-hniir

Marine Fish;
Mud minnow (Fundulus heteroclitus) 1690 1574
Whitebait (G a laxias m acu la tus) 210 210
Marine/Estuarine Invertebrates:
Brine Shrimp (A rtem ia $alina) 610 399
Grass Shrimp (Palaem onetes pugio) 270 220
Green-lipped Mussel (Perna canaliculus) 220 220
Mud Snail (P otam opyrgus estuarinus) 410 350

XIV. DISPOSAL CONSIDERATIONS

Simple Green® is fully water soluble and biodegradable and will not harm sewage-treatment microorganisms if disposal 
by sewer or drain is necessary. Dispose of in accordance with all applicable local, state, and federal laws.

XV. OTHER INFORMATION

Containers: Simple Green® residues can be completely removed by rinsing with water; the container may be
recycled or applied to other uses.

Electrical Wiring Polyimide insulated wiring is not affected by exposure to Simple Green®. After immersion in
Compatibility: Simple Green® for 14 days at 74°F, the 61 cm piece of polyimide insulated wire passed a one

minute dielectric proof test at 2500 volts (ASTM D-149).

Contact Point; Sunshine Makers, Inc., Research and Development Division: 562-795-6000.

*** NOTICE ***
All information appearing herein is based upon data obtained by the manufacturer and recognized technical 
sources. Judgments as to the suitability of information herein for purchaser’s purposes are necessarily 
purchaser’s responsibility. Therefore, although reasonable care has been taken in the preparation of this 
information, Sunshine Makers, Inc. or its distributors extends no warranties, makes no representations and 
assumes no responsibility as to the suitability of such information for application to purchaser’s intended 
purposes or for consequences of its use.
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S P I  S u p p lie s  D iv is io n  
S tru c tu re  P ro b e , In c .
P.O. Box 656 West Chester, PA 19381-0656 USA 
P h o n e : l-(610)-436-5400 F a x :  l-(610)-436-5755 
E - m a i l :  spi3spi0.2spi.com 
WWW: http://www.2spi.com 
Manufacturer's CAGE: 1P573
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M a te r ia l Safety D a ta  Sheet
SPI #01200-AB and #01200A-AB « A lc o n o x » ®  Powdered Detergent

Section  1: Id en tifica tio n

Date E f fe c tiv e .....................  May 25, 2000
(most recen t rev ision )

Ch’emical Name/Synonyms . .  . On Label: <<Alconox>>®

Chemical Family...................  Anionic powdered detergen t

Emergencies 
Contacting CHEMTREC:

24 Hour Emergency Use Only # 's . . .
Worldwide phone: 1-(703)-527-3887 
Worldwide FAX: 1-(703)-741-6090
T o ll- f re e  phone: 1-(800)-242-9300 USA only

Product or Trade Name... SPI #01200-AB and #01200A-AB 
«A lconox»®  Powdered Detergent

CAS # ........................................  Not app licab le

Chemical Formula.................  Not app licab le

Section 2 C om position

Component Name CAS # OSHA OSHA ACGIH ACGIH

No hazardous in g re d ien ts  in  <<Alconox>> Powdered Detergent as defined by 
the OSHA Standard and Hazardous Substance L is t 29 CFR 1910 Subpart Z.

NFPA Rating: Not known
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Section  3: H a z a rd  Iden tifica tion

Routes of en try
In h ala tio n ?  Yes 
Skin? No
Ingestion? Yes

Health Hazards (Acute and c h ro n ic ):
In h a la tio n  of powder may prove lo c a lly  i r r i t a t i n g  to  mucous membranes.
Ingestion  may cause discom fort and/or d ia rrh ea . Eye contact may prove
i r r i t a t i n g .

C arcinogenicity ;
NTP? No
lARC Monographs? No
OSHA Regulated? No

S ection 4: F irs t  A id  M easu res

Signs and Symptoms of Exposure;
Exposure may i r r i t a t e  mucous membranes. May cause sneezing.

Medical conditions g enerally  aggrivated  by exposure;
Not e s ta b lish e d . Unnecessary exposure to  th is  product or any 
in d u s tr ia l  chemical should be avoided. R esp ira to ry  conditions 
may be aggrivated  by powder i f  a i r  borne.

Emergency and F ir s t  Aid Procedures;

Eyes; Immediately flu sh  eyes with copious amounts of water fo r
minimum 15 m inutes. C all physic ian .

Skin; Flush with p len ty  of w ater.

Ingestion ; Drink la rge  q u a n titie s  of water or m ilk. Do not
induce vomiting. I f  vomiting occurs re -adm in iste r 
f lu id s .  See a physician  fo r discom fort.

S ection 5: F ire  F ig h tin g  M easu res

NFPA Rating; Not known 

Extinguishing Media

Suitable/N ot su ita b le :

SMALL FIRE: Use DRY chemical powder, water, foam, carbon dioxide 

LARGE FIRE: Use ex tinguish ing  media su ita b le  fo r the
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surrounding m a te ria ls .

Special f ir e f ig h tin g  procedures:
S elf-con ta ined  p o s itiv e  p ressu re  b reath ing  apparatus and p ro te c tiv e  
c lo th ing  should be worn when f ig h tin g  f i r e s  involving chemicals.

Unusual F ire/E xplosion Hazards: None

Hazardous thermal decomposition products: None known.

P ro tec tio n  of f i r e  f ig h te rs :  No sp ec ia l measures are requ ired .

Flammable Lim its:
LEL: No data 
UEL: No data

Section  6 : A cciden ta l R elease M easu res

Personal p recau tions: No sp ec ia l p recau tions

Environmental Precautions and Clean Up Methods:
M aterial' foams p ro fuse ly . Recover as much as p o ssib le  and flush  
remainder to  sewer. M aterial i s  biodegradable.

Section  7: H an d lin g  an d  S torage

M aterial should be s to red  in  a dry area to  prevent caking.

Section 8 : E x p o su re  C o n tro ls  an d  P e rso n a l P ro tec tio n

Engineering co n tro ls : Normal v e n ti la t io n  i s  normally requ ired
when handling or using th is  product. Avoid 
conditions th a t  could produce dusting .

Personal P ro tec tiv e  Equipment

R espiratory  system: Dust mask recommended but not requ ired .

Skin and body: Laboratory coat recommended but not requ ired .

Hands: Impervious gloves recommended

Eyes: Goggles are recommended, e sp e c ia lly  when handling so lu tio n s
ir re sp e c tiv e  of what they might be.

Other: Wash hands before ea tin g , d rink ing , or smoking.
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Section  9: P hysical an d  C hem ical P ro p e rtie s

Physical S ta te  and Appearance: White powder in te rsp e rse d  with cream
colored f lak es .

Odor: None

B oiling Point: Not app licab le

M elting Point: Not app licab le

Density (water = 1): Not applicable.

S o lu b ili ty : Appreciable, to  10% a t ambient cond itions.

O ctanol/w ater p a r t i t io n  c o e f f ic ie n t:  Not av a ilab le

pH: Not known

Flash P o in t: None

Flam m ability: Non-flammable

A uto ign ition  tem perature; Not app licab le

SPI Supplies - MSDS Safety - Alconox® Powdered Detergent Page 4 of 8

Section  10: S tab ility  a n d  R eactiv ity

Chemical S ta b i l i ty :  The product is  s ta b le

Hazardous polym erization: W ill not occur

C onditions to  Avoid: None

Hazardous Products o f D eposition: May re lease  CÔ  on burning.

Reactions w ith A ir and Water:
Does not re a c t with a i r ,  water or o ther common m a te ria ls .

S ection  11: Toxicological In fo rm a tio n

Summary: Not considered to  be to x ic  to  humans or anim als.

Skin E ffec ts : Can be lo c a lly  i r r i t a t i n g

Eye I r r i t a t io n :  Can be i r r i t a t i n g  to  the eyes

In h a la tio n : Dust can be i r r i t a t i n g  to  mucous membranes

S e n s itiz a tio n : Not known
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Chronic to x ic i ty :  There i s  no known e f fe c t  from the chronic exposure
to  th is  product.

SPI Supplies - MSDS Safety - Alconox® Powdered Detergent Page 5 of 8

Section 12: Ecological In fo rm a tio n

E xo tox ic ity : Not know but i t  i s  expected to  be low because the
m ate ria l i s  b iodegradable.

Environmental Fate; I t  i s  b iodegradable.

Bioacciim ulation; Not expected to  occur (because the m ateria l is
b io d eg rad ab le).

Section  13: D isposal C o n sid era tio n s

This m ate ria l is  NOT c la s s i f ie d  as a hazardous m ateria l by RCRA. Use 
only licen sed  tra n sp o r te rs  and perm itted  d isposa l f a c i l i t i e s  and conform 
to  a l l  law s.

Recycle to  process, i f  p o ss ib le .

Germany water c la s s : VCI WGK: No products were found.

Methods of d isp o sa l; waste of re sid u es ; contaminated packaging:

Waste must be disposed of in  accordance with fed e ra l, s ta te  and lo ca l 
environm ental co n tro l re g u la tio n s .

Section 14: T ra n s p o r t  In fo rm a tio n

Proper Shipping Name: Non-Regulated, No dangerous cargo

DOT Hazard C lass: Non-Regulated, No dangerous cargo

UN/NA ID: Non-Regulated, No dangerous cargo

Packing Group: Not A pplicable

Labels: Not Regulated

Marine P o llu tan t: No

NAER Guidebook: Not Regulated

DOT S ta tu s: Not Regulated

Land-Road/Railway:
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ADR/RID C lass; No dangerous cargo

S e a ;

IMDG Class: No dangerous cargo

A ir:

lATA-DGR Class; No dangerous cargo

SPI Supplies - MSDS Safety - Alconox® Powdered Detergent Page 6 of 8

Section 15: R eg u la to ry  In fo rm a tio n

TSCA: All components of th is  product are l i s t e d  on the TSCA 8(b)
inventory . I f  id e n t i f ie d  components of th is  product are l i s te d  
under the TSCA 12(b) Export N o tif ic a tio n  Rule, they w ill be l i s te d  
below.

TSCA 12(b) Component L is ted  under TSCA Section

SARA T itle  3: Section 313 Inform ation/Em issions Reporting (4 0  CFR 3 7 2 ) :  

Component Reporting Threshold

SARA-Section 311/312:

No components p resen t in  th is  product are sub jec t to  the repo rting  
requirem ents of th is  s ta tu te .

CERCLA Hazardous Substances and th e i r  Reportable Q u an tities:

Component Reportable Quantity

EU Regulations; Risk Phrases: This product i s  not c la s s i f ie d  according
to  the EU reg u la tio n s .

Safety Phrases: Not app licab le

Contains; Not app licab le

C a lifo rn ia  Prop. 65:
P roposition 65 req u ires  m anufacturers or d is tr ib u to rs  of consumer products 
in to  the S ta te  of C a lifo rn ia  to  provide a warning statem ent i f  the product 
contains in g red ien ts  fo r which the S ta te  has found to  cause cancer, b ir th  
defects or o ther reproductive harm. I f  th is  product contains an ing red ien t 
Li_sted by the S ta te  of C a lifo rn ia  to  cause cancer or reproductive to x ic ity , 
i t  w ill be l i s t e d  below:

done found

Section 16: O th e r  In fo rm a tio n

Disclaimer o f L ia b i l i ty :
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Caution! Do not use SPI Supplies products or m ateria ls  in  ap p lica tio n s  
involving im plantation  w ith in  the body; d ire c t  or in d ire c t contact with 
the blood pathway; contact with bone, t is s u e , t is s u e  f lu id , or blood; or 
prolonged contact with mucous membranes. Products o ffered  by SPI Supplies 
are  not designed or manufactured fo r use in  im plantation in  the human body 
or in  contact with in te rn a l  body f lu id s  or t is s u e s .  SPI Supplies w ill not 
provide to  customers making devices fo r such ap p lica tio n s  any no tice , 
c e r t i f ic a t io n ,  or inform ation necessary fo r such medical device use requ ired  
by US FDA (Food and Drug A dm inistration) reg u la tio n  or any other s ta tu te .
SPI Supplies and S truc tu re  Probe, Inc. make no rep resen ta tio n , promise, 
express warranty or im plied w arranty concerning the s u i ta b i l i ty  of these 
m a te ria ls  for use in  im plan tation  in  the human body or in  contact with 
in te rn a l  body tis s u e s  of f lu id s .
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The information and recommendations set forth above are taken from sources believed to be accurate as 
of the date hereof, however SPI Supplies and Structure Probe, Inc. make no warranty with respect to the 
accuracy of the information or the suitability of the recommendations, and assume no liability to any 
user thereof The information contained in this sheet does not constitute a hazard assessment and should 
not be used in place of the user's own assessment of work place risks as required by other health and 
safety legislation. Be aware of the Structure Probe, Inc. Copyright Policy. Structure Probe, Inc. grants a 
nonexclusive license to make unlimited copies of this safety sheet for internal use only. Quite obviously, 
this information would pertain only to this material when purchased from SPI Supplies as product from 
other sources, with other ingredients and impurity levels could have substantially different properties.

^ Question or Make a Comment

IQON-TJHE©; Order or Request a Quote

Return to:

• « A lconox»®  Powdered Detergent
• SPI Supplies MSDS Safety Sheets Table of Contents
• SPI Supplies Catalog Table of Contents
• SPI Supplies Home Page

FRIOny JUNE 08, 2001 
© Copyright 2000. By Structure Probe, Inc.

Contacting Structure Probe. Inc.
All rights reserved.

All trademarks and trade names are the property of their respective owners.

Worldwide Distributors. Representatives, and Agents
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METHANE GAS

NFPA RATING

LIQUID METHANE 

NFPA RATING
FLAMMABILITY

MATERIAL SAFETY 
DATA SHEET

Prepared to  U.S. O SH A, CM A, A N S I an d  C anad ian  W H M IS  S tandards  

PARTI W hat is the material and what do I need to know in an emergency?

CHEMICAL NAME: CLASS:

PRODUCT USE:

SUPPLIER/MANUFACTURER’S NAME 
ADDRESS:

BUSINESS PHONE: 
EMERGENCY PHONE: 

DATE OF PREPARATION: 
REVISION DATE:

1. PRODUCT IDENTIFICATION
M ETH A NE - C H 4, Gaseous  
M ETHANE - CH 4, Liquefied (Cryogenic)
D ocum ent Number: 001033
Fuel and for general analytic/synthetic chemical uses.
AIRGAS INC.
259 N. Radnor-Chester Road 
Suite 100 
Radnor, PA 19087-5283 

1-610-687-5253 
1-800-949-7937 
International: 423-479-0293 

May 12,1996 
January 3, 2001

2. COMPOSITION and INFORMATION ON INGREDIENTS
■ ,=i- ,,'iai . —.....
CHEMICAL NAME CAS# mole % EXPOSURE LIMITS IN AIR

ACGIH OSHA

TLV
ppm

STEL
ppm

PEL
ppm

STEL
ppm

IDLH
ppm

OTHER

Methane 74-82-8 > 99% There are no specific exposure limits for Methane. Methane is a simple; 
(SA). Oxygen levels should be maintained above 19.5%.

asphyxiant

Maximum Impurities < 1% None of the trace impurities in this product contribute significantly to the hazards 
associated with the product. All hazard information pertinent to this product has been 
provided in this Material Safety Data Sheet, per the requirements of the OSHA Hazard 
Communication Standard (29 CFR 1910.1200) and State equivalent standards.

NE = Not Established C = Ceiling Limit See Section 16 for Definitions of Terms Used
NOTE: Ail WHMIS required information is included. It is located in appropriate sections based on the ANSI Z400.1-1993 format.
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3 .  H A Z A R D  I D E N T I F I C A T I O N

EMERGENCY OVERVIEW: Methane is an odorless, colorless gas, or a colorless, odorless liquid in its
cryogenic form. Both the liquid and the gas pose a serious fire hazard when accidentally released. The liquid will 
rapidly boil to the gas at standard temperatures and pressures. As a gas, it will act as a simple asphyxiant and present 
a significant health hazard by displacing the oxygen in the atmosphere. The gas is lighter than air and may spread 
long distances. Distant ignition and flashback are possible. The liquefied gas can cause frostbite to any contaminated 
tissue. Flame or high temperature impinging on a localized area of the cylinder of Methane can cause the cylinder to 
rupture without activating the cylinder’s relief devices. Provide adequate fire protection during emergency response 
situations. Allow the released gas to dissipate in the atmosphere.

HAZARDOUS MATERIAL INFORMATION 
SYSTEM

HEALTH (BLUE)

FLAMMABILITY (rho)

REACTIVITY (YELLOW)

10-14% Oxygen: 

6-10% Oxygen: 

Below 6%:

PROTECTIVE EQUIPMENT B

SYMPTOMS OF OVEREXPOSURE BY ROUTE OF EXPOSURE:
The most significant route of overexposure for this gas is by 
inhalation. The following paragraphs describe symptoms of exposure 
by route of exposure.
INHALATION: High concentrations of this gas can cause an oxygen- 
deficient environment. Individuals breathing such an atmosphere may 
experience symptoms which include headaches, ringing in ears, 
dizziness, drowsiness, unconsciousness, nausea, vomiting, and 
depression of all the senses. Under some circumstances of 
overexposure, death may occur. The effects associated with various 
levels of oxygen are as follows:
CONCENTRATION SYMPTOMS OF EXPOSURE 
12-16% Oxygen: Breathing and pulse rate

increased, muscular coordination slightly 
disturbed.

Emotional upset, abnormal fatigue, 
disturbed respiration.
Nausea and vomiting, collapse or loss of 
consciousness.
Convulsive movements, possible 
respiratory collapse, and death.

OTHER POTENTIAL HEALTH EFFECTS: Contact with cryogenic 
liquid or rapidly expanding gases (which are released under high 
pressure) may cause frostbite. Symptoms of frostbite include change 
in skin color to white or grayish-yellow. The pain after contact with the liquid can quickly subside.

See Section 16 for Definition of Ratings 
HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lav Terms. Overexposure to Methane may 
cause the following health effects:
ACUTE: The most significant hazard associated with this gas is inhalation of oxygen-deficient atmospheres. Symptoms 
of oxygen deficiency include respiratory difficulty, headache, dizziness, and nausea. At high concentrations, 
unconsciousness or death may occur. Contact with cryogenic liquid or rapidly expanding gases may cause frostbite.
CHRONIC: There are currently no known adverse health effects associated with chronic exposure to Methane.
TARGET ORGANS: Respiratory system.

EYES RESHRATCR/ BCoy

I See
Sections i

See
Sections

For routine industrial applications

PART II W hat should I do if a hazardous situation occurs?

4. FIRST-AID MEASURES 
RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO METHANE 
WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum, Self-Contained 
Breathing Apparatus and Fire-Retardant Personal Protective equipment should be worn. 
Adequate fire protection must be provided during rescue situations.
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Remove victim(s) to fresh air as quickly as possible. Trained personnel should administer supplemental oxygen and/or 
cardio-pulmonary resuscitation, if necessary. Only trained personnel should administer supplemental oxygen.
In case of frostbite, place the frostbitten part in warm water. DO NOT USE HOT WATER. If warm water is not 
available, or is impractical to use, wrap the affected parts gently in blankets. Alternatively, if the fingers or hands are 
frostbitten, place the affected area in the armpit. Encourage victim to gently exercise the affected part while being 
warmed. Seek immediate medical attention. Victim(s) must be taken for medical attention. Rescuers should be taken 
for medical attention, if necessary. Take copy of label and MSDS to physician or other health professional with victim(s).

5. FIRE-FIGHTING MEASURES

4 .  F IR S T - A I D  M E A S U R E S  ( C o n t i n u e d )

METHANE GAS

NFPA RATING
FUMM ABILTTY

FLASH POINT tClosed Cupt:
-187°C (-306°F)

AUTOIGNITION TEMPERATURE: 
537°C (999°F)

volume. %):
Lower (LELt: 5.0%
Upper fUELL 15.0%

See Section 16 for Definition of 
Ratings

LIQUID METHANE

NFPA RATING
FLAMM ABIUTY

FIRE EXTINGUISHING MATERIALS: Extinguish fires of this gas by shutting off the source of the gas. Use water spray 
to cool fire-exposed containers, structures, and equipment.
UNUSUAL FIRE AND EXPLOSION HAZARDS: When involved in a fire, this gas will ignite and produce toxic gases 
including carbon monoxide and carbon dioxide. An extreme explosion hazard exists in areas in which the gas has been 
released, but the material has not yet ignited.
DANGER! Fires impinging (direct flame) on the outside surface of unprotected pressure storage vessels of Methane can 
be very dangerous and lead to container failure. The resulting fire and explosion can result in severe equipment damage 
and personnel injury or death over a large area around the vessel. For massive fires in large areas, use unmanned hose 
holder or monitor nozzles; if this is not possible, withdraw from area and allow fire to bum.
RESPONSE TO FIRE INVOLVING CRYOGEN: Cryogenic liquids can be particularly dangerous during fires because of 
their potential to rapidly freeze water. Careless use of water may cause heavy icing. Furthermore, relatively warm water 
greatly increases the evaporation rate of Methane. If large concentrations of Methane gas are present, the water vapor 
in the surrounding air will condense, creating a dense fog that may make it difficult to find fire exits or equipment. Liquid 
Methane, when exposed to the atmosphere, will produce a cloud of ice/fog in the air upon its release. A flammable 
mixture will exist within the vapor cloud and it is advisable that personnel keep well outside the area of visible moisture.

Explosion Sensitivity to Mechanical Impact: Not sensitive.
Explosion Sensitivity to Static Discharge: Static discharge may cause Methane to ignite explosively.

SPECIAL FIRE-FIGHTING PROCEDURES: Structural fire-fighters must wear Self-Contained Breathing Apparatus and 
full protective equipment. The best fire-fighting technique may be simply to let the burning gas escape from the
pressurized cylinder, tank car, or pipeline. Stop the leak before extinguishing fire. If the fire is extinguished before the
leak is sealed, the still-leaking gas could explosively re-ignite without warning and cause extensive damage, injury, or 
fatality. In this case, increase ventilation (in enclosed areas) to prevent flammable or explosive mixture formation. For 
large releases, consider evacuation. Refer to the North American Emergency Response Guidebook for additional 
information.
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6. ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded to by trained personnel using pre-planned 
procedures. Proper protective equipment should be used. In case of a release, clear the affected area, protect people, 
and respond with trained personnel. Adequate fire protection must be provided. Minimum Personal Protective 
Equipment should be Level B: fire-retardant protective clothing, gloves resistant to tears, and Self-Contained 
Breathing Apparatus.
Use only non-sparking tools and equipment. Locate and seal the source of the leaking gas. Protect personnel 
attempting the shut-off with water-spray. Allow the gas, which is lighter than air, to dissipate. Liquid Methane, when 
exposed to the atmosphere, will produce a cloud of ice/fog in the air upon its release. A flammable mixture will exist 
within the vapor cloud, and it is advisable that personnel keep well outside the area of visible moisture. If cryogenic liquid 
is released, keep area clear and allow the liquid to evaporate. The gas that is then formed should be allowed to dissipate.
Monitor the surrounding area for combustible gas levels and oxygen. The atmosphere must have at least 19.5 percent 
oxygen before personnel can be allowed in the area without Self-Contained Breathing Apparatus. Combustible gas 
concentration must be below 10% of the LEL (LEL = 5.0%) prior to entry. Attempt to close the main source valve prior to 
entering the area. If this does not stop the release (or if it is not possible to reach the valve), allow the gas to release in- 
place or remove it to a safe area and allow the gas to be released there.
RESPONSE TO CRYOGENIC RELEASE; Clear the affected area and allow the liquid to evaporate and the gas to 
dissipate. After the gas is formed, follow the instructions provided in the previous paragraphs. If the area must be 
entered by emergency personnel, SCBA, Kevlar gloves, and appropriate foot and leg protection must be worn.
THIS IS AN EXTREMELY FLAMMABLE GAS. Protection of all personnel and the area must be maintained.

PART III H ow  can I prevent hazardous situations from occurring?

7. HANDLING and STORAGE
WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting Methane IN YOU. Do not eat or 
drink while handling chemicals. Be aware of any signs of dizziness or fatigue; exposures to fatal concentrations of 
Methane could occur without any significant warning symptoms.
STORAGE AND HANDLING PRACTICES: Cylinders should be stored in dry, well-ventilated areas away from sources 
of heat. Compressed gases can present significant safety hazards. Store containers away from heavily trafficked areas 
and emergency exits. Post “No Smoking or Open Flames” signs in storage or use areas.
SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: Protect cylinders against physical damage. Store in 
cool, dry, well-ventilated area, away from sources of heat, ignition and direct sunlight. Do not allow area where cylinders 
are stored to exceed 52°C (125°F), Isolate from oxidizers such as oxygen, chlorine, or fluorine. Use a check valve or 
trap in the discharge line to prevent hazardous backflow. Post “No Smoking or Open Flame” signs in storage and use 
areas. Cylinders should be stored upright and be firmly secured to prevent falling or being knocked over. Cylinders can 
be stored in the open, but in such cases, should be protected against extremes of weather and from the dampness of the 
ground to prevent rusting. Never tamper with pressure relief devices in valves and cylinders. Electrical equipment should 
be non-sparking or explosion proof. The following rules are applicable to work situations in which cylinders are being 
used:
Before Use: Move cylinders with a suitable hand truck. Do not drag, slide, or roll cylinders. Do not drop cylinders or 
permit them to strike each other. Secure cylinders firmly. Leave the valve protection cap, if provided, in place until 
cylinder is ready for use.
During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder by 
any means to increase the discharge rate of the product from the cylinder. Use check valve or trap in discharge line to 
prevent hazardous backflow into the cylinder. Do not use oils or grease on gas-handling fittings or equipment.
After Use; Close main cylinder valve. Replace valve protection cap, if provided. Mark empty cylinders “EMPTY”.
NOTE: Use only DOT or ASME code containers. Earth-ground and bond all lines and equipment associated with 
Methane. Close valve after each use and when empty. Cylinders must not be recharged except by or with the consent of 
owner. For additional information refer to the Compressed Gas Association Pamphlet P-1, Safe Hand ling o f  
Com pressed G ases in Containers. Additionally, refer to CGA Bulletin SB-2 “Oxygen Deficient A tm ospheres". 

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated 
in Section 6 (Accidental Release Measures). Make certain that application equipment is locked and tagged-out safely. 
Purge gas handling equipment with inert gas (e.g., nitrogen) before attempting repairs.
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION
VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation. Local exhaust ventilation is preferred, 
because it prevents Methane dispersion into the work place by eliminating it at its source. If appropriate, install automatic 
monitoring equipment to detect the presence of potentially explosive air-gas mixtures and the level of oxygen. Monitoring 
devices should be installed near the ceiling.
RESPIRATORY PROTECTION: Maintain oxygen levels above 19.5% in the workplace. Use supplied air respiratory 
protection if oxygen levels are below 19.5% or during emergency response to a release of Methane. If respiratory 
protection is required, follow the requirements of the Federal OSHA Respiratory Protection Standard (29 CFR 1910.134) 
or equivalent State standards.
EYE PROTECTION: Splash goggles or safety glasses, for protection from rapidly expanding gases and splashes of 
liquid Methane.
HAND PROTECTION: Wear gloves resistant to tears when handling cylinders of Methane. Use low-temperature 
protective gloves when working with containers of liquid Methane.
BODY PROTECTION: Use body protection appropriate for task. Transfer of large quantities under pressure may 
require protective equipment appropriate to protect employees from splashes of liquefied product, as well as fire 
retardant items.

9. PHYSICAL and CHEMICAL PROPERTIES
VAPOR DENSITY: 0.6784 ka/m® (0.042 35 lb/ft®1 SPECIFIC VOLUME: 23.7
SPECIFIC GRAVITY (air = 1V. 0.555 FREEZING POINT: -182.2°C (-296°F)
SOLUBILITY IN WATER: Very slight. BOILING POINT @ 1 atm: -161°C (-258.7°F)
EXPANSION RATIO: 626 (cryogenic liquid) . EVAPORATION RATE (n-BuAc1: Not applicable.
ODOR THRESHOLD: Not applicable. Odorless. VAPOR PRESSURE (osial: Not applicable.
COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable. pH; Not applicable.
APPEARANCE AND COLOR: Colorless, odorless gas, or colorless, odorless, cryogenic liquid.
HOW TO DETECT THIS SUBSTANCE (warning DroDertiesI: There are no distinct warning properties. In terms of leak 
detection, fittings and joints can be painted with a soap solution to detect leaks, which will be indicated by a bubble 
formation.
NOTE: This gas is lighter than air and must not be allowed to accumulate in elevated locations.

10. STABILITY and REACTIVITY
STABILITY: Stable.
DECOMPOSITION PRODUCTS: When ignited in the presence of oxygen, this gas will bum to produce carbon 
monoxide, carbon dioxide.
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Strong oxidizers (e.g., chlorine, bromine pentafiuoride, 
oxygen, oxygen difluoride, and nitrogen trifluoride).
HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID: Contact with incompatible materials and exposure to heat, sparks, and other sources of 
ignition. Cylinders exposed to high temperatures or direct flame can rupture or burst.

PART IV Is there any other useful information about this material?

11. TOXICOLOGICAL INFORMATION
TOXICITY DATA: There are no specific toxicology data for Methane. Methane is a simple asphyxiant, which acts to 
displace oxygen in the environment.
SUSPECTED CANCER AGENT: Methane is not found on the following lists: FEDERAL OSHA Z LIST, NTP, lARC, 
CAL/OSHA, and therefore, is neither considered to be nor suspected to be a cancer-causing agent by these agencies.
IRRITANCY OF PRODUCT: Methane is not imtating; however, contact with rapidly expanding gases can cause frostbite 
to exposed tissue.
SENSITIZATION TO THE PRODUCT: Methane does not cause sensitization with prolonged or repeated contact.

METHANE - CH4 MSDS (Document #001033)
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REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of Methane on the 
human reproductive system.

Mutagenicity: No mutagenicity effects have been described for Methane.
Embrvotoxicitv: No embryotoxic effects have been described for Methane.
Teratogenicity: No teratogenicity effects have been described for Methane.
Reproductive Toxicity: No reproductive toxicity effects have been described for Methane.

A m utagen is  a chem ica l which causes perm anent changes to genetic m ateria l (DNA) such tha t the changes w ill 
propagate  through genera tiona l lines. An em brvotoxin is  a chem ica l which causes dam age to a developing em bryo  
(i.e., w ith in the first e igh t weeks o f pregnancy in  humans), bu t the dam age does no t propagate across generational 
lines. A  teratooen is a chem ica l which causes dam age to a developing fetus, bu t the dam age does no t propagate  
across genera tiona l lines. A reproductive toxin is any substance which Interferes in any way w ith the reproductive  
process.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Acute or chronic respiratory conditions may be aggravated 
by overexposure to the components of Methane.
RECOMMENDATIONS TO PHYSICIANS: Administer oxygen if necessary. Treat symptoms and eliminate exposure.
BIOLOGICAL EXPOSURE INDICES (BEIs): Currently, Biological Exposure Indices (BEIs) are not applicable for 
Methane.

12. ECOLOGICAL INFORMATION
ENVIRONMENTAL STABILITY: Methane occurs naturally in the atmosphere. This gas will be dissipated rapidly in well- 
ventilated areas.
EFFECT OF MATERIAL ON PLANTS or ANIMALS: Any adverse effect on animals would be related to oxygen-deficient 
environments. No adverse effect is anticipated to occur to plant-life, except for frost produced in the presence of rapidly 
expanding gases.
EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence is currently available on the effects of Methane on aquatic 
life.

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL: Product removed from the cylinder must be disposed of in accordance with 
appropriate Federal, State, and local regulations. Return cylinders with residual product to Airgas. Do not dispose 
locally.

1 1 .  T O X I C O L O G I C A L  I N F O R M A T I O N  ( C o n t i n u e d )

14. TRANSPORTATION INFORMATION
THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. 
TRANSPORTATION.
For Methane Gas;
PROPER SHIPPING NAME:

DEPARTMENT OF

UN IDENTIFICAILQN NUMBEB:
PACKING GROUP:

Methane, compressed 
2.1 (Flammable Gas) 
UN 1971 
Not Applicable 
Flammable Gas

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 115

For Liquefied Methane:
PROPER SHIPPING NAME:
HAZARD CLASS NUMBER and DESCRIPTION: 
UN IDENTIFICATION NUMBER:
PACKING GROUP:

Methane, refrigerated liquid 
2.1 (Flammable Gas)
UN 1972 
Not Applicable 
Flammable Gas

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 115

MARINE POLLUTANT: 
Appendix B).

Methane is not classified by the DOT as a Marine Pollutant (as defined by 49 CFR 172.101,

METHANE-CH 4  MSDS (Document #001033)
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U.S. SARA REPORTING REQUIREMENTS: Methane is not subject to the reporting requirements of Sections 302, 304, 
and 313 of Title III of the Superfund Amendments and Reauthorization Act.
U.S. SARA THRESHOLD PLANNING QUANTITY: Not applicable.
U.S. CERCLA REPORTABLE QUANTITY (RQ): Not applicable.
CANADIAN DSL/NDSL INVENTORY STATUS: Methane is on the DSL Inventory.
U.S. TSCA INVENTORY STATUS: Methane is listed on the TSCA Inventory.
OTHER U.S. FEDERAL REGULATIONS: Methane is subject to the reporting requirements of Section 112(r) of the 
Clean Air Act. The Threshold Quantity for this gas is 10,000 lb. Depending on specific operations involving the use of 
Isobutylene, the regulations of the Process Safety Management of Highly Hazardous Chemicals may be applicable (29 
CFR 1910.119). Under this regulation Methane is not listed in Appendix A; however, any process that involves a 
flammable gas on-site, in one location, in quantities of 10,000 lb (4,553 kg) or greater is covered under this regulation 
unless it is used as a fuel.
U.S. STATE REGULATORY INFORMATION: Methane is covered under specific State regulations, as denoted below:
Alaska - Designated Toxic and 

Hazardous Substances: Methane.
Caiifornia - Permissibie Exposure 

Limits for Chemicai
Contaminants: Methane.

Fiorida - Substance List: No. 
iiiinois - Toxic Substance List:

Methane.
Kansas - Section 302/313 List; No.
Massachusetts - Substance List:

Methane.

CALIFORNIA SAFE DRINKING WATER

1 5 .  R E G U L A T O R Y  I N F O R M A T I O N

the California Proposition 65 lists. 
LABELING:
DANGER:

Michigan - Critical Materials Register:
No.

Minnesota - List of Hazardous 
Substances: Methane.

Missouri - Employer Information/Toxic 
Substance List: Methane.

New Jersey - Right to Know 
Hazardous Substance List:
Methane.

North Dakota - List of Hazardous 
Chemicals, Reportable Quantities:
No.

AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): Methane is not on

Pennsylvania - Hazardous Substance 
List: Methane.

Rhode Island - Hazardous Substance 
List: Methane.

Texas - Hazardous Substance List: 
No.

West Virginia - Hazardous Substance 
List; No.

Wisconsin - Toxic and Hazardous 
Substances: No.

FLAMMABLE HIGH PRESSURE GAS.
CAN FORM EXPLOSIVE MIXTURES WITH AIR.
Keep away from heat, flames, and sparks.
Store and use width adequate ventilation.
Use equipment rated for cylinder pressure.
Close valve after each use and when empty.
Use in accordance with the Material Safety Data Sheet.

DO NOT REMOVE THIS PRODUCT LABEL

CANADIAN WHMIS SYMBOLS: Class A: Compressed Gas 
Class B1: Flammable Gas

METHANE-CH 4 MSDS (Document#001033)
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PREPARED BY;

16. OTHER INFORMATION 

Airgas - SAFECOR

The information contained herein is based on data considered accurate. However, no warranty is expressed or implied regarding the accuracy of 
these data or the results to be obtained from the use thereof. AIRGAS, Inc. assumes no responsibility for injury to the vendee or third persons 
proximately caused by the material if reasonable safety procedures are not adhered to as stipulated in the data sheet. Additionally, AIRGAS, Inc. 
assumes no responsibility for injury lo vendee or third persons proximately caused by abnormal use of the material even if reasonable safety 
procedures are followed. Furthermore, vendee assumes the risk in his use of the material.

DEFINITIONS OF TERMS
A large number of abbreviations and acronyms appear on a MSDS. Some of these which are commonly used include the following: 
CAS #: This is the Chemical Abstract Service Number which uniquely identifies each constituent. It is used for computer-related searching.
EXPOSURE LIMITS IN AIR:
ACGIH - American Conference of Governmental Industrial Hygienists, a 
professional association which establishes exposure limits. TLV - 
Threshold Limit Value - an airborne concentration of a substance which 
represents conditions under which it is generally believed that nearly all 
workers may be repeatedly exposed without adverse effect. The duratiott 
must be considered, including the 8-hour Time Weighted Average (TWA), 
the 15-minute Short Term Exposure Limit, and the instantaneous Ceiling 
Level (C). Skin absorption effects must also be considered.
OSHA - U.S. Occupational Safety and Health Administration. PEL - 
Permissible Exposure Limit - This exposure value means exactly the same 
as a TLV, except that it is enforceable by OSHA. The OSHA Permissible 
Exposure Limits are based in the 1989 PELs and the June, 1993 Air 
Contaminants Rule fFederal Register. 58: 35338-35351 and 58: 40191). 
Both the current PELs and the vacated PELs are indicated. The phrase, 
“Vacated 1989 PEL,” is placed next to the PEL which was vacated by 
Court Order.
IDLH - Immediately Dangerous to Life and Health - This level represents a 
concentration from which one can escape within 30-minutes without 
suffering escape-preventing or permanent injury. The DFG - MAK is the 
Republic of Germany's Maximum Exposure Level, similar to the U.S. PEL. 
NIOSH is the National Institute of Occupational Safety and Health, which 
is the research arm of the U.S. Occupational Safety and Health 
Administration (OSHA). NIOSH issues exposure guidelines called 
Recommended Exposure Levels (RELs). When no exposure guidelines 
are established, an entry of NE is made for reference.

HA27̂ RD RATINGS;
HAZARDOUS MATERIALS IDENTIFICATION SYSTEM: Health Hazard: 
0 (minimal acute or chronic exposure hazard); 1 (slight acute or chronic 
exposure hazard); 2 (moderate acute or significant chronic exposure 
hazard); 3 (severe acute exposure hazard; onetime overexposure can result 
in permanent injury and may be fatal); 4 (extreme acute exposure hazard; 
onetime overexposure can be fatal). Flammabilitv Hazard; 0 (minimal 
hazard); 1 (materials that require substantial pre-heating before burning); 2 
(combustible liquid or solids; liquids with a flash point of 38-93°C [100- 
ZOÔF]); 3 (Class IB and IC flammable liquids with flash points below 38°C 
[100°n); 4 (Class lA flammable liquids with flash points below 23°C [73°F] 
and boiling points below 38°C [100°F]. Reactivity Hazard: 0 (normally 
stable); 1 (material that can become unstable at elevated temperatures or 
which can react slightly with water); 2 (materials that are unstable but do 
not detonate or which can react violently with water); 3 (materials that can 
detonate when initiated or which can react explosively with water); 4 
(materials that can detonate at normal temperatures or pressures). 
NATIONAL FIRE PROTECTION ASSOCIATION; Health Hazard: 0
(material that on exposure under Are conditions would offer no hazard 
beyond that of ordinary combustible materials); 1 (materials that on 
exposure under fire conditions could cause irritation or minor residual 
injury); 2 (materials that on intense or continued exposure under fire 
conditions could cause temporary incapacitation or possible residual injury); 
3 (materials that can on short exposure could cause serious temporary or 
residual injury); 4 (materials that under very short exposure causes death 
or major residual injury).

NATIONAL FIRE PROTECTION ASSOCIATION (Continued):
Flammabilitv Hazard and Reactivity Hazard: Refer to definitions for
“Hazardous Materials Identification System”.

FLAMMABILITY LIMITS IN AIR:
Much of the information related to fire and explosion is derived from the 
National Fire Protection Association (NFPA). Flash Point - Minimum 
temperature at which a liquid gives off sufficient vapors to form an ignitable 
mixture with air. Autoionition Temperature: The minimum temperature 
required to initiate combustion in air with no other source of ignition. LEL - 
the lowest percent of vapor in air, by volume, that will explode or ignite in 
the presence of an ignition source. UEL - the highest percent of vapor in air, 
by volume, that will explode or ignite in the presence of an ignition source.
TOXICOLOGICAL INFORMATION:
Possible health hazards as derived from human data, animal studies, or 
from the results of studies with similar compounds are presented. 
Definitions of some terms used in this section are; LDso - Lethal Dose 
(solids & liquids) which kills 50% of the exposed animals; LCso - Lethal 
Concentration (gases) which kills 50% of the exposed animals; ppm 
concentration expressed in parts of material per million parts of air or water; 
mg/m̂  concentration expressed in weight of substance per volume of air; 
mg/kg quantity of material, by weight, administered to a test subject, based 
on their body weight in kg. Data from several sources are used to evaluate 
the cancer-causing potential of the material. The sources are: lARC - the 
International Agency for Research on Cancer; NTP - the National 
Toxicology Program, RTECS - the Registry of Toxic Effects of Chemical 
Substances, OSHA and CAUOSHA. lARC and NTP rate chemicals on a 
scale of decreasing potential to cause human cancer with rankings from 1 
to 4. Subrankings (2A, 2B, etc.) are also used. Other measures of toxicity 
include TDLo, the lowest dose to cause a symptom and TCLo the lowest 
concentration to cause a symptom; TDo, LDLo, and LDo, or TC, TCo, 
LCLo, and LCo, the lowest dose (or concentration) to cause lethal or toxic 
effects. BEI - Biological Exposure Indices, represent the levels of 
determinants which are most likely to be observed in specimens collected 
from a healthy worker who has been exposed to chemicals to the same 
extent as a worker with inhalation exposure to the TLV. Ecological 
Information: EC is the effect concentration in water.
REGULATORY INFORMATION:
This section explains the impact of various laws and regulations on the 
material. EPA is the U.S. Environmental Protection Agency. WHMIS is 
the Canadian Workplace Hazardous Materials Information System. DOT 
and TC are the U.S. Department of Transportation and the Transport 
Canada, respectively. Superfund Amendments and Reauthorization Act 
(SARA); the Canadian Domestic/Non-Domestic Substances List 
(DSL/NDSL); the U.S. Toxic Substance Control Act (TSCA); Marine 
Pollutant status according to the DOT; the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA or Superfund); and 
various state regulations.

METHANE - CH4 MSDS (Document#001033)
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WORK RULES
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GENERAL HEALTH AND SAFETY WORK RULES

1. All site personnel must attend each day's Daily Briefing.
2. All site personnel shall wear the personal protective equipment specified by the HASP(s). 

This includes hard hats and safety glasses, which must be worn at all times in active work 
areas.

3. Facial hair (beards, long sideburns or mustaches) which may interfere with a satisfactory fit 
of a respirator mask is not allowed on any person who may be required to wear a respirator.

4. All persormel must sign the site log and the exclusion zone log when used at the site.
5. Personnel must follow proper decontamination procedures including, if required, showering 

at the end of the work shift.
6. Eating, drinking, chewing tobacco or gum, smoking and any other practice that may increase 

the possibility of hand-to-mouth contact is prohibited in the exclusion zone or the 
contamination reduction zone. (Exceptions may be permitted by the Site Manager to allow 
fluid intake during heat stress conditions.)

7. All lighters, matches, cigarettes and other forms of tobacco are prohibited in the Exclusion 
Zone.

8. All signs and demarcations shall be followed. Such signs and demarcation shall not be 
removed, except as authorized by the Site Manager.

9. No one shall enter a permit-required confined space without a permit. Confined space entry 
permits shall be implemented as issued.

10. All personnel must follow Hot Work Permits as issued.
11. All personnel must use the Site personnel System in the Exclusion Zone.
12. All personnel must follow the work-rest regimens and other practices required by the heat 

stress program.



(Page 2 of 2)
HEALTH AND SAFETY WORK RULES

13. All personnel must follow lockout/tagout procedures when working on equipment involving 
moving parts or hazardous energy sources.

14. No person shall operate equipment unless trained and authorized.
15. No one may enter an excavation greater than four feet deep unless authorized by the 

Competent Person. Excavations must be sloped or shored properly. Safe means of access 
and egress from excavations must be maintained.

16. Ladders and scaffolds shall be solidly constructed, in good working condition, and inspected 
prior to use. No one may use defective ladders or scaffolds.

17. Fall protection or fall arrest systems must be in place when working at elevations greater 
than six feet for temporary working surfaces and four feet for fixed platforms.

18. The Supervisor must select safety belts, harnesses and lanyards. The user must inspect the 
equipment prior to use. Only properly ftmctioning personal fall protection equipment shall 
be used. Personal fall protection that has been shock loaded must be discarded.

19. Hand and portable power tools must be inspected prior to use. Defective tools and 
equipment shall not be used.

20. Ground fault interrupters shall be used for cord and plug equipment used outdoors or in 
damp locations. Electrical cords shall be kept out walkways and puddles unless protected 
and rated for the service.

21. Improper use, mishandling, or tampering with health and safety equipment and samples is 
prohibited.

22. Horseplay of any kind is prohibited.
23. Possession or use of alcoholic beverages, controlled substances, or firearms on any site is 

strictly forbidden.
24. All incidents, no matter how minor, must be reported immediately to the Site Manager/PM.
25. All personnel shall be familiar with the Site Emergency Response Plan.

The above Health and Safety Rules are not all inclusive and it is your responsibility to
comply with all regulations set forth by OSHA, the site HASP, KeySpan Energy, the Site
Manager and the Project Manager.



APPENDIX D

AIR MONITORING EQUIPMENT CALIBRATION AND MAINTENANCE



All monitoring instruments must be calibrated and maintained periodically. The operator must 
understand the limitations and possible sources of errors for each instrument. It is important that the 
operator ensures that the instrument responds properly to the substances it was designed to monitor. 
Portable air quality monitoring equipment that measures total ionizables present, such as the 
Photovac Micro-TIP HL-2000, must be calibrated at least twice each day, before and after each 
shift. Combustible gas/oxygen/%LEL meters such as the MSA Model 360 must be calibrated at least 
twice each day, before and after each shift. Real time aerosol monitors, such as the MINI-RAM, 
must be zeroed at the beginning of each sampling period. The specific instructions for calibration 
and maintenance provided for each instrument should be followed.

AIR MONITORING EQUIPMENT CALIBRATION AND MAINTENANCE



APPENDIX E 

ACTIVITY HAZARD ANALYSIS



KeySpan Greenpoint LNG Facility 
Site Investigation 

Task Specific Hazard Assessment

Project Task Potential Hazards
Chemical Physical

Hand DiggingA^acuum Soil 
Removal

Exposure to MGP related 
wastes, including volatile 
organic compounds, 
Polynuclear aromatic 
compounds, and metals. 
Inhalation, ingestion, and 
dermal absorption may all be 
potential exposure pathways.

> Exposure to energized 
electrical lines/equipment (both 
above and below grade)
> Exposure to LNG related 
piping (above and below grade)
> Exposure to vehicle traffic on 
active roadways
> Slip, trip, and fall hazards 
due to rough/irregular terrain
> Potential exposure to noise 
from drilling/excavation 
equipment
> Heat stress

Drilling -  Installation of 
Groundwater Monitoring 
Wells

Exposure to MGP related 
wastes, including volatile 
organic compounds, 
Polynuclear aromatic 
compounds, and metals. 
Inhalation, ingestion, and 
dermal absorption may all be 
potential exposure pathways.

> Exposure to energized 
electrical lines/equipment (both 
above and below grade)
> Exposure to LNG related 
piping (above and below grade)
> Exposure to vehicle traffic on 
active roadways
> Slip, trip, and fall hazards 
due to rough/irregular terrain
> Potential exposure to noise 
from drilling/excavation 
equipment
> Heat stress



Development of 
Groundwater Monitoring 
Wells

Exposure to MGP related 
wastes, including volatile 
organic compounds, 
Polynuclear aromatic 
compounds, and metals. 
Inhalation, ingestion, and 
dermal absorption may all be 
potential exposure pathways.

> Exposure to energized 
electrical lines/equipment (both 
above and below grade)
> Exposure to LNG related 
piping (above and below grade)
> Exposure to vehicle traffic on 
active roadways
> Slip, trip, and fall hazards 
due to rough/irregular terrain
> Potential exposure to noise 
from drilling/excavation 
equipment
> Heat stress

Collection of Soil and 
Groundwater Samples

Exposure to MGP related 
wastes, including volatile 
organic compounds, 
Polynuclear aromatic 
compounds, and metals. 
Inhalation, ingestion, and 
dermal absorption may all be 
potential exposure pathways.

> Exposure to energized 
electrical lines/equipment (both 
above and below grade)
> Exposure to LNG related 
piping (above and below grade)
> Exposure to vehicle traffic on 
active roadways
> Slip, trip, and fall hazards 
due to rough/irregular terrain
> Potential exposure to noise 
from drilling/excavation 
equipment
> Heat stress
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HOSPITAL ROUTE MAP AND DIRECTION



MapQuest; Driving Directions: North America Page 1 of 2

<S(0Ee*Jfo>»i'T T «  YJodD V VJU - K /\B t>K A .L « rT E ,

B  Send To Printer Back To Directions

Start: 287 Maspeth Ave 
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End; 760 Broadway 
Brooklyn, NY 
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Distance: 1.88 miles

Total Estim ated Time: 6 minutes

Directions

Book 0 Hotel:
Save up to 70% on 
Orbitz Savers Nationwide! 
Book Now!

3. Turn RIGHT onto GRAND ST.

4 . Turn LEFT onto BUSHWICK AVE.

5. Turn RIGHT onto FLUSHING AVE.

6. Turn SHARP LEFT onto BROADWAY.

End a t 760  Broadway, Brooklyn, NY 11206 -5317  US
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Start: End:
287 Maspeth Ave 760 Broadway

Distance

0.1 miles1. Start out going West on MASPETH AVE toward VANDERVOORT AVE.
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0.2 miles 
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